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MOVEL KETO- OXADI AZOLE DERI VATI VES AS CATHEPSI N

I NHI Bl TORS FI ELDOF THE This invention relates to the
waos@sofoiapvel Jceto-oxadi az e derivatives for PCEEB2004035282

di seases associated with cysteine protease and,

particul arly, diseases assochted with activity of

cathepsin S, K, and B. This invention also relates to

processes of nmaking such conpounds. BACKGROUNDOF THE

I NVENTTON Cystei ne proteases represent a class of

pepti dases characterized by the presence of a cysteine

residue i- the catalytic site of the enzyne. Cysteine

prot eases are associated with the nornmal degradation

and processing of -proteins. The aberrant activity of

cysteine proteases, for exanple, as a result of

| SRASERSXRIRSLAN pRErANIGHC A BEklVAL Alhdiueyer

may have pat ologlca consequences this regard

certain cysteine proteases are associated with a

nunber of disease states, including arthritis,

at heroscl erosi s, enphysema, osteoporosis, nuscul ar

dystrophy, inflammation, tunor invasion,

gl omerul onephritis, periodontal disease, netachromatic

| eukodystrophy and others. An increase in cathepsin

activity such as, for exanple, cathepsin S,

contributes to the pathol ogy and/ or synptonatol ogy of

a nunber of di seases BBENOREINGENTENanpl e, aut oi mune

di 56{s@BestionrélebdiSiRGise Sttovd Qéto-t:*ama&ﬁg déxﬁanv}eg ¥(§'Q1]ea!m%g diseases

t diabetes, multiple sclerosis,

ﬂSS"?}EfF‘gmﬂ? gstefap grpisase g ar Wrﬂ’é“s?’fﬁé?ﬁ"’é n&wﬁ activity af cathepsin S, K,
and B .Uhis in®entivh sismiefusd $q prmreasei cffuakink @Mzﬁkoﬁb&ﬁ&sie

rheumatoid arthritis and Hashinoto's thyroiditis,

al l ergic disorders including but not limted to,

ast hma, and al'l ogeR&FECROVID ARTHEIN BN S®@S, | ncl udi ng,

b Ub ﬁ&ﬁe }LIthASESGIgPIE&ﬂt ipcfle@B‘f ‘ptﬂﬁtﬁgép Llﬁ&ttc at ége éﬁ S%?sance ofa cysteme

rarts. is also inp

resid w&‘e\ﬁaﬁaﬁé? é’iéhe\?ézy e QXSEWW&S% a@wssasm@ﬁ Wfh the normal
degrealatsdnaid picvasipgbimateiny Tte %ﬁﬁﬂac@x@;tjgof cyQEBOMSRARY, for example, as a

resulpc;fo nCh'e%' I tr?s%iog%xgn%géceg acb,va ngﬁgel oo Ol&%gel i Io %gltcgggaequences ‘

ronc pneunnnltl
In ﬂ“é regerds@rtsig eYsteine pobtergescre rumcmeé withd nenbre pbma:ase(m&saaawng

arthrifls, 'a&&o@&bﬁ@&ﬁﬁxy‘s&mf béaéaphro&p mmap saelgxy, GheLQLS tmor
US In

[ nhi bitors of ‘cathepsin reatt'

mvasip, fé%%rélﬁv@hlawpw&@gﬁlges%wﬂrwrsm:@mwamqmers-

An increase in cathepsin activity such as, for example, cathepsin S, contributes to the

pathology and/or symptomatology of a number of diseases such as, for example, autoimmune
disorders, inclnding, but not limited to, juvenile onset diabetes, multiple sclerosis, pemphigus vulgaris,
Graves' disease, myasthenia gravis, systemic lupus erythemotasus, irritable bowel disease, rheurnatoid
arthritis and Hashimoto's thyroiditis, allergic disorders including but not limited to, asttuma, and
allogeneic imumune responses, including, but not limited to, organ transplants or tissue grafts.
Cathepsin S is also implicated in disorders involving excessive elastolysis, such as chronic obstructive
pulmonary disease (e.g., emphysema), bronchiolitis, excessive airway elastolysis in asthma and
bronchitis, pneumonities and cardjovascular disease such as plagne rupture and atheroma. Cathepsin S
is implicated in fibril formation and, therefore, inhibitors of cathepsin S may be of use in treatment of

systemic amyloidosis.

RECTIFIED SHEET (RULE 91)
ISA/EP
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| SA/ EPThe activity of, for exanple, cathepsin B in

synovial fluid is significantly elevated in
wosisoarithritis nodels (F. Mehraban Ann. RheunP@i/8S2004/035282

1997; 56, 108-115). Simlarlyp. cathepsin Kis a

critical protease in synovial fibroblast-nediated

col | agen degradation (W-S. Hou (et al.) AmJ .

PatThe kctivi® 0fl for B58mple, tefein/l jn symorad fluidiksibnificantly efevated in

Cat hepsi fQr . 1h. . for . .
o AP B ATELR: 1 1Y SRR S
criti¢ad proerzenp ko viekfitegdrst-meiigfed coll@gehdggsadatidt (Waisi. Hbt (eval,) Am. J.

pap20 PGP i 17 P il b B P ARG 20 et meton

for thert3tnichd 6f) degdDatabivpmint diseaseshaulli 4spfos exangle, bdtenahiiiise Cathepsin K

. . usef ul fortEetret. nt of osteoporasis., |t .is wn . ..
initRS o et e SRMRIREH o @opP SRR b v B AR vers

Res.t2061, d egi7agtat4nCahbepsiarihimbibitvms atel thensfose, ubdfid ferahett@tien of
Osteofo 0bsisoact ive proteins and antigen processing. They.
HaVE been | nplicated in osteoporosis, nuscular

dy &t is kypdwn, in dreartatt tatbepsianplay seimgportent rélb in thé éxptddation of connective

. __cancer t astasi S. and, neur odegener ati.ve . di seases, .such, ..
tissu e B o e B B3R BB R A T RIS T OBSRBoen i dea n
ostedp@eiin} mysculhndyseephe tbromvhiis asiphiysenaatitue ifdction, Biricki hefissasis and

h b X ted with.potential tic t t .
neuw s s BENEs e 1 R aer ot PR BBEHS gt REHRy, morcas
interadt th @dichapihibitGs haxrbebmpanaatadodiil fatentd tHeYipelticmargds, such as cathepsin

< on Rbaiade B i coabne e HeBy ey POHER (B b Fofans Brpen

Opirl MaerpRdt 12002y, A0dBD). Ayinptasat attepyin Bfor 8 ddtiviyebntibutes to the

I seases. Accordi ngly, | ecul es that i.nhjbit. the
pathxglg £, Qﬂﬁ{%g; smp%%tﬂg@g?f% nﬁg%?reogégeagpse @c§grf1{ﬂgiyaglolecuqcs that inhibit the
activiith of eqepiih proegenirsuseful hdtherbpeatit MERnts i10the Gt@Medios @B @Beases.

SUMVARYOF THE NVENON I n one aspect of the present
I nvention, conpounds are provided that inhibit the
enzymatic activity oummaitwepsiae ISveNgioand K and have a

st I’Iﬁj<(3:1}c=,uarsI()eecto cff tlgeoprrglélgten !1 on, c’::on)1<ploun s alre|: prgviSle[?i that inhibit the enzymatic

activity of cathepsin S, B, and K and have a stricture of formula (I):

R®
/[<F
F
X' R2
|
R! N
\HJ\”/ ~A
O
)
wherein
Ais
0 o)
X
5
\ 11
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wherein Ais X2 or Ff R4 x-X1 is nethyl ene, ethylene

or a bond; X2 is CN, CHO, C(OR6 , CCOC(ONR R
WQR@FCHINR R8 , C(OC(OR 13, C(O C(O OR 13 PCTZUD0CH035282

X R13 ; X3 is selected fromtBe group consisting of ,

S(O , CO CONH, NHCO, NHSO and SO NH; X4 is CH(R 12 )

or CHHR )-CH ; is nethylene, ethylene, propylene or a

bordl is X@thi na,eb@nﬂe&ralioﬁ‘d )al kylene; Rl is H R (O-

RSO -, OC(0O,- , RRNC(O-' RRNS%) 'RSO

NCCB)is C CHOOC@')) GPICOBRRE, GOCEDNBIRY GO

roup nsisting,of (C . alkyl, hetero(C5 _
C(O)CK@Q@B%OKQGOO@HZISR =l cyl, and hetero(C5_23)aryl (C

)gsl kyl , each of which is optionally substituted by

%0’ 15 selepthiddednsthp proup esndisting of G 8@yt €@, EPNH NHEOoNPSO, and

SO ﬁ,ﬁjSlstlng of (C .”alkyl, cyano, hal o,
2haro- substi t ut ed (C"alkyl, -XNRRO, -XOR9, - X

SRY,4. - NP, ONRRY , -X (OOR 9, -X
N%’lbﬁéé‘gg) F%zhé 3 )x S(O RIL0 gﬁ]d)-x C(OR 10
: ted from th i sting of

7 BRIV ES Yy PRRTRGT TC PR kot et or o(C

; C _)aryl (C _)alkyl
%g%&eﬂrg?%ﬁd&%‘@rﬁ m&oﬂé )gl kyl)al% i(s sZaIaec%/edo;romthe

gr @ps HORSIK nﬁlﬁsfo RBo kyﬂzfs Xl\f‘ért - RBRTNS(Q)-;
) cycl %a [ kyl (C 6)al K ( ﬁ het ero{ C5 R)cy%:D oz?l lkzyll\I?(Co)z’

R13§(b7@{1 . 01QU3@@§)WS?®)95_0& Ay ééieétgd ﬁ@ﬁﬁl&é‘éﬂ) é)%hél@fﬁg bt C1.galkyl,

IS Substituted b to 5 radical s i ndepende
(C3_3pbpidatig(Cpaaliey] Qiemqﬁicsu@@sycﬂtiaﬂw(?@fﬁ)aﬂwl (Cg-12)aryl(Co_g)alkyl and

hetero(C5.13)aryl(Cy.g)alkyl , each of which is optionally substituted by 1 to 5 radicals independently
selected from a group consisting of (C1_g)alkyl, cyano, halo, halo-substituted (C1.4)alkyl, “XONRIR? ,
-X60R?, - X6SR?, -X6C(0)NRIR?, -XOOC(0)NRIR?, -X6C(O)ORY, -XENC(O)OR?, -X05(O)R 10,
-X65(0);R10 and -X6C(O)R10,

R? is selected from the group consisting of hydrogen, (Cq_g)alkyl,
(C3.12)eycloalkyl(Co.g)alkyl, hetero(Cs._o)cycloalkyl(Co.g)alkyl, (Cg_12)aryl(Cq.g)alkyl or
hetero(C5_17)aryl(Cq._g)alkyl;

R3 is selected from the group consisting of H, (C1_g)alkyl, (C3_12)cycloa1ky1(C0_6)a1kyl,
hetero(C5_19)cycloalkyl(Cp.g)alkyl, (Cg.12)aryl(Cq.g)alkyl or hetero(C5_13)awl(C0_é)alky1
optionally is substituted by 1 to 5 radicals independently selected from a group consisting of
(C1-4)alkyl, cyano, halo, halo-substituted (C1_g)alkyl, -XONRIRY, -X60RY, -X6SRY,
-X6C(O)NRIRY, -X6OC(O)NR9R9, -X6C(0)OR?, -XONC(0)OR?, -X6S(O)R 10, -X65(0);R10 and
X6C(O)R10; ' .

R4 is Hor (C1.-g)alkyl; or R3 and R4 taken together with the carbon atom to which both R3
and R# are attached to form (C3.g)cycloalkylene or (C3_g)heterocycloalkylene;

R5is H, F,or RI is (Cq_g)alkyl, (C3.19)cycloalkyl(Cq._g)alkyl,

hetero(C3.19)cycloalkyl(Cg.g)alkyl, (Cg.12)aryl(Co.g)alkyl, hetero(Cs.13)aryl(Cq.¢)alkyl each
optionally substituted by 1 to 5 radicals independently selected from a group consisting of (C1.4)alkyl,
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(C "nal kyl, cyano, hal o, hal o-substituted (C “pal kyl,
-XNRRO, -XORQ, -XSRO, -XCONRR9 , -X OC(ONR
WERN05/04M4LZ(OOR 9 , - X NC(OOR 9 , -X S(O R 10PCT/UX004/035282
S(O R10 and -X C(OR 10 ; R4,is Hor (G _g)alkyl; or
R3 and R4 taken together with the carbon atomto which

both R3 and R4 are attached to form

o PSSP €T e SRS RS BN SO,
eSO R S ﬁss@ma By SEone
P i g

opti ] 1s§ﬁmﬁﬁlterd%§2qcb SQA@JaiSXﬁdepenﬁe sagcte@@rm grou Xorﬁﬁang of
<c14§>?aﬁ€1 Q@Q)ch@oalkoylc&ossé@}yl mf@roéﬁdz%&y@a&yﬁto @?é&r?é O
CodpeBh ?ﬁé‘wﬁﬁ} i Bhafomyii GRS o B fostivred €. g
B X ERSEOD SR gt o

6 100 bl Dand ofg®04 )aryl (C_6)al kyl, cyano,
X%@ﬁ RUIAOLR Dt XR()?BNRRQ, "X OR9 , X SR9 , -X

X @H&g%fogs %@g@&oﬂkﬂ%@ﬁ@m&mc Os&zb@@ﬁlhﬂaﬁ@o @alkyl,

-X S(0O R10 an

a etel k01.G alo syt stitubeat(e 1; heelnR7
o s S P et T et o (B0 g ™

is o;ﬁ:lokgny is whetitedby stqmnamgalainﬂgpembnéjamreﬁlﬁmw groupicongjstirg of

di cal d dent | I
(C1 st rnghs, D Sw < Cegaltsh - $ BRI, I, 5t oo
BCACPACECY e i ool

, - X S(O RlO and -X C(OR 10 ; is selected
XG?:&Biﬁﬁhe group consisting of H, (C _6)al kyl, (C34

ij.gé 19?'16[( ﬁd(ﬁggn—tg}g otﬁiy/ onsigﬁgecff) 3 y} E)C](k)}'l (8 3) é?)CYcloalkyl(CO _)alkyl,
heteroqegr%)ﬁic a%%cﬁméh ((§6—129a.?311¢&¥h (;()gﬁ %cy & %glt:ig?elﬁgtg I35)a]kyl or R7
and ilg%egggh e\}zﬁ{ ¢ X&)&Oﬂaﬁ%h f¥6rm (C3.g)cycloalkylene or (C3_g)heterocycloalkylene;

R at each occurrence independently is hydrogen, (C1_g)alkyl or halo-substituted (Cq_g)alkyl;

R10 js (C1_g)alkyl or halo-substituted (C1.g)alkyl;

R11 s selected from the group consisting of hydrogen, (C1.9)alkyl,
(C3.12)cycloalkyl(Cq.g)alkyl, hetero(Cs.12)cycloalkyl(Co.galkyl, (Cg-12)aryl(Co.-g)alkyl,
hetero(Cs.13)aryl(Cq-galkyl, (Cg.12)bicycloaryl(Cp_3)alkyl, hetero(Cg.12)-bicycloaryl(Cq_3)alkyl, -
C(OR13, -C(S)R13, -5(0),R 13, -C(0)OR13, -C(O)NRT)RS, -C(S)NRT)R® and -S(O);NR7)R;

R1ZisHor C1-galkyl optionally substituted by amido, (Cg_19)aryl, hetero(Cs5_12)aryl,
hetero(Cs.17)cycloalkyl or hydroxy;

R13 is (Cq.g)alkyl, (C3.19)cycloalkyl(Cq_g)alkyl, hetero(C3.12)cycloalkyl(Cq_g)alkyl,
(Cg.12aryl(Co.galkyl, hetero(Cs.13)aryl(Co.-galkyl, and halo substituted (Cy.¢) alkyl; wherein R13
is optionally is substituted by 1 to 5 radicals independently selected from a group consisting of

(C1.4)alkyl, cyano, halo, halo-substituted (C1_g)alkyl, -XONRIR?, “X60R9, -XOSRY,
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RO at each occurrence independently is hydrogen, or
hal o-substituted (C 5)alkyl; RLO0 is (G _6)al kyl or
whadososubst i tuted (G _ )alkyl; Ris selected fronmusives/035282
group consisting of hydrogen.5( .ojalkyl, (C9
) bi cycl oaryl (Co. 3) al kyl, hetero(Cg_i )-bicycloaryl (C()
3)alkyl, - CCORL3 , -C(S)R13 , -S(O R13 , -C(OOR13
X6e QHRPKR XPOC(0)NRIRM(-R6F RS ORI x6CQD) MR- )‘(@goﬁﬂﬂ’ B8s{h),R10 and
or C .galfcyl optional |y substituted by ani
_Xﬁmgbgﬂb@ﬁﬁ [ )aryl hetero(C5_i )cycl oal kyl or hydroxy;
R13.is (G alkﬁ hetero(C3 _ )cycloal kyl (C
GYQ?KV?m”QﬁHE%% 8 %ubstituted (G.g) alkyl; wherein
and B@@ corfostRHInG Nadides | ahd %ﬁﬁi‘dcﬁ'&gﬁ efd *ﬂiéu]prctt&té cfeﬁ%tﬁ@é thdividnal
i nde endentjy sel ected froma group consisting o
isomegsjand yuigtureq of izopaerigherpef) 4 teapbatnageidicaltyiacespiable saléﬁ 4c9|solvates (e.g.
hydratgs) NRStB@ ccgn:\gcﬁgngm Formufa @%nd i B 913% %9%181}(13 ? ir
protigied de%ﬁ@(f@ ipdiyygual lwr%ﬁnrl @n&@i%omor@ms thereelger 1 or 2;
anth {43@kF aspRk bLRP PRELULNGvehMoR, )fhéiﬁ%ntl@ﬁb}e%d’ttepfs %rl}a{%one

and their protected derivatives, individ | sonmers
strucgies o FQmmasdL H, IVstﬁ%WéeIWérﬂe]owbs arscensnd subsutuents The specific

t I| |
e -
ramcINV@lGhQﬁ“? b@@l@osﬁtﬁlﬁeﬁ fat B6RYosESns (ﬁﬁgre& h?ezis tgﬁfel% Sﬁo&tﬂgents  hereinafter),

deri vatives, individual i soners and ures of
including thosesupEtions mﬂerﬂ)oaﬁblﬁ RE ﬁnsa@aé@tw@ﬂ me#s opbeaiymew technologies

develop¥ER heFiurd MBusl FAY ﬁﬁtphl\f)%se%f I@ﬂl@é:ﬂphg@ﬁ)ﬁ e‘%eﬂeﬁﬂ Elﬁ)@tﬁuents > do not serve as
ckbone structures of Fornmul ae , V,

ba
a clajgp %IF@?% oglifpitatign ghthe plaingwddhen thweléfﬁﬁ Wﬁ@"ﬂ'ﬁh@ non-obvious, or
unkndRE & the mS RS inb4@ghs at sub - subg are not part of
this aspect of the invention and can b e any chem ca
groups or radicals whigh may b e substitut®é, at those
positions (referred t 2 "general substituemps”
herei nafter), includi &hose substitutio made
possi bl e by any coryentional means or ew
t echnol ogi es devel gped lfl?4the future.
purpose of tdibs applicayion, "geasral
not serve as a ¢ a|n1 leneutt, or |imi
claimand they t ves may be nove sub,
non- obvi ous, or unknomn at the tinme of the |ﬁVent|on

I m
sub,
E sub,
1 F F
Tub4 0] X! Tul;
Subs\ N 4 //N
H sub, subg_ N7<C -
O sub b
° O subs  subg
I\ A

In yet another aspect of the invention, the inventive subject matter includes the backbone

structure of Formulae IL, 111, IV or V together with popular substituents at sub{-subg. For the purpose
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sub sub -sub H sub/ SUb m sub3\ sub sub H'3 , Il / \
sub-C sub sub IV V In yet another aspect of the
WO pwsfosdien, the inventive subject matter incl uPeBUS1084/035282
backbone structure of Fornmulge I, IIll, IVor V
together with popul ar substituents at -subg. For the
pur poseof this application, "a popul ar substituent”
of thlmgull&uan Cheoputalsutgtioen” meansatd:hclaical\miup tor ragical wigclt, antbe time of the
res iven pe of . or.di.nar
preseiiareiot, Py ERe CRGPRE Y Blpr TS b sfiblces gilgeea
herelﬂh@téledsrgafdhﬁe ml@daedmmwpal\xsmuibstltdte@mup[ﬂdigivzimbuttlmdue
substitute at sub -sub g w thout undue experinentation
experimenatian i rrpatiging Fe PSR EREIYoMvention. In still anot her

asheg ax?c]‘the?] Qs%eét BY @B dveRtiont M€ idvEMAR tsﬁ \é:%t ARl %ﬁud@ﬁh& Ez[ckbone
i ncludes t backbone structures of Formul ae ,

111
st of FoylnellIsWe &Y pi ¥ asd gpseifie E}@ﬁ‘#‘?}m{ﬂﬁ @@ﬂ%%‘&relnaﬁer at suby-subg. The
[ naft substituen

spem%q sy C‘AOSF%]élLtE? %rgsgﬂt?apgﬁ)aﬁo%ig £FIES cf: tg asa arrtécg {1 fubsutuent ” For
the pw@posBaf thb @téls@t aﬁ)ﬂil‘mﬁm,talmﬂtcular EIbEuttlehle ifxacifed sﬁhe) f)lainlmeserves as a claim
prese i cat i a ubst |
lumtqmg% PR 3{ cﬁgteﬁgat%:}tagﬂi% on @)8 H%gseg‘so& icogﬁﬁa I% xgltth thﬁ ‘backbone
smucﬁfécﬁldﬁgm@l%ﬂi‘eﬁiubﬁrﬂﬁ@mmm ty on the claimby itself or
in conmbination with the backbone structure along with

ot her substituents therein. Definitions: Unless
Defiftidagr Wi se stated, the followng terns used in the

speci ficati.on andc re def ned for.t
o O SRR A B AP HEG e PGB g e R o defined
for the PuipBeabelis Mpelidatiod aritaivd fhe fdl]fow&lgﬁﬁd’iiﬁiﬁw]d means an
N-OXI de derivative, rodr derlv%v rotect&ed
erd {Flaattq%ennﬁ% "'PW% efla mg?ns ag )S{(feLﬂegv%lrvc, a prodrug
denvhtﬁ@!’ﬁaﬁrﬁtect@d dediviial diﬁﬁ(ﬁidiﬁteﬂ aioiﬂ;ér, a mixture of isomers, or a pharmaceutically

acceptable salt or solvate, of said compound, which can be prepared without undue experimentation by

people with ordinary skill in the field.

"Acyl" means an H-CO- or alkyl-CO- group in which the alkyl group is as described herein.

" Acylamino" is an acyl-NH- group wherein acyl is as defined herein.

" Alkoxy" means an alkyl-O- group 111 which the alkyl group is as described herem
Exemplary alkoxy groups include allyloxy, d1ﬂuoromethoxy, methoxy, triflnoromethoxy, ethoxy,
D-propoxy, i-propoxy, n-butoxy and heptoxy.

" Alkoxycarbonyl" means an alkyl-O-CO- group in which the alkyl group is as described
herein. Exemplary alkoxycarbonyl groups include methoxy- and ethoxycarbonyl.

"Alkyl" represented by itself means a straight or branched, saturated or unsaturated, aliphatic
radical having the number of carbon atoms indicated (e.g., (C1_g)alkyl includes methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, isobutyl, fers-butyl, vinyl, allyl, 1-propenyl, isopropenyl, 1-butenyl,
2-butenyl, 3-butenyl, 2-methylallyl, ethynyl, 1-propynyl, 2-propynyl, and the like). Alkyl represented
along with another radical (e.g., as in arylaH{yl) means a straight or branched, saturated or unsaturated
aliphatic divalent radical having the number of atoms indicated or when no atoms are indicated means
a bond (e.g., (Cg-12)aryl(Cp.g)alkyl includes phenyl, benzyl, phenethyl, 1-phenylethyl
3-phenylpropyl, and the like). It will be appreciated by those skilled in the art that when alkyl
represents an unsaturated aliphatic radical such radicals may not be attached directly to an oxygen,

nitrogen or sulphur atom via the carbon carbon multiple bond of said unsaturated aliphatic radical.
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acceptable salt or solvate, of said conpound, which

can be prepared w thout undue experi nment ati on by
w@ewplogoive t h ordinary skill in the field. "AcyPCT/DBENE035282

an HCO or al kyl-CO group LA whi ch t he al kyl group

Is as described herein. "Acylam no" is an acyl -

group wherein acyl is as defined herein. "Al koxy

I’reaﬂﬂilcyaiﬁG a nkiyds-ifdicagHd @tHerwike, ‘Mein&ht sﬁ:rb@ht&ir boyenctae Os\dﬁlrdt@ c*¥nsaturated,

G e e R B o ke e RS o Dy e
meﬂsaéa%m@rs REARGK (¢ gﬁﬁﬁ?’fﬁ’wﬂl%e%ﬂ%%ﬁ’teﬁ%}ﬂm&%gk@ﬁé’m the art that

Al koxycdf bony nean al kyl

whet. hlkylailéqybregalh@ ldlﬁ uhsatudBed)] 5D AabGd) &ﬁalbﬁﬂrﬁh&l sﬂf‘lﬁ @ﬂﬂﬂiaﬁ I'm¥ay not be attached

kox car bony rou i ncl ude et hoxy-
direg (o2 (loe) Toggn %Sﬁ'ﬁmf ajoghyia the Gpgben quﬂtlé‘%illﬂc hendio said

unsaairitai, glifhate, dhfa&ﬂﬁhﬁehl sat urat ed or unsaturat ed,

al i, il c..ragi cal é g%' nunber of  carbon atons

" ndfiieRgipR geans en - plIeps-Cr REPBioEHARFe letphined dbove
Exerﬁpl&@)éﬂkyldn&ﬁ&fy%@&dps nﬂamaahmthﬁeﬁedm;@éhd ethpQRioxy., rer

éﬁg}%} fJ nﬁaleaslél:qﬁiky %(5 = rlg{,%:w’hl N rl}%{}) |egg1|¥1}_a A as previously described.

Prefc&fehﬁﬂiylsulflhylligfr@@y B¢ |thos@ mPHHAEHYRY lilkyl%‘?&ﬁptl@@l 4!1ﬂ$ﬁ) Al kyl
represented al ong with anot her I ca as in

ar yAlvleydonyleasass an aditl-80ghgroey lnbﬂmh(m@aikyl gmup usais@cbvmusly
n urated _aliphatic divalent radical_ having t
descﬁ‘ﬁﬁ%‘oi’ ef%}?e%é'%lﬁfkgﬁ‘?%’ FER S %?Se%‘é#‘ﬂh Be gbFharow e C1 4alky1

I ndj h [ h

Ipﬂene ﬁ 1%@2&19 eﬂ];f‘l?tj 1&/(1(15 5[?‘6%1 aﬁéglelzéfnpp gn%pr{:ﬁous (i’{csc’nbed
Exerpplg )ﬂlkﬂthlo \ENHPS indudgppetexdihin etuylﬂyo tidoppylge dddddptylthib.he

ar t‘A{?%hc Wﬁga 9%{6}& v(llﬁbpe{ng gug Iﬁuﬁgnt%%%tr}faécgiﬁg f2 %%Sﬁtlll&ted ring

aliphatic radic not

systefh, B afolry id the &g SXi¥HRR sp A B8R0 afd ths 042 kb o@ PR Ydcfons is equal to
4 t he carbon carbon mJItl pl e bond of said unsaturated
™25l i phati ¢ radical . " A kyl ene”, unl ess indi cat ed

ot N&foyl" Sesand BAA-CD- %Ecﬁl@hﬂmncﬂ theRFA BRI as %@stcﬁﬁéath%f&d)r Exemplary
unsat urated, aliphatic, divalent radical having th

aroy} grpHpa mnehde B%HZBY}r?n%i oWé 2maefiteoied, incl udes nethyl ene
(- Cldydandidt ieinhhydy® NE1- kfouiﬁ‘WhEreﬁ%r@@ RI28 piedofy Btink oS e

skilled in the art that when al kyl ene represents an
unsAH AR P §F PHR{ricEoup drReiiseiit dnoptenally suhstitited apneqyrkc or

multﬁ?dhc REImMABE cabdoFeIRtatboisty bEE td 12 dadoR RtoRX e T s pRbdyl &%Phtﬁfl or (ii) an

phur atomvia the carbon carbon nultiplé bond
°P“°§%Ilycﬁuhﬂ§‘5%ﬁ’aétt‘3é1é1 satugpierh Blticgclic grapatie aarbeoyelicompiety in which an aryl and

a cycio%iléyw)ﬁﬂ@ldélﬁéﬂﬂ grﬂiﬁ%§fu§éﬂ to£orietk VfoBRE efelic SRie, s, ch

kyl ene is_as defined above.
tetrahydronaphthyl indenyl or indanyl ring. Except where otherwise defined, aryl groups may be
substituted with one or more aryl group substituents, which may be the same or different, where "aryl
group substituent” includes, for example, acyl, acylamino, alkoxy, alkoxycarbonyl, alkylenedioxy,
alkylsulfinyl, alkylsulfonyl, alkylthio, aroyl, aroylamino, aryl, arylalkyloxy, arylalkyloxycarbonyl,
arylalkylthio, aryloxy, aryloxycarbonyl, arylsulfinyl, arylsulfonyl, arylthio, carboxy (or an acid
bioisostere), cyano, cycloalkyl, halo, heteroaroyl, heteroaryl, heteroarylalkyloxy, heteroaroylamino,

heteroaryloxy, heterocycloalkyl, hydroxy, nitro, trifluoromethyl, NY3Y4, -CONY3Y4, -S OQNY3Y4,
-NY3—C(=O) alkyl, -NY3802a1ky1 or alkyl optionally substituted with aryl, heteroaryl, hydroxy, or

-NY3Y#4(in which Y3 and Y# are independently hydrogen, alkyl, aryl, arylalkyl, cycloalkyl, heteroaryl

or heteroarylalkyl; or the group NY3v4 may form a cyclic amine). Exemplary optionally substituted
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Exenpl ary al kyl enedi oxy groups include nethyl enedi oxy
and et hyl enedi oxy. "Al kylsulfinyl" nmeans an al kyl - SO
w@e@ap4iim2 whi ch the al kyl group is as previ ousPgT/US2004/035282
descri bed. Preferred al kyI suBfi nyl groups are those in
which the al kyl group is "Al kylsulfonyl" means an
al kyl - SO2- group in which the al kyl group is as
(Co-1preesV ingluge, yhutlie sietrlivhited to, Prpbényt beainaphayl, shlofaphsiyl, gdichigrgphenyl, ,
. are those in _which the al kyl gr i.s. "A kylthio"
dlﬂuqﬁ%ra%oxaﬁhea\wkg}mne@ylpa%’bﬁ% i‘?}/ﬁﬂﬁgﬁﬁg’f‘iﬁ & Snqrontieyl Jsgpronylrhenyl,

mem@@@enﬁuﬂe BSEA, I:ﬁ&ﬂylsuﬁxﬁmieaﬁyn@hﬂﬁyﬂ péﬂte@luglro@ml phenyl,
i ncl ude rre ¥Ith| o, et h%tg;hl 0,

triffugsemethexypheayl, r}i}uameﬁbcyp n%ﬂdéh %o ro%&?@ é‘ih%h?lﬁé (Ce-12)aryl as
COﬂStIt ent atopns na e an nsa ated r nNg:. m

used G40S ApBficationfogine 3 Tageal lfjfg’ﬁfé'?ﬁ“g F%aCfo&P i gi‘alla’ @d&éﬁﬁé

triftudrOhadthoYBRRST, dﬁfuoﬁkneﬁioﬁﬁhé@ﬂﬂ fhor@gedl, dhotdmke. " Aroyl”

means an aryl - group in which the aryl roup i s as
e v lany aponan SR G Bro b g s AT s reviously

descriB€d) Z%ébﬁﬁ?}dar}hllﬁﬁﬁy grbﬂﬁﬁﬁﬁlﬁ&)ﬁlenzyfoﬁ& ayd argr G%afﬂtﬁaléh@methoxy

aroy - roup wherein argyl 1s as previ ous

d eﬁrﬂ@ayloxwghony aBeaps gp 6@11@11@} OfPrerotr i3 Wé‘fcé‘lﬁlﬂf APy leggoups is as
previdulsly ®@&88. | AN h]ﬁla?jdgﬁﬁlkﬁwiﬁﬁirbﬁﬁﬂ Of¥ip hd B’én@lcgcycarbongl

mul'ticyclic aromatic carbocyclic npiety of
carByAlkdiioreTeags MharEel s BHIUP R Whish ieriplaliog erqupiis as gpviously

descr®B. '&ﬁ‘élcha‘éla%}'%falkﬁdﬂﬁl@Qroﬁﬁl{stble@éyithﬁos at ur at ed nul ticyclic
arorratlc carbocyclic rmleti/uéln whi ch an aryl and a

Weaﬁﬁr a%r%ﬂ‘?@é’ﬁ? b 81?6"% BEOUP {5As (E’“i"%ﬁ’ﬁ%lif Hesrrifed-
Exml}g £y St 1§<.tmdécpheﬁo§y afilGPhtBSxyledc B bty apanhtdy| |
enyl “or indanyl rgfg Except where ot herw se
ﬁfﬂéﬂ’caféf’wl geronps? 9&4‘911@%“&’%?’%‘6]1 et 8ipuDP fras previously
descrﬂ@cf %ﬁhﬁiarﬁﬁ!&@y&ifb@ﬂl 'gﬁdﬁﬁﬁh&ud&%eﬁ&y%ﬂon?ﬁaﬂd%pﬁ@di?ca%onyl
ferent, é group substituent” .includes
f rAfﬂi‘Hﬁ?ﬁ emeage gp aryhR (1 SIARS WhishiRpay] SRS 3FoF BRIy | described.
16Re}0 ﬁéansaalnlﬁWI-‘S@?f £y in validah Sy R8s as previously described.
k thio, aroyl, aroylam no, aryl, aryl alkyl oxy,

ar yﬂrﬁﬂ:kcy I rﬁeays:ai hyilcﬁflg;oug mybvhlblk;hletai'yn gx;oularsyls preyiously described.

car bon | finyl sul fonyl, arylthio,
Exem@%%b 18 %ﬁn%%d%d%ﬁnyl lggad 8@ l¥hSyano cycl oal kyl
h aicm:lohieyle marsa)shunaka@toepnaﬂyl unsatghted, aamytyalik fhsed icyclic or bridged

polyc?@%r%gj%%gsg# Y C 8Hta1]‘:n},nlg$t|w§1r80§ r%({'f Exég bar{_;] ot i 00% m&i@%y carbocyclic

ketone,ShioRYone Gf Ffdpolatdoy Ide;rmatlvea:hétydf (G)Qt i(@g] @j)d:}gcloaﬂrbbfhcludﬁb egklopropyl,
wth aryl, heteroaryl, hy droxif
cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl 5- cyclohexadlenyl bicyclo[2.2.2]octyl,

adamantan-1-yl, decahydronaphthyl, oxocyclohexyl, dioxocyclohexyl, thiocyclohexyl,
2-oxobicyclo[2.2.1]hept-1-yl, and the like). It will be appreciated by those skilled in the art that when
cycloalkyl represents an unsaturated cyclic ring assembly such rings may not be attached directly via
the carbon carbon multiple bond to an oxygen, nitrogen or sulphur atom.

"Cycloalkylene" means a divalent saturated or partially unsaturated, monocyclic ring or
bridged polycyclic ring assembly containing the number of ring carbon atoms indicated, and any
carbocyclic ketone, thioketone or iminoketone derivative thereof.

"Heteroaroyl" means a heteroaryl-C(=0)- group in which the heteroaryl group is as described
herein. Exemplary heteroaryl groups include pyridylcarbonyl.

"Heteroaroylamino” means a heteroaroyl-NH- group in which the heteroaryl moiety is as

previously described.
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-NY Y (in which Y3 and Y4 are independently hydrogen,

al kyl, aryl, arylalkyl, cycloal kyl, heteroaryl or
whedosneany| al kyl ; or the group -NY Y4 may for nPEI/Ugmo4/e35282

am ne). Exenplary optionally_gubstitutedinclude, but

is not limted to, biphenyl, bronophenyl,

chl or ophenyl, dichl orophenyl, , difl uoronethoxyphenyl,

di ﬁﬁbﬂagphp’ﬂ 'ean I groug toh pacy efar goaupydepdiesn i) an cfphtmlﬂl@ pieAdted aromatic

PO NG N I A————
of thp Imegl ;dembers usfdruﬂemerm)‘mli(ey (i@ ryibon, tferickdrmisle g:ﬂ’egetny bphenw sulfor
t I tute e 1.N

coxaffifls DOt ik ik PREA R T oS R el b amicasony,
mdol‘yhfnltdohz1gylolls|qri:<am‘l3d}qlsdﬁﬁnoﬂmyl; i|smmjﬁ1 dm?lym&gbﬂaﬁolyl pyrazmyl

1 fluoro 0 e u e and I he
pynq% %XIQSF wm ﬂ-e%}'ﬁ%mgﬁﬁa?m"gﬂ %{}rna 1n§]r %lﬂﬁol}nﬁl Mr%qqladmzolyl
thlazb]yE tlamyll aidk;&hzogiﬂ gtoPps, bticasilysuBtinaeshyond Bﬁﬁabtéi‘ﬁﬂ -group substituents as

o O b M RS PSR DB e

multayclﬂ rhyﬂeﬁicﬁ@bcyahcﬁﬁble@ﬁﬁ) Wblch A hetsioay1 :Iﬂa@ o@ﬂ&ilﬁ;‘l loY byctakeRa group are
fus d f %g F % oSG Ar]f nF
od Pesi 50 £ sy (S bk Ak FAdany sxoups,
opuonﬂl}yduhdtiﬁ;tédﬁyl @e ofTﬂﬁfa:S'a@rD grotijy subbtitydntsSas @pri@sPaboRe, Wadephwhere
i S asF@reV|oust descri bed.. An

°thefé%’f&95f lief@ @(%ﬂn%w P G B9 € TN A EFB Subsiuge a5 defined
aboveRactpt herabtibrwide dghmdpOptivnidily wbstiniied 1teyd(Cgl19ItpyliasuRd in this
previ ously descri bed. Exenplary aryl oxy groups include

Applmaﬁnﬂx ylemmb@mpﬁﬂeh bmoxaealc:hym@tdrpm;bu[yz ﬂ}&l&dmiollg%!j 3-cyclopropyl-
r_.no

1.2 ‘W%‘a% ol Ayt X@P@Hﬁ% 1%?15%0%% c&PPff@gg} 3 Bedgadiazol 2-31, 5-cthyl-
[1,3, Bxeidfakalryylas-y- MG@E&@@DMD 4»}6)&6}350113%@' ﬂﬁ@ropyl-lsoxazol 3. Iyl 5-(5-
mﬁano§g§arbon q B Eo carbon% "Aryl sul f
meth{fsere DB PR AEEH N EoRAoI, BupPhevhb2 4
oxadjara\Bi-y0 L&{t@tradﬁﬁﬁ{)ylhﬁdryl) Ao wlosatifzeny b1 5 MBedhen-2 01 8k 28R W1) 5-(4-
Hﬁmwp|c @ng% roup % EreV|oust descri bed.
ORI *V i SH %&@?5’ BUEE n” which the aryl
ar UHpteto8ryRiSkyRUx§'VinOdis |ai;( hd&Sﬁ‘SflaD@IjO- ﬁ&lﬁiﬁiﬁ'v@ﬁdﬁ tRe }Yétérgﬁrﬁalkyl group
rau nclug he? éhlo and napht:hyl t hi
is as WB&P iya‘ili i %Y e R IPS ltqeapqlcgﬁaﬂy substifuied
mmﬁgm&&buyated nnnocycllc fused bicyclic or bridged
poh%%%cllc rin %,contalnln t he nunber of ring
oarylgE ’Eﬁ EEPa A SEH I BRiph by Betpreanyberais as previously
descrIblaﬂ OReh@Ney Ed’terbdﬁlﬁ@%@b@ﬁ@ndl’lﬁfe|o¥ﬁ$ﬂaﬂﬁsﬁbﬁﬁﬁt@@f) r{d%ltﬁy
udes c Iobutyl cycl openty
g—Le é&(‘éﬁaﬁf/yl 251 Sflft99 & this\er gqagﬂly |pr0V1ded that one or more
of thehﬁﬁ'.‘g&tﬁf‘t@ﬁ ztoﬁm Zidftﬁie& bse replaced by a heteroatom moiety selected from -N=, -NR-, -O-
or -3-, wherein R is hydrogen, (C1_g)alkyl, a protecting group or represents the free valence which

serves as the point of attachment to a ring nitrogen, and any carbocyclic ketone, thioketone or
iminoketone derivative thereof (e.g., the term hetero(C 5-12)cycloalkyl includes imidazolidinyl,
morpholinyl, piperazinyl, piperidyl, pyrrolidinyl, pyrrolinyl, quinuclidinyl, and the like). Suitable
protecting groups include terz-butoxycarbonyl, benzyloxycarbonyl, benzyl, 4-methoxybenzyl,
2-nitrobenzyl, and the like. Both the unprotected and protected derivatives fall within the scope of the

invention.
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adamant an- 1-yl, decahydronapht hyl, oxocycl ohexyl,
di oxocycl ohexyl, thiocycl ohexyl, 2-oxobicyclof2. 2.
wo bdvspsoikz yl , and the like). It will be apprecpPer/@s200y035282
those skilled in the art thag when cycl oal kyl
represents an unsaturated cy Prec ring assenbly such
rings may not be attached directly via the carbon

¢ ?gﬁ&&p@é cfaik21 E o104 ERIATRAY 4 rdeﬁlﬁﬂtiﬁ B9ERpHcatihl PIOVed that one

l ene™ eans di val ent saturated or
or mperdfitled fing merskar mratne atonﬁmﬁef@vél isaenlacady by Petpeptgrggoiety selected from
N=PRRYCHELE Cor L4 (0)- AFREIR RYs HRASRhNCY Nty Eor MBFREE g fordupNd
N= cgf % %‘x $(le%%}hcatgg %nd é%chig ggy%llc ke?gﬁé P
t h |"Ekﬁ&x@n s IQ;Ed inthig ai€bamne ntted the admpudnditeqiresent invention having

Fbteroaro a. heteroaryl - C(=0) - 0 i n,whi ch .
denfyEeP O G GG aS 1h e daet r sulete e B L afps orin e
arrar h@ﬂt@ﬁfhﬂr a@h® Etp@aden Gloutdes tptrdifeky liCthe hmgément of their atoms in space are

"Het eroaroy| am nQ" nmeans a heteroaro g up in 4
termggh SEFEOLREBS it SPBHT I By 0L PG [P Pl gfoter ar terme
"dlaﬁé&ﬁﬁér.@ %ﬁd stH@&&ﬁﬂiH bt artﬁﬁon@ﬂ;@ﬁﬂlp&a‘ﬁlé nmadrt]mﬁées aregéraif

denot es: i tionally tltut

cnaHERSES) OF FPBPEmAPLIAL FEPFE ok QAP PO 5T Pt eatioph
subsBRAOME is I3mbd A EhTRNBRES. Artowh bﬁﬂd 67]5]1611 0: oﬁeélﬁra!)éentelﬁ Bad'twiQ

menbers is/are el enent (s), ot her than car.bon,

enanggmFis Tortp 9f PBRASHS hgRYTent ST SR B ggrpe aso 11

ratiol HRWRPer] iR €drinsl Ef thie @ﬁpli&htﬁﬁxza@ac}énnc hBEORBDedydmployed when both
benzot hi azolyl, fur | m dazol

I, ind L, .
I TIPS —

has é) *a %}lfgll%lg{‘ngljld p]ila% %gleytl is Mhﬂ%!ﬁr}}f lchlgﬁ) %(é;nl(t_)e?@z@d?ﬁﬂounds with more than one
chn‘eq umnaznﬂywmytl as eq]mr amindrvgdual cmasgarczp.mﬁh glacmaalzww of diastereomers, termed a

"dlastel;f%oarﬁe?}tc@na%ehl %X]L oﬂllguglrcleﬁéﬂg ?Q‘ese% Y H&gm Q@E Edaracterized by

by "'one or nore aryf group su stltu nts as
the dbaftitn echfiabotie @Xive prirahtratee. Sbivkiutosssteddnmels:to heprapgement in

|
spacg g{ tée su%sn erle i Eheg lr.’lot tﬁg %lgi%lﬁ %én?e 7 %f%aiés ér?grg ghﬁé{%tér{azg&'dﬁéﬁhg absolute

Focar bocyclic noi ety e eroar
confipyiedtioabkijiir clmabqpntlematln& éﬂ:yﬁbe@rba e Raraed Sﬂawdncmgebh ef Cahg, Ingold

and {Dﬁi(;olgu gfgg\yen I C St rrgcaﬁ & aﬁﬁe ethoidr B g&gﬁlanaglon of

any groups o y Su Stitut
sterdonle:nmrtryrmﬂ ée' sepaydtm]g oinuqmetamrﬂ arcuwdl kibwagn the hitiiegl, see "Advanced

Org élfe;l'ql%%’n’[e@l & I;]an chhl% ok % if &e\)%?]s N%RN’&E all 992). It is understood

one or noreé
that ﬂidb]ﬁihbst dn@ mlhstratﬂyﬁs Ylked imbd dxblowwas toei;cmp@ cq@;@pgdsgf theprdssms invention

[ 1 b Lo
are ok DR e Seipoisusie cfhud A Shange pu 8 Bpl5 Bl tine-4-
carbbxjllie ratldk{“H[V[3“E}’|010ﬁ':0ﬁ’1€[>1Qdﬂmdllﬂ(ﬁ@-ﬂcgrb@y@ﬁmm@a@yjoma 3_difluoro-

hexsé} apy@adl a5 o:iﬁ?c_h%lle’éfy%r%ho&llng-z Oc]arngyg/]_}c acid {(S)-1-[(S)-1-(3-cyclopropyl-1,2,4-
oxadiazd}ee3- b cmplytprdpyBarbamosal’, adiflue@-hekyl } -atnidetang morpholine-4-carboxylic

acid {(R)-1-[(R)-1-(3-cyclopropyl-1,2,4-oxadiazole-5-carbonyl)-propylcarbamoyl]-3,3-difluoro-

hexyl}-amide and any mixture, racemic or otherwise, thereof.]
"N-oxide derivatives”" means derivatives of compounds of the present invention in which
nitrogens are in an oxidized state (i.e., N-O) and which possess the desired pharmacological activity.
"Pharmaceutically acceptable” means that which is useful in preparing a pharmaceutical
composition that is generally safe, non-toxic and neither biologically nor otherwise undesirable and
includes that which is acceptable for veterinary use as well as human pharmaceutical use.
"Pharmaceutically acceptable salts” means salts of compounds of present invention which are

pharmaceutically acceptable, as defined above, and which possess the desired pharmacological
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[ ,3, 4] oxadiazol -2-yl, 5-(4-fluoro-phenyl)-I
, 2, 4- oxadi azol - 3-yl, 5- isopropyl-isoxazoI-S-yI, 5-(5-

woreaosphoiesoxazol - 3- yI ) - oxazol oxazol - 2- yPCT/US2004/035282
3- phenyl -1, 2, 4- oxadi azol - 11 5 phenyl 1,2, 4-
oxadi azol - 3-yl, 3- (tetrahydr pyr an- 4- yI)-I

, 2, 4- oxadi azol -5-yl , 5-tbi ophen-2-yl -oxazol -2-yl,
acuvgy dé‘%cﬁggl of clﬂﬂi %Etam%ﬁ Qﬁseﬂaﬁhad dzﬂﬁnﬁfgﬁﬁi@@lﬁzs%h a%'h}ﬂirochlonc acid,

teroaryl al kyl oxy" nea
hydr@mdrelc @p@mﬁ@ deid, niggic agy%glﬁpsphpanpléhanfl% like; or with organic acids such as

acetlclég i, ? clﬁy Lexgﬂc%"ﬁld SeishoRr R @éﬁpbfntﬁiﬁﬁﬁéﬂuﬁﬁcdacﬂ glycolic acid,
114 heteroaryl oxy groups incl ude optlona

pyrugicibad, l4coi eld pyalonds/dcik shveiRir. acid-mplia asih fralsio acidyiam o aid, tartaric
acid, 01%111 eI &8 %Xlkzogac%r (Qgph}}dfbanE&lﬁagﬁoﬁedtcﬁr Qakathic SHi® Rndedic acid,

previ ou St | ary heteroarylox

methglmifqm deii blldeSldfymC@ﬁél ] &e@@métsulfqmwlq@QM@Fwwnesulfomc acid,
benz%{g}lﬁakgp#%tg%lg%{a éﬂ%ﬁﬂﬁnﬁﬁ&hoﬁhﬁ{haleﬁéuﬁlﬁﬁd M Flt&uenesulfomc

tion, provid one or nore of
acid, mamgnomlﬂfomn aaﬂdﬁmcthﬂbilﬂ?&‘t[éé 2&%216@?3[1-&@@@!?%‘9 agjd, glucoheptonic acid,

' L2 Yers ! - Itrifsthylacetic acid,
4, 4 elene% g‘%ﬁ?chﬁ (%r enégnc%ﬁatgfg}c (_)a{éfélg]tBI ﬂr%n é}nggﬁgmc a@ trimethylacetic aci
temall‘ye]mtﬁacaant scid, nenrylrselématménglecwﬂ achd, glafepicsciglshydsexypeghthoic acid,

chment LAY ek i;Rgen, and any carbocyclic
salic (?%ﬁ%%m¥ﬁ f’%%ﬁgwgf'lﬁ?no&etone derivative thereof

(e Pgarmatduacallly akagpleble aits diag diclude sk additnysals Whigh pay be formed when
a01dlg 819 I ?l%)lregé/nt aﬁe%a]ga%% %&Jactrn%%@ﬁh&r génﬁlzy (Lr’ oréé}ﬁf bl n)‘i:oeptable inorganic

ny I'tabl e protecting
basagfndtl@@s odined hydeoxelet sobmtrmg}@afrtb aaiph sturp byﬂzgpp@px %mw{lwdxomde and

enz th n . e,
calc %l&hﬁé{&oﬁléie R %%?é% ?%éﬁgg%se%?%ﬁltu&e‘{: &Pdglglé)eﬁél’ll V%Et;ﬂ%ﬂgga%%lgé kfthanolamin
tromethéhing, N-h&ttstgbpanmﬁ andtbe like.

[ nV "Het er al ki B08s
A e R
comfﬁimh& of)jﬁreiehﬁnvanngn rRerbermpteaanizstar eftaonemppyndiof areeet injvention containing a
hydro grgl%%%ay e c%%%e%tge%}p% Lol %s?sﬁx %ltc? ﬁlte g?rggtrelﬁmcuwzﬂterk!l%vely an ester
ofa &frﬁ}ioﬁﬁd{ ofhyEesgntauNentidn copRBITg 2, ca@gxyj ge*g{p inay béyjogvertible by hydrolysis in

vivo; tﬁ@%ﬁ’gﬁ%{ﬁﬂ“‘l a@lmtg) ‘%r acﬁ%@rﬂfou%ﬁ gf:}%fspﬂt %ﬁl@ﬂfons:ontalmng a hydroxy

ng | ecu or mul ae

groug)j dré &t exegngileacetaes, matacesﬁamess @qmqs cwalofiatds cmfdlan, sgiicylates,
their t he

P“’Péoﬁ’ﬁt(‘?% Su‘icén&nﬁ%&r%m%rﬁ at mc?le ténsgd; ]}}Iang {h%E'E@s ghélls?tes

isethddn@tEs, dl—p-tslpaﬁmrtatee mmﬁoﬂa&dsemmpwdfmg"benzencsulfonates
SLeraol somer re nOt {9l sd & Qfof ounds of present
P-tolyRRsE g mﬁ?éyﬁgFﬁé Fe Py 5ﬁ€rsslgﬁ%_s?éreoi oners -
invehii@t coBtaiindnsitHory gm]qoaa,lfbleexamplp,dhose iesyebeddryeF. I leqimrgaiper, Drug Metab.
Res., 1987, 18, page 379. An especially useful class of esters of compounds of present invention
containing a hydroxy group, may be formed from acid moieties selected from those described by

Bundgaard et al., J. Med. Chem., 1989, 32, page 2503-2507, and include substituted (aminomethyl)-

. benzoates, for example, dialkylamino-methylbenzoates in which the two alkyl groups may be joined

together and/or interrupted by an oxygen atom or by an optionally substituted nitrogen atom, e.g., an
alkylated nitrogen atom, more especially (morpholino-methyl)benzoates, e.g., 3- or
4-(morpholinomethyl)-benzoates, and (4-alkylpiperazin-1-yDbenzoates, e.g., 3-or
4-(4-alkylpiperazin-1-yl)benzoates.

“Protected derivatives” means derivatives of compounds of present invention in which a

reactive site or sites are blocked with protecting groups. Protected derivatives of compounds of
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"“enantionmers” or sonetines "optical isonmers". A carbon
at om bonded to four nonidentical substituents is

WO evod®doiaz “chiral center”. A conpound, which hPST/OR®04/035282
chiral center has two enantiggeric fornms of opposite
chirality. A "racemic mxture" contains both
enantioners as a 1 : 1 ratio. However, in terns of

pres¢tit ingertjpplarecomtfubin the premetibe ofioxtpuwmels hﬂmei&ﬁﬁﬁv@ﬂﬂi &Mﬁ themselves may

be aé?ﬁzg Qatg 1 ISg Lgﬁﬂk)rso Mg’ §rﬁ%m§£etnﬁ 0 Iesr%_] GF su1t|a ::lé S%)Eeggﬁglﬁ\ggupé [71 by found in
T. Wc@n:t;m thnag Eraups mdmgamc Syatiesis, 3r<W\kaﬂic&1 mhnswdye& BORDRE., 1999,

of . Qunds one _chiral

cen IJP%&HC%@& c}cav%amor{rl?ﬁq &8 nt!égllt ﬁH’PS’fR d@é%h ﬂeé)s"(dgll%ﬁ?féﬁl to an animal
for trgatings @emexns sufficiefit tal bf&t ek oeminet fareiadead.

"diﬁ%;l me.rl C,. m,.xt hi r al c nter is

presen Jredting; feans aﬁﬁﬁwgsgﬁtﬁ’ﬂlﬁ gf‘ 8?’?’1}%‘8 Bl ¢ prgsent invention

andlad:is@bute conf| guration of that chiral center. Absolute

nreferstothe arr.an i n space of
¢ BreL RO BelE st fate 5B HEAERF o B Esose o the disease
but qu:samt yao nmeselmear dlblamxht pathdegy dbyyrhfiemabey bt tBe disease,
iral centers and descri bed by

cont i
@ ¢ P &haltinan B P ar Gt dpgedreqpoiosy br
sympPantoiggy @omammmm& faaestaf Artechedbsadnt BOHE PAhAbL Bd/or
svmd? matéio for the determ nation of stereochem stry and
YRR e%gratl on of stereoisoners are well known in the
(3) ar hmﬂ&ra\lpng tt&elﬁeaséﬁin/ anaerth] @agin l&k}ﬁ‘enalﬁfgl & ldisplaying i3 patholo gy or
|lon f John W I e & ns, New York
sy Gl 88 of MR ictnesd Fit S o o spromatotoey.
|IIustrat|ons used in this dlsclosure to describe
N mounds of the present invention are neant to
omenc
encor?pass all possible stereoisoners. Thus, for
e x@indoempoyrids ef pradert 1ﬁﬁﬁhﬁ$mdﬂdrﬂ%1ﬂterrﬁe'ﬂ[a|@é§ aMd ktfrtiA€ hbtefials used in their

prepalrzidolgl;a%?,-c Ioaggog %*f?{”%ﬁ%‘léfﬁ zoI e 5 car bon It%e&%zggteﬁsﬁc

groupslha‘irdﬂé&eﬁ‘ﬁh’gmimhtyl’mr dtatied @Qﬂeyﬂrin&pﬁfglr(dlp as follows acids, esters, amides, etc.

A“Cf%%&%{@? 6o ﬁ@%f%@ﬁ%ﬁ%%} { 8}53@{95’9%%%%? Inforguaipy $Yséams. bac). [For

exam%’?é}é ) ln?f:[m(l 5e I%?}?nél% %%Je';]glg;% nF ?@Rgé 0%1-( gg HES ﬁ (%(1 methylenc, RS is

yl ) propyl carw -3, 3-di fl uor ohexyl }- am de and any
ur. race or ot her t hepe

methy B vgf o ANS dé‘f"%%ﬁl\#v’é?héﬁ dﬁ%éﬁ‘hﬁg 150cf;(0t)$|§""hefe RO is 3-

present i nvermi onR| n which nitrogens are in an

oxidi zed state (i.e., NNO and which possess the
cyclopraylrledst- ﬁ?&%&oﬂo@?@&la ca@pqupl hyving i Elloaigtrinaat] y

accept abl e” nmeans that which is useful in preparing a

phar maceuti cal conposition thaLFis generally safe,

non-t oxi ¢ and neither biol ogiCakly nor ot herw se

unqlesi rabl e and (\N/ﬁ\ \/“\(
oS -ﬂ>

is named morpholine-4-carboxylic acid {(S)-l-[(S)-1—(3-cyclopropy1—1,2,4—0xadiazole-S-carbonyl)-

propylcarbamoyl]-3,3-difluoro-butyl }-amide
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i ncludes that which is acceptable for veterinary use
as well as human pharmaceutical use. "Pharmaceutically
waecwspiEht e salts” means salts of conpounds of PET/ESEN1/035282
i nvention which are pharnmaceuty cally acceptable, as
defi ned above, and whi ch possess the desired
phar macol ogi cal activity. Such salts include acid
addiidvicRsr, B alungerftosdmek, Wr b Patit04r@ainp&ind edfelSedIb B bAS a structural
h¥drochloric acid, h drobronig aci d, %plfuri aci d,
fornpfl4 31yd @ PQEPRFIAtHF B & the stEiuer! Tommefa ARbIhP pRIgencEurgpatpp are

incoB¥i&ta hth @Edhdhes WEd ktASAT lrhi6la fkesthe Pre€Habi@Bioerdld hmenclature name.
hexanoi ¢ aci d, heptanoi ¢, acjd, cyclopentane prqpionic
aci e VEHsps fafuges o€ pefveley yihirhichar %Céfif%? the é‘tVF?tt‘ma?é%)B",mted
out Wik SHiG1A® & theSdkG b Birex &b dnd BBthing a P&t 6F thigelslosurd Fofa better
fumaric acid, tartaric acid, citric¢c acjd, benzoic .
undegetapfling qf MCHYYFRIEREy B PREERHDS BEYD'B8E: a0d FreciiicioRiva rttaingd;by its use,
refeFfEROAB LIS b mhdh to FRIRYIwiHE dQfioR R whictethdta BRSMM st nd described
acid, ,2-ethanedisulf onic acid,
prefarqdeabadinetth shBs IVFBIPc aci d, benzenesul fonic aci d,
p- chl or obenzenesul foni ¢ aci d, 2-naphthal enesul fonic
aci d, p-toluenesulfonic acid, canphorsulfonic acid,
4-et hyl bi CYEIAGED DESOVEEON SOF Wb FERES SRIAPRIATS
gl URRRNRRLQRE & Bhfa %I) above, the following are particular groupings:
4,4" - et h. yl enebi s( 3- hydroxy- 2-ene-1|-carboxylic acid),
3- phenyl propionic acid, trinethylacetic acid, tertiary
buty{ aceti ¢ id, |ayr [furic acid, gluconic acid,
gI&¥%W¥%W%%?%%Yﬁ?g?%ﬁf%%gﬁﬁﬁoic acid, salicylic acid,
stearic acid, muconic acid and the |ike.
Phar maceutical |y acceptablge salts al so include base

ddj t | ts which f i di {
or A BHY Sa%%%aérs%%s%mo%{”eafcwﬁ%%%’ﬁ% (e oo ©1.

organi ¢ bases. Accept@bl &'i norgani c bases incl ude
sodi um hydr oxi de, sodi um car bonate, potassium
o) alkyl @p@ehukesubainued BHxOORdraxitder 0 avahdindR %y dT Q¥altel]; R* is H or
Accept abl e organi ¢ bases incl ude et hanol am ne,
(C1 SHamtynanekan CrO, CNioe CHEIRS[@rihive R % it BaRbIT M@yl optionally substituted
N et hyl gl ucam ne and the |ike. "Prodrug® neans a
by (EOB?J’@G’hd%-MFEﬁPaM@LC@WHMYYlb’Fbetﬁﬁ(%n\zs&ﬂr% met abol i ¢
means to a conpound of present invention. For exanple
an ester of a conpound of present invention containing
a hydroxy group nmay converti bDe by hydrolysis in vivo
to the parent nolecule. Alterpatively an ester of a
conpound of present inve ontainLn%%a car boxy 11
gr ShFEFakC PREUCHEY &TREFSEte by\ hydh ol YRETED A7 1SproRylens apdR " is
parent nol ecule. Suitable e¥tais of conpounds of
present invention containing a ¥@ydroxy group, are for
exanpl e acetates, citrates, lactates, tartrates,
;) Aal. { alJ , pi onat es,
R ARy B b ER 158 1 A B €81
nmet hyl ene- bi s- b- hydr oxynapht hoat es, genti sates,

Rl may particularly represent R13C(O)- in which R13 is hetero(Cs_12)cycloalkyl.
Rl may also particularly represent R13OC(O)- in which R13 is (Cg-12)aryl(C1._galkyl.

R may also particularly represent (Cq.9)alkyl.
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i set hi onates, di-p-toluoyltartrates, nethyl sul fonates,

et hanesul f onat es, benzenesul f onat es,
w@2aoslomamesul f onat es, cycl ohexyl sul f anmat es andPCT/US2004/035282

qui nates. Suitable esters off4gconpounds of present

i nvention containing a carboxy group are, for exanple,

t hose described by F.J.Lei nweber, Drug Metab. Res.,

198/ mayldlso faaRelady prefént Baae@ﬂzbqycmmeﬁul cl ass of

esters of conpounds of present invention containing a

hydr oxy group, nmay be fornmed fromacid noieties

sel

ct

ed fron1those scri bed by Bundgaard et al., J.
ulpgg eepresdt Bhage 2503- 2507, and i ncl ude

substituted (am nonet hyl)- benzoates, for exanple,
di al kyl am no- nmet hyl benzoates in which the two al kyl

ar.

Roupsy preticubdy fepiaset (€ pglatitier and/ or i nterrupted by an

oxygen atom or by an optionally substituted nitrogen
atom e g , an al kyl ated nitrogen atom nore

e
4-

nor

SRt 29%&£%ﬁ§3%2¥&¥@§gﬁ%ﬁ&?s e.g., 3- or

(4- alkylplpera2|n | -yl )benzoates, e.g., 3- or

4- (4- al kyl pi perazin- -yl)benzoates. "Protected
derivatives" nmeans derivatives of conpounds of present
I NpAeiHia® Qedefa: WNi ch a reactive site or sites are

bl ocked with protectl g s. Protected d |va Yes
O F i s

of A BHHFBUHEEP Of FHeRoB

PR 25F @ TRewY Io

preparati on of conmpounds of prgsent invention or in
t hensel ves nay be active cathepsim S inhibitors. A

conprehensive |ist of suitable
be found in T. . Geene, Pr

otecting groups can
ecting Goups in Organic

Synthesis, 3rd editiongiJohn WIHy & s, Inc., 1999.

"Therapeutical ly effecﬁl
whi ch, when adm ni stered ﬁo a

nt ans t hat anount
«for treating a

a

di sease, is sufficient to effect uch treatnent for
t he di sease. "Treatnent" or " ggatlng means any

adm ni stration of a conpound o

the present invention

wheren® 1j B¢ RAdaSR frt s mren‘rmﬁctrﬂ Aegetitied, aid deirerrésponding N-oxides, and their
o dé L%qi?tecagdq de%\n/é QIH Vt\gwgual M@r? gndoﬁnggl;r% g)? g&gfi{l‘e{% gle}éaﬁ and the

occC

prodrag

€S
oes not yet experience or

phanj%éﬂﬁhl@i%cc@tab&ymmwﬂmlthy gdiydtah:e) dfissdawepoyidy of Formula (I2) and
nhibiting.the d |se a
their )?ﬁélﬁ g}g.i rodrru,%?i 4] pl K )Illi prote{l%da&n()?heﬁt ﬂﬁﬁvnﬁﬁl isomers and mixtures of

mmnﬁymmﬁamatology of the dlseased (|. - arrestlng
further devel opnent of the pathol ogy and/or
synptomat ol ogy), or (3) aneliorating the disease in an

ang
pat

B

ouh 8 FbSm@X @S ih #heh RY 108 13di@P ladd/ R Mis hliero(Cs.17)cycloalkyl are
ogy or

examples. Compounds of Formula (Ia) in which Rlis 0 N—C (0) - are particular examples.

Compounds of Formula (Ia) in which R3isH, (Cg.12)aryl(C1_g)alkyl or (C1_g)alkyl are examples.

Compounds of Formula (Ia) in which R3isH, @—CH;CHZ— or CH;CH;~CH;~ are

particular exaroples.



10

15

synpt omat ol ogy of the diseased (i.e., reversing the

pat hol ogy and/ or synpt omatol ogy). Nonencl ature: The
w@orsownds of present invention and the internedi/asme4/035282

and starting materials used iLbp their preparation are

named in accordance with I UPAC rul es of nomenclature

in which the characteristic groups have decreasing

congsﬁag' of Morff3fa éf?ab LAGRAR ﬁ&}gn ﬁ@{e Qélgglg{e oup as

acl esters, rnatively,

t he conpounds are naned by AutoNom 4.0 (Beilstein

I nformati on st ens, [[For exanple, a conpound
Comppuredy Pfﬁﬂrgml(ﬂ% méhl%a wwgpméa%l ERCBUPRIFS: i s

nethylene is nmethyl, R2 |s H ano Ais , in WhICh R3

is eth R4 is H and : \er e R6 is 3- R4
Compoundg 9%&5 la)(Ta) inghash r&zr@fen§ par s age Regigpleterdmples.

having the follow ng structure: named

nmor phol i ne- 4- car boxylic acid
{(S)-I-[(S)-I-(S-cyclopropyl-l,2,4-oxadiazole-5-carbon
y| N . . . .|
pr opy T Carb&moy P CEPEE Pl o T ar T RR SR liRyare () in which: R
i s under st ood , for a particular conmpound referred

is RIBE®)- Yesp@idllyd St r ugt-ugad) Lor Bl ap a%@(ﬁ ARy 11
narr‘g)X ? thg SN_rugtural fo?nula aﬁdgﬂ % no Qﬁc?%?%ﬁgm v
nane are |nconS|stent with each other, the structura

nula takes the precedence over the nonmenclature

= R —

particularity in the clainms annexed to and forn1ng a
part of this disclosure or a better understandi ng of

the_inyvention, its_ope g advant ages, and specific

is (Céﬁpgﬁgclﬂ)?lgﬁﬁﬁae%ﬁuyi , EBfefence should b e nade
to the followi ng descrMptron in which there are
illustrated and descri bed preferred enbodi nents of the
i nventi on. DETAI LED DESCRI PTI ONOF TEI E PREFERRED
EVBRQRAMENT S0l sﬂoﬁsgﬁagmse :erkiBh Bl amﬂi&&nd@&%ﬁmg (8 in which: R1
foll'om ng are particular groupings: may
particularly reprgsent methylene. A may particularly

is RIBepnre sepicianhes ei n: NR%’ct@) Hy; R3 s rFf(c DAAKY | alkyl (especiall
optional Iy substiyuted by -X OR9 [|§imh|c ¥§% ?g a
bond and RO is R4 is H or

@—CH;CHZ— ) or (C1_g)alkyl (especially CH3-CHyp-); R%*is Hor methyl and RIis
(Cg-12)2ry1(C1.g)alkyl (especially Q—CH; )-

A further particular group of compounds of the invention are cbmpounds of Formula (Ic):
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and X2 is CHO, CNor CCOR 6 [in which R6 is
optionally substituted by (C ojalkyl, (Cg. orhetero(C
wo 2@panoitl . A may al so particularly represent MEUS2004/035282
is propylene and R1is RI11 ~g(OOR 1 3 or -S(O Rl 3
inwhich R1 3 is alkyl or (Co_ )aryl. R1 may
particularly represent R C(O- in which R13 is
het er o( C5_ )cycl oallcyl. R 1aspy also particularly
repr esent O- inwiich R13is R1 may also
wheppan R R3| BE, |135 anémﬁ@seeasthex(e@befere)damwd pred theil s@responding N-oxides, and
theup arcr)&rll CSU|n rtﬁx%/_r [ SRLED c?el?}vati@y r%%ﬁ&da?#!n{ﬂirg ?nd' S&%&%ESOMMS thereof; and
y t i al? repre _o0,)alkyl. may al so
the Hﬂmrmacctuicdm zy:ca‘pmblee%sbﬂ’ﬂnd I@dwﬂcttwglgdryd@éqsmfauchacmpmd@ of Bermula (Ic)
ound f i FQn. are c .
on e Wi PR B, Vi PRORIEL B0k e SRR Wl and i
of ishmemithekef.or e descri bed, and their correspondi ng
i V-oxi des, and their prodrugs, and their protected
derivatives, individual isoners and m xtures of

Coﬁp%@ﬂ@ B?F&rﬁﬁ[a?ﬂzf) in wRich Rha HiB@(@a@ﬂR]hélhétMo@%CﬁQ&yaﬁhlﬁyl are

salts and solvates (e.g. hydrates) of such ¢onpounds

of Forrmula (la) and their JV- ox;}?ergnd their

rHﬁl%dtUﬁlﬁoun@@& Folghih By Atached idef i vat N%&O Ddﬁé’ﬁaﬁﬂﬁiar examples.

I'sonmers” and m xtures of isoners Hher npounds of

Forrmula (la) in which is and are exarrpl es. Conpounds

of Formula (la) in whichis - (O) - are particular

exanpl es. Compounds of Formula (la) in whichis H_o
Congpoends xhhphuk. (Ic(zunwhldnﬁé isd€1 Joentkyli pritopally) substituiged 5hXRORP §in which

H - HHaor CH CH H2 are particul ar

X6 igx 2oy aed %ﬁﬁfqu@@llsylbﬁrc Pemplis aCqrnpepndsrof FpinaheRdc)iis which R3 is

met hyl are exa

. CH37CHI~ . CH7 CH;~ nBH— or CH;-O—CHZ~ are particular examples.

Compounds of Formmula (Ic) in which R4isHor methyl are examples. Compounds of Formula (Ic) in

which R4 is H are examples.

Compounds of Fornmula (Ic) in which RI is (C1.9)alkyl or (Cg.192)aryl(Cyq_g)alkyl are examples.

Compounds of Formula (Ic) in which R represents CH3CHpCHp or CH3 CHy or CH3 or

@—CHE— are particular examples. Compounds of Formula (Ic) in which R represents
QCH; are particular examples.

Compounds of Formula (Ic) in which RO is hetero(Cs.13)aryl, optionally substituted by (C1_g)alkyl,
(C3.19)cycloalkyl, (Cg.12)aryl or hetero(Cs.13)aryl, are examples. Exemplary optionally substituted
hetero(Cs_13)aryl groups include optionally substituted benzoxazolyl, oxadiazolyl, isoxazolyl, or
oxazolyl. Compounds of Formula (Ic) in which RO is benzoxazol-2-yl, 5-tert-butyl-[1,2,4]oxadiazol-3-

yl, 3-cyclopropyl-1,2,4-oxadiazol-5-yl, 5-cyclopropyl-1,2,4-oxadiazol-2-yl, 5-cyclopropyl-1,3,4-
oxadiazol-2-y1 , 5-ethyl-1,3,4-oxadiazol-2-yl, 5-(4-fluoro-phenyl)-1,2,4-o0xadiazol-3-yl, 5-isopropyl-
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Compounds of Fornula (la) in which is are exanpl es.
Conpounds of Fornmula (la) in which represents are
w@arosiosnakar exanpl es. A particul ar group of coPQDURZIS4/035282
of the invention are conpoungs of formula (la) in
which: is RC(O- (especially (O - ); R3is H,
(especially CHCHr- ) or (G ™alkyl (especially CH CH
isoxa#dl-331, )Sr(S%tliyﬁsbk@bl- l)h’ﬂZOBMl BE5-petyetiald-yh)-oxddel-3-yl, fxazol-2-

515 B BT BOT ) i R Eh SR T QR O35, 5

trifludr &Ry Pheny1)( 1), 4-0x9diazBB2- ylsanﬂﬁhe(liks pecixainples. ﬂﬂn@bhnds pof Bornula (Ic)
(especially CH3-CH2-); R4 is Hor nethyl and R5 is 12)

in which &8 écheardxgzol-21)3-cyploprapylhe?-4-9Badiazeln) ¥y Otrelchrylp fare particular

examclonpounds of the invention are conpounds of Fornul a
Q : FT R R3 R4(lc) wherein RL, R3, and are as
here|nbefore descri bed, and their correspondlng

N- d d thei d d d.. .
A v P Y SOHRR Y TG P thiey St e Pl T Rovmien: R is

i soners thegpe#\ﬁgnd t he pharnmaceutically acceptable
RSl R Bl Y PRl comanats xbors

Ic)
prodrugs an eir protected derivatives, individua

soners and m xtures of |so s t eaof
CcoperigiaGhey) P ATRRCs d s Oty BEFRESE €1 ot or
of Formula (lc) in whichis - (O - are partlcular
exanpl es. Conpounds ormula (lIc) in which is (C
(Cg-128rald 1 Gpallcn fisp enirelyl rCH-ed Ryis Hietano(@hi gPrrylsoptionally
% and is (C _g) ] are exanpl es. Conpounds of

Fornula (lc) inwhichis CHH, CHHHor are
substipeted iy Gl adallekdBpl1gksycloalkyl, hetero(Cs.12) cycloalkyl, (Cg-17)aryl or

hetero(Cs.13)aryl (especially benzoxazol-2-yl, 3-cyclopropyl-1,2,4-oxadiazol-5-yl, oxazol-2-yl and 5-
methyl—isoxazol-B-yl)-oxazole-2;yl).

A further particular group of compounds of the invention are compounds of Formula (1d):

Ea

X\N

\ (d)

wherein R1, RS, R11 and X3 are as hereinbefore described, and their corresponding N-oxides, and
their prodrugs, and their protected derivatives, individual isomers and mixtures of isomers ther;of; and
the pharmaceutically acceptable salts and solvates (e.g. hydrates) (;f such compounds of Formula (Id)
and their N-oxides and their prodrugs, and their protected derivatives, individual isomers and mixtures

of isomers thereof.
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Compounds of Fornula (lIc) in which is Hor nethyl are

exanpl es. Conpounds of Fornmula (lIc) in which is H are
wez@sphasg2 Conmpounds of Formul a (I c) in which PGT/US2004/035282
- (G _o.)al kyl or are exanpl es. ,Conpounds of Fornula

(Ic) in which represents or éﬁe or CH3 or - Hare

particular exanpl es. Cbnpounds of Formula (lc) in

conh o B B s P BRI S PR st o

substituted by (G _o.)al kyl, 12) etero(C5 _i3)aryl,
are exanpl e nal ted rou
cxarpFigh QBB SRATTIR SHL T ad: W 2ot 1 AR cxampls

oxadi azol yl, isoxazolyl, or oxazo Cbnpounds of

For mul a (Ic) i n which is benzoxazol - 2-yl ,

5-tert-butyl-[1, 2, 4] oxadi azol - 3- yl,

n%o&ﬁ’d@ lof’ﬁJrHB])é'(l‘dF 1112W1ﬂc19K3Q| @g q#)'aéfl()dl 1g)alkyl are examples Compounds of
cycl opr opyl 2, oxadlazo , oxadi azol -2-yl |

5-ethyl-1, 3, 4- oxadlazo

X ? e partidular examples.
Forrguls g(jpl%lg‘%i/ I SOE&&JS t53 Si{gﬂ%' p§1’c1¥1l11 pl

5- (5- et hyl -i soxazol - 3-yT) - oxazol - 2-yl,
5- (5-net hyl -t hi en-2-yl)-oxazol -2-yl, oxazol-2- yl,
3-phenyl -1, 2, 4- oxadi azol - 5-yl ,

Confpopine 0§ Ferby B, (1) oxwiditak b is 3C@PR13 or -S(0)R13, in which R13 is alkyl or
5-t hi ophen- 2-yl - oxazol - 2-yl, 5-(4-

(Celplatyll moregamytlh Gompiidsf Fyni]a(@)-ioxhidh B brepgeseits £Q)AEHs)3 or
I'i ke, are exanples. Conpounds of Fornmula (Ic) in which

i s benzpxaxol - 2-yl,
s 8oty < Ia:rd:pa?ﬁeﬁlamemi:h}ﬂssol -5-yl, ocazol-2-yl, are
parti clar/exanpl es. A particular group of conpounds

of the invention are conpounds of fornula (Ic) in
which: is RC(O- (especially NC( ) - ); R3is

optional ly substltuted b ecially CH~ H ,
Congaqundsygf Fprgpla)(1d) gywiigh ! é%fm"%en? §fe("'?(ff’m &t kyl or
(especially CH); R6 is optionally substituted by (
.0Qal kyl, cycloal kyl, or (especially benzoxazol -2-yl,
A pﬂﬂoyarlgump(opgdmﬂoums 4 e anticntiol ardeopipounsit af formgla () igrvehich: R1 is
met hyl -i soxazol - 3-yl ) - oxazol e-2-yl). A further

partlcular gr/oup Nof conpounds_ of the invention ar
RI3€60p dasprtinlls fO_For r_aC((rPng:); {13/\)5 (Cg-12)aryl(Cy.-glalkyl (GSPGCIally

QCH; y: R11 is -C(OYOR13 [especially-C(O)OC(CHz3)3] or -S(O)R 13 (especially

-S(0) 2—@ } and x1is propylene are examples.

Particular compounds of the present invention include:

morpholine-4-carboxylic acid {(S)-1-[(S)-1-(3-cyclopropyl-1,2,4-oxadiazole-5-carbonyl)-
propylcarbamoyl}-3,3-difluoro-hexyl }-amide;

morpholine-4-carboxylic acid {(S)-1-[(S)-1-(5-cyclopropyl-1,3,4-oxadiazole-2-carbonyl)-
propylcarbamoyl]-3,3-difluoro-hexyl}-amide;
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wherein and are as herei nbefore described, and their

correspondi ng N-oxides, and their prodrugs, and their
wQ@e@smetiigzrl derivatives, individual isoners andP@i/KE200€635282

of isoners thereof; and the ggﬁrnaceutically

acceptable salts and sol vates“(e.g. hydrates) of such

conpounds of Fornula (1d) and their JV-oxi des and

mor%gﬂr’]lvg;h 4SRN Reig §93 Bgﬂmorm @&s«;qt G4 VRIS S phenyD-1,3 4-

|sone xt ures i soners
oxadimbwarl@mnlﬂr@mmarbﬁm%} hexyh- a(fll@?} inwiichi s RCO)-

mor%ﬂn54 %acfso gfm ES& ﬁ{.’?‘? (1 (RZVS-}&Z(E QX{@I V\]%@{J%Ml 2 @E)Fagﬁﬂgﬁ l)c§1%onyl)

promb;altbamomhb 3@iftops- ‘éshenﬂobﬁﬁl‘lhﬁﬁlsieof Formul a (| d) in
rém)hlﬁ -4~ c§rb§)[ ic gé&“ﬂ) -c %@?%QQ% 4?&xa&9idi@-—‘%—@arg&9fi) p‘rcﬁ)ylcarbamoyl]~

repréesents icular exa
33@ﬂnquoﬁﬂd®h§dﬁleﬁd}md&(ld) in which Ris -C(O)O? 13 or

- S(. R o [ '
morgink thaodic i (TATEOT e bRo B T 4 Bl BLA BAREIND -
propyCprbameylpa B diftnetebutd¥-amplees. Conpounds of Fornula (1d)

morgl{]oh\ﬂ\@ -4 %?rbg&a&m haa géssug%l ? or6H § Gfgﬁ ?@‘ﬂ}hgére 1’% @@a&gﬁﬁg-%garbonyl)-

oun e I nv conpounds
propfyl]:ﬂﬁﬂinﬁyl[bldyl}-lanndmtﬂ ch: R1i s RC(O- (especially O N

morﬁh%jmf 4) )c%fggylzyg’lf fxc1d @%%%Hr?—1]'[(gg'—;l-(255}21331—&2%1-(%&&5%6@—g?bonyl)—
prop@k‘sﬂl’embﬂ] -butyl3- aﬁuc(eo) )) annddX 1 iis propylene are

Par t f
oo B o P SERPARE LIRS Dbyt sttty
3,3- {hﬂa)roM—}fh@S)l—bhty(}Barmsl@I opropyl -1,2,4- oxadl azol e-5-carbon

morﬁ%%%ﬁg I%XX gral?l@ d}ﬂuord— -[1- -1£(lplll(§i3ry9lsb)§é¥1|e 3}cafb%H§'1§je

car
prop[y(csl)baine:{d] Be)x—yl} a(nﬁdez;ycl opr opyl -
oI e- I : R -
morB]Poalﬁ - é;grr 1c a 1 %@9% -ﬁfﬁl a(go } é1—r[|5e—)((5>;1nft]1}élﬁl1s(g(zei%ol-}yl)—oxazole 2-carbonyl]
propmaﬂiambylmaex-‘y-l)emlbﬁ)xyl ic acid

moréls]@l)n? Icar:?oxyjflc aci d?(g) 3{3(c§ huclmoll 5i(§)41 (to{{Azo e%&a%§l5 b%%c:ﬂﬂmoyl] 4~
phemptadiypzabids; 2- car bonyl ] - pr opyl car banoyl } - hexyl ) - am de;

h. ol i ne-4-
mor R el o R Pt e L srsn s apgk >
carbﬁh&l)—pxppylmtbmytjamtyy] jmide;3- | oro-4-p e yl-b tyl }-a

X

mor{ngo%[ni E{?cgf%gv&c 88:3 éés)) lcla]{(gol %)C]ﬁlf)éﬂ%éi :jlaczaolrony]% butglc%rbam?)sl] -3,3-difluoro-4-
phetiylopiyl Jeanibanoyl | -
morpholine-4-carboxylic acid [1-(2-benzooxazol-2-yl-1-methoxymethyl-2-oxo-ethylcarbamoyl)-3,3-

difluoro-4-phenyl-butyl]-amide;

morpholine-4-carboxylic acid {(S)-1-[(S)-1-(benzoxazole-2-carbonyl)- 1-methyl-butylcarbamoyl]-3,3-
difluoro-4-phenyl-butyl }-amide;

morpholine-4-carboxylic acid [(S)-1-((S)-1-cyano-3-phenyl-propylcarbamoyl)-3,3-difluoro-4-phenyl-
butyl]-amide;

morpholine-4-carboxylic acid [(S)-1-(cyanomethyl-carbamoyl)-3,3-difluoro-4-phenyl-butyl]-amide;
morpholine-4-carboxylic acid [(S)-3,3-difluoro-1-((S)-1-formyl-1-methyl-butylcarbamoyl)-4-phenyl-
butyl]-amide;

morpholine-4-carboxylic acid {(S)-1-[1-(5-ethyl-[1,3 ,4loxadiazole-2-carbonyl)-propylcarbamoyl]-3,3-
difluoro-4-phenyl-butyl } -amide;

morpholine-4-carboxylic acid {(S)-1-[1-(5-tert-butyl-[1,2,4]oxadiazole-3-carbonyl)-propylcarbamoyl}-
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3, 3-di fl uoro-5-net hyl -hexyl }-ar ide
nmor phol me- 4- car boxylic acid
w¢ ¢@poho1pL S) - | - (3- cycl opropyl - | PCT/US2004/035282

, 2, 4- oxadi azol e- 5- carbonyl ) »g.

propyl car banoyl ] -3, 3-di fl uoro-butyl}-atnide

nor pl i ol me- 4- car boxylic acid
3,3-difli52b- 43ph3nﬁ1bﬁiym0£rﬁ1db [ (S) -1-(3-pl

eiiy oxadi azo| car 3 lel $)-1-(5-phenyl-[1.2 4Joxadiazol-3-y1)-
morplmhaW%erWélﬁaW]{isaée?«ﬁ? iftdogicAephenyl-L((S)-1-(5-pheny}-[1.2,AJoxadiazol-3-y
Wmmﬂgﬁﬁhbﬁ}b@§n4mﬁ&rboxyl|c acid {(S) 3, 3- deIuoroI

arbo

[(S)- lp&wymetgylbcgmgmoyb-géfcﬁﬂl} %%pg ﬁlbt?%]car%amc acM lbzznzyl ester;

(S)-4 Qldifﬁl%ro‘]fi ﬁﬁén?PZ-Ytleﬂréﬂly&@ﬁran -4-ylamino)-pentanoic acid cyanomethyl-amide;
:%@ cl oprop GAO aqiazole 2- canonyl) pro
(S)- 4ﬁ§f1|1 f‘b%riﬁe tylamgio PJ%"'FYllPS?t o3 515 FPTACIREEVIF: ani de;

morpﬁfﬁ’ﬁlpltl chLbHEyhc‘lmdQ@)hf{Wl1L15?anz':hﬁbsﬂlf61%'l-3 -ox@iatdpae# glcartameyl)-B,3-
I sox- azol e ca-r3b-onyl) -

0
mﬂwﬁ@éﬁ@@ﬁhﬁ 3&6?%? |'i exyl }-ai ni de;

(S)- 4-F(FEQDJ 4- &lhh&@ 24aepRenY UL GrbasyParios) 5-Bhengt shinta@ydaming}-3-0xo-
yl -isoxazol - 3-yl) - oxazol e- 2- car bonyl | -
azepapmﬁwbemlsaﬁéwﬂ-‘}mmm 3) - anmide;

Pl Qb 4R AXY )L C{(Beihsll-1,3,4-0xadiazol-2-yl)-hydroxy-methyl]-
mmp??ﬁ5 gﬁw ﬁo$§§|- (})}I-(gaazole 2- car bonyl) - pr opyl
promd%rhymﬁrﬂyﬁ}i diflugsp-heryl-apidey | } - ani de;

PR Qb RBicheRaHoxml G eya 1-1,3,4-oxadiazole-2-carbonyl)-
mmP??n gﬁw ao?gg -%ﬁlezyﬁgﬁ?t(S)-l-(S thiop]ien-2-y
WDEﬂ%%&E@ﬂé3@‘hﬂ%F%@WWUT“%ﬁ%pyIcarbannyl] butyl }-am de;
morpﬂ?% Bh. c%b'ofﬂﬁm%cﬁﬁ(@ol?q}’ll-(ﬁ a6prEpyi-{l 3)4-oxafifadaie-3-carbonyl)-

enzoxazol e- 2- car bony]| ; butyl car bamoyl ] -3, 3-difluoro -
propyleprbapiegling|3- Htiesrp-hpxyR3iEe:  or pb. ol i ne- 4- car boxyl i c
morp 111 -4-carboxylic acid ((S)-3,3-difluoro-1-{(8)-1-[5-(4- -fluoro-phenyl)-1,2,4-oxadiazole-3-

2- benzooxazol-2-y|-|-netJ|oxyneth yl - 2- oxo- ethylca
carbqnﬂémwpvl):ar’e.araoylhwtvl> Fgkeo- 4- plien. yl - butyl ] - ami de;
- Al o/ biktkor8q L {d-[5-(4-fluoro-phenyl)-1,2,4-oxadiazole-3-
”mqﬁggeq to m cgqgﬁzoxézare gqgaﬁbog$?fi??kethyl butyl c
carbml&amylparbgmafl} -Bity)4Bd6s 4- phenyl - but yl } - ani de;

' morp%fqg 14 c%ﬂo@?lm%cﬁﬂ@%@(yhlﬂﬁor@m@i {-B-c4-Ad ok Sphenyls-y @ooxddiptole-3-

enyl - propyl carb | uoro-4-ph.eiiylbutyl]-
carbapfi]-geopylcarbamoyl}-buty. armde

morpholine-4-carboxylic acid {(8)-1-{(S)-1- (benzoxazole-2-carbonyl)-propylcarbamoyl]-3,3-difluoro-
butyl}-amide;

morpholine-4-carboxylic acid [(S)-1-(cyanomethyl-carbamoyl)-3,3-difluoro-hexyl]-amide;
morpholine-4-carboxylic acid ((S)-3,3-difluoro-1-{ (R)-1-[5-(5-methyl-thiophen-2-yl)-oxazole-2-
carbonyl]-propylcarbamoyl}-hexyl)-amide;

morpholine-4-carboxylic acid ((S)-3,3-difluoro-1-{ (S)-1-[5-(5-methyl-thiophen-2-yl)-oxazole-2-
carbonyl]-propylcarbamoyl}-hexyl)-amide;

and their corresponding N-oxides, and their prodrugs, and their protected derivatives, individual
isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and solvates (e.g.
hydrates) of such compounds of Formula (fa) and their N-oxides and their prodrugs, and their

protected derivatives, individual isomers and mixtures of isomers thereof.

Pharmacology and Utility:

The compounds of the invention are inhibitors of cathepsin S and, as such, are useful for
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nmor phol i ne- 4- car boxylic acid
[(S)-1-(cyanonet hyl -car banoyl ) -3, 3-difluoro-4-p]ie
W@ R0oslowttyt | - ami de; norp]ioline-4-carboxylic acPdI/us2004/035282
[(S)-3,3-difhioro- -((S)
-fornyl - 1- met hyl - butylcarbanEQI) 4-pl eiiylbutyl]-
am de; norpholine-4-carboxylic acid
treat{rlg S)sedsed 1&1%@11@:5@}9!#11{ $ activily onBuRE Q) Be gaﬂﬁﬁtﬁ R/o? syB{p%%tolo gy of
IcarbanDyI di fluoro-4-plienyl-biitylf-amd
the qﬁ?f‘sﬁb o eﬁ@mpﬂe d%‘? pr@ of the ¢pvention may be useful'in treatmg autoimmune
disoddésS) m&ludlﬁ% b8t of ihit&ithYihivdnlle nsé e mkﬁe s”u&@zsbﬁé}%ﬂh)gus vulgaris,
propyl carbanoyl ] -, 3-difluoro-4 ghen
Gra\f% |d1fsplaé1: gwést]grenéaagrggﬁ fyqteé’mglﬁpas erythemotasus, 1rr1table bowel dlsease thenmatoid
arthrit{s2hd BasRirftd'd ?fo@:hég Qﬂlérﬁa }ﬂsorliérg {ngl)ldin (R IBPEIBMJ:CT tLl asam'é] and
oxadj azol - 3-yl rropyl car banopyl % }-am de;
allogepezy imroyng GesadTes: elpring dyub Betbipityd B, fggm qmnaﬂarass ar-tispueigrafs.
en ﬁaﬁh@ﬁ&iﬂ Yishits6 @hhRaAi8 1@&&&6@%&?&%}1@ SdcBsive ERAtolsig sHih as chronic

or o-

obstigpfije PEI?“(OP@B’ [9iP359 & B~ PYRhETemay byaehiplitts) cxpessiva ey dastolfysis in asthma
and E}Mﬁ:ﬂ&@"’ﬁn@ﬁﬁoxﬁﬁ@s d8d crd@by o qisgésnycﬁ ag}glh@ﬁ%we And atheroma.

I i no-5-phenyl - rentanoi ¢ acid cyanonet hyl -am d
Cathapsinahis fiplicated ipfitsd )ﬁg;ma@on@@ﬁ,d'here ore, mhlbltOI'S of cathepsin S may be of use in

treatinén®bf dystefod anhy1di@fikenesul fonyl - 3-0 ¢

0- azepan- 4-ylcar banDyl ) - 3, 3-

di fheEising .pmpﬁllphlb{gqry |a5tt1v&;ep Pf tg@eompounds of the invention can be
dete&r@ed‘?oy {T(e@odf"ktﬂ)wq't(g tHeQY & oaﬁl[a('}} 481 ﬁ]ﬂﬁeoirf RGitdo1C 91“?[% ésyélyl for

an1||o% | i enyl - pent anoyl @ 1 0} - 3- oxoazepane-
measyripsprp g@ypgtgfﬁg @pcathp @ﬂ)@mw@qreoé &Y tept compounds are known. Typically, the
assaﬂéﬂ@ﬁl@é ﬁr%asé-lﬁﬁﬁaﬂi%}dlfns%?'a geﬂuﬁg‘))aéed subk te. | pathifs?t Gsays for

- , 3,4-oxadi azol roxy-

meaSBf”éﬁOVPtéﬁP E@Fh.i)t?ﬁ} a-CQWSY He ﬁelt ﬁR?ifIhGn E@@Hk)s 3ér K8 333 34, infia.
rmf[@ét%lrﬂ G@ndé’ oPﬁE lﬂﬁéﬁ’t Jn(%re?ﬁéoqnl{l&@ (Jg catElé sin K and B and, as such, are
}5 cyclopropy 4- oxadi azo arbon F%
usefih o5 frpating Idéaq%%ﬂlﬂ]“ﬂl@h%@?;ﬁﬂ% piesl B actiyity cm@ees to the pathology and/or
sym p@aﬁd@@o& df ﬁhe%is%a&a 'FQP&S;X FIQ tﬁ&é pound of the inve t1011 be useful in
).- 1 =[1-(5-cycl opropy oxadi azol e- 3-car bon Fs
tfeaﬂsg ewloeta@ }te@oszs@ jof meqr eudhas oy canvend nkemia (B- o Tocell,

: |
s AR A A K S, bomelcopprgvpel ped ey rin eamor

breast A@WH@P%IQ@ICQDCBI Peataiseaydet orpkiogyicear banoyl } - bi
tyI) am de; norpb. ol i ne-4-carboxylic acid
((S)-3,3-difluoro- -{ -[5-(4-fluoro-plienyl)-
, 2, 4- oxadi azol e- 3-

AdmRS DML PREARYLEST BBERKIdonluUt Y! ) - ami de;

In general, compounds of the present invention will be administered in therapeutically
effective amounts via any of the usual and acceptable modes known in the art, either singly or in
combination with one or more therapeutic agents. A therapeutically effective amount may vary widely
depending on the severity of the disease, the age and relative health of the subject, the potency of the
compound used and other factors. For example, therapentically effective amounts of a compound of -
the invention may range from about 1 micrograms per kilogram body weight (ug/kg) per day to about
60 milligram per kilogram body weight (mg/kg) per day, typically from about 1 pg/kg/day to about 20
mg/kg/day. Therefore, a therapeutically effective amount for a 80 kg human patient may range from
about 80 Ug /day to about 4.8 g/day, typically from about 80 pig /day to about 1.6 g/day. In general,

one of ordinary skill in the art, acting in reliance upon personal knowledge and the disclosure of this
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nor phol i ne-4-carboxylic acid ((S)-3,3-difluoro-|
-{(R)- -[5-(4-fluoro-pltenyl)-I ,2,4-oxadi azol e- 3-
wa@ arobomak3 - propyl car banDyl } - but yl ) - ami de; PCT/US2004/035282
mor plioliB. e-4-carboxylic acid
{(S)-1-[(S5)-1-(benzoxazol e- 25€ar bonyl ) - pr opyl car banoyl|
]-3,3-difluorobutyl}- am de; norphol ne-4-carboxylic
Appﬁ&alngn will be able to ascertain a therapeutically effective amount of a compound of the
[(S)-1-(cyanonet hyl - car banoyl ) - 3, 3-di f| uoro- hexyl ] - am
invegféon fpiFqatig 4 HEPUliCaboxyl i ¢ acid ((S)-3, 3-difluoro-|
- { R} cormforndsf PRt cah 8P Ddxﬁﬂrst%re)ﬂ'a} plﬂ%ﬁz&{l@oa?composnmns by one
car bonyl ] - propyl car hanoyl } - | )-am de;
of thﬁéql}gpquﬂ rﬁlgesAo glsb%e)@q: fecs: d{qnﬁflerma intranasal or by suppository) or parenteral

(e.g.{ TPAmBedadinfrhvad Qs kutchtRheolis) @'oﬁ-lg oI ¥ chifd tﬁ’@ﬁﬁﬁ oizt'aifllets pills,
- 0xazol e-2- carbonyl] -propyl carbanoyl }-1iexyl)-amd
capsgliat] serpEqlids POPAES SBTHPG Clpare SxraBEonsainlitiops FEsPHIsioEs, g@rs aerosols,
or alﬁf%& B prﬁfe@%ﬁﬁ&sﬁﬂ)nqgﬁ hr‘é@&lhfﬁ%%d of, ﬂggeﬁérgluﬁll:orhﬁgﬂfsﬁhe invention in
nd m'xtures of isoners thereof
comlpn&&wm@@f legsh PlF%Pha’é@éﬁPcﬁé{‘ﬂYeaC%e@P{bb? eafipicBolAPeapERble(aacigients are
- ¥
non-PO% ! Al §&hinREratRMCihd A0 KBOIARE Se1 P e %gﬂlleﬁpédu@))e&ﬁgoi{ Ehdiive
I V-oxi des and their prodrugs, and their protecte
ingradéant. \SEEh Greipicrt FAY b9 FYAPLY. avids sgmesﬂlerl of Sotthey qase effan aerosol
comﬂ)o%@ﬂﬁ rg%séoﬂs%x%@fcnt tﬁﬂ% g@i@ﬁhﬁ g%ﬂﬁﬁgto%é bt diMi in B,
rrpouns of he i nvention are I nhibitors of cathepsm
s &plefl phagmagertigal expipients gfchide ptagch reebulpseofaldi geqes® dactone, sucrose,
gelat‘M‘ hﬁft’ rﬁ:@t fh)%P %hzﬁk SiRe Eélvl'nﬁ cﬁﬁ’fﬁtstreélgéét £§1uhﬁtetapi?e glylc:erol monostearate,

pat hol og / or synptoma of the disease
Sodﬂlé& atﬁmd@; eﬁéh@bﬁﬂ% apdide ke tlh@llﬂ ARdessmisohd prgipidats mayefeisklected from
wateh, b A0, ?ﬁpgﬁ%wgo% She> B s elgaﬁdlyﬁ%asq,of Bltto1 QY animal,
Vege@éle@r @@r@tlc Pregy (7 o psanl pig apybsan a}; avesal o sgm@ﬂ and the like).
r

XS Al N L6 NS AL AETRIF A, s s
and glgeolsi not o' s thyroiditis, allergic disorders incl ud| ng

bu t : l.Logsnel

i eg‘h%%éoedéﬂ SF: anc%ﬁlgg O%EW%%‘?HF F%l cL prp 1 I n%a?%dely depending
UPontth%mmfaW@la@pn tsizg Qﬁemgtr dofsags, kl@h@fmagsncnts &4 qheu fastprs known to those

I [
or s UG Gy l 85s, EL DR SRR somp oo
invergion Bageeas agzven diFpiy g@h@gmprm SO RIO it 0 SO %BXEIEIABED. 3% to 19w
ot ksl L5050 Sl UG B s
commppmw@d@mtmmra@mle u@h derapsiorm @rlcsntmnplsnmamut drn a single unit
f.

dosa%é 118{1 e%% {ﬂ%ﬁlgp&' e‘ﬂrf%lép sy&@@l}rlg ﬁ@{prg%fgj:a% !chl\ntre?H Re! {esentauve
pharmptma}dﬁggn@auons containing a compound of the invention are descnbed in Example 35.

Chemistry:
Processes for Making Compounds of the invention:

Compounds of the invention may be prepared by the application or adaptation of known
methods, by which is meant methods used heretofore or described in the literature, for example those
described by R.C. Larock in Comprehensive Organic Transformations, VCH publishers, 1989.

In the reactions described hereinafter it may be necessary to protect reactive functional groups,
for example hydroxy, amino, imino, thio or carboxy groups, where these are desired in the final
product, to avoid their unwanted participation in the reactions. Conventional protecting groups may be

used in accordance with standard practice, for examples see T.W. Greene and P. G. M. Wats in
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The cysteine protease inhibitory activities of the

conpounds of the invention can be determ ned by
woretloda4known to those of ordinary skill in tPer/as1004/035282

Suitable in vitro assays foQ measuring protease

-activity and the inhibition ghereof by test conpounds

are known. Typically, the assay neasures

"Prota@ﬁ‘&t@x%ﬁjt?s ih OdseRE B! Jooh Wik aﬁds@ﬁtme based
substra Details of assays

ro as
i Kieersts pf e 1VgRtop oo be 1 QP RO ﬁ‘gﬂl cactipy Scheme 1
Reactisa Sciadne 1 Nfra. The conpounds of the |nvent|on are al so
I nhi bitors of cathepsi ngK and B and, as such, are
useful for treating dis sin mhlch(ﬂathep5|n K and
B activity contrlbutes t he patholo and/ or
synpt omat ol ogy of the'di seases+ For anpi’e, the
conpounds of the,invegntion may be wsekul in treating
pai n, osteoarthfithg: @dporpsis or cancer such as
| ung cancer, |eukenia (IB- and -ceII acute), ovarian
cancer, sarconas, kapoé?'s sar koviep 1 bomel cancer,
| ynph node cancer, brain tunory breast cancer,
pancreas cancer, prostate cancer or skin cancer.
Adm ni stration and Phar naceut irfal Cbnp03|t|ons In
general, conpounds of the pres invention wll be
adm ni stered in therapeuticgldy eéffective amounts via
any of the usual and accept bIe nodesHknown in the
art, either singly or g{ i ng§ioniwmth one or nore
t herapeutic agents. A themape icay effective anount
may vary w dely depending on tche gewerity of the
di sease, the age and rel ative health of the subject,
the potency of the conpound us S qg ot her factors.
For exanple, therapeutically e &% ve amounts of a
compound of the invention may ¥Yange from about 1
m crograns per kil ogranbody wet’ght (ng/kg) per day to
about 60 m|ligram per kllogra dy wei ght (ng/kg) per
day, typically from about 1 day to about 20

ng/ kg/ day. Therefore, a the%apeutlcakty ef fective
amount for a 80 kg hungn pgﬂ§§f%Hnay range from about

. 80 ng /day to about 4 g from about 80
ng /day to about 1.6 g/daV geng , one of
ordinary skill in the art, actlng in rellance upon
per sonal know edge and the df€l osure of

in whidhicadpp! iRdakd gif, RO dnll RE@reak defiro0 irathe Stithminy ofithe Invention, Thus, in
eutlcall effectlve anount of a c ound

th f the .
stop , A e TR GPEP B AR PEROI AEEIITh 8V AR it mide.
The cgﬁdempﬁoﬁ P& c%b&@ﬁct@@ withl B @pﬁp@iﬁ@@mﬂ:&ng Elg%hﬂ(@ Cge uti cal

onpositions by one of the foll omnng routes:
benzcslymlemybxrtesmfrmhdm@hg@bvwn hejaffporgphipseh atedPY%QP

1-(3- &m%’%?fém‘m% X))pyl?rB e%c?{ﬁ)%ﬁfrﬁlde hydrochloride (EDCI), O-benzotriazol-1-yl-
N,N,N'N'-tetramethyluronium hexafluorophosphate (HBTU), 1,3-dicyclohexylcarbodiimide (DCC), or
the like) and optionally an appropriate catalyst (e.g., 1-hydroxybenzotriazole (HOBY), 1-hydroxy-
7-azabenzotriazole (HOAL), O-(7-azabenzotrizol-1-y1)-1,1,3,3, tetra-
methyluroniumhexafluorophosphate (HATU), or the like) and non-mucleophilic base (e.g.,
triethylamine, N-methylmorpholine, and the like, or any suitable combination thereof) at ar\nbient
temperature and requires 2 to 10 hours to complete. The B-hydroxy amide may then be oxidized, in

step 2, to give a compound of forrmula (Ic). The oxidation reaction may conveniently be carried out
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10

(e.g., intranmuscul ar, intravenous or subcutaneous).

Conpositions can take the formof tablets, pills,
wa@apsohiEs? senm solids, powders, sustained rel eBSEUS2004/035282

fornul ati ons, solutions, suspensions, elixirs,

aerosols, or any other apprd% iate conposition and are

conprised of, in general, a conpound of the invention
i Be SO BLAT by e 935, NP PR IRAN U LY comperr o
abmﬂOﬂC&B%mﬂxmﬁn&nqﬂﬂmﬂﬁstraIIOn and do not adversely

affect the therapeutic benefit of the active

i ngredi ent. Such excipient may be any solid, l|iquid,

S eMigHatitklPthe chiipdunés faisieinodntian cadregsehred byposedling gcording to

sequs ex0|p|ent that is generally available to one

]hm%P KM% n the art. Solid pharnmaceutical excipients

i nclude starch, cellulose, talc, glucose, |actose,

sucrose, gelatin, maltReddioe Schémeiz, chal k, silica .

gel, nagnesiun1stearate sodi um stearate, glycerolF E

nonost ear at sodlun1chlor|de dried skimmlKk, agh(i

the |ike. L' Fd and senpgol i d excipients naybex

sel ect ed f{ ter,y.ethanol, glyegnol, propyl}Ej\ﬁ)ﬁI
glycol an varlous b |nehwm4ﬁr+hase(ﬁe$@t

ani gl , et e or 4het|c origin (e.g anu Nk7<iL\
oiI ea oil, mneral oil, sesanme oil, and the R®

Ilke) referred liquid carriers, particularly for

i njectabl e solutions, include water, saline, aqueous| Step2
dextrose and glycols. The anount of a conpound of t
invention in the conposition nmay vary w dely depending

upon the type of ®drmulation, size of a unit dosage}

ki nd of exci pi ent hd other factors known to tho;/Lgf
skill in the art, Pphar maceuti cal sciences. In g

general , a conp9sition ofHa conpdEiB of the inve tion, OH
for treati ' di sease WFTT conmprise fiqQm6.019

to 10%w, pre . [ [ [

4t he excipient or excipients. R® R
Preferably the pharnmaceutical conpositionis
adm ni stered in a sikagle unit dosage form for
conti nuous treat t or in a single unit dosage form
ad libitumwhen rekief of synptons is specifically
required. Representative pharmaceutical fornulations
contai ning a conp of the invention are described
in Exanpl e 35. ghem stry: Processes for Mking
Conpounds of the inyentipn: Conpounds of the invention
may be prébar |4 cation or adaptation of
known R

R® R’

(Ie)

in which each Xl, Rl, R3, R4, R5, and RO are as defined in the Summary of the Invention and PG is a
suitable protecting group. Thus, instep 1, an acid may be condensed with an amino compound of

formula to give a B-hydroxy amide. Removal of the protecting group (Step 2) followed by

introduction of R1 group (Step 3) and oxidation (Step 4) to give a compound of formula (Ic).

Examples:
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nmet hods, by which is nmeant nethods used heretofore or

described in the literature, for exanple those
walemsnidierl by R C. Larock in Conprehensive O gBei/vsS2004/035282

Transformati ons, VCH publi sh? 1989. In the

reactions described hereinaffér it may be necessary to

protect reactive functional groups, for exanple

hy dThe ¥igsenaifivetBion iy ufler eielmpqxﬁ@cr bEEHoD R0 H}@?@llo%%&amples that
desired in _the final duct, to avoid

are 0
ﬂlusmﬁlﬁ%eaafﬁaﬂ A ePRTRgn o e ) Birerplsniand asresivteymaferonces

accopligy 16 elif@n@ésOUPS may be used in accordance with
standard practice, for exanples see T.W G eene and P.

GM Wits in"Protective Groups i Organic Chenistry”

Iy 11'!191@2[} ﬂ%b&ﬁé &3 (:T{égﬁj%p ra (N0 @QR%{-H%S no%art %\éf ?(ﬁ)q,] or Unity-400

can be prepare I Ng accor
or Ugitierysd00 oRdzaye-560mBbinesrdn theROcl@H nidghbt tesonanB SpEctRANMR) the

h d a
shenfef s (PP esfer a6 ey o b o gve e
fonosmgplgmﬁcmaacs lsingisthe = doutdeseiplai; inh= aR1PE;RC- GANROMND doublet of

doub?ets d(?c{ nh'ou%lett g%g;é fdg%‘t?%hydr oxy am de. The condensati on

reaction can Y with an appropriate coupling
The higl ptessues lipuid dhenzdgriphy GHPILC)yha0 Xy dul Isf¥ASDI0 LHRRAPTIA Silica,

4, 6nrn|;l? exaf %Jllil]%r %8‘%]5]8%5??} gépw#%b&ﬁh%qwe&gne as Mobile Phase.

Masdspehtra mlreomm dna A(gm )00 seridaen ¥XICROBEZASS- 1LCHITOW. MS.

The tlhjnéavv\“{l %;h)%%’; L& Ig% éﬁ#@ﬂ% 3 m?]r}:lqeg é%%%rﬁno g$ usu?ghMerck sﬂljcl?a-rplates

Abbreviations

CBZ- Benzyloxy carbonyl

DAST- (Diethylamino)sulfur trifluoride

DCM- Dichloromethane

DMF- Dimethyl formgmide

DMSO - Dimethyl sulfoxide

DTT - Dithiothreitol

EDCI - N-(3-Dimethylaminopropyl)-N¢-ethylcarbodiimide hydrochloride
EDTA - Ethylenediaminetetraacétic acid

EtOAc - Ethyl acetate

HOBT - 1-Hydroxybenzotriazole hydrate

MeOH - Methanol

MES - 2-Morpholinoethanesulfonic acid

PyBOP - (Benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate
THF - Tetrahydrofuran

REFERENCE 1

(5)-2-Benzyloxycarbonylamine-4-oxo-3-phenyl-pentanoic acid methyl ester:
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the |ike) and optionally an appropriate catal yst
(e.g., 1-hydroxybenzotriazole (HOBt), 1-hydroxy-
wO 2@3alamzot ri azol e (HOAL), PCT/US2004/035282
0- (7~azabenzotri zol -1-yl)-1 5§, 3, 3,
t et ranmet hyl ur oni umhexaf | uor ophosphate (HATU), or the
|i ke) and non-nucl eophilic base (e.g., triethylamn ne,
A-met hyl rnorphol i ne, and the liKke, ny suitable
@

conmbi nation thereof) at anbient te ature and
requires 2 to 10 hours to conplere he b- hydr oxy
am de may then be oxidized, i ‘ 2, to give a
conmpound of formula (lc). h ation reaction may

conveni ently be car @. !
|

Ot U ess-Martin
peri odi nane in an i solvéﬁt osuch as
di chl or onet hane, and™>at a tenperature fron1about OoC

C (] O l n O as
Toashg;%ﬁf bR 1} GOREE .56 Bimof sl £1 ABY inVEhl, of &9 TEHRRHNSw

|nve lon can be prepared by proceeding
addedagoltich 6¥Qithiom Reatile G52 IadieTd me) rﬁeamu of drySCHiE MEheZnikiuéHvas

stirre%t Fggngg%%%léﬁoor}%ﬂi 251% ﬂ%nsc%glgd go ——-J; 8%].' Aos_clﬂu%lorel Rt §CB>Z<}]’1' ma?ﬁ'esium
chloride (20 wt. % in THF, 4.26 mmol, 3.25 mL) followed by a solution of (5)-2-
benzyloxycarbonylamino-3-chlorocarbonyl-propionic acid methyl ester [Ref: Synth. Comm 1993,
23(18), 2511-2526] (3.59 mmol) in 7 mL of dry THF was added. The mixture was stirred at ~78 °C
for 30 min and then quenched with saturated NH4Cl (50 mL). The mixture was extracted twice with

ethyl acetate (30 mL). The organic layers were dried over magnesium sulfate and then concentrated in
vacuum. The residue was purified over 35 g silica gel, eluting with EtOAc:Heptane (1:1) to afford (S)-

2-benzyloxycarbonyl-amino-4-oxo-5-phenyl-pentanoic acid methyl ester (1.07 g, 84%).

1H NMR (CDCl): 8 7.4-7.17 (m, 10H), 5.73 (d, T = 8.2 Hz, 1H), 5.11 (s, 2H), 4.57 (m, 1H), 3.7 (2xs,
SH), 3.24 (44, J = 18.5, 4.4 Hz, 1H), 3.0 (dd, ] = 18.2, 4.1 Hz, 1H); LC/MS: 100% 378 (M+Na).

REFERENCE 2

S)-2-Benzyloxycarbonylamino-4-oxo-heptanoic acid methyl ester

By proceeding in a similar manner to Reference Example 1 above but using propyl magnesium

chloride instead of benzyl magnesium chloride there was prepared (S)-2-benzyloxycarbonylamino-4-

oxo-heptanoic acid methvl ester. \

" I NMR (CDCl3): 8 7.35 (m, 5H), 5.78 (d, J = 8.5 Hz, 1H), 5.13 (s, 2H), 4.58 (m, 1H), 3.75 (s, 3H),

3.2 (dd, J=18.3, 4.2 Hz, 1H), 2.96 (dd, J = 18.3, 4.1 Hz, 1H), 2.4 (m, 2H), 1.6 (m, 2H), 0.92 (t, J=7.4
Hz, 3H); LC/MS: 330 (M+Na).
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R4 (l1c) in which each R\ and are as defined in the

Summary of the Invention and PGis a suitable
wee@seetiung group. Thus, in step 1, an acid map@BUS2004/035282

condensed with an am no co nd of fornula to give a

b- hydr oxy ami de. Renoval of “'he protecting group (Step

2) followed by introduction of group (Step 3) and

REFEpgthggon (Step 4) to give a conmpound of formula (lc).

DI es: The preseng | nvent| on_ |s furt her ) %xenpl ified,

------

|IIustrate t he preparatl on of conp
(Exanpl es) and internedi ates (Refe
the invention. nuclear nmagnetic_re
(NVR) were recorded on Varian VB ury-300 or Unity-400
or UnityPlus-500 or | nova-5§ hi des. In the nucl ear

magneti c resonance ' e~chem cal shifts
(5) are expressed i mrel atlivejto

tetranet hyl sil ane. revi ations have the follow ng

B SRRSO Sl sshaRyPlts LU g e 1

mmolFamtoDAS E(7 mi.) doukired doordh efperafineover 3jHaypr @bfsmmwrd: wepdiljted with

i SRR Ly B S SRR 9,8} s

was eklemeﬁrm'th'laﬂﬂ&pﬁetmnc I(ﬂ%nb)et’lfhangaa:s ldybisivweee deled over niigsesium sulfate

and tthj:o reﬁ r1§ iz%clﬂlq?h e 1 éc{)lllg rQJJas 1%2@3?&&%%%@%?%%%@
EtOAVﬂIepﬁﬁe MI@Q’ tﬁerdEB)EID affasré SOeisbangyivircatbomgild a4 4td
Abbre [ a i.on I oxy car bonyl DAST-
G QE%?%S?’?H fl uori de DCM Di chl or omet hane
1H Nﬂﬂ:cctr{]@lgﬁ ﬁykﬂa,ﬁ%mﬂ@ IVBOHZ, PO LA 219Ul 69K, den) BT (s, 3H),
- i ot hreitol
3.2 (t, J=16.5 Hz, 2H), 2.4 (m, 2H); LC/MS: 97% 400 (M+Na).

nce spectra

REFERENCE 4
S)-2- Amino-4.4-difluoro-3-phenyl-pentanoic acid methyl ester hydrochloride:
. F
H,N
F

A solution of (S)-2-benzyloxycarbonylamino-4,4-difluoro-5-phenyl-pentanoic acid methyl ester
(7.806g, 20.68 mmol) in 120 mL of methanol and 4 M HCl in dioxane (41.4 mmol, 10.3 mL) was
hydrogenated over 10% Pd/C (1.0g) at 50 psi. After 8 hr, another portion of 10% Pd/C (1.0g) was
added. After 24 hr, the catalyst was removed by filtration over a pad of Celite, and the filtrate was
concentrated in vacuum. The resulting light yellow solid was dissolved in a minimum amount of
methanol and slowly added to ether (150 mL). The resulting slurry was aged for 30 min and then
filtered. The white solid was dried under suction to afford (S)-2-amino-4.4-difluoro-5-phenyl-
pentanoic acid methyl ester hydrochloride (4.950g, 85.5%).

lg NMR (DMSO-Dg): 5 8.6 (b, 3H), 7.3 (m, 5H), 4.26 (t,J = 6 Hz, 1H), 3.73 (s, 3H), 3.3 (1, = 17.5
Hz, 2H), 2.55 (m, 2H); LC/MS: 100% 244 (M-+1).

REFERENCE 5
-4 4-Difluoro-2-

morpholine-4-carbony-amino
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EDCI - N-(3-Di et hyl am nopropyl )-N9i - et hyl car bodi i m de
hydr ochl ori de EDTA - Ethyl enedi am netetraacetic acid
wEe@so4014Et hyl acetate HOBT - 1- Hydr oxybenzot r PeOBm04/035282
hydrate MeOH - Methanol MES ng_
2- Mor phol i noet hanesul foni c acid PyBOP - (Benzot xi azol -
-yl oxy)tripyrrolidi nophosphoni um hexaf | uor ophosphat e
THF - Tetrahydrof uran_REFERENCE 1
fS)-2- Benzyloxycarqgﬁyﬁanl 0-4-
acid nmethyl ester: To__/ﬁu pens —copper (1)
brom de (4.26 mol, 611.1 inF3 rnL of dry THF
under was added a sol ution of Q@hiun1bronide (8.52
mml, 740 ng) in 5 L of dry 9HF." The mi xture was
To a%kt[nre%‘fl (§}t2 %‘%%@4%%3@1%9 5 gﬁ&gi 8 nta%&c'l‘cf& me gg estteﬁ]%ydrochlonde (2.50g,

cooled to - enzy
8.94 gimiodr dnd diifoperpyk amioé @2 ‘-FHFnolAZ &%g)nnr@dy, dlquﬁnma)ne {40 howader N, was

|
addeg’}{ro W"i& Hs ﬂH“mQ r:a'rﬂo%rl' C%logde F1]|3 .4 mmol % .0 I%II err%nggireb ras Cstured at room

benzy] oxyc bonyl ant no- 3- chl"orocar
tempgratuge ﬁQElfanuré’e gndetherf didafed V@ilmah:r (o). Iﬂlﬁaqueﬂﬁs(lﬁ.ﬁ) was extracted with

mi f dry THE was
mcmgﬁﬁﬂl%r éALWagﬁeS 1 c) légfegjs VZerQbré&):ld)V]pr an,g{)pﬁs1lr1ﬁ1 50 gﬁedanﬁ ﬂlgﬁ
concepiratsd ﬁewcwmhhggicmoatoed lﬂﬂg@ﬂlc( &9, aidijng thﬂléEt@A&Hldpt@ndIQaﬂ then 2:1)

affor@c)ﬁtg @H% uto}%f gral)
or gani c i%ﬁﬁﬂ?gim§

enyl - rentanoic

!

@. szgmrs%)oﬁﬂanma(ced:@)m W:ﬂ@ﬂ,lﬂﬂ) 5T1m(drﬁ§v<3l}fz M)Smyfddfje% 6 Hz,
over 35 g silica gel, eluting with Et QAc: Heptane (1
1H), 8.33 &% 813). 8.7((8) 41D, 3.4 (m, 4H), 3.2 (t, ] = 16.7 Hz, 2H), 2.4 (m, 2H). LC/MS: 100% 357
@@+@ benzyl oxycar bonyl - am no- 4- oxo- 5- phenyl - pent anoi c
acid methyl ester (1.07 g, 84@@ HNW (CDAD ): d
7.4-7.17 (m 10H), 5.73 (d, = 8.2 Hz, IH), 5.11 (s,

REF@@FQ% 57 (m IH) 3.7 (2xs, 5H), 3.24 (dd, J = 18.5,
,6IH) 3.0 (dd 182, 4.1 He, 1H; LG M 100%

ester By proceedin /TTK

Exanpl e 1 above bu ng?L N mign#
i nstead of benzyl nag esi --chlr i de there was

prepared (S)-2-benzyl oxycar bpayhan no- 4-

To a solution of (8)-4,4-difluoro-2-[(morpholine-4-carbonyl)-amino]-5-phenyl-pentanoic acid methyl
ester (2.81 g, 7.88 mmol) in MeOH:H,O (2:1 vol, 40 mL) was added LiOH mono hydrate (662 mg,
15.76 mmol). The mixture was stirred at room temperature for 2.5h, and then dituted with water (30
mL). Methanol was removed in vacuum. The pH was adjusted to pH 1 with 6N HCI and the aqueous
layer was extracted with dichloromethane (2x30 mL). The organic layers were dried over magnesium
sulfate and concentrated in vacuum to afford (S)-4.4-Difluoro-2-[(morpholine-4-carbonyl)-amino]-5-

phenyl-pentanoic acid (2.509g, 93%).
lg NMR (CDCI3): 8 8.2 (b, 1H), 7.3 (m, 5H), 5.3 (m, 1H), 4.6 (m, 1H), 3.65 (m, 4H), 3.4 (m, 4H), 3.2

(t,J=16.5 Hz, 2H), 2.4 (m, 2H); LC/MS: 94% 343 (MH")
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0xo0- heptanoic acid nethyl ester. HNWR (CDCO ): d 7.35
8 |

(m 5H), 5.78 (d, = 8.5 Hz, IH), 5 13 (s, 2H), 4.58

w@ 2050k9142 3. 75 (s, 3H), 3.2 (dd, = 18. 3, 4. 2r¢wpSion)/935282
2.96 (dd, = 18.3, 4.1 Hz, ::%924(m 2H), 1.6 (m
2H), 0.92 (t, J =7.4 Hz, 3 LG MS: 330

(M+Na) . REFERENCE 3 ( SV2- Benzyl oxycar bonyl arrino-4

REpBRENCEOT 0- 5- phenyl - pentanoi ¢ acid nethyl ester : A
mxture of 2 ) . .

met hyl est er (33109 9. 31 I)oand DAST (7 nl) vas

stirred at roomtenperature>gverjl3 s. The m xture
was diluted with dichl oromet’hage
carefully added to 0.5N NaOH solu n (150 nL). The
aqueous | ayer was extracted th di chl or onet hane (50
m.). The organic | aye WS r magnesi um
sul fate and then con rated |m vacuum The residue
was purified over 0 I|ca gel, eBluting with
Et OAc: Heptane (1:4 then 1:3) to afford
To acaVed 9l YT splytioaroh élpﬁognogyhamlpezﬁ A3gi3#88 ameplgn dry THF (20 mL) under

N, w%é(‘:%% %ﬁ%g%%%‘ ?ma&ﬂ & }_r&"@ﬁ%ﬁkhnﬁ?kﬁf Min hZ)&EQ 34:88 %\01 H g'\%ﬂm The

mixtfirg wag pfjrredzpt 68" € fiqr 3P H)m then ?sfolletg)n of [&DMet]grl zul(ypc agjd tertqb@tyd ester (34.88
mmoZ'ZS S@MﬁF 6’40(1{[14) waDanadaCMR: m%ij i %,QQ st BB 78 ORER men a

no-4. 4-difluoro-5-phenyl -pentanoic acid
solutgpmtafi ¢3)- ?egerévlowdrbe@)ﬁmmpdechlopocs@mthpmmfc acid methyl (Ref: Synth.
I
coul . B0 1551520 ORI DRyl of Sy AR e
stirrigg fommandilan @/hr atnd 8 4C.NheHehction wa ‘m@afrbed with 50 odad| 1IN HOL 284 warmed to

o U Y PRSABL NG 6,19 SRS

Vot e oIy @ Ind WA o X G, CHregholpayers wero dried over
magﬁesﬁhfsﬁfﬁtg OndPHE] cotcdtted [nTvggdu'rﬁ e?&gdug W?ls %ﬁr fefi @{75 93@%1110&1 gel,

concentrated 1n vacuum The resulting
elutigwitlid Etfiis Héptano (b then f: 2haffnrdﬁdn§§m§£mzmmrbmm2-momovvl-3-

g’ ]ti %t@% ?E [ ti
oxo-@#gne%to%l\édd ﬁgagt@ Ot 'e Al 11:&9 (?}jﬂe% g,]:gpl%t%’ re :3 I'I'Eg

TH MR @€ TE4)t 817 was, SH, 803 uh olers. 458 t HY15. 12Qs, aHh,or 6l(m, 1H), 3.74 (s, 3H),
fS)-2-arrino-4,4-difl uoro-5-phenyl pentanoic acid
3.393e16Hn, 318%s 2 dr(mhiidly b6 (%sr $19e0.021(R56 §,6 185 3BYWY.88 I, NIvF.7 Hz, 3H);

APTRIREE Gy 3 9 gt o 0 -

REFERENCE 8
N

-2-Benzyloxycarbonylamino-4-oxo-hexanedioic acid 6-tert-butyl ester 1-methyvl ester:

To a solution of N-CBZ L-aspartic acid 1-methyl ester (1.00 g, 3.55 mmol) in dry tetrahydrofuran (17
mL) was added carbonyl diimidazole (634.1 mg, 3.91 mmol). The mixture was stirred at room
temperature for 6 br then the magnesium salt of mono-tert butyl malonate (1.339 g, 3.91 mmol)
(prepared according to Angew. Chem. Int. Ed. Engl. 1979, 18(1), 72-74) was added. The mixture was

stirred at room temperature for another 20 h, then concentrated in vacuum. The residue was



10

15

20

25

Hz, 2H), 2.55 (m 2H); LCMS: 100% 244 (Mtl). REFERENCE
5 SV4.4-Difl uoro-2-r(norpholine-4-carbo yl Vam nol - 5-

wo b@sgphoipent anoi ¢ acid nmethyl ester: To a m xt UP€T/082004/035282
(S)-2-am no-4, 4-difluoro-5-p 8ny| pent anoi c acid
nmet hyl ester hydrochloride (2°50g, 8.94 nmmol) and d
sopropyl amne (22.3 mmol, 2.89 g) in dry

part1g%3reg lﬁoﬁ _OE &ﬂ? E@O | an!giﬁl)Sol\??lgf f60 Vyasfhégt?ﬁ:ﬁlc ﬁ%&ﬁva\é\ﬁwﬁﬁmd with

I'he ca (13.4

saturme& NlaHQOgva:éutg)m(j(hgﬂ) then drisd mvgremg@cpsa{nmugaqﬁ@pd g_(glc%qﬁ];eg in vacuum.
then r o §hSto rray.0_
The Wﬁ e yas F!&&é&gv%g%%@ {)ﬁkﬂﬁ?%g Cl(léﬁ wmi-EtOArJ]ﬁ }ﬁﬁfé$9¥)3t L Errs)-2-

YOITEt

ane (

Y EOFIE : : estex (hhye. 87%).
ST N S T T VI

o 2B 0ot P 0 T R T 5B 5.
LC/NIS3% peEriveda).c aci d nmet hyl ester (2.82g, 88.5%. H

NWVR (CDD ): d 7.3 (m 5H), 5.16 (d, J = 7.5 Hz, IH),

4.75 (dd, J =13, 6 Hz, IH, 3.73 (s, 3H, 3.7 (m
REFERENCE Y (m 4H), 3.2 (t, J = 16.7 Hz, 2H), 2.4 (m

). : i

ngégéuxﬁxwgﬁ?négpgo% |\|$¢%ﬁ§0he g A=car %ﬁleﬁ?éninol-S-p

henyl -pentano ic acigdi To a solution gf

(S)-4,4-difluoro-2- nyl)-am no]-5-p

henyl - pent anoi ¢ aci d-a® .81 g, 7.88 nmol)

i (2:1 vol, 40 nL) was added msho hydrate (662

ng, 15.76 mmol). The m xture Was )stdrred at room

tenperature for 2.5h, and then @'l uted with water (30

. Met hanol was renpved in v

Asoam)oagfér@ewlomqbwlﬁwwr% “ERETORY) i‘g")f‘ﬁ C’%‘a?ﬂé‘g%§°\9$ gyeé‘rb% gster 6-
met]ﬁgtzgté?i @Gj w 51%@161? Magy-errhdameid 2xB8ordhydratd (B5. 80 a0 9ammol) in

ers mere dri ed over nmagnesji um sul fate and
tolugneRmLY B HioV ST T VAP (5 B e miktire Was cooled to zoom

tem%e il ha Dhdch iRkl 1 vdc bRl PROlctiMe: s Gafifiatyts) 35a08ilnal gcl5 eluting with

en 1 pentanoi c acid (2.509 939 N DC
EthcfEIcptgne (|1|4)t0 affogl (Spp -.-= 103 -o,_., n 44 M:i X an01c acid methyl

R

1mf ﬁ?gﬁﬁ@zyh PRy £2% §ONY/A BT 180; 2295 Q@OPT-ORYl, 43 mmﬁemﬁﬁﬂﬂ) 2.1 (m,
olc acid 1-tert-butyl ester ne;hyl ester :
1H), 0.92 (d, J= 6.7 Hz, 6H); LC/MS: 77% 322 (MH

REFERENCE 10

$)-2-Benzyloxycarbonylamino-4-oxo-pentanoic acid methyl ester:

ojiw’[i;z\‘
SR

By proceeding in a similar manner to Reference Example 9 above but using 2-

benzyloxycarbonylamino-4-oxo-hexanedioic acid 6-tert-butyl ester 1-methyl ester there was prepared

S)-2-benzyloxvycarbonylamino-4-oxo-pentanoic acid methyl ester

1H NMR (CDClg): 8 7.4 (m, 5H), 5.76 (d, J = 8.1 Hz, 1H), 5.14 (s, 2H), 4.57 (m, 1H), 3.75 (s, 3H),

3.23 (dd, T = 18.4, 4.3 Hz, 1H), 3.0 (dd, T = 18.4, 4.3 Hz, 1H), 2.18 (s, 3H); LC/MS: >85% 280
(MH".
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To a cooled to - 78 C solution of diisopropyl am ne
(3.53g, 34.88 mmol) in dry THF (20 nL) under was added
wale@p/owiise a sol ution of n-butyl lithium (2.5 RT/US2004/035282
hexane, 34.88 mml, 13.95 nL The m xture was stirred
at - 78 Cfor 30 rnin then a gol ution of
3-Methyl -butyric acid tert-butyl ester (34.88 mmol,
5.52 g) in THF (40 nlL) was added. The m xture was
stirred at - for 30 mn then a solution of
Alteynate Meflgdh 7y | oxycar bonyl ani no- 3- chl or ocar bony! - pr opi oni
To aQ:oéi@dl i get !ensfoﬁ%f cop?&rﬁ)l'iodl@lﬁ'@ihlﬁ&g ml3 30deBN, was slowly added methyl
- 2526) %{l THF was added
hthnma @]p6 M %)@tm;z\fnteg]@r 2 3@11}19191% .3HPL) n Breraixtupe wWas stifred atPEC fgr 10 min then
cooltd¥® 78@@C tl BRNRSE 3Bsenahes (AR e&%oﬂ}caﬁionﬁlarlﬁgo 3adﬂgarocarbonyl-

warned to roomterrgerature The was aifgsted to

propPnigi acid meth exteraRef: ¥ ¥R Flammiy3r PR &uliml vh THF was
adde@ I %196 | Y Gl R Sva€ Xk AGE e °@"f$rt30 Eﬁngﬁﬁn ﬁq@éﬁ@@d'ﬁ}y)addlggﬁethanol 2

organi c |layers were dried over nesi um sul fate and
mL); Fbnmesdie @At posreddotp patyraied Nﬂﬂﬁhﬂ%@ andiereragipswisuetheri(2$0 mL). The

orgafﬁh ?ng% Q’Ve?e (ﬁieh Ioca ngghesmﬁi i3 Gn P JnBe A BRI NBhe(rdsidhe was

af f orded

purified\pyeisdressjlice eyl elnted Fith B AHontined b bieyafford (S)-2-

benzHR5 ARANEHD '4coxa%ﬂtaﬂmé £5d mBH1%be 86 L ,%@@.t hyl ester
(Z2. 417 g, 34.59) . .4 m H, 5.73
(d, J 8.4 Hz, IH) 5.12 (s, 2H),4.6(mIH), 3.74

1 3.39- 3. 06 (m 3H), 2.4 (m IH), 1.45 (2s,

R‘E_Eg%)@?—l%(d, J:66Hz 3H), 088(d J = 6.7 Hz,

Bh IR Yineinad 6 igin 1@01dmethvl ester:

(S) 2- Benzyl oxycar bon Iam no- 4- oxo- hex nedi oic acid
6-tert-butyl ester esger: A sol ution of
N-CBZ L-aspartic ac s e (X.00 g, 3.55
nmol ) in dry tetrahydrofuran nmL)} was added
carbonyl diim dazole (634.1 ny, mol ). The
m xture was stirred at roomte rature for 6 hr then
t he magnesi um salt of nono-tert butyl nalonate (1.339

A migur8ofI$)-erveizylok yradpayl edinacansthllAepxb depmmpduacidGethyl ebtat (915 mg,

2.85 RO SRR AT Gt S s AR 4P SR il Bt

dichlbmmbﬂmhe é0anl.)iand m&fuﬂnymddamt@ satested INa A palntidnt (i 80nab). The aqueous

leyery s RO B SRR RO s e Se R bis g s pgestom

sulfaieSe(ild Whﬁcehtkm‘al inlvaceaimo The reﬂ&WlpﬂﬂﬁﬁiﬁVEﬁiieg @i gel, eluting with

Etoé%ﬁ(:% r(zt Calgn r&é@ R RS HeRlAue er

AL i 0 ylxhéptanoic acid
methdf &se d156DM216Benzyl oxycar bonyl am no- 4- oxo- hexaned| oi Cc

acid 6-tert-butyl ester -nethyl ester (1.17 % ?
1HNMR(CDC13) 0 7.4 (m,5H),5.48 (d, T =7.9 Hz, 1H), 5.15 (s, 2H), 4.6 (q,J= O Hz, 1H), 3.78

(s, 3H), 2.4 (m, 2H), 1.95 (m, 1H), 1.8 (m, 2H), 0.98 (d, J = 6.6 Hz, 6H); LC/MS: 98% 366 (M+Na).

REFERENCE 12

S)-2-Benzyloxycarbonylamino-4.4-difluoro-pentanoic acid methyl ester
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HNVR (CDA ): d 7.4 (

IH, 5.1 (s, 2H), 4.6
wQ@ekhosomi32 (dd, J = 18.
1.

m H) 5.73 (d, J = 8.3 Hz,

(m IH, 3 75 (s, 3H), 3.37 (s,
7, 4 3 Hz, 3. 13 ( dBCT/BS2004/035282

18.5, 4.1 Hz, I H, 47 (s, gg—l) LC/I\/S 93% 402

( M+Na) . REFERENCE 9 (S)-2- [ oxycar bonyl anmi no- 6- net h

| -4-oxo-he tanoic acid nethyl ester: A solution of

E&ﬁ}%xh% AW ESQRIOPY ksods Bt Qziigxanedi oi ¢
Byp?ocl ter%%t?mtstgﬁ?%&ene?%l estoe? (1SO g, 2.51

(S)- W&}low@rbwﬁ@mweﬁﬁquww agidingethyd A eprave rrasred ny,
(51 2o S Rlrbol il UG oRD Hlohoibasia hpBh Pl 0 1 ef | U
under N for 6.5 hr. The mxture was cooled to room
111 NMRyEDaL)S.4 andH v ¥ -at.¢ diz tH)/ A4S G2HT HS1 (@ d i=dBHz, 1H), 3.78
was purified over 35 silica g eluting with
(s, 3E, OAS (mePDah 67 (t. 14188 lgiz,aﬁ‘H)o MJ/MS 94% 324 (M+Na).
(S)-2-Benzyl ocycar bonyl am no- 6- net hyl - 4- oxo- hept anoi ¢
acid nethyl ester (727 ng, 90%. HNWR (CDCl ): d 7.4

___Ii&E_EE),_578(d J=9.1 He, IH) 5.13 (s, 2H), 4.
Atk g;

I'H), 0.92 (d, J = 6.7 &, : VB: VH
REFERENCE 10 0
(S)-2-Benzyl oxycarb am @9{4-0 nt anoi ¢ acid

nmet hyl ester: o By proceedi ngN a simlar manner to
Ref erence Exanple 9 above but Mus| -
benzyl oxycar bonyl am no- 4- oxo- hex@nedi oi ¢ aci d

6-tert-butyl ester -nethyl ester there was prepared

By progger ?gﬁ%ﬁiw%b%lﬁ%% e TeRReHERaRs bl 3hakt Bk 8 RE aci d
(S)- M&Xﬁ&ﬁ@fﬂaﬁ%oﬁ%&nﬁc aéid Ynef’hy( EBter ﬁié}e. wé p?eﬁ;a{ed J
1

.. AR VE : 3 r g

LC/MQr %%ZBOQMPE) 35:!-0M+r2a)18 (S 3H) LC/ V5. >85% 280 (MH
).Altenate Method To a cooled to O C suspensi on of
copper (l) iodide in ether (20 nmL) under N was slowy
added nethyl lithium (1.6 Msolution in ether, 21.3
mmol , 13.3 nL). The m xture was stirred at OC for 10

REFERENCEA cooled to -78C. A sol ution of 3.55 mmol of

(S)-2 Dhind-4BL HaM b8 6V6@h N MBI N Rt BetbillQEO8AFRRIBNIL T OPi ONi €

A solution of (S)-2-benzyloxycarbonylamino-4,4-difluoro-6-methyl-heptanoic acid methyl ester: (333
mg, 0.97 mmol) in methanol (10 mL) and 4 M HCI in dioxane (4 mmol, 1 mL) was hydrogenated over
10% PA/C (150 mg) at 55 psi. After 7 hr, another portion of 10% Pd/C (200 mg) was added and the
hydrogenation resumed. After 5.5 hr, the reaction did not progress. Catalyst was filtered and the
filtrate was concentrated in vacuum and subjected to the hydrogenation conditions. After 6.5 hr, the
catalyst was removed by filtration over a pad of Celite, and the filtrate was concentrated in vacuum to

afford (S)-2-amino-4.4-difluoro-6-methyl-heptanoic acid methyl ester hydrochloride as a yellow sticky

solid (240 mg, quant.).
1y NMR (CDCl3): 0 4.8 (b, 3H), 4.35 (b, 1H), 3.84 (s, 3H), 2.6 (m, 2H), 1.9 (m, 3H), 0.99 (d, J = 6.2
Hz, 6H); LC/MS: 90% 210 (M+1).
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acid nethyl ester (Ref: Synth. Comm 1993, 23(18),
2511-2526) in 12 nL of dry THF was added drop w se.
wab@sounszre was stirred at -78 C for 30 m n tPEeNUS2004/035282
guenched by addi ng net hanol %é The m xture was
poured into saturated NH C 0 m_) and extracted with
ether (2x40 nL). The organic layers were dried over
REFFRERESIymM sul fate and concentrated in vacuum The

resi due was purified over 35 g silica gel eluted with
- g_gns vi: ‘.j_ pie-pentanoic agyd methpled er Ieydoochlori

benzyl oxycar bonyl am no- 4- oxo- pe anoi ¢ aci d net hyl
ester (261 nmy, 26% . REFE
SV2- Benzyl oxycar bonyl am no- 4, 4- di f| uor o- 6- net hyl - hept a

noi c acid nmethyl ester : & A m xture of
(S) - 2- benzyl oxycar bonyl am no - met hyl - 4- 0xo- hept anoi c
acid nethy] ester (915 ny 85 nmpl) and DAST (3 mi,

By psespedipgdn & sinpilapgpangper t@é’ef@frem EWDPleeraW%(‘?‘E PN s

(S) ﬂbénﬂ}l@@c%&ﬁla@hﬁ&h Q{\Iad‘iﬂﬁ%}d? Binbie Qi tnbth ?ﬂ&te‘? afeRf v‘i'flslecpared (8)-2-

ed to sat ur at ed

sol utlo( 50 )

2 1 UE AT Fehl or orret hane (30
n NEI?{{C]?E%&%W@ §H 3451 ri Oﬂ%rfsod{ 3“1‘%?%2 s (RS )eﬁ'ﬁK;IJS = 18.9 Hz, 3H);

LC/MST iobweids avier). 35 g silica gel, eluting with
Et OAc: Heptane (1:4) to afford S -

2- Benzyl oxycar bonyl am no- 4. 4-di f | uor o- 6- et hyl - hept ano
REFEgEggjg%rret hyl ester (156 ng, 16%. H NWR (CDCO ) : d
4( 5, 5.48 (d J -th7 9 Hz, |I—|),,515(s 2H) ,

195 (m IH, 1.8 (m 2H) 0.98 (d, ,:6:6Hz, 6H) :
(

LC/ M5 98% 366 (MtNa) .
SV2- Benzgl oxycar bonyl am nao} 4. 4- di f| uor o- pent anoi ¢ aci d
net hyl ester RBy proceedd?igd n a simlar manner to

Ref er ence Exanpl e above but lusing

(S)-2-henzyl oxycar bonyl am no- 4- oxo- %ent anoic acid
By P%?q#wg g8 plgylag Haper RAsiosmepEraseple 14 above but using
(S)- 2R 1&@@&1{&@1@%@ b@ﬂﬁiu@f&ﬁégr&ﬁmé add ﬁlletuﬂréafepeeﬁe%e Eﬁ:pared (8)-2-
aC| ester ). 7.4 {m 5H), (d,

d I x sterdyudlrochjorgde (q’ J = 7. 3 Hz,

LC/Nis) 100% 1§§ (MH*

REFERENCE 17
S)-4.4-Difluoro-6-methyl-2-

morpholine-4-carbonyl)-amino]-heptanoic acid methyl ester:

/™ 0O F

Q N

L/N
N F
0]
o \

To a mixture of (S)-2-amino-4,4-difluoro-6-methyl-heptanoic acid methyl ester hydrochloride (238
mg, 0.97 mmol) and diisopropyl amine (2.42 mmol, 313 mg) in dry dichloromethane (5 mL) under N,
was added drop wise morpholine carbonyl chloride (1.45 mmol, 218 mg). The mixture was stirred at
room temperature for 23 h, then diluted with dichloromethane (25 mL) and washed with dilute HCI
(30 mL), and saturated NaHCO; (30 mL). The organic layers were dried over magnesium sulfate and
concentrated in vacuum. Purification over 12 g silica gel, eluting with EtOAc:Heptane (1:1, then 2:1)
afforded (S)-4 4-Difluoro-6-methyl-2-
(206 mg, 66%).

morpholine-4-carbonyl)-amino]-heptanoic acid methyl ester
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(s, 3H), 2.45 (m 2H), 1.67 (t, J = 18.8 Hz, 3H)
LC M. 94% 324 (M+Na) . REFERENCE 13

wo 3)0524Benzyl oxycar bon gl am no- 4, 4-di f| uor 0- hept BN82004/035282
acid nethyl ester By proceeding in a simlar manner to
Ref er ence” Exanpl e above but -84f ng

(S)-2- benzyloxycarbonylanino 4 oxo- hept anoi ¢ aci d
nmet h ester there was

L PG ECBEIR VAo kr B A O] 8111 SBF-dFRTAD. 37 (. 480, 34

thyl I (
o BRI S i TR L ek o AR OB e o
acid nethyl ester hydrochloride: A solution of
(S)-2-henzyl oxycar bonyl am no- 4, 4-di f| uor o- 6- et hyl - hep
BEEE&E@éEJECid met hyl ester: (333 ng, 0.97 mmol) in
(S)-4Dkraiae-2-{(Brpib)ineat ehréonyD Halindlpedimiceaeisl thothyhestbr; 1 nl)
was hydrogenated over 10% Pd/ C (150 ng) at 55 psi
After 7 hr, another portion of % Pd/ C (200 ny) mas
added and the hydrogenatlonore nmed. After 5.5 hr, the
reaction did not progr bwas filtered and
the filtrate was concentr ?tedﬂln vacuum and subj ect ed
to the hydrogenation tions. “°After 6. 5 hr, the
catal yst was renoved by filtration over pad of
By piekéding inaninilhmaret torRefaensa Sxerapie £hthoxe @a UiAg (RPatRRe-6-4-

il g Lo L1y o S Ty oo

o.jm ige-¢-24Bonyt)-anum rpentpnol¢ pAMRCIAIREEr. ) . d 4.8 (b, 3H),

11 3 c&gl;;) ﬂi@dﬁﬁ%ﬂl ’4&%,%1%?0@; g% 3178%s. 61), B (m, 41), 3.4
o TR Py s o

simlar manner to Reference Exanpl e above but using
éﬁ?ﬁ&%ﬁ;ﬁzyloxycarbonylan1no 4, 4-di f | uor o- pent anoi c
yl ester there was prepared CSV2-

ahicfphobned-parhonyhedinaine] dieptanpa 4oid methyles

hydrochlorlde ,—4.37 (m
IH), 3.86 (s, 3H), , J =18.9
Hz, 3H);

By proceeding in a similar manner to Reference Example 17 above but using (S)-2-amino-4.4-
diftuoro-heptanoic acid methyl ester hydrochloride there was prepared (S)-4.4-difluoro-2-

morpholine-4-carbonyl)-amino]-heptanoic acid methyl ester LC/MS: 100% 309 (MIL").

REFERENCE 20
$)-4.4-Difluoro-6-methyl-2-[(morpholine-4-carbonyl)-amino]-heptanoic acid:

O

\_/
N F
OH
0]

To a solution of methyl ester (205mg, 0.63 mmol) in MeOH: H20 (2:1 vol, 4 mL) was added LiOH-
mono hydrate (80 mg, 1.9 mmol). The mixture was stirred at room temperature for 21h, then diluted
with water (15 mL) and extracted with ether (20 mL). The pH of the aqueous layer was adjusted to
pH 1 with 1IN HCl and it was extracted with dichloromethane (2x20 mL). The organic layers were
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LCMVS: 100% 168 (Mt ). REFERENCE

eSV2- Am no- 4, 4-di fl uor o- heptanoi c acid nethyl ester
why@sowint ori de By proceeding in a simlar manPer/Usmo4/035282

Ref erence Exanpl e 14 above but using

(S) - 2- benzyl oxycar bonyl ani nos3®; 4- di f| uor o- hept anoi ¢

acid nethyl ester there was pr epar ed (SVv2-

dne(ﬁov r 6“84 eg’nrul%}'i fllfec{e% cgﬁ%h@}lgdgg V?i%hn} 8] E%ﬁ;lgéf%%—éb_%@;gom—&methyl&—

.,g:l. / iyt ackd (YaBongrR6%0). ne- 4- car bonyl ) - a
-heptanoic acid nethyl ester: W To a _m xture of

u N @%b%gmwnm 26256 15D 4l AR 37 G (. 54w, 410, 2.5

o 5 A RS DL S5 2B, O Bk B

di chl oronet hane (5 nlL) under was added drop w se

G507

Rﬁ;&@eﬁ\?\; carbonyl chloride (1.45 mmol, 218 ng). The
s stirred at roomtenperature for 23 h ,
(S)-4. rExifhobird-2H @tbrhioTidie-4cahd cl) and washed

wth dilute HJ (30 nL), and saturated NaHCC'3 (30
mL). The organic |ayers were drfed over magnesium
sul fate and concentrated i novac F Purification over
12 g silica gel, eIutr QAgyH Heptane (1:1,
then 2:1) afforded
rS)-4.4-Difl uoro-6-mnet I-2 rt_'m)rqz)hollne 4-carbonyl)-a
m nol - hept anoi ¢ acid net ester (206 ng, 66% .H NWR
By p(r%m@ in a@nﬁla?-mﬁﬂler tb R‘ef&eﬁl:e IHZamp1ER0 attbvd But(udiﬂg (S}-44-Dluoro-2-

[(mogpﬁol%-car&org@ aewo]mg&tlagoic zgnd( Wétﬂ‘y},qfttp Tberg glai érepajedgﬁ%_é-_mﬂw
[(mIrBholifé)-chboiVD: anBPop3dandidiiNp) . REFERENCE 18 (S -
4.4-Di fluoro-2-rCnorplioline-4-carbo
HNMB (@Eﬂhsjiabe(h tIHD |56ﬁ9c£d dci @3 Het | 4.e6n.dib, 3.7IKuBgH), 3.4 (m, 4H),
q Lmlar manner to Reference Exanple 17
238590@5\/(@1 BICH JQl(‘hb é%?ﬂZ 3 no-L4MS: Hi%% S Ypent anoi ¢
acid nmethyl ester hydrochloride there was prepared

4-Di f | uor o- 2-
REFSER)ENCEZZ

S)-4.4-Difluoro-2-

morpholine-4-carbonyl)-amino

-heptanoic acid

O fﬂ ,
N F
OH
®]

By proceeding in a similar manner to Reference Example 20 above but using (5)-4.4-difluoro-2-

morpholine-4-carbonyl)-amino]-heptanoic acid methyl ester there was prepared (S)-4.4-difluoro-2-

[(morpholine-4-carbonyl)-amino]-heptanoic acid
1 NMR (CDCl3): 8 5.3 (b, 1H), 5.25 (d, J = 5.4 Hz, 1H), 4.6 (m, 1H), 3.71 (m, 4H), 3.4 (m, 4H), 2.6-

2.3 (m, 2H), 1.9 (m, 2H), 1.55 (m, 2H), 1.0 (t, Y =7.3 Hz, 3H); LC/MS: 83% 295 (M+1).

REFERENCE 23
5-Thiophen-2-vyl-oxazole

S o}
To a solution of p-toluenesulfonylmethyl isocyanide (3.0 g, 15.36 mmol) and Thiophene-2-
carboxaldehyde (1.72 g, 15.36 mmol) in methanol (45 mL) under N, was added potassium carbonate
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30

r (mor phol i ne- 4-car bonyl ) - am nol - pent anoi ¢ aci d net hyl
ester. HNWR (CDCl ): d 5.18 (d, J = 7.5 Hz, IH), 4.71
WO q005@40147 Hz, | H), 3 78 (s 3H) 3.71 (m 4H)PCBU&2004#935282

4H), 2.37-2.55 (m t, J =18.7 Hz, 3H);
LC/ MS: 100% 303 (MF Na)  rerBBENGE 19
(S)-4,4-Difluoro-2-r(norpholine-4-carbonyl)-am nol - hep

(2.12 gN6i36 ndld THB niiythre@fik BEatdd to BYfluR FQGERAhd0oblRd Anddoften@ited in
to Ref e[rgnce Exanpl e, 17 above but us

vacueg)'? C AR TouHer PR PGS e P ARHDD gt 100 i),

The bigaliORdraak G@sHed it W&&S (03I Bid bR rhhgflesthin duale Qndzthen
r (nor.phol i ne- 4- carbon nol- hept.anoi c aci d met hyl

conc &dlﬁwmlg%%ﬁe@%‘%/ ) agf]: dreertoragiicaggl, eluted with ethyl acetate:
heptAn®) t:8) té afbrd| S UuBioBhdd- mtd&zﬁa&omsﬂgrﬁml i ne- 4-carbonyl

)-am nol -heptano 1¢c acid: To a solution of nethyl
Iy NMR EDCRBIYR (sO1BR7-Anfm) JHDi h2 e OR), 7THA@I, 02 51 38z, 14); KCYMS: 100%
was added Li OHmono hydrate (80 ng, 1.9 mmol ). The
152 M5loure was stirred at roomtenperature for 21h, then
diluted with water (15 nL) and extracted w th ether
20 rrL) The pH of the aqueous |ayer was adjusted to
REFERFNCE24h N HO and it was extracted with
{(S)-QirErhdro%:0 5B dBIA-A- A% 7 0h Jy))-nkdiRy1 PRGN Carb AWE b3 d tert-buryl ester

wer edri ed over rmgne5| um sul fate and concentrated i n
vacuumto afford (S)-4.4-dgD i lor o- 6- et hyl - 2-
r f mor phol i ne- 4- car 9 Wpt aBQic acid (168
rTg86% HNI\/R( 5.3 (d, J =
6.2 Hz, 46(m| /3’7(\' 4(m4|—|)
To a 's_ﬁutwg% 5 %E%%?-yé &yzg%gg ?{,%'45;3 62 (o E*—QEKKIEHE iﬁi nfL) was added6
trlethlyﬁ))raﬂe a- d:Mfﬂl rgr 95 & D 56k indl).i TF% HhixGRE Qﬁ’{j‘é{ﬁ'red at room temperature for
mno y _proceeding in
45 mly, o iR Bt it (R AR, SEpeob 36T g4 fgs added

drop wiE-- %&mﬁtﬁr& W@J $irdd at ~78°C for 45 min then a solution of (1- Formyl prop 1)-carbamic
ani nO pent anoi ¢ acid Iy

i TGP L8, S bagy e el per anel e S TR

stirred at —78°C for 4 h, then warmed to 0°C and quenched by adding 30 ml. of 10% (vol) HOAc in

ethanol. The mixture was stirred at room temperature for 18 hr and then concentrated in vacuum. The
residue was purified over 90 g of silica gel, eluted with ethyl acetate: heptane (1:2 then 1:1) to afford
{(3)-1-[hydroxy-(5-thiophen-2-yl-oxazol-2-yl)-methyl]-propyl}-carbamic acid tert-butyl ester (363

mg, 38%) as yellow oil.
111 NMR (CDCl3): & (mixture of isomers) 7.35 (m, 2H), 7.1 (m, 2H), 4.9 (m, 2H), 4.0 (b, 1H), 3.6 (m,

1H), 1.8-1.55 (m, 2H), 1.4 and 1.3 (25, 9H), 1.0 and 0.9 (2t, = 7.4 Hz, 3H);  LC/MS: 100 339
(M+1).

REFERENCE 25
S)-2- Amino-1-(5-thiophen-2-yl-oxazol-2-yI)-butan-1-ol hydrochloride
CIH
OH
HzN\:/'\'/O S
2=

To a solution of {(S)-1-[hydroxy-(5-thiophen-2-yl-oxazol-2-yl)-methyl]-propyl }-carbamic acid tert-
butyl ester (361 mg, 1.07 mmol) in dry dichloromethane (3 mL) was added 4N HCI in dioxane (3.0
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r (mor phol i ne- 4-car bonyl ) -am nol-pentanoic acid H NWVR
(ebd ): d 5.9 (b, IH, 5.29 (d, J =6.3 Hz, IH), 4.6

W@ 2005089142 3. 71 (m 4H), 3.4 (m 4H), 2.38-2. 65PCTUSRbY/035282
1.70 (t, J = 18.9 Hz, 3H); LC.MS: 100% 267 (M 1).
REFERENCE 22 -37-
(S)-4,4-Difluoro- 2 rrnorplioline 4- car bonyl

mL ?gsﬁqmr[‘ger Qle% tgz?sn g_lg(uruﬁ%f ggﬁ Pnb Ig@%n%g%@m vacuum to afford

(S)--Bpdnodt-H ﬁJﬁd]bhé]ﬁQj}—oxazol 2-v1) -butan-1-ol hvdrochlonde as a tan solid (quant)
r r nor phol i ne-4-carbonyl ) -am nol- heptanoi ¢ aci d net hyl
Tk R DOl T T4 it dui%, 5P 3141 Fidop g5 1, T3’ Ak, 7.1 @a. s

r.Owr phol.ine- r [ [ NI
=5,(3(§j, '?gl) 4G §H %&wh)é.’gg]l?ﬁll ﬁe&@ﬁg &9 365'1{ '\%D
LC/Mm1od%23931vm31)(m 4H), 3.4 (m 4H), 2.6- 2.3 (m 2H),

1.9 (m 2H), 1.55 (m 2H), 1.0 (t, J = 7.3 Hz, 3H)

LC/ MS: 83% 295 ( M+l ). REFERENCE 23
______iggggn 2-yl -oxazole S To a sol ution of
[ 3 O g, 15.36 mol)

| earp i %L g 15.36 mol) in

nethanol (45 nL) under N was adggd pot assi um
carbonate(2.12 g, 15.36 rran@l) Thﬁén1xture was
heated to reflux for Eﬂﬁr, &d and
concentrated in vacuuml( cohd ter bath). The residue
was partitioned between ether (100 nlL) and water (100

To zggniuth g1 %%g&‘ hfopw)é%aﬂﬂ@%ma\@&t&@yl WitbAt1 08t 884 (kB ﬂ*as)y THF (10

over esium sul fate and then concentr at ed

mL)ead gthanol theaqde%mére@ethﬁse (Bt 816408 neged} foligwef by, trl?téﬂar@JI@P (270 g,26.7
@ U’Eﬁ‘e FJ‘w%tsm’rled ﬁqg&fi‘kﬁ'xagrgﬁgg B K, an@ﬂleﬂ Sbn@ef,rfn@feg in vacuum. The

n 2-yl -oxazol e 379 . ).
resi¢he vag d](hyed Wit} cther (30 1ok ar@mashevl vgth(cgncepqnﬂted HH@I ((@QijfB ’]\E;'le ether layer

was:%lrigd (!d?er mhﬂeéiuﬁ%éte 1% rRatbd i W cou RETRRENGRe 44s purified over 35 g

silica gel, eluted with ethyl acetate: heptane (1:3) to afford the desired alcohol (1.09 g, 82%) as a light

yellow oily solid.
1H NMR (CDCl3): § 4.2-4.8 (m, 4H), 3.15-3.8 (n, 2H), 1.69-1.6 (m, 2H), 1.47 (2xs, 9H), 1.02 and 1.0
(2xt, J=7.1 Hz, 3H) LC/MS: 2 isomers, total 100% 149 (M-BOC+1). '

REFERENCE 27

To a mixture of (1-ethyl-2-hydroxy-3-nitro-propyl)-carbamic acid tert-butyl ester (1.83 g, 7.37 mmol)
and triethylamine (1.49 g, 14.75 mmol) in dry dichloromethane (25 mL) under N, was added
trimethylsilyl chloride (1.20 g, 11.05 mmol). The mixture was stirred at room temperature for 24 h,
then diluted with 40 mL of dichloromethane and washed with water (40 mL). The organic layer was

dried over magnesium sulfate and concentrated in vacuum. The residue was purified over 110 g silica

gel, eluted with ethyl acetate: heptane (1:4) to afford (1-ethyl-3-nitro-2-trimethylsilanyloxy-propyl)-
carbamic acid tert-butyl ester (1.505 g, 86%) as a colorless oil.
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{C S)-I-rHvdroxy-(

5-t hi ophen- 2-yl - oxazol - 2-yl Vret hvn- propyl | - car bam ¢
wa@eood/os@Ent - butyl ester To a solution of PCT/US2004/035282
5-t hi ophen- 2-yl - oxazol e (0. 8_§ g, 5.62 nmmol) in dry THF
(4 nl) was added triethyl borafe (1.0 Min THF, 5.62

mol, 5.62 nL). The m xture was stirred at room

f
RO € ok oo Bhls SNELE0RR 9G4 1110l Bob ARG 7.4 e 310,
013\6@9591@}3'0'90' dr apC/MSS 8 isohfR, manow@zmm Ebtﬁﬁﬁd at - 78 C
for 45 min then a sol ution of

(I -Formyl -propyl)-carbamic acid tert-butyl ester (2.81
REFERENCEQ8526 g) in dry THF (3 nL) was added slowy. The
mxture was stirred at - Cfor 4 h, then warnmed to OC
SODEARY 13-y L trimncthylsdanyiex yarethyhbpropsd | -varbgnme agidhtert-butyl ester
et hanol The mxture was stl[red at roomterrperature
for hr and then concentrat €dsii h vacuum The reS| due

| N

{r SV - r hvdr oxy-"-t hi0phe vD- met hvn- pr opyl
| -carbam c acid tert-but (363 ng, 38% as

To a%agt'éo%f%’f %ﬁyﬁ I;MR itﬁ%gg;sgénﬁé&-?}rﬁ&g-ﬁbgﬂ{c io'lg’i?ge?r{-ﬁq_tal’ester (918 mg,

2.86 3m@IY iln4 Phfyyleng disotyambte (138 2 1)5 mubol amdHimethl- (-BetyndBBG me, 8.5

mmoi) I\/ﬁ d.?frlgl %:%E{Eﬁazulgigr_lg%ggs t!_c%ed t%'galyla}mqelyﬁl dro gss) %I’i)’egmixture was heated

to 5d°C (n'fa'sfeﬁlbd)ﬂﬁlqﬂr %‘B/ |and3t¥_1§1¥éﬂolea 1/ }ooﬁl‘taﬁgeﬂﬂure Wdter (1 mL) was added and the
hydr ochl ori d sol uti

mt%f(ﬂ &S FUTCA Y20 529‘11%‘51&% 2 db%fﬂtﬂfdy Fh%&lg&fé as cqnesatyated gy ygcuum and

the r#ldAPWhe pe D 8vEr 85 8Gilida ge@rewéatmth &ﬁﬂ@&a&@ﬁ A (1: ﬁ 8 bfford {1-[(5-
rrm{l) in dry di ch 1ororrlet hant?1 ( vvas a ded

et hyl acetate: hept Q\r&'jﬂ
y

Isop bufy 1 ester (764 mg,

72%}@Q%foﬂggpeﬂature for h, then concentrat ed in vacuumto
af ford CSV2-
TH NMR (P} §-6t0h2e pH ﬂA%S/(m@Haﬁo’/l @R 15, B-owt, aH), 1-261.6 (m, 17H), 1.0 (m,
hydrochl oride as a tan solid uant@) H NVR SCDCI )
3H), 81-}7 agl(“-j@?xs y}Q, 5. QC/I\iSéZlmnerq ];q}al 67% 7{Q\§IBQJC-E;-1 3.6, 1.1
Hz 7.3 (s, IH), 7.1 (dd, J =5, 3.6 Hz, IH), 4.8
0

’ 36 (m 2H). 3.3 (b, IH, 1.75 (m 2H), 1.
REFEREN EH%‘»’ 7.5 Hz, 3H); LOMS: 100% 239 (Ml ). REFERENCE
2-Ardfio-h - ElsBithp R oK Y Bulh L I nRE M ar bai ¢ aci d

tert-butyl ester
CIH
OH
H,N N
N—O

To a solution of {1-[(S-Isopropyl—isoxazol—3—yl)—trimethylsilanyloxy—methyl]-propyi}-carbamic acid
tert-butyl ester in dry dichloromethane (5 mL.) under N, was added a 4M solution of HCI in dioxane
(5.0 mL, XS). The mixture was stirred at room temperature for 22 h, then concentrated in vacuum to
afford the amine salt (475 mg, 99%) as a tan solid.
Iz NMR (CDCly): 6 6.25 (2xs, 1H), 5.0 (d, J = 3.9 Hz, 1H), 4.8 (d, ] = 6.8 Hz, 1H), 3.4 (m, 1H), 3.1

(m, 1H), 1.5-1.7 (m, 2H), 1.3 (d, J = 6.8 Hz, 6H); 1.0 (t, ] = 6.7 Hz, 3H); LC/MS: 100% 199 (M+1).

REFERENCE 30
5-Methyl-3-0xazol-5-yl-isoxazole
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To a solution of (I-fornyl-propyl)-carbamc acid
tert-butyl ester ( .0 g, 5.34 mmol) in dry THF (10 nl)
wap@settianol was added nitronmethane (3.91 g, 6HCDDS2004/035282

nmol ) followed by triethyl angge (2.70 g, 26.7 mol).

The m xture was stirred at m tenperature for 22 h ,
and then concentrated in vacuum The residue was
diluted with ether (50 nlL) ang—w@ashed with

concentrated NH4C (60 rrg) er layer was dried
over magnesi um sul fate and/con€entrated in vacuum The "
resi due was purified ovelr 35 g silica gel, eluted with

DiisoBhtalunafsh ﬁ§rc€1de hle(m’,[ aNBCM, 28bmt 05, anfld%ljjwﬁmdéhqﬁ%q %%e over 20

. al cohol ( % O/%a alig el low ol |
Iinuias (g W o met H-5qmet YﬂISSX%ZH]\B 34qq)'box3glat§53 Bz®, z]n?? mpiel}) in 35 ml of dry
meth}lel@zgchj]onﬁe (vmh sﬁhﬁnﬁsa 7%% @\gd(tﬁc reatfion n:hx??e vgﬂ(% edoat (')?SX(II for‘]j 5 hours.

i soners, tota
The re%gmqslyamgﬂipEﬁEﬁ@Ed gryenched with ice (60 gm). After the b1phas1c mixture was

allowedl o5k to ?boﬁi tEl'h rgttuter ft)df‘ﬁglmﬁls&ﬂuﬂ@éfh% Yeﬂ?ﬁ}%paxé é]O@ Ak DA tea

c acid tert-b er To a mxture
aquequs slptiRp) wos W@F} gﬁybl@ypr Wore sqpriseg the eqirdyamias extricidd with methylene

chlorfde. r’f‘heki‘) Yic e8FdcB welrdld Ye |
(1 kga 14. 75 mmol )&lar? drrsédlg%gm@%% b ae%ﬂéét‘(e&‘g’%g'a‘;%dlgd prossure
to givg 55' thyl-isoxazele 3 lighydp qsShiitg FolidHll Greimie (1. 20

nmol ) . The mxture was stirred at roomterrperaturefor

24 h then diluted with 40 nL of dichl oronethane and
P--Tofgcasratonl prthyisesyamds1 45 pm, FABmEohani Bothsier carkesatd (1.24em, 8.97
mmoK Wefe aﬁ&tglrl@%s&ﬂﬁo%wf%%%ﬁqu%ﬁgﬁ Fa%eﬁgdel (Fl] 0 ?r?%lémémg I?) in 35 ml

resi due was purified over
of dryethanet #nd|thegerctian extyre F)’laaf?@u%ed (29°Cﬁ for éﬂ:lfﬂus dThe reaction was cooled to

room@ém;%ﬁalﬂi{'e At c'ahéeﬁﬁ’atgd ﬁlfdl’:ﬂ%&ljw kn%kslu 1%@%@’1&1&“&%&63)&&011& in diethyl ether

carbanic acid tert- uty
(100 pob|apd Patew(26) nﬂ)kﬂma(ne@@er yras s¢paratad AndBe {qupoud efjtrac®d 56th diethyl

ether. (ﬁb o}g"Quc e}gtra%t)'s Tyefe \(I&(‘Ehed]vvlltﬂagrmg a&? Wgt‘g?(htl d]0V8r0 odégllH%lfate and

| soners, toéta
conceelmtgt@dix)red@m g@ige the title compound as yellowish solid (1.25gm).
LC/MS: g-fg'{; Jsgeprepyl -1 soxazol - 3-yl Vtrimethyl sil anyl oxy- net f
ayP-propyl)-‘carbamic acid tert-butyl ester To a
sol ution of

REFHRENEEW - 3-nitro-2-trineth. ylsilanyl oxy propyl)-carbam
1| C %m d tert butyl ester (918 rrg, 2.86 mml)
9 '.‘ - 3 XX(C] ¥ th i

¢ acid tert-butyl

ester 3- Met hyl -I -butyne (586 rTg, 8. 5 rmol) in dry toluene
(15 nmi) under was added triethylamne (10 drops). The
for 28 h

m xture was heated to OCan a seal ed vi al ,
and then cool ed to, Mq%eoatur%d/\ater (1 m) was
added and t he

Triethylborane (1M in THF, 12 ml, 12 mmol) was added to a solution of 5-Methyl-3-oxazol-5-yl-
isoxazole (1.8 gm, 12 mmol) in 40 ml of dry Tetrahydrofuran and the mixture was stirred at room
temperature for 15 minutes. The mixture was cooled to -78°C, nBuLi ( 2.5M in Hexanes, 4.8 ml, 12
mmol) was added drop wise and the mixture was stirred at -78°C for 15 minutes. A solution of S)-1-
Formyl-propyl)-carbamic acid tert-butyl ester (898.7 mg, 4.8 mmol) in 15 ml of dry tetrahydrofuran
was added drop wise and the reaction mixture was stirred at -78°C for 3 hours, then let warm to -30°C
and quenched with acetic acid in ethanol (4%, 250 mil), stirring continued for 2 hours, while warming
to room temperature. The reaction was concentrated under reduced pressure; the residue was dissolved

in diethyl ether (250 ml) and stirred for 1.5 hours at room temperature. The precipitate was filtered; the
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m xture was stirred for an additional 2 , then
filtered. The filtrate was concentrated in vacuum and
wo b@snerisdue was purified over 35 g silica gel PCPUS1064035282
with ethyl acetate: heptane :5) to afford -r(5-
| sopropyl -i soxazol -3-yl ) -trirmet hyl si | anyl oxy- met h
gl | -propyl) - carbam c acid tert-butyl ester (764 ny,

ltraﬂﬁzv?S ﬁ%m?tfﬂ?é’ ol er rgds %(pﬁ%ssqrﬁbl\&\ﬁg%mgto #ph? 09 sﬂlg§ elﬁth'l')g, with a

mixtdré bff methylend dlilorﬁbl)md éhyl Acetatrciza@¢ the tifg somGppd aq_@}q\)gllovz sohd (830 mg).

i soners 71 (M BOC+1) . REFERENCE 29 - Am no-
-(5-i soﬁpg}gé%(i)&oég i gl )-butan- -ol hydrochloride
CCHN O To a solution of

EFQ I 5153 | sopropyl -i soxazol -3-yl)-trinethylsilanyl oxy-ne
REFE or yI} carbam c aC|d tert butyI ester dndry

of HO in d| oxane (5. O b | Them xture vvas
stirred at room tenperaftu r 22 h, then

concentrated in vacuuml—t2 d thg ne salt (475
ny, 99% as a tan solid. H N d 6. 25 (2xs,
IH, 5.0 (d, J = 3.9 Hz, /I’H) (d, 6.8 Hz, IH,

3.4 (m IH,
Hyd®g&n cfhiond@ EgM 1111 O d(og;anez]g% @) vyasl.que %pwq_eép R/Bglmﬂ?dgb (&%91 {Hydroxy-
[5—(%%%1—15&%@ a’z')’& 2-y1] -methyl}-propyl)-carbamic acid tert-butyl ester (0.75 gm, 2.22
a

zol - 5-yl -|soxazoIeD||sobuty6\£Iumn for 2.5
mmdi)ﬂdrll)dx@ of mehMepgchiyaive ag@ewﬁonzgtx‘guws} gtr%la‘galperature or

hourgl 1&% A{X‘ @Cﬁl \9&’5%1}.11.%9 with Gféth?@etﬁé? (ﬁ) 09 labid ét@f&d (ﬂfr another hour at room

I soxazol e- 3-car boxyl at e
tempmhry conceBFated mgqsduqqdwr@ﬁ@.trp,gg @B¥rdhe qlq-ﬁoina)gundvﬁs g'{:]ﬂoms]h solid (0.75 gm).

B350 S R R e 10 s a0
3H) Ps%éézf%%%(ﬂljﬁ?cﬂ@/ﬂis\’\tob% haRaM69 gm) After the

ic’m xture’was allowed to warmto room
tenperature, potassiumsodiumtartrate tetrahydrate
( at urated aqueous sol ution) was added. The
mgkl%—%ydeﬁrif/\ere separ at ed the aqueous was extracted with
b2 Axpediey buggatlrelcts were dried
over SOdI um sul fate and concentrat ed underoreducedH,
pressure to giv 5. l\/letfayl - soan\/I@ BNCQf/iﬁq;(de\hN\ﬁe\ia;

whi te>(olq\ﬂ/(l E— \c[)f/

S

A solution of (S)-3-tert—Butoxycarbonylamino-2~hydroxy—pentanoic acid (2.00g, 8.57mmol) and N-
hydroxy-cyclopropanecarboxamidine (1.03g, 10.29mmol) in dichloromethane (20mL) was stirred at

. 0°C and 1.25 equivalents of N-cyclohexylcarbodiimide-N’-methyl polystyrene (1.70mmol/g, 6.30g,

10.72mmol) was added in portions. The reaction mixture stirred under nitrogen for three hours while
warming to 15°C. The reaction mixture was filtered, the resin washed with dichloromethane and the
filtrate evaporated under vacuum to dryness. [LC/MS my/z=338 (M+H+Na)].

The residue was dissolved in tetrahydrofuran (20mL) and heated in a microwave reactor (Smith
Creator) at 160°C for three minutes, cooled to room temperature and evaporated under vacuum to

dryness. [LC/MS m/z=320 (M+H+Na)]. The residue was dissolved in dichloromethane (50mL) and
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P-- Tol uenesul fonyl nethyl isocyanide (1.75 gm 8.97

mmol ) and Pot assi um carbonate (1.24 gm 8.97 mmol)
wowrrs/oadded to a sol ution of PCT/US2004/035282

5- Met hyl -i soxazol e- 3- car bal dﬁhyde (1.0 gm 8.97 nmol)

in 35 mM of dry nethanol and®the reaction m xture was

refl uxed (90 ©) for 5 hours. The reaction was cool ed

LSaDer.at Uik AN & ONe Sk, Moo e il BfBrometh

St’rreﬁlra roou:peemp g3 dp S(\%\i}étg()% g?%t?%neda i'hdl et hyl ether
adde( B0 wite) Aefred mmnrs(meacnbr) waﬂaﬂvepmtgbmder Yagyusn todagness and
assl g et o ita e AQUARAE, TICE ARl SR iing 3 g added e
the rifi@fne stirreld atedomVeenIpesm«: ovvreght.f Bheemizvge wemfdtentdraad igshed with

senlfgRiapE LR A S B G S P (IS hios o)

REE%E&REMBEI}S IleﬁFf)tS@tron of the BOC protecting group was carned out with HCl in dioxane

(5 - Sz met
o g S b B G Bty L SR PR R R Bl
Tri et hyl borane (IMin THF, 12 m, 12 mmol ) was added
4_;_%_ uti on of 5-Methyl -3-o0xazol -5-ylisoxazole (1.8
REF in 40 m of dry Tetrahydrofuran and the
(S)-TAXtint- B3N gt i 2.4 etadbizolr Hivbitempet at ure for 15
mnutes. The m xture was cooled gn -78 C nBuLi ( 2.5M
in Hexanes, 4.8 m, 12 mmol) was/ added drop wi se and

the m xture was stirr 78 C* NH15 minutes. A
solution of (S)-1For -fcarbam c acid
tert-butyl ester (898.7 ny, \4. ) in 15 m of dry

t et rahydr ofur an was added le0|6> wi se and the reaction

A s%ﬁ)tﬁ]%f @)— = %KJ{ gfceagao?(%lﬁm%@ Z%lyti&g( gelgglﬂ)ﬁcsacuf (b%ﬁg,l8e§7mmol) and N-

guen tic acid in ethanol
hyd;(oﬂ%cxﬁ&ﬁldtﬂe)(l 3 §t9| Surhalgin dishlorameguing GOmR.) Weustisred whH)°CelN-

cycl\é\@%%%g?%]?%%gﬂ nf 0 a geég r A Sl,lgmu?ﬁlg’?% HEQP’]\Q@ﬁ avas added in portions.
The GdaSiSd i@ ehrd Wasddt]ﬁ’édlyﬂdeﬁmh@en oz oBe hduy. 'Hmdeagtwrr mixthré was ﬁltered the
it bR TR S PG B o ey s
m/zPFRIFLHE), 298 MAH -ibtitempl T @fidye v ds;sdlveﬂan ezltrallydngumn {29mL) and
healph@ AP ELABOTH AT CARE 3 ST 6P B3 oh © 9ot empetatre
and Egphﬁted QA% va38mltdMdyhess. The residue was purified via flash chromatography (eluted
with a gradient from 5% to 65% ethyl acetate in heptane) to give the product as a white solid [LC/MS
m/z=356 (M+Na"), 234 (M+H"-Boc)].
The product was dissolved in dichloromethane (45ml.) and trlﬂuoroacetlc acid (5ml.) was added.
After two hours the reaction was evaporated under vacuum to dryness. The residue was re-dissolved in
50mil of dichloromethane. Silicycle triamine-3 (9.9g, 39mmol) was added and the mixture stirred at
reom temperature overnight. The mixture was filtered and washed with dichloromethane. The filtrate
was concentrated under vacaum to give (8)-2-Amino-1-(3-phenyl-1.2 4-oxadiazol-5-yD)-butan-1-o0l

(775mg, 38%) as a white solid.
1l NMR (CDCl3):5 8.12-8.06 (m, 2H), 7.54-7.45 (m, 3H), 4.93 & 4.75 (2xd, J= 5Hz & 3.5Hz, 1H),

3.25 &3.11 (2xm, 1H), 1.78-1.42 (2zxm, 2H), 1.04 & 1.01 (2x t, J="7.5Hz, 3H). [LC/MS m/z=234
M+H)].

REFERENCE 35




REFERENCE 32
(S)-2-Am no-I|-r5-(5-nmethyl -i soxazol - 3-yr)-oxazol -2-yl 1

WO bassamik2 ol ; hydrochl ori de Hydrogen chl ori de PdVUB2004/035282
1, 4-di oxane, 3.3 m) was aang_dropmﬁse to a solution
of ((S)-I-{Hydroxy-
[ 5- (5-nmet hyl -i soxazol - 3-yl ) - oxazol - 2-yl ] - et hyl } - pr opy
| )-carbamc acid tert-butypnester (0.75 gm 2.22 nmol)
in 10 m of methyl eneyghl okide an the reaction mxture
was stirred at room tehper at Nfor 2.5 hours. The
reaction was diluted wi th diNst by er (50 mM) and
stirred for another hour at room erature,
concentrated in reduced pressure ive the titl
conpound as yellow sh solid (0.75 gm). H NVR [ (CD)

SyntBeyized @s @esaried iy thafaflowinggepctian schaye: "6 70 (s, 1H), 4.90
(m IH), 3.580m 2H), 2.50 (s, 3H), 1.60 (
0_905({enSH) LTINS 10030,,29 (M) REFFFE
(S)-2- - (N CVel OPFBYT - = .
. 2, 4- oxadi gzol - 5-yl ) - btt°én**2® OH OH go Assol uiion of
(S) - 3-t ert- But oxycar bonyl ani no- 2- hydr oxy- pent anoi®
acid (2.00g9y1)8. 57mmol ) and Nhydr oxy- (2)

equi val ents of N-cycl ohexyl carbodii m de-N -get A
reaction mxture was filtered, the resin Wbshé | w
heated in a mcrowave reactor (Smth Creator) .at,..l80:8Ec
di chl orone@Hane (50n) andstirred at roomtegperature
as a%BEnL/%eﬁﬁ%ng of 50% t k4 | uor oachlNE ackd in

cycl opr opanecar boxam di ne (1.03g, 10.29mmol ) in
pol ystyrene (1. 70mmvl /g, 6.30g, 10.72mmol) was added
in portions. The reaction mixture stirred ungBr

iy
di chl oronet hane and the filtrate evaporated undéro Ph
vacuumto dryness. [LC M5 mfz=338 (M+H+Na)] 4, The
for three mnutes, cooled to roomtenperatur gnd
evapor at ed under vacuumto dryness. [LC/ MBS nyz2330
di chl or anet h s add®0 dpop W se. Aftertthr sfif
t he reaftionNWasﬂSVaporated under vacuumto dryes Ph
and di ssolved in 5Qriof dichl oronet hane agai n. ThT ee

di chl oronet hane (20nL) was stirred at 0 C an ’?V??““
nitrogen for three hours while war miBegNEo

resi due was di ssolved in tetrahydrofuran (201) and
(MrH+Na)]. The residue was dissolved in
equi val ent st5bf Silicycle triarnnme-3 was added and

$H-1-[Hvdroxv-(N-hydroxvcarbamimidoyl)-methyl]-propvl } -carbamic acid tert-butyl ester (2

A solution of (2-cyano-1-ethyl-2-hydroxy-ethyl)-carbamic acid tert-butyl ester (9.53g,
44mmol) in methanol (80rml) was cooled to 0°C and treated successively with hydroxylamine
hydrochloride (3.05g, 44mmol) in methanol (80ml) and 25% sodium methoxide solution in methanol
(10.2ml). After stirring at 0°C for 5 minutes the reaction mixture stirred at room temperature for 5
hours and then evaporated. The residue was partitioned between ethyl acetate and water. The organic
layer was separated, dried over magnesium sulfate and then evaporated under reduced pressure. The

residual yellow oil was subjected to mplc, eluting with a mixture of ethyl acetate and heptane to give
{(S)-1-[hydroxy-(N-hydroxycarbamimidoyl)-methyll-propyl }-carbamic acid tert-butyl ester (3.5g) as
* white solid. MS: MHT 248.

{1-[Hydroxy-(N-benzoyloxycarbamimidoyl)-methyl]-propyl}-carbamicacid tert-butyl ester (3)
A solution of {1-[hydroxy-(N-hydroxycarbamimidoyl)-methyl]-propyl}-carbamic acid tert-butyl ester
(2) (2.5g, 10mmo]) in dichloromethane (125ml) was treated with benzoic acid (1.36g, 11mmol), EDCI
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‘ extr@fegéw

the m xture stirred at room tenperature overnight. The

m xture was filtered and washed w th di chl or onet hane.
wer@posEsz under vacuumto give 1.04g (61% oveP@i/Up2004/035282

[LC M5 mlz=198 (M+H) ] Alterqi ively, deprotection of

the BOC protecting group was Carried out with HCO in

di oxane to give (S -2-

tfhiet@iashind 2 08 58 M midYtadd sthrred at room

@1f%nnﬁk%chﬁgg?gigg%EFERE ]&134 gVQ gnlno- -é ) phenyl -
temperatm;e oscaighiz e _r@.cgppl) miFre yas wque%w%qaag?tgir]so yum b1carbonate solution,

then (vx@er %&%ﬂsd B %Wraﬁpﬂﬂyﬂ & dﬂﬁedzuﬂayﬂ’é&ﬁéyd PeRtANAhE residue was
and drox¥ benzam di ne
SubJ(CILengmPQ okyime Mithilf e mlp@%ne#e%/ ‘A ISTh exiafe apd deripnerpighre to give

{1 '%%’F g?ﬁ Sﬁi 9% h&ﬂfd@ﬂﬂd @%% lﬁﬂ}-cafmhih‘ﬁ&dt rt-butyl ester (850mg) as
(Q y#%%%)(ﬁ . 35 nmol ) maslafse]llﬁ : =

aydmwidﬁnmsjmnﬁ3saactlon m xture was stirred under
thrOoe fo e'hour. The reacti.gn m xture was
1 £3d1a7Q. di-chl or omet hane and
A soli@n bf d3§ (1a3ge4 SHaph ﬁﬂﬁlglirmd mie heamcam mm"c an dmnme reactor (Smith

et B URL e ITRE Bl P S e Pgpgrator ot 80°C

for In6@t rkivdl BoWh sl@VEME whetaksnGi dl(:]smomamme(aomr) )amatreaaca@nfﬁ
il e 28 3 S50 5 SO SURELAY B0 e e
pres§id, ichide ehkid ia vaked Shashddr v(Zlﬂ‘H])@M[ ajpbyus (lzaflelt.ﬂiasxﬂied\mm 15 NaOH solution and
0 0
ar adi t f ol g A)e a r%s AL zty{:r é/r%eg l%%c? tlflaE%%egd%? gré %&%ﬁﬁguced
presgure t%?gﬂve@\'ﬁ'rﬁno &(l@-)ﬂlenvirhez goxadiagd]- A sbudas 5ol (\Zé(ﬁing)ras a palc brown solid.
di chl or onet hane 45nh& and trifluoroacetic aci
THNMR (Gladiedt 3 8aF+- %10 ndHR IS 4THE PHA A sh4-fasd: évélr% rléle éd18 -3.05

under _vacuum_t o ue was re-dissol ved
@HHHﬂstﬁkéﬂoﬁ%8ﬁ%&&§#@%ﬁ§ﬁeﬁp§%$%§§g|e triamne-3 (9. 9g,
39mMmol ) was added and the m xture stirred at room
Vtegﬁerature overnight. The m xture was filtered and
RE th di chl oronet hane. The filtrate was
(S)—@-@E@t@ﬁf—!—%rﬁﬂlﬁ%@@Son\{'ﬁﬁﬁthBehﬁn@d': ¥&d
(SV2- Am no-1| - (3- phenyl -1, 2, 4- oxadi azol - 5-yl
)-butan-1-ol (775ngy, 38% as a whjte solid. HNVR (CDC
) :d 8.12-8.06 (m 2H), 54-7.45Xaon 3H), 4.93 & 4.75
(2xd, J= 5Hz & 3. 5Hz, 251 &3.44 (2xm I H),

1.78-1.42 (2xm 2H), 104\[@}J 1Y2x t, J= 7.5Hz, 3H).
[LC M5 m z=234 (M+H)]. o} O

Pyridine (5 ml), 4-(dimethylamino)pyridine (0.01 g) and acetic anhydride (11 mmol, 1.12 g) were
dissolved in dichloromethane (150 ml) and the resulting solution cooled to 0°C. (S)-3-tert-
Butoxycarbonylamino-2-hydroxy-pentanoic acid (10 mmol, 2.33 g, A) was added at once and the
resulting reaction mixture was stirred for 5 hours.

1M hydrochloric acid (250 ml) was added and the mixture transferred into a separating funnel. The
phases were separated and the aqueous phase extracted three. times with ethyl acetate (200 ml). The
cornbined organic phases were washed twice with water (200 ml) and with brine (100 mi). The organic
phase was dried with magnesium sulfate and the solvents evaporated under reduced pressure to give

(S)-2-acetoxy-3-tert-butoxycarbonylamino-pentanoic acid (2.535 g, 92 %)..
MS: m/z=298 (M+Na"), 276 (M+H")
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REFERENCE 35
(S)-2-Am no-| -r5-phenyl -ri. 2. 41loxadi azol - 3-yl Vbu
wo aws5l04akBSynt hesi zed as described i the fol | owemUS2004/035282
reaction scheme: O H H BocNH., NH OH HO B ocNH N N H
NaOM e MeOH N, OH (2) B ed¥sic acid ED | O H BocNH
(3 ) Mcrowave, 150 C diglyne OH TFA BocNHD CM"' N "
REFERE 344) | S -1 -rHydroxy- N-hydroxycarbam r
_____éi_l\{i oy%%_- net hyI 1 propg | )-carbainic acid tert-butyl
ig aqd laghino-1-[N'-(4-trifluoromethoxy-benzoyDhydrazinocarbonyl]-
but t@gst gyano- | - et hyl - 2-I | ydroxy- et hyl)-carbamc acid
ert-butyl ester (9.53g, 44mmol) in methanol (80ni)
was cooled to OC and treat\ed successively with

hydr oxyl ami ne 9, Q
7( \)\\( \N)\Q
H 0
/ F

(S)-2-acetoxy-3-tert-butoxycarbonylamino-pentanoic acid (1.82 mmol, 0.5 g, A) was dissolved in 30

F
F

ml dichloromethane. N-Cyclohexylcarbodiimide-N"-methylpolystyrene (3.64 mmol, 1.92 g, B) was
added and the resulting reaction mixture stirred for 2 min. 4—(triﬂuoromethoxy)b‘enzoic acid hydrazide
(1.65 mmol, 0.363 g, C) was added and the reaction mixture stirred over night. After 16 hours LC/MS
analysis still showed hydrazide. Polystyrene methyl isocyanate (1.65 mmol, 1.15 g) was added and
stirring continued for eight hours. The reaction mixture was filtered under suction and the filtrate
concentrated under reduced pressure. To give acetic acid (8)-2-tert-butoxycarbonylamino-1-[N'-(4-
trifluoromethoxy-benzoyhhydrazinocarbonyl]-butyl ester as yellow foam (0.5 g, 64 %). According to
LC/MS still some hydrazide present. MS: m/z= 500 (M+Na"), 478 (M+H")

REFERENCE 38

Acetic acid (S

butyl ester

The acetic acid (S)-2-tert-butoxycarbonylamino-1-[N'-(4-triflucromethoxy-benzoyl)-
hydrazinocarbonyl]-butyl ester obtained above was split into 5 portions, which were separately reacted
as follows:

acetic acid (S)-2-tert-butoxycarbonylamino-1-[N'-(4-trifluoromethoxy-benzoyl)-hydrazinocarbonyl]-
butyl ester (0.21 mmol, 0.1 g) was dissolved in THF (5 ml) and the solution filled into a Smith
Microwave synthesizer reaction vessel. 2-tert-Butylimino-2-diethylamino-1,3-dimethylperhydro-1,2,3-
diazaphosphorine on polystyrene (1.05 mmol, 0.456 g, 2.3 mmol/g loading) and the p-Toluenesulfonic
chloride (0.25 mmol, 0.048 g) were added and the reaction mixture heated at 150°C for 10 min (fixed

hold time) in the microwave synthesizer.
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hydrochl ori de (3.05g, 44mmol) in nethanol (80m ) and

25% sodi um net hoxi de solution in nmethanol (10.2m).
wa@\bdos4@Es2 rring at OC for5 m nutes the reacti oPCTUS1004/@35282

stirred at roomtenperature for 5 hours and then

evaporated. The residue was partitioned between ethyl

acetate and water. The organlg | ayer was separat ed,

dried over magnesium sul fate and t hen evaporat ed under

reduced pressure. The residual yellow oil was

Thesuiabiga ret tom{Xpires, wead ﬂkérmnwértshctﬁn ai'g(&ﬁfe%n Wastfeh Witk 300 1l ethyl
| vdr oxy-

at e .an etaneto SVI -
ace%%d?%wgzﬁ] 1‘1 der ‘B'il‘ﬁ P“fssefér bani ¢ aci d
The et prodicy purifisd e fl(aﬂl &ga)nmogﬂphi @Bistidel Hbrizdd325MdoRAR; crude product

load% [{Jﬂﬁﬂ%ﬁ S e ey 4V e h%'fn]%?%?ﬂ? rPm % ehvkisgatate in
heptanedp B0 Frpthyl ace@teen heptane) 249 imd A Gf ethyl acetate in heprane 60 ml gradlent 30-50
% et 1-abddMn $000LIC0NE Bt ?ﬁi& g}l Lo ar
° %r?r C aci_ ttane:rt but'y] est er t%% C%“"é%‘ 2 ~Ztert-
butoy ST yemethogysohenybat. hétomidiszolkieyiz-bi eﬁ!ét‘_(bZSgSS
%) (1.369, IIm’mI) EDCI(2 14 g, IIm’mI), HOBT (1 3749,
| ) triethylamne (1.35n, Ilrnnol) and
MSWAQ M room tenperature overnight. The reaction
m xture was washed w th saturated sodi um bi carbonat e
Na S and then

REFERENEEQ®, then water, then dried over
‘_e_a—p‘dmged under reduced pressure The resi due was
4 % = y s ,‘ :, £ o A ﬁb

ten_%geseg,hyl acetate and hept ane m xture t o give |Il-lhy

a’oxy-

Sf - benzoyl oxycar bar ni doyl &t hyLi - propyl | - car bani cac
idtert-butyl ester as, a 6 d M5 IWH 352.

2- Amino-1 -( 5- phe yI - 4loxad 03=yl Vbut an- - ol

(5) A solution o 1 g, 4. Smml) di gl yne was
heated at 150 C | n a mccrovvave reactbr (Smith Creator,

va rat nder
Acen?ggé lzrsﬁr)z-tglg E’;“e‘ %v ac %%g%?gﬁé%qgﬁ“% Wbu’r’%‘l'f”ﬁ‘di“d‘z‘m -
butylgpterd0.81 mmshf-28 8) ek dishived inagnixtadeeh THR (m 101D brod et {(1BAD. Lithium

hydrc(t@%&mt@ @ﬁzixhﬁélt sdsmms tddef bAMQRORGRL] r;mer&g QLP,% 50&;1;‘;?

erature hours. Sol vent evaporate

S°‘”eﬁ‘ﬁ g}érﬂ er@a{?%aniﬁf E‘é‘g Rf@resyrs apd theapstdiye fransfemedinto msmg fannel
with Y0thl efBEMcetan mn:msmi eyt TIRambded edre wépﬁﬁte&/hﬁ\kﬂékioé%yﬁﬂa%\washed
with g tra% hnﬂglchlor ani_.c | ayer
! %m eg%over g@’ PR e %F%\ IH?Fd‘S’? Fgtee e solvent was
evap@%@dwee@eedgqmel@a@rﬂm@umdef l‘igmhemydm)leld -1- h droxy-[5-(4-
% & ! _m g[ggrb A5 & b own
Ster as

sol1d. ‘
yellow pyl (8285 £ .8969 & 4. 65 @/&G rrd#@ﬂrﬁMJer 4lemat=r3 05 (2m
IH), 1.71-1.20(m 2H), 1.05-0.97 (2xt, J= 7.2Hz, 3H).

((3)-1-{ hydroxy-[5-(4-trifluoromethoxy-phenyl)-1,3,4-oxadiazol-2-y1}-methyl }-propyl)-carbamic acid
tert-butyl ester (0.54 rmmol, 0.225 g) was dissolved in dichloromethane (9 ml) and treated with

trifluoroacetic acid (1 ml). The reaction mixture was stirred for four hours. The solvénts were

RECTIFIED SHEET (RULE 91)
ISA/EP
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REFERENCE 36
(Sy2- Acet oxy- 3-tert-but oxycar bonyl ar] Qro- pent anoi ¢

w@edod/o40@d o o Pyridine (5 nl), PCT/US2004/035282
4- (di met hyl am no) pyridine (0.01 g) and acetic
anhydride (11 mmol, 1.12 g) were dissolved in
di chl oronet hane (150 m) and the resulting solution
cooled to OC. (S)-3-tert- -46-
But oxycar bonyl ami no- 2- hydr oxy- pent anoi ¢ acid (10 mmol,

&der’ol‘ld 9:9?%@&&3{?&@“ A gl L 51\%8[ e&éﬂloromgthane (20 mlI) and

eactl on ﬁ]X fre was stirred
Sﬂl%&?aiﬂé@ms 614 mmak 147 ePEE adilef. mseud@tsmamdwwmrad fok G0 B (over the

weekb@NThERhAHn ety S RAEE il LN 0] OG BRISERNCNE oive (615,

separ at ed and t he aqueous p ase extrac
minp-+1y[5-4-triforgmathaxv-phenyipl . jt-pxadinzel-J-yiiybiten= i ob DgaheS6 %). MS:

m/zPBES@seter e washed twice with water (200 m) and with
brine (100 m ). The organic phase was dried with
magnesi um sul fate and the sol vents evaporated under

REFEBBNCEd1pressure to give
- 2- t xx(-ﬁs- ert - but oxycar bonyl am no- pent anoi ¢

Abeee %.. Mi_glz=298 (MNa ) 276 (M-H

)REFERENCE 37 Acetic aci dQ \
r SV24ert - but oxycari 3onyl aiounoNy-r N - (44ri fl uor onet hox

A miknBESZON bprbphascarbbRNE Ak Eem&ﬂesmbdi 6%// b, 1‘%&&1)%d d hydrazine hydrate (7.3 mL,

0.15 ’ 2- acetox -3 tert butox carb [ am no-p
)gvap Tetlgned fipAs br gudscogle mm%gema?@@m Vesmixtur@@assviporated under

reductd phesifese tHea ﬂﬂ%d by azeotropic removahl of the solvent with toluene g‘ﬁe residue was
C ex ar oau rene

sl gl it TSl S R e vt i e

anthan)t& Me30s iql‘renwaﬁme@nmrmedudad(ptas ufrd togive I@Jj@g@*&lfé acid

drBfde Qe Bopdiipzy de (1.65 mml, 0.363 g, € was added and
tﬁe reactlon m xture stirred over ni ght. After hours

Am‘f the APy RPRanear oKy lic iEidduranider(3L:3 3803 Pobl) stigetbylerthoformate
(300 5) nd P-ioﬁﬁféjﬂmicacﬂhcﬁ&yﬂﬁw (ZOO]mgb5va9 i:ea‘f@%n@é}‘i’&ﬁx%ogmght Excess

e reacti on

il el P S bt P e Bl e e o e s

Aeley pE expdigaple mdﬁqn%)essure To give acetic
t.- amno-l- Sr-f4-
1
H Nﬁﬁ %ﬁ%)o%%w&%§%hgdﬁ g‘?ﬁﬁ%ﬁ ar BEMPr 1008 Y) AddDer
as yellow foam (0.5 g, 64 %9. According to LC/ M5 still
razide present. M: niz= 500 (MtNa ), 478

REFERENCHWA
{1-] !é—Wyclg'g)rgpxl-l 1.3.4]oxadiazol-2-v])-hvdroxy-methyll-propyl}-carbamic acid tert-butvl ester
\\/ L~

=

o/

A solutjon of 2-cyclopropyl-[1,3,4Joxadiazale (2.16g, 19.6 mmol) in dry THF (100 mlL) was cooled to
~78°C. "BuLi (1.6M in hexanes, 12.3 mL, 19.6 mmol) was added dropwise. The reaction mixture was
stirred at ~78°C for 40 min. MgBr,.OEk, (5.0692, 19.6 mmol) was added: The reaction mixture was
allowed to warm up to —45°C and stirred at that temperature for 1.5 hr. A solution of (1-formyl-
propyl)-carbamic acid tert-butyl ester (3.7g, 19.6 mmol) in THF (40 mL) was added. The Teaction
mixture was allowed to warm up to -=20°C and stirred at that temperature for 3.5 hrs. The reaction

mixture was quenched with 2 solution of saturated NHCl solution and extracted with ethyl acetate,
Combined organic extracts was washed with saturated NaCl solution and dried over MgSO,. The
solvent was evaporated nnder reduced pressure and the crude was purified by column chromatography

RECTIFIED SHEET (RULE 91)
ISA/EP
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REFERENCE 38 Acetic acid

rSV2-tert-but oxycar bonyl am no-|-r5-C4-trifl uoronet hoxy
WO pdosemoah) - 13. 4- oxadi azol - 2-yl | butyl ester ThePE@r/E81004/035282

acid

(S)-2-tert- butoxycarbonylan1ﬁg [ -[N -(4-trifluoronetho

Xy-benzoyl)- hydrazi nocarbonyl ] - butyl ester obtained

elutlﬁgb@metmacaﬁk hﬁd Hepfafe BixROE foi yetd 130Nk 201 2-y1)-
dIfeact_ed as foll oms acetlc %Cld

LCNﬁﬂzyg@ﬁﬁqoronethoxy benzoyl)-rlydra2|nocarbonyl]
butyl ester (0.21 mol, 0.1 g) was dissolved in THF (5

m) and the sol ution f|IIed into a Smith M crowave
REF Bzer reaction vessel. _
S Q-Q-Atngﬁg I? )Zchdpiﬂ 01,2218k edi%l- 8rah- 1351 Mo bl R (RYEE0-acetic acid
|azapwéspﬁor|ne on polystyrene %E 05 mmol ,

O 456 g, 2.3 mol/g 1T édlng and the p- Toluenesulfonlc

chloride (0.25 mmol, 0.048 were added and the
‘reaction mxture heatedHﬁ Cifor 10 nin (fixed
hold time) in the mcrovwave. sym i zer. The conbi ned
reaction mixtures were filtfred un suction and the

resin washed with 300 nl ethyl acetate. The conbi ned
A mikiukd afqll €S- cbyeroﬁropﬁlf[ﬁ: BHaxadieb]-Q+yt)ety dfor ey 113 @ b)cagbamic acid tert-

v LB R Bt L, 80 R0EARY

roonctappabtnrelfar 7 Ink éu[d doﬂceﬁtlrﬂﬂd todtymess uhder iddubddaedssan o giZ(SIR-amino-1-
f

LCNhEmMHme98@mHh1 gradlent 30- 50 @6ethy| acetate in
heptane, 300 m 50 ethyl acetate in heptane) to give
acetic acid (S)-2-tert - butoxycarfao gl at

REFBRENCER4f 4-rrifluoro rietho v- >henyl

(8)-4-4 DiFludro Hpldragand-1.2-ogadefin®dicyibomdt-&tind]-peRBndc aBB methiSister.

m z= 460 (M+l T) REFERENCE 39 S)-I-nvdroxy-f5-f4-

i fluor nethoxy- henvn-13 adiazoF-Q-vn-netthLpropyn
-cat at ic tert-butyl ester HO etic acid
(S)-2-tert-but oxycarbDnyl a
t|c | - [ 5<4- trlfluororoetho;&\ n bl-l,3,4-o adci azo

e AN

Triphosgene was dissolved in dichloromethane (10 mL) and to this was added, via syringe pump, a
mixture of S-2-Amino-4, 4-difluoro-pentanoic acid hydrochloride (1.00g, 4.90 mmol) (see reference
example 15), diisopropylethyl amine (1.88 ml., 10.80 mmol) dissolved in dichloromethane (10 mL)
over the period of 1h. After stirring for an additional 15 minutes a solution of homomorpholine
hydrochloride (0.67g, 4.90 mmol) and diisopropylethyl amine (1.90 ml, 10.90 mmol) in
dichloromethane (10 mL) was added to the solution. The resulting solution was stirred at RT for 2h.
The solvent was evaporated and the residue diluted with ethyl acetate (100 mL) then washed with 1M
KHSOs; (2x 10 mL), saturated NalHHCO;, and brine. The organics were dried (Na,SQy), filtered and
concentrated to yield a pale yellow oil. The crude material was purified on 20 g silica gel eluting with
ethyl acetate:heptane gradient 50-100%. (S)-4.4-Difluoro-2- [(perhydro-1, 4-oxazepine-4-carbonyl)-
amino]-pentanoic acid methyl ester was obtained as a white solid (0.40g, 28%).

'H NMR (CDCls) § 5.12 (4, J=7.5Hz, 1H), 4.72 (dd, J = 12.0, 7.2 Hz, 1H), 3.75 (m, 7H), 3.55 (m, 4H),
2.45 (m, 2H), 1.98 (m, 2H), 1.66 (t, J = 18.7 Hz, 3H).
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15

butyl ester (0.61 m, 0.28 g) was dissolved in a

m xture of THF (10 mM) and water (10 ml). Lithium
why@soxilgde hydrate ( .22 r ol, 0.051 g) was adeeriuszd4/035282

the reaction mxture stirred for 2 h. The solvents

wer e evaporated under reduced pressure and the residue

transferred into a separati ng8tunnel with 300 nl ethyl

acetate and 50 ml water. The phases were separated and

] I.C se_vwashed with brine (100 m). The
I'C%\ag’g%%’g%%a@’g*%%@éﬂ%dri ed with magnesi um sul fate.
The sol vent was evaporated under reduced pressure and
dri ed under high vacuumto yield ((S)-I-fhvdroxy-r5 -
(4 teifluoronmsth sxy-pheayl VL3. 4- oxadi azol -2- ¢
-met hyl }-pr pyl*)-carbarnic acid tert butyl ester as
yellowoil ( 0.225, 89 ) Ms: mlz= 440 (MtNa), 418

REFBAHKRQE BEFERENCE 40 fS >-2-Ap

(S}Jtl,'4>':/l§iﬂlx6rﬁ-§; %g”&'r&%@-%E@%%%Eél%ak‘so%bﬁ-%h?oi-glén?dnﬁi'c%ﬁ‘d' azol -
{-hydroxy-[5-(4-trifluoronenoxy-foReny])- 13, 4- osadi azo
-2-yl]-nmethyl }-propyl) :arbaini idtert-butyl ester
(0.54 nmmol, 0.225 g was diigglv d in dichloronet hane
(9 M) and ireated wt & Btic acid ( nml).
The reaction mxture s sfirfedofor four hours. The
sol vents were RECTIFIE EET (RULE 9 )
| SA/ EPevapor at ed under reduced pressure. The residue
was re-dissolved i dichloronethane (20 m) and

(S)-@#Mi?m-b [@eﬂadionm@ﬁ:zsphrméaﬂafoiylﬂcaﬁm}ﬂmmadg ?&id kA6 ester (0.38g,
. € i r ver, the .

125580 LML U5 S B8 (8RR S e st o
1.40mypol); dssolapriing WatersGmi added e Thepoactipe ovat ctivkdl MR for G8h, and then the

tifhh6térfahy 6 IR WAQ ¥efnovBE i Wicho, L $nétz00ad | fifad wi :
- -g%-ﬁl_ (0.164 §.96 9. vy ?%a%gﬁ%g{éﬁ‘ﬁ“ﬁm"ymcmmc
acid 40 JipH GByActed VA AR e 6380 LA @NRR0Db fand yaicentrated 1o
Yield S A DI Serns-b OXaeklivaroald-thopBitiy-coeih Al stk O0pdBakoif Bid 280 Fnite solid
(0_3%%%@ ne hydrate (7.3 nL, 0.15 nol) was reflTuxed for

rand cooled to roomtenperature. The m xture was

"H NMR (V180 6l) 8iti6 (bs, 1H), 6.60 (d, 8.3 Hz, 1H), 4.30 (dd, T = 14.5, 7.0 Hz, 1H), 3.57 (m,
4H), 3.43 (m, 4H), 2.38 (m, 2H), 1.77 (m, 2H), 161 (¢, T = 19.2Hz, 3H).
LC/MS: 100% 281 (M+H) -

REFERENCE 46
5)-4 4-Difluoro-2-{(perhydrgo-1.4-oxazepine-4-carbonyl)-aminol-heptanoic acid methyl ester

F
XL o
S288
e
O
To a mixture of Scdiwm bicarbonate (5.25g), p-nitro chloroformate (5.03g, 25 mmol) in acetonitrile

(130 ml) under nitrogen was added (S)-2-Amino-4.4-difluorc-heptanocic _acid methyl ester

hydrochloride (5.79¢, 0.025 mol) and stired at room temperature_for Shr. Homomorpholine
hydrochloride (3.61g, 26.25 mmol) and triethyl amine (12.5 ml) were added and the reaction stirred

overnight at room temperature. Solvent evaporated off under reduced pressure, crude partitioned

RECTIFIED SHEET (RULE 91)
ISA/EP
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reduced pressure and then dried by azeotropic renoval
of the solvent wth toluene. The residue was dissol ved

WO 2@50Mi1e2 onet hane and washed with saturated NeCI/UI1084/035282
organi ¢ phase was dried over anhydrous MySO sol vent
evapor at ed under reduced pr_é ure to give
cydopr opanecar boxylic acid hvdrazi de (4.3CG, 44% A
m xture of the CycJopropanecarboxylic arid hydrazide

betv(réik wad (150 R R ethyl Metaf@i‘@bﬁ ). Q&ialﬁﬁflgfeﬁﬁéﬁm(téﬁ@ Qaflel with K5CO;5

d p-tol uenesul fonic acid nonohydrate (200 ng) was
soldmemt(l:-ftﬂ) mh.JEF1 (160 Imi) awd brinei @5 m)EQrzoE: loyer vepaimpdd, dried (MeSO,) and

oS 00 15 SR Sl oy in vty 111
8:2 cenlfyd ragetate hepraps dpHaysdl by eyl aqsiased |t<am\feb£ilzngﬂLemmg_1&

e 1 L amiflo BhepBihi S adidthethvd eﬁer((ﬁBg)la's'q:?Ie }elﬂo@v é]_fn 4H) .
-7
LC’M%WCM#HJP, 41oxadi azol - 2-yl -)hydroxy- met h
ng- propyl >-carbann ¢ acid tert -butyl ester HO. A
sol ution of 2-cyclopropyl-[1, 3, 4] oxadi azole (2. 16g,

) in dry THF (100 nmL) was cooled to - 78 C.
- ~6M i n hexanes 12 3 L, 19. 6 nnDI) was_ added
(S)-hfLiflorecs-| pprhvire depgeeniie begrbenvi-aminglheptanpicacid 7 ¢

for 40 mn. MBr -CEt (5. 06929 19 6 mmol ) was adde
The reaction mxture was allowed 0 warmup to and
stirred at that tenperature forF hr. A solution of
( -fornmyl - propyl)-carbam & acfd tert-butyl ester

(3.79 19.6 mmol) in THR added. The
reaction mxture was all owed to rmup to - 20 C and
stirred at that tenper

e for 375 hrs. The reaction

By @oege HhE iaSiie nehad thtemcéﬁkwwms Qbove dht! m@g §§3'>H Difiuoro-2-

solUtion and extracted with g acet at e

[(peW@aﬂr@W%wmﬁﬁ)m%PW‘% e eegr marei was prepared (S)-44-
Difl &b DI ipeihydiod . asxnmbiRviadar minol MeptS iR

apar, under reduced pressure and the crude puri f
L@:ﬁé%&%ﬁ%&?um chr omat ogr aphy RECTI FI ED SHEET (RULE 91)

| SA/ EPel uting with ethyl acetate and heptane m xture
~to give { |-1Y5-cycl opropyl -

REFEﬁgﬁégagdiazol 2-vDhvdroxy- nmethy -propyll-cafbam c
52 L1 185418aafa 20 838 uh8 Nl

Similarly prepared according to the procedure for Reference Example 33.
LCMS: 200 (M+H)

REFERENCE 49

-1-[(5-tert-Butyl-1.2.4-oxadiazol-3-y] -methyl]-propvl }carbamic acid tert buty] ester

RECTIFIED SHEET (RULE 91)
ISA/IEP
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LCMS: 298 (MH ). REFERENCE 43

(S)-2-Am no-I|-f5-cycl opropyl -1. 3. 4- oxadi azol -2-yl)-b
WO t@soho1at : conmpound with trifluoro-acetic aciBCTES0M/035282

m xture of

{I-[(5-cyclopropyl-[1, 3, 4]ox§8|azol 2-yl)-hydroxy-neth

yl]-propyl }-carbamc aC|d tertbutyl ester (2.83g, 9.95

mmol ), trifluoro acetic acid (5 nmL) in dichloromethane

(20 m.) was stir roomjtenperature for 2 hrs and

concentrated to dzﬂﬁg;s undey reduced pressure to

gi veCS>2- am no- | f N N

cvcl opropyl - 1. 3. 4- ox |a - 2- W\ -1 -0l ; conpound

with trifluoro- acetlc aci é. L ; }%8?;498 (MH).

REFERENCE 44 —0

fSV4, 4-Di f | uor o- 2- r(perhvdro |, 4- oxazepi ne- 4- carbonyl)

-am nol - pentanoi ¢ acid nethyl ester. Triphosgen
{(S)dr[é@dﬂovr}d‘lhwrdm@hﬂb@m@#éﬂl}am@hﬂ!temﬁﬂ} cERgmic &cxgclhqeg bwa% ester (235mg,
0.953448 f %1211@ Il s RHRd e e Gedib a&;%né‘gcgﬂzlm 1.04 mmol) and

-di ntanoi ¢ acid ydrochlorld 90
the awrtib) rr@g@re hpﬁﬁc’e?telr'f@ eCdmrpiugitcs3y 2 Fauys Opiais Bicryjave from Personal
%ﬂlrg B ]sol§§1h t Was e ?m%gd R i vaSRnY €€ bidde obtamed was purlﬁed by flash
I chl or onet hane over the period of |h
chrogifographelitig vaﬂil aar@am @frﬁéhyl a5t adheriang GG mawﬁ«f ( SH [(5-tert-Butyl-
byl @arﬁQm@Zd te4t Ty IQHQII :e)s 226kvn oil (100 mg)
Y|
(m@rchﬂd:as@mmshm) (10 m.) vvas added to t he sol ut i on The
1 5S tosrar t -
R D, e T e S (e 180 173
1.48¢th9H), A6 Ral. 44 ((21@ eHim_l)43t&a éﬁ9 s D, Q% & ONOKES JE2 >5H_w3H>

NB[%#¢Q€ urated NaHCC>3, and brine. The organics were

filtered and concentrated to yield a
pal e yeIIOM/0|I. The crude nmaterial was purified on 20
g silica gel eluting with ethyl acetate: heptane
gradi ent 50-100% (S)-4,4-Difluoro-2- [Cperhydro-I,
REFERBNCE[5Dne- 4 carbonyl) an1no| pent anoi ¢ aci d net hyl
[ . hd (0.40g, 28%. H
Ay )y, 4.72 (dd, J =
12.0, 7.2 Hz, IFD, 3.75 (n] 7%0, 3.55 (m 4H), 2.45
(m 2H), 1.98 (m 2H), 1.6BH(t, J = 18.7 Hz,

3H . LO M5 295, (Mrh)y 317] (MNa) 45
2 - \
B

A solution of {(S)-1-[(5-tert-Butyl-1,2,4-oxadiazol-3-yl)-hydroxy-methyl]-propyl }-carbamic acid tert

\on

butyl ester (2.11 g, 6.72 mmol) in methylene chloride (20 ml) was treated with trifluoroacetic acid
(5.18 ml, 67.25 mmol) and stirred at room temperature for 3h. The solvent was evaporated under
reduced pressure. The residue was dissolved in methylene chloride (100 mil) and treated with PS-
trisamine from Argonaut Technologies (5.38g,20.18 mmol, 3.75 mmol/g loading) and the reaction
stirred at room temperature for 4h, filtered and the filtrate evaporated to give (S)-2-Amino-1-(5-tert-
butyl-1.2.4-oxadiazol-3-yl)-butan-1-ol as an orange oil (975 mg) (mixture of diastereoisomers).

11 NMR (CDCl) & : 4.73 & 4.58 (2xd, J=5Hz, 1H), 3.12-3.00 (m, 1H), 2.64-2.31 (bs, 3H), 1.69-1.44
(m, 2H), 1.43 (s, 9H), 0.99 & 0.97 (2xt, J=7.5Hz, 3H).

MS : 214 (M+H).
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f -Difluoro - - r perhvdbro-h oxazepi ne®-carbo
vt Vai ni noi - pentanoicacid F -OH (S) 4,4-D fl uoro-2-
WO ¢soimadr o- | , 4- oxazepi ne- 4- car bonyl ) - ai ni no] - pel/QsEN0035282
c acid nethyl ester (0.3 8¢, .1.29mvl) was dissol ved
in tetrahydrofuran/inethanor5%15irit/10rnL) and
['ithium hydroxide (35ng 1.40mmol) dissolved in water

REFEEghpﬁ%ﬂded The reaction was stirred at RT for | Sh,

t he nethanol/tetrahydrofuran was reanedl
shepp s 1.2 drotpdig 3 i -'.va\,, Mt Bcm e earbag igpcid tert-butyl

———nL), dried (Na SO and concentrated o yield
(SWk4-Difluoro-2- rfpe hvdro-1.4-oxazepi ne®-car bo

gl)-am toi-p ntanotg acid white solid (O.36g, 99% . H
NVR (DMSO-d6) d 12 6:}@)

. s,II—I)0660(d 8.3 Hz IH),
4.30 (dd, J = 14.5, 7. _R,57 (r 4H), 3.43
4H), Z.3S (m 2H), 1.77 m_2H) “161 (t, J 19.2Hz,
3H). LCZMS: 100% 281 ( MéH) REFER 46 fS 4

4-Pi fluoro-2-f ( erhvdro-1. 4-oxazepine-4-carbon g

-a] i nol- heptanoi c acid nethyl est To a m xture of
Sodi um bi car bonate (5.25g), p-nitr | roformate
(5.03g, 25 mmol) in aceto itrile (130._m ) under
nitrogen was added fS)-2-Arono-4, 4- di F1 uor o- hept anoi ¢

Asu !ngorfr%t AW orERhSic M@(I%El @61‘2%1) (aﬁd f@dﬁl@%ﬁﬂ@@r@?ﬁ 3-

lrre roomtenperarure f or r nmonor pholi n .
ethyhyrzgpcbmﬂ@hydu@hl(ogdea@u@g O 1p81) wt}lylawhhﬂﬁ%ﬁ%wb %ﬁ%ted with (5)-

1- [Hg avﬁ‘?]]%rdr ; b%ﬂlﬁﬁ&’oyﬂf}ﬁaﬁﬁﬁp&ﬁa%ér@ﬁma tdidl ERCbutyl oster G, 0.012mD)
verni at

roomtenperature. Sol vent evaporated off
and tmm@be}arrmdm Séuil, pPELBAl): dhe tepciign vaptirTed jabioer) tRERSTAUP pFsrnight. Then, it

was §Iﬁll‘:t§1-r % o?%l% nyrefy &E&ﬁ% V\ﬁa%ﬁkdvﬁhlesratu(-a% &H@o\ls ﬁﬁgfbgﬁatbysl)lutlon

cetate Organi c ayer separate washed
(30n§b [water (ﬁﬁ)n@)]_ﬁ@nq{ﬁ()nﬂ) |-4gpd 05 D0y apthifie mlyqqée\(amg@temder reduced

pressgreg ik f’es élﬁ'fy @és pafiREd 1%; £n bRt Y SRthe 94 a%ﬁﬁ&r ALY acetate and

under uced ‘press Crude purified by col
heptMr(ZJﬂhtO@g‘realpW Véﬂlltmsvlrdg@\%pz)h v/ v 1:1to

'H NMR (CDCL) § : 8.10-7.95 (m, 2H), 7.16-7.00 (m, 2H), 5.43-5.24 (m, 2H), 5.22-5.05 (m, 1H),
5.01-4.85 (m, 1H), 4.50-4.39 (m, 1H), 3.80-3.60 (m, 1H), 1.90-1.78 (m, 2H), 1.40 (s, 9H), 0.98 (t,
J=7.5Hz, 3H).

MS : 370 (M+H).

240 mg of the solid (0.65 mmol) compound obtained above was taken in diglyme (5ml) and heated at
160 °C in a microwave (Smith Creator, S00219) for 18 minutes. The solvent was evaporated under
high vacuum. The crude obtained was purified by flash chromatégraphy eluting with a mixture of ethyl
acetate and heptane (1:4) to give (S)-1-{[5-(4-Fluoro-phenyD)-1.2.4-oxadiazol-3-yl}-hydroxy-methyl}-

propyl)-carbamic acid tert-butyl ester as a white solid (148mg).

'H NMR (CDCls) 8: 8.16-8.09 (m, 2H), 7.25-7.12 (m, 2H), 4.98-4.73 (m, 2H), 4.13-3.87 (m, 1H),
3.82-3.35 (m, 1H), 1.80-1.52 (m, 2H), 1.46 & 1.34 (2xs, 9H), 1.02 & 0.99 (2xt, J=7.5Hz, 3H).
MS : 352 (M+H).

REFERENCE 52
-2- Amino-1-[5-(4-fluoro-

henv])-1.2.4-oxadiazol-3-y1]-butan-1-ol
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8:2 ethyl acetate heptane followed by ethyl acetate to
give (5)-4.4-Difluoro-2 - rf>erhvdro 1.4

Wo@@zepiine- 4- car bonyl Vam poi - bept anoi ¢ aci dj neP¢yiuS2004/035282
ester (4.8g) as pale yellow ggl LC MsS: 323 (MtH)
REFERENCE 47 (S)”4-Difluc)ios

>er hvdr o- 1. 4- oxazepi ne-4-ca thonyl)-a iai nol-heDtanoic
acid By proceeding in a si@glar manner to Reference
Esanpl e 45 above but using%(5)-4,4 -Difluoro -2 [(p
rhydr o- |, 4- oxazepi ne-4Nl>§f’27)¢T)a'\$\- ani no] - hept anoi ¢ aci d
nmet hyl ester there was preparled £S) 4.4 -

Di f | uor o-2-rf per hvdr o- 1/4- oxé\ge i ne

4- car bonyl ) -am nol- heptai LD ¢ ac)
REFERENCE 4 fSV2 Ami D -|
-(3-isopropyl -rL2. 41oxadi agol - - but an-1| - ol
Simlarly prepared according to th& procedure for
Reference Exanpl e 33. LCMVB: 200 (I\/MH) REFERENCE 49

(SI-1- t
ST B e RGP RO DU BLLUTE RECHE g b phenyD-
1,2 ﬁbﬁ&ﬂz&lﬁwﬁhﬁﬁbxylmsﬁ}’ﬁ(oﬁﬁa -tarbiynie @oi§ te@ butyldstaxycar ba i

g SR0b b 1 68 B 134 F LS o P 4 bt o 2709

(m, m} msmmhhm) 26611148 @MIHITOTE (@ @A21=TI5HZ13104 ol )
he reaction m xture heated at 170 C for 5 m nutes
Msr?ﬂél\’%rﬁys Optimizer microwave from Personal
Chem stry. The sol vent was evaporated under high
vacuum The crude obtai ned was purified by flash
3ography eluting with a mxture of ethyl acetate

{(S)aﬁﬂls ReabaBey1(.2. A))xa{dﬁzﬂBVﬁ) JisfdS¥xy-rethyYBprb@yl | -c Btk acid tert-butyl ester
, 4-oxadr azol - 3-yl Vhvdr oxy- net hv P-propyl ) -carbani c

LG/ MB: 309 ( M+H)

aC|d tert butyl ester a brown oil (100 ng) (m xture
of di ast ereoi soners). NE d 4.92-4.69 (m
2H), 4.05-3.85 (m IH)), 32315(2xbs
IH), 1.73- 1.48 (m 2H) 145& (2xs 9H), 1.43 &
1.39 (2xs, 9H), 0.99 6/(2xt JE7. 5Hz, 3H).

A suspention of (S)-l-[I-Iydroxyi(N—hydroxycarbamimidoyl)—'methyl]—propyl}—carbanﬁc acid tert-butyl
ester (6.12g, 24.78mmol) in methylene chloride (150ml) was treated with triethylamine (3.46ml,
24.82mmol) and then cooled to O OC. Then cyclopropyl carbonyl chloride (2.25ml, 24.79mmol) was
added dropwise. The reaction was stirred at room temperature for 1h 45min. and diluted with 150ml of
methylene chloride, washed with water (40ml), saturated aqueous bicarbonate (20ml), water (20ml),
dried over Na,SO, and solvent evaporated under reduced pressure to give a white solid (7.16g).

MS : 338 (M+Na).

A solution of the compound obtained above (7.45g, 0.024mol) in dioxane (150m1) was heated at reflux
for 15h. The solvent was evaporated under reduced pressure and the residue was purified by flash

chromatography eluting with a mixture of ethyl acetate and heptane to give (S)-1-[(5-Cyclopropyl-

1.2.4-oxadiazol-3-y])-hydroxy-methyl]-propyl }-carbamic acid tert-butyl ester as a pale yellow solid
g

11 NMR (CDCly) & : 4.94-4.74 (m, 2H), 3.97 & 3.85 (2xm, 1H), 3.62 & 3.48 (2xbs, 1H), 2.19 (m, 1H),
1.72-1.42 (m, 2H), 1.44 & 1.39 (2xs, 9H), 1.26-1.18 (m, 4H), 0.98 & 0.95 (2xt, J=7.4Hz, 3H).

MS : 298 (M+H).
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M5 : 314 (M+H). REFERENCE 50
rsS)-2-Amno-|-r5-tert-butyl-1. 2. 4-oxadi azol -3-yl)-buta
wm20050k013H A sol ution of PCT/US2004/035282
{(S)-1-[(5-tert-Butyl-1,2,4-oxadi azol - 3-yl ) - hydr oxy- ne
lhyl ] - propyl }-carbamc acid 't butyl ester (2.1 g,
6.72 mol) in nethylene chloride (20 mM) was treated
with trifluoroacetic acid (5.18 m, 67.25 mml) and

RE ]ﬁ\f @At roomtenperature for 3h. The sol vent was

d under reduced pressure The resi due was

with PStrlsame fro go
(5.38g,-20.18 mol , mgg\r

ut Technol ogi es
/g |l oading) and the

reaction stirred at rpom tepperatyre for 4h, filtered

and the filtrate evapor’”at t oygf (S)- 2Amno-

-(5-tertbutyl - 1.2.4-oxadizazol {3-vf* butan-1-ol as an

orange oil (975 mg) (nmixtlre o ast ereoi soners). NWR

(cbd ) d : 4.73 & 4.58 (2xd, J=5 IH), 3.12-3.00

(m IH, 2.64-2.31 (bs, 3H), 1.69- 4 (m 2H), 1.43

(s, 9H), 099&097(2xt J=7.5Hz,” 3H). M5 : 214

)0l 4 dxabifadi3- Fékyt 1}-carb id

S SRR 0 ol AR sy cric o
tert-batylacsted (3.¢tg, Ot yimoBsinehN ﬂcéarsélemnedﬁ I@lr 041-7 lln@e}) gvas Stlrred at room
temPerﬂ&rglfgr CI g’lggx}t J%?%%r Lrlrl%cgg y%llyéo C%% Mr% El\fl(ttgcpviuth a mixture of
ethyﬂ)a@:latd mﬁlf)thqrrﬂtmﬁfﬂ;ﬁlﬂéﬁ@feém @WP d®)-2-80n3 ne O HZgoxadlazol 3-
mﬂgj@%ﬁﬁﬁi%"%%i“hd (%621% m doyl ) - met hyl ] - pr opyI }-ca
'H NMRF(CDCHESCBZHM 2801537 &St1d2xd3D), 8.88 £2B} 2xantkD), 2.21 (m, 1H), 1.92-

n | mpl The reacti on was
150(5@?’?#‘%22%%%@ g#pﬂe?%@ur%%j\ﬁe%r%l ght Then, it was
MSdidaumed t h 40rr1 of nmet hyl ene chl oride, washed with

sat urat ed aqueous bi carbonate solution (30m ), water

(30m ), brine (30m ), dried over Na SC* and the
EXswpyent evaporated under reduced pressure. The residue

WaSMF,’ : .

m Xt rD .
Drorﬁ}fldcarBAﬁbﬁlEBSCmﬂtd)r(ﬂ HexXIQ?@_nnHINI\/R (CDCI ).d: 8.10-7.95 (m.

2H), 7.16-7.00 (m 2H), 5.43-5.24 (m 2H), 5.22-5.05

(m I'H,

To a mixture of (S)-4,4-difluoro-2-[(morpholine-4-carbonyl)-amino]-heptanoic acid (104 mg, 0.35
mmol), (S)-2-amino-1-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-butan-1-ol hydrochloride (86.7 mg, 0.37
mmol) and diisopropyl amine $219 mg, 0.42 mmol) in dry dichloromethane (5 mL) was added PyBOP
(113 mg, 0.87 mmol). The mixture was stirred at room temperature for 16 hr and the evaporated in
vacuum. The residue was diluted with ethyl acetate (25 mL) and washed with saturated NaHCO;3 (30
mL), dilute HCI (30 mL), then saturated NaHCOs (30 mL). The organic layer was dried over

magnesium sulfate and concentrated in vacuum. The residue was purified over 12 g silica gel, eluting

with ethyl acetate: heptane (2:1 then 1:0) to afford morpholine-4-carboxylic acid (1-{1-[(3-
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5.01-4.85 (m IH), 4.50-4.39 (m IH), 3.80-3.60 (m
IH, 1,90-1.78 (m 2H), 1.40 (s, 9H), 0.98 (t,
wQJ20058Hn42 3H). M5 : 370 (MtH). 240 g of the soPCTUSDNEE35282
nmol ) conpound obt ai ned abovg was taken in diglyne
(5mM ) and heated at 160C|némcrowave(8mth
Creator, S00219) for mnutes. The solvent was

cvch%)\é? %l?- ﬁ%gﬁi{,&%?a%o [5-%-%9&\6)?& L vﬂ IR%V]SA’I‘HQ'EOV?P& §|dﬂgﬂré’\§e§vl) -amide

rasiT crromato pny"efuting wth
(146nhg Ba%Rasof wigitehsylid. alc@VER @ownalsh@gs,atﬁfel (007Y1+1 474i ve
(S)-1-1
r5-f 4- Fl uor o- phenyl ) -1. 2, 4- oxadi azol - 3-yl 1- hvdr oxy- net
To a¥ylutigr efpyddphotiae-Waniboxydiciacid e f t-KBayioprepyi-&l. 2, Aloxaliagpi-3-g)-hydroxy-

meﬂa?f?]lzjlggp?’ é}SE’h%l'} 2’%;:%\1%1&&@ Wl%‘a? n@ll%%gso QIQT%JXQ %gpy’dmhloromethane 3

mL)ufler N3. V&E-aadeﬂi’b)eéﬂMaftiﬂ)genddu&@é L552wi(sejutipihn dl@llﬂ‘ﬁmah@!lGSMB g, .061

mm?lf/l,rxﬁbc rea%'@é%\gé%égg% room mperhtui]e_er ;ﬂz the§ 'ciaencﬂ\é[é Wlth?ﬁssgluuon of

Na,$,6) 1%-116@1[12(2 -themlpinf sdtuf dtadO¥ 23ISR €30in).). 1L adueonsldjaxok exdragted with
dich.LQ Igc'iléaﬁ\%gz g)(gnhrg | @)E{-’%é&!. c lgée?ﬁxg%rg gne%Cleglr rgégﬁgsnﬂlg sulfate and concentrated

in ve(cﬁ)m] Thd 1531&1143—de5 lpﬁﬁﬁed&h@ﬂm 9 silica gel eluted with ethyl acetate: heptane (1:1 then

2 1)&0 é‘@rrqjt?nfzgﬁl a%g?t%e @g@gyﬁ%mq%t ! } pr ?p)él )1scgr 8gm

IHN%R?@C@?S?;Q @ ﬂ@H&nﬂH)Zﬂm oft 182 5&34&1 Zl?téQHd 11)=hédd, T = 13.1,
I'H), 1.75-1.62 (m IH, 1.59-1.41
6.9 H1H,19)7 (nd, 402 384 GIL@H) (224<<m 285 7.25 kg 1HBR)0S5 SLH), 282m, 3H), 1.55 (m,

| -r(5-Cycl opropyl -1
ZH)AM;?%&EE?E)II?}% %4[ é%g?{?jxy net hyl | - pr opYD- car bani ¢
LC/RISE 28% 813 QDLH Y+ Nairdros sk 49agdeNnl. on of (S)- |
- PHydr oxy- ~- hydr oxycar bar ni r ni doy”~- net hyl | - propyl J- car
bam c acid tert-butyl ester (6.12g, 24.78mmpl) in
xAmpbhgbene chloride (150m ) was treated with

Mo trl et gyl am qe g 3- égnﬂ( ‘ %ﬁ@_Zgirmlog lalgeg‘lt h&n &gglca%omq)_

Dro%@ﬂiﬁﬂi—)ﬁ%lo&dﬂ&dl}@knjﬁ@\ﬁ se. The reaction was
stirred at roomtenperature for h 45nm and dil uted
with 150m of nethylene chlorlde, washed with water
(40mM ), saturated aqueous bi ar bonate (20m ), water
(20m ), dried over Na SCU Fsol vent evapor at ed under

reduced pressure to g V\h,ﬁwd (7.169).

PyBOP (171.73 mg, 0.33 mmol), diisopropylethylamine (0.0575 ml, 0.33mmol) and (S)-2-amino-1-(5-

cyclopropyl-1,3,4-oxadiazol-2-yl)-butan-1-ol; compound with trifluoro-acetic acid (0.30 mmol) were
added to a solution of (S)-4,4-Difluoro-2-[(morpholine-4-carbonyl)-amino]-heptanoic acid (88.29 mg,
0.30 mmol) in dry methylene chloride (4 ml) and the reaction mixture was stirred overnight at room
temperature. The reaction was quenched with aqueous sodium bicarbonate, extracted twice with
methylene chloride, the organic extracts were dried over sodium sulfate and evaporated under reduced
pressure. Column chromatography on silica eluting with a mixture of methylene chloride and ethyl
acetate gave morpholine-4-carboxylic acid (($)-1-{(8)-1-[(5-cyclopropyl-1.3.4-oxadiazol-2-yD)-
hydroxy-methyl]-propylcarbamoyl}-3.3-difluoro-hexyl)-amide as white solid (87 mg). LC/MS 97%,
474 (M+1).
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M5 : 338 (MrNa). A solution of the conpound obtai ned
above (7.45g, 0.024nvl) in dioxane (150m ) was heated
wa@eooseidiyx for 15h. The sol vent was evapor at edPCNT82004/035282
reduced pressure and the resigue was purified by flash
chromat ography eluting with & m xture of ethyl acetate
and heptane to give (S)-1-r(5-Cvclopropyl- 1.2.4-o0xa
Desé %R{u P%nbﬁﬁé%%?ﬂﬁw9%ﬁy bhs %ﬂﬁm&ldaéa e a solutlon of

tert- t
oG- peionsia 558 314 Dok LR FIoPRRYY & 4B AP I Ay ety
propg Q%alﬁoy"i} 48 di xS he}!yU)annge @9 rrfgrm) 14 ﬁﬂnol)ln a:%"rﬁetlﬁgen@ mﬂonde (10 ml)
AR 139 (XS, 18
and s)tlrgg a( @mn tergpeyatugepior 2:;3_]}oursw’§m re@:ggn meenqﬂg_:# gpﬂ{ﬂ@ulgzp of Na,S,03
¢! 1d. f? %gox 0 019' mla ?xéb‘d?kQﬂé@PWhe orgia_n|§ layer was |EKyglarate:d and the aqueous

| az O VI nt an- - ol
extrgmdmlth(ﬂqch@ﬁromethane The organic extracts were dned over sodium sulfate and concentrated

undér(r@.lcé p[rés?uirg@(l AR¥hath grgph§ oRX%BEH adilp v?iﬂ]YA I)Inxltdré/ &K Iﬁethylene
propyl } - car an1c acid tert-b este
Ch].O(‘lQC ﬂ]l]g},thymc@;atqmp moipholatedegarb HCEehA 4D h ( 5—CVCIODI'0DV1—1 3.4-
oxagga#le%&ng]%?ov%fc'afb'éﬁgﬂﬁi 3 'HHHU]?OU?CW@%%&H 4 th?cE pg\pder (48 mg).
porat ed under reduced pressure. Resid
g NpiRt (qmllﬁds WL kd, a=1514, UK} 568 (8f TH)| 5.48 &1, &t25Hn diHB%é (m, 1H), 3.72
It was then filtered to give
(m, #18), 320 A 4D, .53 28y Q}Br%bfiﬂ 08 (m, 14D ohe 2t A% Gin-38D, 1.60-1.45 (m, 2H),
salt as a brown solid (2.47g). H NWR
13&/@3%‘ %3%“’ 6?TO bs, 2H), 5.37 & 5.14 (2xd, IH) . 3.88
LC/MSI95‘7¢84'(22M11)4 H, 2.21 (m IH, 1.92- 1.50 (m 2H),
1.24 (m 4H), 1.08 & 1.06 (2xt, J=7.4Hz, 3H). MBS : 198
(MrH) . EXAMPLE 1 Mor phol i ne-4-carboxylic acid
EXAMIBME 3r (S) -1 - (3-cycl opropyl -1, 2. 4- oxadi azol e- 5- car bony

MOI'D})JOhDQ ﬁocg%l.og&ﬁ{cbﬁm (g I3I 3- (ﬁﬂg‘br&l h f{ kg%olr (- (Ia%ﬂlmrox}let%qﬁem P3.4-

IX[U e

‘ & htxaDianeded - car bonyl ) - ami no] - hep
tan0|c aC|d (104 ng, O 35, nmol ),

(S)-2-am no-I-(3-cycloprojyrl -

, 2, 4- oxadi azol -5-yl)-bu ap- | -ol hydrochl oride (86.7
ng, 0. 37

0

)I\ H\)j\(o>’®—»

NT TN ; 0
SRR RQF N

PyBOP (68.69 mg, 0.13 mmol), diisopropylethylamine (0.023 ml, 0.13mmol) and (S)-2-Amino-1-[5-
(4-triffuoromethoxy-phenyl)-1,3,4-o0xadiazol-2-yl]-butan-1-ol (38.0 mg, 0.12 mmol) were added to a
solution of (S)-4,4-Difluoro-2-[(morpholine-4-carbonyl)-amino}-heptanoic acid (34 mg, 0.12 mmol)
in dry methylene chloride (4 ml) and the reaction mixture was stirred overnight at room temperature.
The reaction was quenched with aqueous NaHCOs, extracted twice with methylene chloride, the

organic extracts were dried over Na2SO, and evaporated under reduced pressure. Column

. chromatography on silica eluting with a mixture of methylene chloride and ethyl acetate gave

morpholine-4-carboxvlic acid [(8)-3.3-difluoro-1-((S)-1-{hydroxy-[5-(4-triflnoromethoxy-phenyl)-
1.3.4-oxadiazol-2-v1]-methyl}-propylcarbamoyl)-hexvl]-amide as white solid (61 mg). LC/MS 71%,
M+1= 594

Dess-Martin Periodinane (15wt% in DCM, 0.58 gm, 0.21 mmol) was added to a solution of
morpholine-4-carboxylic acid [(S)-3,3-difluoro-1-((S)-1-{hydroxy-[5-(4-trifluoromethoxy-phenyl)-
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nmol ) and diisopropyl amne (219 ng, 0.42 nrnol) in

dry dichl oronet hane (5 nlL) was added PyBOP ( 3 ny,
wO2@%/0mmat ). The mixture was stirred at room PCT/US2004/035282

tenperature for 16 hr and the_evaporated in vacuum The

resi due was diluted wth eth?ﬁ'acetate (25 nL) and

washed wi th saturated NaHCO (30 mL), dilute HO (30

L

chloNd&Q 8 wil) anﬁh&rré&ﬁummtemga@mfplf 3 g Theaeaction ‘QaSSlTlPQCb%ﬂ ih 2 solution of
eth acef at e o
Nazsabﬂg é? %T(%E% 1%,2‘% ug I\ﬁlHldaﬁ PEARE a%% 1dyel Y& segartea 4 the aqueous

oxyl1¢ aci
extraciea’antﬁmhmmwne it /ot gamia dxteazt;IWeS‘— driedioyeirsosiymselfdiednd.cgncentrated

arbano S. S-difl yor e
undeg B‘?F%Cﬁg £TC§S% gmg)oclhim tcL ﬁé \l{gfn% ng&%e grr‘slnﬁél{er(;@ éxilethylen
chloA @O Mhlyl #éite ghee @org b A aarbofylicm 3 : 54

powaykﬁhngropy{cafbannyl} 3 3- 0|fludro hexyl) am de (145
in_dr dlchloronEth
g N\MQ @a@@a tb%é@,c%% . Pk 760 (h e P?Zlégie v%tm%& ‘?Sﬁﬁ% 5-36 (m,

di chl.oronet h 61 I T S
1) Gy ety abies DOt (G AP 3 4 o g2 383 0n A ABo2 282,14
(m, m)t b, 0@.1sggl(m1 31001 1.60-1149 3myaaf]), 11.062@ N[237 1512 )3H)r0 Yait.JrddndH).
ééﬂ gk The aqueous | ayer was extracted with
LC’MSC?WE:PB fidhe (2x30 mL). The organic |ayers were
dried over magnesium sul fate and concentrated in
vacuum The residue was purified over 12 g silica gel,
with ethyl acetate: heptane (1:1 then 2:1) to
af f\a6:gndife 4damiokait Adat{e -i(HIO3aryclofrbyl- a2 4-axadipmole-5-carbonyl)-
sol%d H NNR, X 1% d 7 O Hz, IH), 527 (m

: = 4. 65 (dd J =13.1, 6.9
Hz, 1H, 3.7 (m 4H), 2.4 (m 2H), 2.2
(m IH), 2.05 (m IH, , 1.55 (m 2H), 1.15
(m 4H), 0.98 (t, J = 7.4 ¢ LOMs: 28% 512 (M+H
O+Na) and 68% 494 (MtNa). LE 2

Mor phol i ne- 4- car boxyl i ¢ aci |
R, 4dloxadj azol e- 2- car bony

((SM-[(S)-1-(5-cycl opripp
| )- propyl carba N3. uof o- Aex | -am de PyBOP
(171.73 ng, 0.33 | ), diisopropyl efttixl amine (0.0575
m, 0.33mmol) and (S)-2-am no-I-(5-

cycl opropyl -1, 3, 4- oxadi azol - 2-yl ) - butan¥ -0l ; conpound

By é\rﬁeqt:egih}x%;,pf %&#I%Ilgl‘ rga%lelgrl tg E)?a(%np&i { e(a)oove b\ﬂm} m% @/ﬁ{f dlﬁ'gtg'g Q [Exﬁorﬁholme 4-
caromyD)-4mfho b hml-pcﬁmb(c reid phid(S)-2 endace bt hoyeiopyopaind , hédlox 4viqzol-5-y1)-

butatm‘rfl rlc?lI tlcl:eréJl \c):vlas prg, are morg@o’lmeA carboxylic acid {(S)-1-[(S)-1-(3-cyclopropyl-1.2.4-

oxad1azole-5—carbonv1)—Drovvlcarbamovl]-3,3-d1ﬂuoro-4—phenvl—butvl}-.armde.

1} NMR (CDCl3):.8 7.3 (m, 6H), 5.25 (m, 1H), 5.08 (d, J = 6.9 Hz, 1H), 47 (4d, J = 12.8, 7.4 Hz,

1H), 3.7 (m, 45), 3.4 (m, 4H), 3.2 (t, 16.8 Hz, 2H), 2.4-2.1 (m, 3H), 2.05 (m, 1H), 1.8 (m, 1H), 1.1 (m,
4H), 0.95 (t, T = 7.5 Hz, 3H);
LC/MS: 35% 560 (M+H,0+Na) and 65% 542 (M+Na).
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0.30 nmmol) in dry nethylene chloride (4 m) and the
reaction m xture was stirred overni ght at room

W0 eoppesEbLr e. The reaction was quenched w th apPUBUSH04/035282
sodi um bi carbonate, extracted twi ce with nethyl ene
chloride, the organic extracg? were dried over sodium
sul fate and evaporated under~feduced pressure. Colum
chromat ography on silica eluting with a m xture of

xA@mbhykene chloride and ethyl acetate gave

E rmr%tﬁ I|ne 4- carbi)x | ic aC|d1

l

33&3&]@6@)5 Byl )= yI carbam)yl I -S" di f | uor o- hexyD- am
e as vvhite solid (87 nmg). LG M5 97% 474

0. 28 mml) was added to a s
nor phol i ne- 4- car boxyl i ¢ aci
((S)-1-{(S)-1-[(5-cycl ppropyl £l , F 4- oxadi azol - 2-yl) - hy
dr oxy- nmet hyl ] - ,ﬁ\ N N
propyl car banoyl } ﬁ\ di f& uoro- h Xyl.):' m de (67 ny,
0.14 mol ) i dry?m;/ﬂy|ene Shloride" (20 nl) and
stirred at roomtenperature for 2.5 hopps. The
reacti on was quenched with a solution of (110.68 ny,
By poocé@limgim bk yimilar mapnerto ExAthple d rigpan b ubing G)-4 viedifleep bmattoti2-
[(m@émﬂélﬁcﬂﬂﬂﬁ Mh%ﬁﬁhﬁ%f&ﬂaw(s%%%ﬂ 0 .Bpggs%ﬂmeamdml_s_

ani c extracts we dri ed over, SOdI um s
yl}be@néeqmew@apﬁﬁﬁé#m insr-qarhs :

1.2 8ok 610 G Leaibbiy] @wamamgnagmm-s hmvmexwwaﬁn&f
net hyl ene chl ori de and eth acet at e gave

1Hm¢ﬁaﬂshém@a&%§ﬁn BDad anzm 4.66 (dd, J = 13, 7.2 Hz, 1H), 3.7 (m, 4H),
|
3'4(%&%’ %53 8P ’-Caf’%’onw?}g@gﬂ% gg\ur;ml)ﬂ)’l -'83(,"33-316?7 (B 6EH @97 @

= 6.6, PHA R & &s T4z BHhowder (48 ng). H NWR (CDCl ) : d
Lwﬁs%%%(ﬁlze&mﬁétﬁa)ahk%%%o@‘&mm I'H), 5.18 (d, J=7.5Hz,
4H), 3.40 (m 4H),
250222(m3|—|) 218208(m||—|) 1.96-1.78 (m
EXAMILEG. 60-1.45 (m 2H), 1.30 (m 4H), 0.98 (t+t, 6H).
L

‘F 3-cyclopropyl-1.2.4-oxadiazole-5-carbonyl)-

-1, 3, 4- oxadl azoI e- 2-car bon I,J prop gl car bam)yl) hexyl
)-am de. PyBOP (68. 69 ngji%ﬁ nmol )
£0.
1)
e a

di i sopropyl et hyl am ne 13rmo|) and
(S)-2-Am no- I-[5

(4- trlfluororreth herl‘-'y azoI 2-yl]-buta
n-1-ol (38.0 ng, © mml) to a solution

of
(S)-4,4-Difluoro-2-[ (norpholine-4- carbonyl ) - am no]j - hep
By ptoageding i iinilqr 3xpnpgy to Brammpledrbpye but using (S)4,4-Diflucro-2-{(morpholine-4-

carbonyl)-amino]-pentanoic acid and (5)-2-Amino-1-(3-cyclopropyl-1,2,4-oxadizzol-5-y1)-butan-1-ol
-1-(3-cvclopropyl-1.2 4-oxadiazole-5-

there was prepared Morpholine-4-carboxylic acid {(S)-1
carbonyl)-propylcarbamoyl]-3.3-difluoro-butyl }-amide

IH NMR (CDCl3): 6747 (d, T = 6.8 Hz, 1H), 5.3 (m, 1H), 5.16 (d, J = 6.9 Hz, 1H), 4.65 (dd, J = 13,
7.4 Hz, 1H), 3.7 (m, 4H), 3.4 (m, 4H), 2.4 (m, 2H), 2.2 (m, 1H), 2.05 (m, 1H), 1.8 (m, 1H), 1.67 (t,
18.7 Hz, 3H), 1.1 (m, 4H), 0.97 (1, ) = 7.5 Hz, 3H);

LC/MS: 37% 484 M+H,0+Na) and 63% 484 (M+CH;CN).

RECTIFIED SHEET (RULE 91)
ISA/EP
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in dry nethylene chloride (4 m) and the reaction
m xture was stirred overnight at roomtenperature. The
w0 e@sian2 was quenched with aqueous extracted PE@I/TS2004/035282
wi th nethyl ene chloride, the_organic extracts were
dri ed over and evaporated uné®r reduced pressure.
Col umm chromat ography on silica eluting with a m xture
of net hyl ene chloride and ethyl acetate gave
| i ne-4-carboxylic acid r(SV3. 3-difl uoro- I-g(
Morshbtihe-4-ByHE0KY adi® {(§43 Brdifldoumil G681 Hphenyhddioxadiazole-5-carbonyl)-

1, 314 ox%d|?§0I12 yl 1- et hyl | - pr opyl car banoyl ) - hexyl | -
Lo L lid (61 ng). LC M5 71% M+ = 594

Dess-Martin Periodinane (152 in DCM 0.58 gm 0.21

nmol ) was added to a sol ut] ofo

nor phol i ne- 4- carboxyl ati d H

[(S)-3, 3- dlfluoro fEN(4 trifl uoronet
hoxy- phenyl ) - | adwazo - 2-3

-melyl }- propylcanaﬁgyl) heXyl an1de ng, 0.10

mol) in dry nethylene chloride (8 m) § stirred at
roomtenperature for 3 hrs. The reacti as quenched
with a solution of (81.43 ngy, 0.50 nnnl% i n_aqueous
By pTdib&edMgaralsﬁmlaaynmemw)@mphrlaabew T Esing(S)-44uJifuero-2-[(morpholine-4-
carbﬁ@)r aar%'_%l? g ano1c dig %Jdg?&qfs[g%l?ﬂcp €3 ﬁ%’% vt 8 ANk £3iB¥15- 96 b8tan-1-01 there

over so ate a concentrated under
was pﬁ:ﬁu@d&l&i{o ihelfeti-er gl p phe 2. 4-oxadiazole-5-

corgpdagngn it ot uﬁf;uafn%eogf ugﬁhg Iecglol de and et hyl

g 1(11(/@@@ 0§ §.h 510 £ 7.0(1. 84z 2H)57. (51 @ ] = 6.4 Hz, 1H), 7.5 (m, 3H), 5.35 (m,
trifluor onethoxy phenyD-| . S*- oxadi azol e”- carbonyIIFf
1) 5/2 cial bamayD1 HeyB-{(&hT ¢d 38s7 izt BDpdRder4tDad4 frg)4H)H-4 (m, 2H), 2.2

o W15t 11y 186 6,50 af ogp R T g AP D Ry

1.C/BiS167% 620 MEALEHNa) dﬂdl)63%4502@M(FMa> IH), 3.74 (m 4H),
3.42 (m 4H), 2.54-2.32 (m 2H), 2.28-2.14 (m |H),
2.02-1.80 (m 3H), 1.60-1.45 (m 2H), 1.06 (t, J=7Hz,
3H), 0.96 (t, J=7Hz, 3H). LO MsS: 96% 592 (Mtl).
NE%E 4 Mor phol me- 4- car boxylic acid
—54¥g§=+=[(8)-l (3-cycl opropyl -1, 2. 4- oxadi azol e-5- car bon ‘
y| )Moﬁhﬂmlmfmm\abid 1£S)-3B3-difubnodlr kS M1 -(Haphg yyl-13 44-013(113-2013'3'
y rogee Jn a simlar manner to Exanple 1
=di f 1 uor o- 2- [ (nor phol i ne- 4-
carbonyl)-an1no]-5-pheny| rentanoi ¢ acid and
(S)-2-an1no-I-(3-cycI8pro EI,%34-oxadiazoI-5-yI)-

AN

0

car r 1'0

By proceeding in a similar manner to Example 1 above but using (S)-4,4-Difluoro-2-[(morpholine-4-
carbonyl)-amino]-pentanoic acid and (S)-2-Amino-1-(5 -phenyl-{1,2,4]oxadiazol-3-yl)-butan-1-ol there
was prepared Morpholine-4-carboxylic acid {( §)-3.3-difluoro-1-[(5)-1-(5 -phenyl-1.2.4-oxadiazole-3-

carbonvl)-propylcarbamoyll-butyl }-amide

15 NMR (CDCla): § 8.2 (d, 7 =7.1 Hz, 2H), 7.65 (d, J = 7.4 Hz, 1H), 7.55 (m, 3H), 5.4 (4, J = 12.2,
7 Hz, 1H), 5.3 (d, T = 7.4 Hz, 1H), 4.7 (dd, T = 13, 7.3 Hz, 1H), 3.7 (m, 4H), 3.4 (m, 4H), 2.4 (m, 2H),
2.1 (m, 1H), 1.9 (m, 1H), 1.67 (¢, 18.7 Hz, 3H), 1.0 (t, J = 7.4 Hz, 3H);

LC/MS: 6% 520 (M+H,0+Na) and 94% 502 (M+Na).
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but an-1-ol there was prepared norpholine-4-carboxylic
acid ((S)-1-r(S)-1-(3-cycl opropyl -1. 2. 4-
wo@x@dioamat e- 5- car bonyl ) - prop PCT/US2004/035282
gl car banoyn- 3, 3-di f | uor o- 4- phen | -gbutyl |- amde . H
NVR (CDA ): d 7.3 (m 6H), 9925 (m IH), 5.08 (d, J =
6.9 Hz, IH), 4.7 (dd, J = 12.8, 7.4 Hz, IH), 3.7 (m
4H), 3.4 (m 4H), 3.2 (t, 16.8 Hz, 2H), 2.4-2.1 (m
3H, 2.05 (m IH), 1.8 (m IH), 1.1 (m 4H), 0.95 (t,
EXAMBPIE95 Hz, 3H); LCO MS: 35% 560 (MtH OtNa) and 65% 542

Mo%ﬁﬁige-hﬁ%@%a ac1!¥t? {P}h%’ cxﬁl%nrfzinﬁafﬁ. %Qﬁéﬁlahlﬁzo"fé:fz abonyl)-propylcarbamoyll-

CVTI -TLCLZ 410Xad
;&ﬁl_ﬁ‘ﬁ%ﬂ;bmﬂmmalnovn 3d |quor05matb yl
- hp. gl)-ntnicfe By proceeding in a simlar manner to
Exanpl e 1 above but usi ng (S) - di fl uoro 6-net hyl 2-
8].-nept anoi ¢ aci d and
(S)-2-an] o- I-(3 cycl opropy| #,-2, 4-oxadi azol -5-

yl)-butan -1-0ol there was pfe

rgor phol i ne- 4- car boxylfj ¢ &ci G.cvcl popropyl -
rl""loxadlazole%oa“ D~ B -SJ-diqu
ro-S-nst hyl - hexyl | aTHi N) 7.6 (d, J =
68HzIH)52f) =13 7.2 Hz,

2

By pzocegiuegﬁn a) sp;)ulai nggne( Fﬂ E)qam})rbllabgve%ti‘hg u%% (|§|3 i 4%11%}# n%[ém%hohne 4-
caerﬁ larhifle]-5lpenfl-fentakoic &l and (8)-Demidor1-G-cFcldprblyldtd)4-oxadiazol-2-y1)-

VE: 260 52 1sl\/H-H O+Na) and ﬁ¥4% 508 ( MtNa) . sid 11-71-(5
butsQU Lo RR AEH P D e BRRYE arhox [1(5-
cycloprsb YLD Qﬁka@%bblfcarMﬂdb@é@lbﬁb§n&ﬁlﬁ1)3-ﬂiﬂubro 4-Dhenvl-butv1} amide.

propyl carbanoyl I -3, 3-di fl uoro-butyl}-aiiade P By

LH BUBLEBEIHGH 7.8 (, GDnS-2him, el (& b= FRAF1E IBicah 698 (e 7.3 Ha, 1H

nﬁnc}Jr)SI N0 ‘évﬁ,‘(ngé{{g%?ﬁg], 15, 59 PRI S, G PN, 2, 110, 1.8

(m, (1’-39 1%(&[7111@}30'95(t3r£y§|}ﬁpmpy| -1, 2, 4-0x;
I azol }{F ut an-| - ol eevvas prepared Mor pbol i .
LCAMES: 42‘@a5f69<§1§2[§1' @+ I\é?c),?%ii s{3(7"’5§42ICM"@@Q/I - (3-cvcl opropyl
|, 2, 4- oxadi azol e -5- catbonv))-propyl carbanoyl|l - ,3
-di fl uoi o- butyl ) -am'de NVR (CDA ): d 7.47 (d J =
6.8 Hz, IH) 5.3 (pIH, 516 (d, J 6.9 Hz, 1H), 4.65
EXAMPLE 16 1

Morpholine-4-carboxylic acid {3.3-difluoro-1-[1-(5-isopropyl-isoxazole-3-carbonyl)-

propylcarbamovyl}-hexyl }-amide:

By proceeding in a similar manner to Example 1 above but using 2-amino-1-(5-isopropyl-isoxazol-3-
yl)-butan-1-ol hydrochloride instead of (S)-2-amino-1-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-butan-1-ol
hydrochloride there was prepared morpholine-4-carboxylic acid {3.3-difluoro-1-[1-(5-isopropyl-

isoxazole-3-carbonyl)-propylcarbamoyl]-hexyl}-amide as white solid.

11 NMR (CDCl3): 3 ca 2:1 mixture of isomers 7.4 (b, 1H), 6.37 (s, 1H), 5.4 (m, 1H), 5.26 (d,J=6.9

Hz, 1H major), 5.2 (d, J = 7.2 Hz, 1H minor), 4.7 (m, 1H), 3.7 (m, 4H), 3.4 (m, 4H), 3.15 (m, 1H), 2.4
(m, 2H), 2.1 (m, 1H), 1.8 (m, 4H), 1.5 (m, 1H), 1.35 (d, J = 7.0 Hz, 6H), 0.95 (m, 6H);
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7.4 Hz, |H), 3.7 ( 4H), 3.4 (m 4H), 2.4 (m 2H), 2.2

(m IH, 2.05 (m IH, 1.8 (m IFD 1.67 (t, 18.7 Hz
W@R)os4@4Cm 4H), 0.97 (t, J = 7.5 Hz, 3H); LOMSI/USZE/035282

484 (M+rH 0+Na) and 63% 484 (M+CH CN). F ECT1FI ED SHEET

(RULE 91) 8SA/ EPEXAMPLE 7 MoBfhol i ne- 4- car boxyl i c acid

(S*)-3 .3-difluoro- - ( 1-(3-rheng -

carbonyIV propyl carba o -butyl) am de By

LCH%?O@@gdﬁﬁéﬁ[n ‘a simlar manner to Exanple 1 above but

using (S)-4,4-Difluoro-2-[(norpholine-4-

carbonyl)-anino]-pentanoic acid and

(S)-2-Am no-1-(3-phenyl -1, 2, 4-oxadi azol -5-yl)-butan-1 -
EXANIPLINET € was prepared Nbrphollne 4-carboxylic acid {

'-' i oth%zcﬁe—Z carbonyl}-

t DAITO M O
prop’srmhﬂbdmoxﬂl}hlﬁﬁ)( ) 1 d 8.15 (dd J=7.7, 1.5 HZ,

2H), 7.61 (d, J = 6.4 Hz, IH), 7.5 (m 3H), 5.35 (m

IH, 5.2 (d, J = 6.9 Hz, , 4.68 (dd, chFr 13.2, 7.8
Hz, IH, 3.7 (m 4H, 3.4(m 4H, 2.4 (m 2H, 2.2
(m IH, 1.95 (m .68 (t, 18.7 Hz, 3H), 1.03 (t,
J =7.5 Hz, 3H); LO{E: 7°/q45200(M+H O+Na) and 63% 502
(M+Na) . EXAMPL x gfi® acid f
(S)-3, TN

3-difluo \QLJ [HS)-l -
2 4 oxadi azol 8 carbonét)pr yl car banmoy - butyl

By pIocg( de O B Irrr??ﬁge? %)E)%D’Eﬂ?, ¥ SI uéuﬁn%@ﬂg%r%ﬁqoro% ?@%rﬁmlme -4-
o e ﬁ@?ﬁ%&vé%%‘e%ﬁ%

metfl-RoBazdi- W @k role-2-ESoinyT]-prdpSlc @hﬁﬁWl—hexvl) -amide as white solid.
2, 4- oxadi azol e- 3-

g NM&@MW& %ﬁ?KsCéHbaﬂBm U9 (- HRi %}ég WNH@Q 3Bl §m, 11), 4.68
J = 6
(m, a,H)5g 7@%511 41 3. 4g(1;33 AEEdz 3452%3}1%22_.%-5.% (0 2HI) I%z g&%(rrt, EQI) 1:94-1.78 (m,
3H)=1.60- f'r4d5'|@n, 2 1. 0840§4(de6}191 13, 7.3 Hz, IH), 3.7 (m
Lo sog sl (Mt 24 (m 2H),

EXAMPLE 12
Morpholine-4-carboxylic acid {(S)-3.3-difluoro-1-[(S)-1-(oxazole-2-carbonyl)-propylcarbamoyl]-4-

phenyl-butyl}-amide

FH O
l/\N)I\N N y /N
s b8 W
By proceeding in a similar manner to Example 2 above but using (S)-4,4-difluoro-2-[(morpholine-4-

carbonyl)-amino]-5-phenyl-pentanoic acid and (S)-2-amino-1-oxazol-2-yl-butan-1-ol hydrochloride

there was prepared morpholine-4-carboxylic acid {(S)-3.3-difluoro-1-[(S)-1-(oxazole-2-carbonyl)-

propylcarbamoyl]-4-phenyl-butyl}-amide
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21 (m IH, 2.9 (m IH, 1.67 (t, 18.7 Hz, 3H, 1.0

(t, J =7.4 Hz, 3H); LCOM: 6%520 (MtH O+tNa) and 94%
WG OMiNa) . EXAMPLE 9 Mor phol i ne- 4- car boxyl i ¢ BCT/US2004/035282

|I-ri-(5-cvclopropyl- , 3. 4]0xad|azole-2-carbor y1Vprop

| cgaf banov P- 33-di 1 uoro- 4 enyl-butyl|-an1de: N N

By proceeding in a simlar manner to Exanple 1 above

ln @aﬁ%&éﬁ‘gﬂ? sévﬁ’%éé'l“fb%v'e%? B E30 ahorh i G 4y 545 (m 11D, 508 @3-

I c
orrgfib 4T M A P SREERID 3 LR RER 2 S e 2 2 o D,
185mm£ﬁ®re95ﬁnk¢hmdBﬂk 4-carboxylic acid {l- P- 5-
C P. 3. 41oxadi azol e- 2- car bonyl

LC”&¥E%%Pﬁ@P§% yl'1-3,3-difluoro-4-plienyl-butyl)-am de.

H NVR ( CDCl )‘ d 7.3 (m 6H), 5.27 (m IH), 50 (d, J

S L , Hmajor), 4.95 (d, J =7.3 Hz, Hmnor), 4.7
E . 3.7 (m 4H) 34(m 4H), 3.2 (t, 16.3 Hz,

2|'|M01‘ﬂ10ﬁﬂé?:4-zalmvha iflword-fiphenyl-8- 1-(f4ehiophtn-2-yl-oxazole-
§ Hz, 3H); LCMS: 12% 560 ( M+H
Net |~ afrd 8590 94 viFiNa) . EXAMPLE 10
Nbrphollne 4- carboxyllc acid
0,3-difluoro-I-ri-(5-isopropj
propyl car banmoyl | - hexyl | -am
simlar manner to Exanple
2-arrino-I-(5-isoprop I|
hydrochl ori de |nstea
(S)-2-am no-1-( -cy pmop I-I \o adi -5-yl) - but
an-| - ol hydrochl e ther@ was pr%pared
nmor phol i ne- 4- carboxyllc acid

By }fr&eé}dlﬁﬂ ihla@kinr hmfider fcﬁ%}daﬁ@l&ﬂ(ﬂby‘i'el wmoXazqS $4,4-difluoro-2-[(morpholine-4-

carbgwgka%&yﬁ/ﬁggl%é%gtgl? a?crll% éS)fomiﬁg— g rtglg%tfae%-Z\gyg-o azol % y}?—butan—l-
ol h}(d?ochjolfﬁh thBre3vas &)ﬁapal{acH)monﬁ)oﬂne( Arcarbddylic Beid 6S{-8.3- diﬂlmr(64 Phenyl-1-[(S)-
Hz, H najor) 5. ( J =72 Hz H | Nors) 4.7 (m

he 11ox2zole carbonyl)-prg y _ L 2.4 (m

1 ( 4s%a® U8 1) 11y17.3%, A8, 795 (m, 6H

iy g 174 By o P g 38 .75 . 0
7.15F8AYRLSES 6 Hz, 1H), 54(m, 1H), 5.15 (d, T = 7.1 Hz, 1H), 4.7 (44, J 13 74Hz 1H), 3.7 (m,
4HD), 3.4 (m, 4H), 3.2 (¢, 16.7 Hz, 2H), 2.4 (m, 2H), 2.1 (m, 1H), 1.8 (m, 1H), 0.96 (t, T = 7.5 Hz, 3H);

LC/MS: 100% 561 (M+1).

soxazol e- 3- car bonyl >
2" N O By proceedlng in a

Bbove but using

sRaz -3 ylk butan | -0

EXAMPLE 14
Morpholine-4-carboxvlic acid {(S)-1-[(S)-1-(benzoxazole-2-carbonyl)-butylcarbamoyl]-3,3-difluoro-

4-phenyl-butyl } -amide
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Mor phol i ne- 4- carboxylic acid ((
SV3, 3-difluoro-1-(l-r5-r5-net]i
WO 2@s8exazol - 3- yl Voxazol e- 2- car bonvnpr opyl car be@mukE004/035282
hexyl V am de Chiral By pr oceggl ng in a simlar manner
to Exanpl e 3 above but using
(S) - 4 4 di fl uor o- 2-[ (nor phol i ne- 4-

car i "
o sSSP BB 9680 - i
carberbl)taamad]é}p,heltygbgprmmqicqucp@d (Heraniped bﬁ?@ﬁﬁob&yl—pcntan- -ol there was
prepar?(%&h OL‘I)lpn% 4c _%5; Q94! lbutylcarbamoyll-3.3-

Mﬂﬁ&bﬁm@t hexyl}am de as white solid. H NMR
1 Ny GCpl ) (05T 5 Dt By 65y Bty ety S 5 7 .5
=3 %}H)A'?)zz(ﬁa, gﬁbg(ﬁ[{% ﬁﬂ& 035534(7?1 gﬂ) 47?%1%01215”% 7(1sz 5,37 (m

4H), B35 @HH), 1188; B- 198 H22H), 263—!)13,2113[;/2!\18111 915%1 85!!21HWI4)(H1, 2H), 0.94
E 12 Morpholine-4-carbox glic acid (

J=7'.§§é¥%’uoro- -FfS)- -(bxazol e-2-carbon gl)-prop g
LC/NIsafob@ridd (g+%- phenyl - butyl -am de By proceeding in a

simlar manner to Exanple 2 above but using

(S)-4, 4-difluoro-2-[(norpholine-4-

car bonyl ) - am no] - 5- phenyl - pent anoi ¢ aci d and
@@#ﬁl—ﬁg no- | - oxazol - 2-yl -butan-1-ol hydrochl ori de

s prepared norpholine-4-carboxyh ' c¢ acid

MoréHon;e-@»c&bmvhb eid [-(2-ben@pxdzol-2ryh Fulethopymetlrhd roxp-ethylcarbamoyl)-3.3-
dift Icalr b@ v P 4- phenyl butyl | -am deH NMR (CDO ):
diffofy .37 (s, IH, 7.30 (m 5H), 7.24 (m
IH), 5.45(mIH) 5.08 (d, J Hz, IH), 4.70 (m
IH, 3.72 (m 4H), 3.38 (m 4 3.22 (t, J= 17Hz,
2H), 2.35 (m 2H), 2.12 (m 1.85 (m IH, 0.95
(t, J=9Hz, 3H); LCMS: 97% |479 (MH ). EXAWVPLE 13
Mor phol nme- 4- car boxyl i o aci
| (S)-3.3-difluoro-4-p M- (b6t Mophen- 2-yl - oxa
zol e- 2-carbonylzp/% ol g8 IIarrid e By
proceeding in a gimlar manoer_to BXanp 1 above but

using (S)-4,4-difl oro-z-[(rmffphonne s

By proceeding in a similar manner to Example 1 above but using (S)-4,4-difluoro-2-[(morpholine-4-
carbonyl)-amino]-5-phenyl-pentanoic acid and (S)-2-amino-1-benzooxazol-2-yl-3-methoxy-propan-1-

ol there was prepared morpholine-4-carboxylic acid [1-(2-benzooxazol-2-yl-1-methoxymethyl-2-oxo-

ethylcarbamovl)-3,3-difluoro-4-phenyl-butyl]-amide.

1H NMR (CDClg): 7.9 (d, T =7.7 Hz, 1H), 7.67 (d, J = 8 Hz, 1H), 7.56 (t, ] = 8 Hz, 1H), 748 (t, J =

8 Hz, 1H), 7.2 (m, 6H), 5.7 (m, 1H), 5.1 (4, J = 7 Hz, 1H major), 5.05 (d, J = 7.3 Hz, 1H minor), 4.8
(m, 1H), 4.26 (dd, ] =9.7, 3.5 Hz, 1H), 3.8 (m, 1H), 3.7 (m, 4H), 3.35 (m, 4H), 3.27 (s, 3H), 3.22 (t, J=
16.2 Hz, 2H), 2.4 (m, 2H);

LC/MS: 94% 545 (M+1).

EXAMPLE 16
Morpholine-4-carboxylic acid {(S)-1-[( $)-1-(benzoxazole-2-carbonyl)-1-methyl-butylcarbamovl]-3.3-

difluoro-4-phenyl-butyl}-amide
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20

car bonyl ) - am no] - 5- phenyl - pent anoi ¢ aci d and

(S)-2-am no-I|-(5-thioplien-2-yl-oxazol -2-yl)-butan-lo
why@soakori de t here was prepared PCT/US2004/035282

nor phol i ne- 4-carboxylic acid {(

S) - 3, 3-di fl uor o- 4- phenyl -1 - r (°Sy

| -rS-thi ophen™-yl - oxazol e™- car bonyl Vpr opyl car banov P

-butvD-am de H NVR (CDCl ): 53 (dd, J = 3.6, 1 Hz,

IH), 7.48 (dd,

W

6H), 7.15 (dd, 6 5.4 (m IH, 5.15
(d, J =7.1 Hz, IH, 4.7 13, 7.4 Hz, |H), 3.7
(m 4H), 3.4 (m 4H), 3.2 ft516.7 Hz, 2H), 2.4 (m
2H), 2.1 (m IH), 1.8{/@1} 0.p6 (f, J = 7.5 Hz,

3H); LJ Ms: 100%3561N ) - \MPL \1
Nbrpholne-4-carbogg%ﬂc atidy(
3enzoxazol e- 2- car yI)-butngé}baanP- -di fl uor o-
4- phenyl -butyl) -am deBy proc eding in a simlar
A mer,r}%;lrg Zir:‘ @5—%%@2?&?}]5%){%%%;% tll}gls Qf,nt%n-l -one hydrochloride (80.6 mg, 0.3
mm&& r(bpm yldjfuaiein Edno@h@]ﬁtenyd:armybaﬂimq: S@hemyl-pmn@ﬁ)aeiz{a 102 mg, 0.3
mm%r bf?ﬂﬁ@é 3@ @Qﬁq@n g@aé;mg, 0% S Sa1BR oSS AR S Amine (0.2 miL)
in DMISWhs ﬁh&/ﬁt«fa&i@fm@&aﬁl@a @rerigha e mgabﬁdmum;mmamamwﬂ itB ethyl
acetgt-e,gvgal(s{aflzduv%r v ogi ﬁ\PEI‘[}Y Silt‘.lba cx !9; agg%mamf' tHen sagR @%sglut}oqs g’he organic
phadetwas dried ovePmirhesihilulfate #4hd s(livent .ﬂzvspo&teHiZlndelr Fdpced. fiResure to give the

cm%zr@uc@Pg’ﬂ{_%ﬂon%ﬂmg gg %ﬁfmlﬁbﬁomaglzggagk}( Ifﬁutlawgﬂl %tgglgac?tflte and

hept&ne ﬂaﬁtlﬁe gﬁle n:%hﬂhoh @cz{rmxvﬁé‘hmd ST 1408)-11dnzoxhzd@e-@ Roarbonyl)-1-methyl-
H) (3 D.94 (i, J=.7, 32 Hz, 3H); LCMB: 100%
b PSR PO 240 carboxyllc acid |

Z = d 2,12 Hz, 1
Ny RSP o 1 s 112
7. 431|Qdf |Jl=LCU 024tpheNyL (Busy| 4 b(cacrbcm By, 190, cicgseeti, NG), BIY (&, 4H), 3.3 (m,

Ji1
g

manner_t o Exa ove bu
4H)( %} (t4J_4160q K. G5 3-201 @ ﬁ% 1e74 s, ISHSJ i}%n, 2H), 0.9 (t, J= 7.3 Hz,
;ﬂDcarbonyI) am no]j - 5- phenyl pentan0|c acid and
S) - 2- am no- | - benzooxazol - 2-yl -3- net hoxy- propan-1| o
ﬂ@”ﬁé§7@4@%ared nor phol i ne- 4- car boxyl i ¢ aci d
-(2-benzooxazol - 2-yl -1 -met hox

gneth.yl-z-oxoethylcarbanDyI)-
3, 3-di fl uor o- 4- phenyl - butyl | - am de.
EXAMPLE 17

Morpholine-4-carboxvlic acid [(S)-1-((S)-1-cyano-3-phenyl-propylcarbamoyl)-3.3-difluoro-4-phenyl-

butyl]-amide

Proceeding according to the PyBOP coupling method given for example 1, but using (S)-4,4-difluoro-
2-[(morpholine-4-carbonyl)-amino]-5-phenyl-pentanoic acid and (S)-2-amino-4-phenyl-butyronitrile
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HNW (cDd ): d 7.9 (d, J =7.7 Hz, IH), 7.67 (d, J =
8 Hz, IH), 7.56 (t, J =8 Hz, IH), 7.48 (t, J = 8 Hz,
wo kos/o¥0122 (m 6H), 5.7 (m IH), 5.1 (d, J = 7 P&1/UB004/035282
major), 5.05 (d, J =7.3 Hz, Hmnor), 4.8 (m IH,
4.26 (dd, J = 9.7, 3.5 Hz, I8 3.8 (m IH), 3.7 (m
4H) 3.35 (m 4H), 3.27 (s, 3H), 3.22 (t, J= 16.2 Hz,

MR 2424 S R
hydr '_]9101' d(%l tlﬁehré% ﬁr._gaged-_g“{_ Colé% 406 60 fuM"c;d) f( S)W +-Eyano-3-phenyl

idet b. yI butylcarbanDyII-S

o SRS R TS N o g 5
o BT 5 92,4 90,6702 ATt g

LC/MényO(l‘bé&i @msli)c acid (0. 102 nmg, 0.3 mmol), EDCl ( 69
ng, 0.36 nmol), HOBT (48.6 ngy, 0.36 mmol) and
Dii sopropyl ethylamne (0.2 nL) in DM was stirred at
E BnEﬂ&nperature overni ght. The reaction m xture was
¥ ue-ﬁ -carboxyli %&HWS)—%—Q &?a?-&ﬁeméﬁ@%%% -3 B-abRlofh- jf\lvﬂigv]z butvl] amide
and tfien saturate NaO soluti1on.
organi ¢ phase was dried over magngstum sul fate and
sol vent evaporated under reduced Ssure to give the
crude product. Purification by @&i.¥ca gel colum
chr omat ogr aphy, eluting with et acet ate and hept ane
m xture gave nor phol i ne-4<Lcar [
{fS)-1-r(S)-1I-
3enzoxazo|e-2-carbonfT:ﬁNneﬂhyl-utylcarbannvn-
3. 3-di fl uoro- 4-phenybxpukyl)-ad?de (82% . H NMR (CDO
): d 7.8 (d, J =7.8.0 H, IH, 7.64 (d, J =7.8 Hz,
Prodeblling abc&Bing ¢k 1;he BPyBOF c@iplifig Rethipd gived)for Bxangle lgbut uping (@ -4,4-difluoro-

2_[(1119%%5%%4-%& o,nyl\)),—. r?fnfnth— 1- p%l?ﬂ@g?’acﬁi 21'1_% zml,: : ggeZODIitHie’hydrochlonde

" therd @aﬁprbﬁa,redZi_ﬂ)g_r_ph@lin@-é_l(—mbgiﬁlc aci [15) !nﬁgygggg_r]eth\rl—@ﬂba yD)-313)difluoro-4-

1 5 fn] H, 0.9 (t, J= 7.3 Hz, 3H); LC Ms: 100% 557
LE 17 Morphol i ne-4- carboxyllc acid

g KR (ClD(fl%)S% 7los @a/qn?ﬁ%(ﬂbsmls BrOPY CeHbANDYA.) ¢, B= t2.717.2 Hz, 1H),
uor o- 4- ptienyl but'yl [" -anmi' de” Proceedi ng according to the

4.1 BY,BEF, TPER4HNG I 6H), §i2(e A =F1613 Hex 2Hp Rd (f, 2B L.CAYS i % 403

(Nhggb-4,4-difluoro-

EXAMPLE 19

Morpholine-4-carboxylic acid [(S)-3.3-difluore-1-((S)-1-formyl-1-methyl-butylcarbamoyl) -4-phenyl-
butyl]l-amide

A mixture of (S)-2-amino-2-methyl-pentan-1-ol hydrochloride (104.4 mg, 0.67 mmol), (8)-4,4-
difluoro-2-[(morpholine-4-carbonyl)-amino]-5-phenyl-pentanoic acid (231 mg, 0.67 mmol), EDCI
(154 mg, 0.8 mmol), HOBT (108 mg, 0.8 mmol) and Diisopropyl ethylamine (0.23 mL) in DMF
(2mL) was stirred at room temperature overnight. The reaction mixture was diluted with ethyl acetate,

washed with cold 1N HCI, saturated NaHCOs and then saturated NaCl solution. The organic phase was
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2- [ (nor phol i ne- 4-car bonyl ) - am no] - 5- phenyl - rentanoic
acid and

W@ B)osR4@n2 no- 4- phenyl - but yroni tril ehydrochl or i PET/US1064/€35282
was prepare d norpholine-4- cgéboxyl ic acid
rfS)-1-(YSyi-cyano-3-phenyl p pyI car banoyl ) -
33 di fl uor o- 4- phenyl -butyl 1-amde HNWR (CDCl ): d 7.9

' drie d| OHS:I N}ﬁs% aFQ (Hg(?fbt L&%mg%:? %nc‘.(eﬂedﬁ&h%res&ré—toﬁvbe tHe cruc?e p?odﬂéb

Purificatld Hy Silzca g2lHojundn c‘hqor(lqtogr@hﬁ, cuting ppt gﬁyl acptatg aeﬁ,pem nnxture gave
morrhpline et Aol 145:3 3199111%0418@5 X M dhoxyEXAVPHFethyl butylcarbamoyl)-4-

voTpnolrTne=4-carooxXx glirTc acC

phenplFtsyyll-arfidy 39 met K3 %). - caf banD
gl)-3.3-difluoro-4-plieii.yl-butyll -am de Proceedi ng
according to the PyBOP coupli ng met hod gi ven for

Am]ﬂﬂm"qjl gorholibertt-cabpxydic &M 18 -3 3ctifluogeyl 6(S)-1-hydroxymethyl-1-methyl-

R Ohanr‘l%ut 1EALRY ‘7@‘3‘%&3@ ss-RIPREPY oa RS @REEDCM, 2 eq.)

ochloride, there was
in DPMEP at[f) dvas stmep lab Imomretempct‘amlmfmcijhrﬁ apdge¢nghed with a solution of sodium

tlnosB& 22 1nI sa %C!;] yhecp%ﬁﬁ%’r\%%l %&Daé:‘?bd%lfhl Hsrﬁ chf‘a'te and washed with

satur‘a’te&Né@] soﬁllti)m Cﬁgzﬁﬁc hdse JasArigd Hz:r anhyy]girouqu‘gS @d golvqpt Qvaporated under

redu%él)pres?rez ﬁ%ﬁda&om@y&%ﬁcglg}_ééﬁcﬂ%ggr?ﬁy lel{lﬁg wﬁiguth{l%cégce ﬁ?tane mixture
Ol SO dan | hn A -fr 1 bmsthlibatyleasbgmoyl)-4-
hent D) - 3 d| I uor3 ((S)-I -forrTyI - -rrethyl but yl car bam
~am de A m xture of
g ﬁl@k-(@D@g) :r@.?cs[rﬁt(dj ;f.b (ﬂ@ﬂm)am.ﬂl(s, ob), Bytagchy Bizj 4B, 4.60@d4 = 13,7.3

Hz, ﬂﬂ)fBuQmm}E Ml(lmﬂ]s}t}ow(telﬂlécial{bdﬁyllﬁ@mﬂfi@] 5- phenyl - pe

0| , 0.8
1o G 1Rl 45t P A O A BT
LCmas hyloed40eM+€1)23 nl) in DVF (2nL) was stirred at room
tenperature overnight. The reaction m xture was

diluted with ethyl acetate, washed with cold N HCO,
EX/SVIPILE 20 ed and then sat ur at ed Nad sol ut| on. The

%ﬁfa'zf‘&% ~carbonyl)-

pmo%ﬁﬂbﬁm@xatwmfm\zsmsmtvlcml col uim chr omat ogr aphy,
eluting with ethyl acetate and heptane m xture gave

) -1 - hydr oxynet hyl -1 - met hypl -
phenyl - butv -am de (Z%S«ﬁm
d N

To a mixture of (S)-4,4-Difluoro-2- [(perhydro-1,4-oxazepine-4-carbonyl)-amino]-pentanoic acid (97
mg, 0.35 mmol), (S)-2-Amino-1- (3-cyclopropyl-1,2,4-oxadiazol-5-yl)-butan-1-o0l hydrochloride (83
mg, 0.36 mmol) and diisopropylethyl amine (121 pL, 0.70 mmol) in dry dichloromethane (12 mL) was
added 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (66 mg, 0.35 mmol) and 1-:
hydroxybenzotriazole hydrate (47 mg, 0.35 mmol). The mixture was stirred at room temperature for
16 hr then was diluted with dichloromethane (20 mL) and washed with dilute HCI (30 mL), then
saturated NaHCOj3 (30 mL). The organic layer was dried (Na;SOy) and concentrated in vacuum. The
residue was purified over 12 g silica gel, eluting with ethyl acetate: heptane (gradient 50 - 100 %) to
afford Perhydro-1, 4-oxazepine-4-carboxylic acid ((S)-1-{(S)-1-[(3-cyclopropyl-1.2.4-oxadiazol-5-yD)-
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A m xture of Morpholine-4-carboxylic acid f(
S)-3,3-difluoro-1|-f(

w®peosokoadr oxymet hyl -1 - met hyl but yl car banoyl ) - PCT/US2004/035282
4- phenyl -butv -am de (217 ng) and Dess-Martin
Peri odi nane (15% i n DCM e_g in DCM (5 nmL) was
stirred at roomtenperature gr 3hrs and quenched wth
a solution of sodiumthiosulfate in saturated NaHCC>3.

hydI3Q-iRA LS bpy WA a1 3BLE IO -y RIhiMb (BREhAL B

lmeig&g%w h@ furated Nad sol ution. Organic ﬁg’é ? Goagless glassy
soliy are RW 'us MyS 4, sol vent evapor at ed under

reduced pressure. Purification by silica gel

ch r t 0 el.ut,in acet ta
To ST O DB e PP Rl s o0 LI cyclopropyl-1 2.4-
oxa;haﬁl-s-ymm'ﬂmm—meﬂwﬂ@r@)'}chrbairmynva 3-dlﬂu0ro-butyl)—armde (110 mg, 0.24 mmol) in

dry &cgjo%i'eﬁéé% g%tﬁéﬁiﬁé@ %as gxddeé' gcg}ga%g o4t 0 “7?Q3(‘ﬁ¥ 0.34 mmol).

Thegﬁ)clumvw@ stigred RHRT foy, Dby apd then-dichldsbmethdry (204m5)¢wédmaded1 The reaction
was ﬁaencl?edammza soluibn oi?Na?zSz@gkO féﬂi 2 moLe 4nd hé‘&%% Ean%rat@é PI%E}COS (20 mL).

fqgagu.'( lgtyergpq)s exqacg:d(\’mh di Orowﬂiymf (2 x Q‘Q wi)3 The org3hiy layers were dried
NajsOpMBd cddRB a4 Gn z(cMhh.) Tk Frad ed over 12 £ sﬂ.u:a gel eluted with ethyl
acefggrhgfg%%g%ség%?ﬁléﬁ@ f° affoﬁlr - lecﬁ aC| d 7‘ r S) - ,~ E Cé o y

K1

752 g(at\u o 0 (S -4 D tuoros:
ydr o- 1, 4- oxazepi ne- 4- car bonyl ) - am no] - pent anoi ¢

dﬂ?@l?) 32 (1. 65 8)(m, () 595 fhVl w62 Hz, 1H), 4.66 (m, 1H), 3.78 (m, 4HD),
3. 59((31, @}}lﬁba@'txﬁpz‘:tb bz?-(zﬁ‘, 1@%%79(%951151%5%1’1&@& 8'5 fr-é)f LGP (o T =188

I'i Sopr

drochlor
Hz, %%’r I’rﬂ_gs(BJT(ni;gsrﬁFD?IP FAMe: §7 B ieh DG+ net hane (12

nm.) was added

a‘e{%é%&net hyl am nopr opyl ) - 3- et hyl car bodi i m de
Iorlde (66 ng, 0. 35 nnDI) and 1-
1ahoxhre qid (S Yef (§ ATy : B badiatdl€5-carbonyl)-

oo bR TPS af bt ﬁpomtermerature for 16 hr then
was difuted with dic met hane (20 nL) and washed
with dilute HO (30 nL), then saturated NaHCCb (30

m.). The organic |ayer was ied (Na SCU) and

concentrated in vacuum _Th ue was purified over
12 g silica gel u m/@\vmtﬁ et yI acet ate: heptane
(gradient 50 - 1004}\ o "af ro-1.

4- oxazepi ne- 4- carb c aC|Cd/ N {

(YSyi-((S)-1-1Y3-cvcl opropyl -1. 2. 4-o¥adi azol -5-yr) - hvd
roxy-metbvn-Prop t atnog | 1-3. 3-difl doro-butyli-am de
By pidt€edify th aaimBaraodcael Bedmply 20subyvesint nfing (SAVEDERBRAARRrhydro-1,4-

oxazép%éw—carbonyl) -amino]-heptanoic acid and (5) -2- amino-1-(3-cyclopropyl-1,2,4-oxadiazol-5-
yD)-butan-1-ol hydrochloride there was prepared Perhydro-1.4-oxazepine4-carboxylic acid {(S)-1-

(98mg, 65%) as a white solid.

'H NMR (CDCI3) § 7.6 (d, J=7.5 Hz, 1H), 5.25 (m, 11), 5.10 (d, J=7.5 Hz, 1H),

4.65 (d4, J=14,J=7.5 Hz, 1H), 3.75 (m, 6H), 3.55 (m, 4H), 2.4 (m, 2H), 2.2 (m, 2H), 1.95 (m, 1H), 1.8
(m, 3H), 1.55 (m, 2H), 1.10 (m, 4H), 0.95 (t, J=7.5 Hz, 6H);

LC/MS: 70% 486 (M+1) and 30% 504 (M+1+H20).

RECTIFIED SHEET (RULE 91)
ISA/EP
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To a solution of Perhydr s-1, 4-oxazepine-4-carbocylic
acid ((S)-1-{(S)-1 - [(3-cyclopropyl - 1,2,4 -
wo@z@dioamat - 5-yl ) - hydr oxy- et hyl | - pr opyl car bai PCT/US2004/035282

poyl } -3, 3-di fluoro-butyl)-ai nde (HO tag, 0.24 mol)

dry dichl or nethane (20 mi) -@frder was added

Dess-Martin periodina ae (143 ng, 0.34 mol ). The

reaction was stirred at RT for 2 hr, and then

di chl oronet hape (20 iL) was added. The reaction was
ExaSuerched with a solution OONa S O (0.26M 2 nlL) and

Morphabnteheea 'W@Q@i@gﬁ@i@tﬁgm R E PP
propygabarnoyllpat diflorgheryliands ‘N SO ) and concentrated in

vacuum The residue was pufified over 12 g silica ge
eluted with ethyl acetate: \geptane (gradient 50-1009@
to afford Perhydro-L4-oxaz bpi ne-4-ca boxylie acid
TESVI-FfS)- - f3-c clgypr |- 4. 2.4-0 adi azol -5
arbonyl) - rop Igcarbarjpvl $w§-difluoro butvU-a ntids

(82 ny, 75% as a@ daY ?ﬁD) d 7.52 (d,
6.2H), 5.2% (m I, .05 (dy J 3= IH), 4.66 (m
IH, 3.78 (m 4H), 3.59 (m A4Hy, 24§3g 2H) 2.23 (m

IH), 2.07 (nv IH, 1.98 (m 1HO, 1.85 IH), 1.69
(t, J 18.8 Hz, 3H), 1.15 Cm 4H), 0.98 (t, J = 7.5Hz,

By p?ﬂé):edlﬂg%smgﬂu/ B8 o Mﬁhﬁlple m& EutZﬂ;mEQ’ISW dymiflhoro-2-[(morpholine-4-
oxazepi ne-4-car box. yI|c acid

W&ﬁ? [e); %a@%%éail%’ﬁwg 2. 4-9xagliargh 3D -butan-1-ol
thercps{fﬁ?féé)gﬁﬁ B o RNE4=cBrbdx il aktd X D-1nRsoyl - 03'—1@6&&371—52 4-oxadiazole-3-

proceeding rn a simlar nanner. Exanmpl e

carbensppordspssaguns I bioes LU i gl 71 ) iRt soltd.
1H ﬁéﬁz(%bﬂﬁ 54 5°(€1‘er9 mﬁz) 1ﬁj“5'3 ]nzlngPj 29\Q, R7adiAl 18nd ()

21 (3 yl -1 oxadi azol -5-

4.65\(89, IR aﬂHz tiil) hy @mo%m 3)#|(1@3e4ﬂ)h%? 0D, DITEarty
2.1 &?%c 3ﬂ %@@ Iﬂel Ao ER5-LOY biiS ggﬁbd—ﬁ@ Hz-6H){ S - |

oxadraz l'es-5 oiivl
L£WM§pﬁ¥%FUUahﬂaw®VW%BMB(Nhﬂﬁﬂé@b hexyU ani de (98ng, 65%

as a white solid. HNW (CDC13)d 7.6 (d. J=7.5 Hz,
IH), 5.25 (m IH), 5.10 (d, J=7.5 Hz, IH), 4.65 (dd,
J=U, J=I. JHz, IH), 3.75( 6H), .55 4H), 2.4 (m 2H),
E&%Mﬁl;%-%’ 1.95 (m IH, 1.8 (m 3H), 1.55 (m 2H), 1.10
, 0.95 (t, Hz, 6H); L.CMS: 70% 486 (M+l) and
Morgh®mba4afbviiie H2 Q) . acid £(S)-1-[(S)-1-(5-tert-butyl-1.2.4-oxadiazole-3-carbonyl)-

propylcarbamoyl]-3.3-difluoro-hexyl }-amide

A solution of (S)-4,4—Diﬂuoro-2—[(morpholine-4-carbonyl)-amino]—heptanoic acid (175 mg, 0.60
mmol) in dimethylformamide (6 ml) was treated successively with (S)-2-Amino-1-(5-tert-butyl-1,2,4-
oxadiazol-3-yl)-butan-1-ol (240 mg, 1.13 mmol), O-(7-azabenzotriazol-1-yI)-N,N,N’,N’-
tetramethyluronium hexafluorophosphate (226 mg, 0.59 mmol) and diisopropylethylamine (0.104 ml,
0.60 mmol). Reaction stirred at room temperature overnight. Solvent evaporated under high vacuum.
Residue taken up in ethyl acetate and washed with IN hydrochloric acid, saturated aqueous

bicarbonate solution and water, dried over Na;SO, and solvent evaporated under reduced pressure.
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RECTI FI ED SHEET ( RULE 91) | SA/ EPEXAMPLE 22
Mor phol i ne- 4-carboxylic acid ( SM -rrSMVl - (3-isoprop g

wo 2008/ 0401@xa i azol s-5-carbo gl V propyl carb anmoyPCBUS2004/035282
-di fl uoro-hexyl -am de By proceeding in a simlar
manner to Exanple 20 above b#@8-using
(S)-4,4-Difluoro-2-r( norplioline-4- carbon
| Vam nol - hept angi

' d . .
colof B TSRS s iy st o

give | %og?ﬁtﬁfn@-ét\/@ﬁ)oﬁﬂﬁgafcﬁld (( Nbf-mﬁhlfﬁaeﬂﬂbﬁt‘&l-ban d3hdigzol-3-yD)-hydroxy-
f. | g- 2?4 oxgg# | e-5-
methsd} prapylearkammoy e ‘aﬁ?’PWBP é?%t) anrde
Nm(lﬁﬂggﬂn71@@ as mhrte solid. HNW (CDC13)d 7.5
=7 5.3 (mIH)), 5.25 (d, J7OHzIH)
4. 65 (dd, J13 7.0 Hz, IH), 3.7 (m 4H), 3.4 (m 4H),
A SolgtidaM ofl hblorpﬁoh%@ﬂcﬁﬂbo@ﬁb adidl ((IN1- 4D 1-[(B-tt- 61(@71-131'3-pxad1azol 3-yD)-

m
hyd@rcy-me(alle]wsopﬁz%i@?ﬂ ?r@r‘f ’5‘“05918“23%“&#2 &w&fﬁ Pidy J ool in. methylene
ML @at d}étareﬁfb@{hl D&@s M@l p&minh& @8irfk, 0.139 mmol) and stirred at room
((S)-1~r(S)-1-(5-tert-butyl-1,2,4-o0xa |§ﬁole 3-car dey
tempesatprcé@% RS Teactsnatgurd b 8@*%? Aign AT Nap520s in water
(0. 2§19%u§dt195'te@fa teahs Picarbonate solution and water, dried over Na,SO, and the solvent
| uor o- E nor phol i ne- 4 car bon # Q] - hepta ¢ ha |
ovappedtefl Wb redred presyTmIBE yosidhe d??rﬁltfmyfﬁ 83%1}# Wrr%y cluting with a

rme?éoF J%ta@é#atc? M?ﬁhé’ aky ¢ i‘v@ Morphohne -4- carboxyhc acid {(8)-1-[(S)-1-(5-tert-

&;rr wéragéew}rcynb%ﬁ%owkér a(llzlrldﬂr%gdlﬂlior‘iée%rfrﬂe as an off white solid
@1g%§7 azabenzotriazol -1-yl)-N, NN, N -
te ranethyluronrunhexafluorophosphate (226 ng, 0.59
MS ket MHhd di i§ sopropyl et hyl amine (0.104 m, 0.60 nmol).
Reaction stirred at roomtenperature overnrght.
Solvent evapor at ed under hi gh vacuum Residue taken up
E LMP- acetate and mashed mnth N hydrochlorrc Fcrd

33qﬁhagngg%?wggﬁ g@desolvent evaporated under reduced
pressur ade purified on flash silica (10g col um)

eluting with a m xture of ethyfy " &getate and heptane

(2:1) to give Nbrpholine-4-car lic acid

1
o
X
@
=
@
N
=]
w

1

[ ) - ghvdr oxynet hyl | -
propyl car banoyl ) - 33-di )l uofo- ﬁ?xyp) am de as a brown
oil (60 ng). M5 :rAQQrMN% N>¥7<
|
o

By proceeding in a similar manner to Example 23 above but using (S)-4,4-Difluoro-2-[(morpholine-4-
carbonyl)-amino]-5-phenyl-pentanoic acid and (S)-2-Amino-1-(5-tert-butyl-1,2,4-oxadiazol-3-y1)-
butan-1-ol there was prepared Morpholine-4-carboxylic acid {(S)-1-[1-(5-tert-butyl-1.2.4-oxadiazole-

3-carbonyl)-propylcarbamoyl]-3.3-difluoro-4-phenyl-butyl }-amide as 7:3 mixture of diastereoisomers.
' NMR (CDCly) 8: 7.36-7.19 (m, 5H), 7.15 (d, J=7.1Hz, 1H), 5.31 (m, 1H), 5.03 & 4.96 (2xd, J=THz,
1H), 4.68 (m, 1H), 3.76-3.59 (m, 4H), 3.45-3.26 (m, 4H), 3.18 (t, I=16.8Hz, 2H), 2.52-2.18 (m, 2H),
2.17-1.94 (m, 1H), 1.88-1.70 (m, 1H), 1.47 (s, 9H), 0.93 (t, J=7.4Hz, 3H).

MS : 536 (M+H).

EXAMPLE 25
Morpholine-4-carboxvlic acid ((S)-3.3-difluoro-1-{(S)-1-[5-(4-fluoro-phenyh-1.2 4-oxadiazole-3-
carbonyll-propylcarbamoyl }-butyl)-amide
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A sol ution of Morpholine-4-carboxylic acid
((S)-1-{(S)-I-[(5-tert-butyl-1,2,4-oxadi azol -3-yl) -
wogasoxy4et hyl ] - propyl car banmoyl } - 3, 3- di f | uor oP€EK§10p4/665282

mde (57 ng, 0.117 mmol) in nethylene chloride (3 m)
was treated with Dess-MartinSBeriodi nane (59 ng, 0.139
mmol ) and stirred at roomtenperature for 90 m nutes.
The reaction mixture was washed with a solution of in
wat er (0.26M, saturated eous bi carbonate sol ution
and water, dried over dla §€" ~and ¢he sol vent
evapor ated under r dugkg esmure Th@ resi due was
purified by flasq/%ﬁNo ogfiaph |@g with a
m xture of ethyl cacetate and)hgéta's
Mor phol i ne- 4- car boxylic acid
{(S)-1-[(S)-I-(5-tertbutyl -
|, 2, 4- oxadi azol e- 3-car bonyl ) - propyl ca poyl ] -3, 3-di fl
uor o- hexyl } -am de as an off white solid {41 ng). M5 :
488 (MtH). EXAMPLE 24 Morphol i ne-4-carboxylic acid

By picgc@qil!(\:gaﬁlasﬁélﬁ ﬁ]ﬁﬁnepfétﬁﬁlam 23 4p%adi RAQ! e- 3- car bonyl ) P

uor o- 4- rhenyl - but% é
(S)-ByH- mﬂwe@e[(mgplnqhna4s:arf¢mé>rarnaaﬂl-mltap@c msid sl @ 3%@5?5\1/&5 -~(4-fluoro-

phcngg ]bé@ I ?%hagoc'l)? }lr]li ﬁutgh i loH%El% Was En(cmcpm{dhﬂﬁﬁegzt carboxylic acid ((S)-3, .3- |
ifl DESA 4

am no -pentan0|c a%ld aqd

‘ A §-03 : oyl
Py A P08, Mgt s
J=6.8Hz,aEh,oneA (u, PHD ﬁ)’iﬁéaﬁﬂrtﬁmnﬁ&) 3.44-3. 33 (m, 4H), 2.58-2.28 (m, 2H), 2.22-2.04 (m,

fl S 3 m xture of
1e0 .9 P28 by 407 66%92?%% ?%9; RS 8 ¢ (m 5H),
MS 74985M+d). J=7. 1Hz, 5.31. (m IH), 5.03 & 4.96 (2xd,
J=7Hz, |IH), 4.68 (n1 IFD 3.76-3.59 (m 4H), 3.45-3.26
(m 4H), 3.18 (t, J=16.8Hz, 2H), 2.52-2. 8 (m 2H),

. é'ggﬁgii% (m IH, 1.88-1.70 (m IH), 1.47 (s, 9H),

. J=7.4Hz, 3H). MB : 536 (MrH). EXAMPLE 25
Morh@cﬂ@b—@ﬂdafb@xﬂtc&aﬂb@bsuﬂ’ 5-agdlgpropyl-1.2 4-oxadiazole-3-carbonyl)-

0| 1095}t S -1 uor o- pheny

2, =pr opyl car banovD- but yl
Vam deBy proceeding in a sim!l nner to Exanple 23
above but using

(S)-4,4-Difluoro-2-[(norpliolgdne<4-carbonyl ) -ani noj - pe
ntanoi c acid and (S)-2-ArniF ~I-[5 (4-fl uorophenyl) -
0

Oy ‘ﬂx

By proceeding in a similar manner to Example 23 above but using (S)-4,4-Difluoro-2-[(morpholine-4-

1:1) to give

carbonyl)-amino]-5-phenyl-pentanoic acid and (S)-2-Amino-1-(5-cyclopropyl-1,2,4-oxadiazol-3-y1)-
butan-1-0l there was prepared Morpholine-4-carboxylic acid {(S)-1-[1-(5-cyclopropyl-1,2,4-

| oxadiazole-3-carbonyl)-propylcarbamoyl]-3,3-difluoro-4-phenyl-butyl}-amide as 3:1 mixture of

diastereoisomers.

1 NMR (CDCls) 8: 7.36-7.20 (m, 5H), 7.14 (d, J=7.1Hz, 1H), 5.26 (m, 1H), 5.02 & 4.96 (2xd, J=THz,
1H), 4.70 (m, 1H), 3.73-3.61 (m, 4H), 3.43-3.28 (m, 4H), 3.18 (t, J=16.5Hz, 2H), 2.48-2.21 (m, 3H),
2.14-1.98 (m, 1H), 1.85-1.70 (m, 1H),-1.38-1.21 (m, 4H), 0.91 (t, J=7.5Hz, 3H).

MS : 520 (M+H).
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|, 2, 4-oxadi azol - 3-yl ]-butan-1-ol there was prepared

Mor phol i ne- 4-carboxylic acid (YS)-3, - difluoro-I-{(
w@E0s0801¢2 4- - f | uor o- phenyl VI, 2. 4- oxadi azol e- 3- PEF/D82904/035282

'l -prop | cgarbanoyl|-butyl)-amde HNWR (CDO ) d:

8.21 (m 2H), 7.31 (d, J=6.8Hz, IH), 7.30-7.20 (m

2H), 5.38 (m IH), 5.07 (d,-79=6.8Hz, IH, 4.63 (m

IH), 3.75-3.64 (m 4H), 344333(m 4H), 2.58-2.28

(m 2H), 2.22-2.04 (m IH, 1.96-1.79 (m IH), 1.66
EX 27188I—|z 3H), 0.97 (t, J=7.4Hz, 3H). M5 : 498

EXAI\/PLE 26 Mor phol i ne-4-car boxyl i c aci d
) R 8 1 bitagiclopobd-12.4 afaddamié-Scarbonyl)-

. fcggylh AL LT3 ldimf,lhyoro 4-phenyl -butyl }-amd e I
y procee I'ng TN asimlar manner to Exan'pl e 23 above

car bonyl ) - am no] - 5- pl i enyI - tanoi c acid and
(S)-2-Am no-1-(5-cyclopro , 2, 4- oxadi azol - 3-yl ) -
but an-1-ol there was poepa e Fl\/br@hol I ne-4-carboxylic

acid {(S)-I-[I-(5 rohyl nl, 214-
oxadi azol e- 3- car hony “ 0
rroryl carbam)yl]@dlfluoroo- r eyl - butyl } - am de
as 3:1 mxture of stere0| sonmers. HNWMR (CDO ) d:
736720(m 5H), 714(d J=7.1Hz, 1B, 526(m
,..5.02 & 4.96 (2xd, J=7Hz, IH), 470(m | H),
By PS’C9G§IH§ i3 sipifar magper tg Ejyegapte %Sﬁb(’Yﬁ bupging )i IPIIﬂUOIO-Z [(perhydro-1,4-
oxazepinkeSd-Sirfony1-bhinoRheptindc Ztid( Md Ship, AIRin3—4'(§—cyQ'§3 (Pyi-1, 5N -oxadiazol-3-

yl)-b%tanzé gi@ereﬂ(gﬁn})re d B@g&%&#@w@%mﬂm ac1d(I{)( S)-1-[1-(5-cyclopropyl-

mixture of

diast 13 L ;5 cycl opropyl 1 2,4- oxadi azol e- 3 carbonyIV
faster OIﬁ)y ecsar banoy- 3, 3-di f | uoro- hexyl -am de By proceedi ng
in a simlar manner to Exanpl e 23 above but using

‘HN(vﬁz)cd)cﬂ)Dl7f4ht.§9f7@922xh(P$@h¥dﬂﬁ 5.30 f 11), 5.05 & 498 (2xd, J=6.5Hz, 1H),
Xazepl ne- carbon am no anoic acid

I
163 QTS PR A0 B b B3 b (g, 157145
(m, 2§),)1-38Ut Z6(ml, 41D), 0.05 @187 9ES 3B, SPB(SI-7.2Hz, 3H).
MS P E?Mdﬁf_ L4- oxazepi ne- 4- car boxylic acid
‘(A% i -f5-cveclo rror yl - L2, 4- oxadi azol e- 3- car bonyl
- propyl car banoyl -]3.3-difluoro-hexyl}-amde as 5:1
m xt ure of

EXAMPLE 28
Perhydro-1.4-oxazepine-4-carboxylic acid [(S)-1-( cyanomethyl-carbamoyl)-3.3-difluoro-hexvyl]-amide

A suspension of Polystyrene bound carbodiimide (570mg, 0.73 mmol) and (S)-4,4-Difluoro-2-
[(perhydro-1,4-oxazepine-4-carbonyl)-amino]-heptanoic acid (135 mg) in DCM (10 ml) stirred for 10
min. HOBT (60mg) added, stirred for 10 min. A suspension of amino acetonitrile hydrochloride (34
mg) and triethyl amine (52 uL) in DCM (5ml) added and stirred overnight at room temperature. PS-

Trisamine (493 mg) added and stirred at room temperature for 2h 30 min. After filtration, filtrate

RECTIFIED SHEET (RULE 91)
ISA/EP
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di astereoisomers . HNWR (CDA ) : 7.44 & 7.39 (2xd,
J=7.3Hz, IH, 5.30 (m IH), 505 & 4.98 (2xd, J=6.5Hz,

wo kos/040168 (m IH), 3.79-3.73 (m 4H) , 3. 59- 3. BAI/{A1004/035282
AH), 2.47-2.23 (m 3H), 2.15-1.76 (m 6H), 1.57-1.43
(m 2H), 1.38-1.26 (m 4H), %95 (t, J=7.3Hz, 3H),
0.93 (t, J=7.2Hz, 3H). M5 : de (M+H) . EXAVPLE 28
Per hydr o- L4- oxazepi ne-4-carboxy lie acid r S)-I-

dzllﬁeﬂn&OﬂEDbM YraGlbld hﬁEIPMLt):r %Va%bﬂteﬁllﬂ@é'rckcﬁg&w %e%medngg é)lgrﬁﬁed by colump

sus ensi on of Poly ¥rene bound car bodi i
|31“falﬁdwzths)ethv sopspte| hpptage Juixmre to give Perh dro-1.4-oxazepine-4-
car 211 (c fmomAER RhBAmdy RS- BRRNo)e m,he MQ%

In DCM (10 m) stirre m n.

I’Cﬁgoﬂ%gql%%o(g@)mstl rred for 10 mn. A suspensi on of

am no acetonitrile hydrochloride (34 ng) and triethyl

CAEPg 2652 uL) in DCM (5m ) added and stirred overni ght
El‘%ﬁﬂ)‘mtenperature PS- Trisam ne (493 ng) added and
Perlé‘ﬂlwlr‘bdxaai%pmee%mw@m A UESR-1(6)-1 2iardCpropytearbhinbAl-3,3-diflucro-hexyl)-
amidd | tration, filtrate RECTIFI ED SHEET (RULE 91)

| SA/ EPdi uted with DCM washed with water, evaporated

under reduced pressure and purifiled by colunn

chromat ography elating with eth acet ate heptane

m xture to give Pe tvydro- 1.4 joxaz &pine - carboxylic

acid

rf SVl - f cvanonet hy DY - di

as white SO|Id L 0%°34

Perhydro -1,4 -oacz \:}3 4- car

[(S) -] -((S)-I -cyano pyl car bai noyI) 3,3-difluoro -

By pYd&bddtngin 2 Binfiier B¥hnk¥ 10 EREAHIOER 4b5 G,E%!u“ N i
yy‘! g‘m 8 above. buté gf%ing 4 Y uoro ?ﬁ{a%’ﬁ [(Ql].%oxazepane.zt_
)

carbaﬂzﬁ o) eptanoln A6 APE st Fe -hv@mnatr#eay@oa@p@eahﬁae was prepared
Perhfd5y-1 2-oAnienine Mubipbotictail [(8)- DYEY-06Hn ok dh91ckibEh /1B S difluoro-hexy1]-

amidd! €pared Perh gdro I-.4-oxa ienpe car-box [1c g ac
= T11S -1-ff5Vl -cvano- p yol pcar banoyl Vg. 3-di f| uor o- hexy

LCMS -AA0BE75 0D . 100% 375 ( MrH) .

[ fI ugy o- hexyn-ai ni de
CMEFISEXAVPLE 29

—hr

EXAMPLE 30
Morpholine-4-carboxylic acid [(S)-1-(1-cyano-cyclopropylcarbameyl)-3,3-diflucro-hexyl]-amide
F F
=N
g N*{Wﬁ(ﬁ/g{/
s/ o ©

Prepared by reacting (S)-4.4-Difluoro-2-[(morpholine-4-carbonyl)-amino]-beptanoic acid

and 1-Amino-cyclopropanecarbonitrile hydrochloride, using TOTU as the coupling agent and
diisopropyl ethylamine as the base. : .
LCMS : 359 (M+H)

RECTIFIED SHEET (RULE 91)
ISA/EP
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EXAMPLE 30 Mi phot oe”carboxyUcacid [(S)-1-(l

: yaBo”ycl opr opyl cai banoyl ) - 3, 3*f | uoro- hexyl]-am de F F
w@e@parEd2 by reacting S M. 4-DifluOT -2-rfnor  PCT/US2004/035282

rhohne- 4-carbonyl)'-a tni io0l-heptanoicacid and

| - Am no- cycl opr opanecar boni-7Zgi |1 e hydrochl ori de, usi ng

TOTU as the coupling agent and d sopropyl ethylam ne

as_the base. LCM5 : 359 (M+H) RECTI FI ED SHEET ( RULE

EPEXAMFLE Cat hepsin S Assay Sol utions of test

cmh@@g@ ggs in varyi ng concentrations were prepared in

ul foxi de (DVMBSO) and then_ di | uted
SR LR RS oD HOEE B0 L cpfimertyl
sulfoﬁ1d5IDMEIﬁ)Taﬁd thEn Bilvidd in@nckaNauler (400, dolprifingd M]M B0 M (pH 6.5);

EDT%O%%Q/’M’ foﬁ%ﬁ "%ﬁb b?ﬁg’jﬂﬁ%‘%é gglded to the

di [Huriam aﬁheps'ﬁln& (fambaycenohtithiinthe wekkisd. 7dinkB ovaf atde®todd dilutions.
d bat
The ?ggz&%&gt%ong@eré tltﬁ%ﬁgc?rgﬁﬁ s%&o%ds §2 sﬂk%xdpl%a\?a}lre?e@u 3 gba}f%é)r 30

nper at'ur 6
minufef pirpaibiegdemopemtirat Z-ofal- an Aﬂge“Mﬁ ((fina] con@n@Biont) theversll RADScnM)

was dd8ed D e %ﬁ%a%hﬁ%suatnh Q?xﬁo@{iéjwmgﬁo%x %eé?dgﬁ&oﬁq&hlaﬁy@ﬂx 460 nm) for

spectrophotonetri cal
5 mw&@aﬁewrenﬁ iRkiPEPY ?Q?ﬁa'ébﬂ%)t ‘&eﬁ? @luifey ff\%‘rﬂé? cBgITRaITearesd curves using

standhfdQRRHeREHceNBOHAR. pr ogr ess curves usi ng standard
mat hemat i cal nodel s. EXAMPLE 32 Cat hepsin B Assay

Sol utions of test conpounds in varying concentrations
were prepared in 10 nL of dinethyl sulfoxide (DMVSO

E then diluted into assay buffer (conprising: MES 50
6); 2.5 mM EDTA , 2% DMSO and dithi ot hreitol

CathgpBI B)Ass®y 5 V) . Human cat hepsin B (final concentration

of So@un%nsrlg 46@@ c)om‘ﬁ@lﬁld?gdﬁgllﬂggoﬁclaﬁxaqbﬂs %}e%gp'are&- ti‘hel (ﬂ&sgpﬁlmethyl
sulfoxide (DMSO) and then diluted into assay buffer (comprising: MES 50 mM (pH 6); 2.5 mM
EDTA , 2% DMSO and dithiothreitol (DTT), 2.5 mM).

Human cathepsin B (final concentration of 0.3 ng/pl) was added to the dilutions. The assay
solutions were mixed for 5-10 seconds on a shaker plate, covered and incubated for 30 minutes at
ambient temperature. Z-FR-pNa (final concentration of 100 pM) was added to the assay solutions and
hydrolysis was followed spectrophotometrically at (A 405nm) for 60 minutes. Apparent inhibition

constants (K;) were calculated from the enzyme progress curves using standard mathematical models.

EXAMPLE 33
Cathepsin K Assay

Solutions of test compounds in varying concentrations were prepared in 10 uL of dimethy]
sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: MES, 50 mM (pH 5.5);
EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin K (0.0906 pMoles in 25 pL of assay buffer)
was added to the dilutions. The assay solutions were mixed for 5-10'seconds on a shaker plate,
covered and incubated for 30 minutes at ambient temperature. Z-Phe-Arg-AMC (4 nMoles in 25 pL
of assay buffer) was added to the assay solutions and hydrolysis was followed spectrophotometrically
at (A 460 nm) for 5 minutes. Apparent inhibition constants (K;) were calculated from the enzyme

progress curves using standard mathematical models.

RECTIFIED SHEET (RULE 91)
ISA/EP
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solutions were m xed for 5-10 seconds on a shaker
pl ate, covered and incubated for 30 m nutes at anbi ent
w0 esopps@Ebure. Z- FR-pNa (final concentrati on of PAD0OS208)/035282
was added to the assay sol utions and hydrol ysis was
fol | oned spectrophotonetri caﬁ"y at (I 405nm for 60
m nutes. Apparent inhibition constants (K ) were
cal cul ated fromthe enzyme progress curves using
M@E 2 d mat hematical nodel s. EXAMPLE 33 Cat hepsin K
Cath Asey utions of test conpounds in varying

nt [ J ' ' |1 of dime
g8 She S e TP o
sulfoﬁﬂg (mtl)‘i% OF eMtphdnsiiingd itESsayFBtfe40 pii, azr:gap§1ngzma§, 50 ceML il 6);
an ) Huan ca sin c o1 O
s0TAg: fenbad D3y b el it EERE P B n e By Bt Soefacon of

0.02 ﬁ%’ﬁ@)ﬁvﬁ dddt RS dingibss. ik edaf sotutiond Gers egnadder Hih0 seconds on a shaker
shaker plate, _covered and incubated for n n
Pt oo BB A G R PG KA BT of 01
mM, %iﬁlalac% &}itrﬁ}}éﬁlfo?ﬁ? ul}(’!?ﬁfaﬁm&ﬂtott@e 1she samEa a80hyirolpnswarfdlowed
y 0

rolysi s was owed spectr%hotorret.ﬁ;,i,call atg%I
spectagpbotamptricaly 4 Ondadunen dor 3RINBGES tARPAKEHRIEPHRAR %%@Wé igwere
| ArOFO AL s@RGYIRatREREicaStodel! Ves
Cal‘:“&as@dn%@{sltﬁ?% i RS Ll R o ey
(RULE 91) | SA/ EPEXAMPLE 34 Cat hepsin L Assay Sol utions
of test conpounds i varying concentrations were
prepared in nL of dinmethyl sulfoxide 0%1 and t hen
Comgiunds efthé inventign Figip testrdpetordinpiofhe aboymfisridich gssaysde prejprse
inhi ; i ¢ 8di6bpEIA B, int@biforyMrivity k8 Apparent inhibition
lnhlbl}:%{“%g%g%sﬁ“%pd%&h%ﬁ%%l%.z né)/ L, fina con?ent?lzapti on 10
cons@ifits 0K Zor Rerhpoundsershesictemtion, @gdire Calhbnsini So msre iff fie rangg &ym about 10
solutigns were m xed for 5-10 seconds on.a shaker
M topbeattd0/dver ed and i ncubated for 30 minutes at anbi ent
tenperature. Z-Phe-Arg-AMC (10 mof 0.1 mM fi nal
concentration of 10 mMM was added to the assay
sol utions and hydrol ysis was foll owed
B tkophotonetrically at (I 460 nm for 30 mnutes.
t inhibition constants Kééi\/\ere cal cul af ed

fr d‘trptemta@iﬁth@n@e@f@ab@gmg@p% o adGompgundyof Formula (D:

mat hemati cal nodel s.

ORAL FORMULATION
Compound of Formula I, 10-100 mg
Citric Acid Monohydrate . 105 mg
Sodium Hydroxide 18 mg
Flavoring
‘Water g.s. to 100 mL

INTRAVENOUS FORMULATION

Compound of Formula I, © 0.1-10 mg
Dextrose Monohydrate g.s. to make isotonic
Citric Acid Monohydrate 1.05 mg
Sodium Hydroxide 0.18 mg
Water for Injection g.s. to 1.0 mL

TABLET FORMULATION
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Conpounds of the invention were tested according to

t he above-descri bed assays for protease inhibition and
wob®siviad2 t o exhi bit sel ective cathepsin S i nhP@GI/US2094/035282

activity. The apparent inhibition constants (K) for

conpounds of the invention, 'Zdai nst Cathepsin S, were

in the range from about Mto about 10 M EXAMPLE 35

Repr ese% at |ove ut| cal Formul atjegns Contai ni ng

a Conpounanp? ornu % ORAL FORMULATI ON Conpound

of For mMJaIObl:ystalhﬁeQeltquspl ¢ Acid Monohy@%at e 105ny

Sodi um dr e g Flavoring Water q.s;5¢ 0 100nL

| NTRAVE MULATI ON Conpound of Fornula I, 0.1-10

mg Dext radleidMtfilidaydrate g.s. to make i¥btonic Citric

Aci d Monohydrate .05 ng Sodi um Hydroxi de 0. ng Water

for Injection g.s. to 1.0nL TABLET FORMULATI ONConpound

of VFlﬁTel’thlérahdv,e b&é% d\dkcmb@d:nyisvpmtddlonéfuwmemabmeﬂfs%res of the invention
s s TRR Bt S S oo Bl Bbll e foa
subsfimiEibnsrans c]n)fngéshm then&oﬁn tndodetails ofthp barambsition andprn%h@ﬁ flligtrated, ay be
madg iy B g oq it dpernedoibatie Bt e BB LA BR hi0flon s coliSpl, i
exprasmﬂr ifbeddrid it dfcnhdmﬂaradmutpomltwmms aaddr methhdsteps, which perform
substannalfhsy ea stalen%'fm{rc%Xn in substant1ally the same way to achieve the same results are within the

scope of the invention.

The invention is not limited by the embodiments described above which are presented as
examples only but can be modified in various ways within the scope of protection defined by the

appended patent claims.



made by those skilled in the art w thout departing
fromthe spirit of the invention. For exanple, it is
wexpsesEky i ntended that chem cal radi cal subspeT/usioosnas3s2s2
- and/or nethod steps, which f formsubstantially the
same function in substantiarl é the sane way to achieve
the sane results are within the scope of the
é tion. The invention is not limted by the
WE i ments descri bed above which are presented as
exanpl es only but can be nodified in various ways
within th sco d by the appended
1. paﬁéﬁ?lgf [ &%§ S&E: EggﬁggﬁﬂgﬁhaV|ng a backbone
structure of a formula I1: sub. F X' sub sub3 . sub.
wherein is nethylene, ethylene,gr a bond and sub are
general substituents. 2. A co d of claim1, have a
backbone structure sel ected f;Eﬂjthe group consi sting
of Forrmulae Ill, IV and V: b, 'Sub sub sub,. sub sub

Ub F I X1 sub sub, ?m4
ub N
8 3\H \sub1
O
5 I
wherein X! is methylene, ethylene or a bond and subq-sub, are general substituents.
2. A compound of claim 1, have a backbone structure selected from the group consisting of
Fornmlae ITI, IV and V:
10
sub,
J<F
1 F
X TUb4 .
sub~_ N sub,
N 7<
H
O subf  subg
m
sub
2 sub,
F
F
ub O b
u
ub T ~N
SUD-~_ /IY SUbS\ /l\‘( C//
Osubj sub
O sub
v A%

15 wherein X! is methylene, ethylene or a bond and subj-subg are general substituents.
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sub sub' 3\ sub, sub IV V wherein is nethyl ene,
et hyl ene or a bond and sub -subg are general
wa@ewshitiyent s. 3. A conmpound havi ng a struct ur ePOf/US2004/035282
formula (1): FT x RN, ) vvhejégin Ais X2 or R- Xlis
met hyl ene, ethylene or a bontd?” X2 is CN, CHO, C(OR6 ,
COCONRRCOCONRR, C(OCCOR 13, CCOCOOR
13, COCH X RL3 ; X3 is selected fromthe group
consisting of , S(O , CO CONH, NHCO NHSO and SO NH
3. X4AicomGripRbaving ostncho)formmla O s net hyl ene, et hyl ene,
propyl ene or a bond; X6 is a bonad or (G _ )al kyl ene;
RLisH RCO-, RSO - , R%%C( )- , RRNC(O-'" R
RNS(O -; R S(O NC(O- or Rggg:g\g(o) -, or Rlis
selected fromthe group consi Fof (Crojal kyl, (C _
)cycl oal kyl (C )alkyl, hetend(C __)cycl oal kyl (C
6-)al kyl, (C. )aryl (C).alKlyl aﬂ@

R N
\N A
H
0]
M
wherein
Ais
O 0
X2
B R Xi—x® X— N\

R1 1

x1 is methylene, ethylene or a bond;

X2 is CN, CHO, C(O)R6, C(O)C(O)NR'RT C(0)C(O)NRTR8, C(0)C(O)R13,
C(O)C(O)OR13, C(O)CH,X3R13;

X3 is selected from the group consisting of O, S(O)y, CO, CONH, NHCO, NHSO, and
SO,NH;

x4 is CH(R12) or CHR12)-CHy;

X3 is methylene, ethylene, propylene or a bond;

X6 is a bond or (Cq.p)alkylene;

r1is H, R13C(0)-, R135(0)- , R130C(0)- , RER7NC(0)-» RBR7NS(0)p-;
R135(0),NC(0)- or R13C(O)NS(0);-; or R1 s sclected from the group consisting of (C1._g)alkyl,
(C3_12)cycloalkyl(C0_6)a1kyl, hetero(C5_12)cyc10a]ky1(C0_6)a]kyl, (Cg-12)aryl(Cp.g)alkyl and

hetero(Cs.13)aryl(Cq.g)alkyl , each of which is optionally substituted by 1 to 5 radicals independently

selected from a group consisting of (C1.4)alkyl, cyano, halo, halo-substituted (C1.4)alkyl, ~XONRIR?,
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, each of which is optionally substituted by 1 to 5
radi cal s i ndependently selected froma group

wa@oemsiostikng of (C _4)al kyl, cyano, hal o, PCT/US2004/035282
hal o- substituted (C . "alkyl 6290?9 , - X SR9 -X C(ONR
R9,-X(I:(O)NRR9,-XC(O) -X NC((OOR 9, -X

S(O)R 10, -X S(O R10 and -X C(OR 10 ; is selected

oS U SRR 08 Sy S o, 365

_X6§(§§Zi§4b,afﬁ§(@g;b sl (C _)al kyl hetero(C yaryl (C

I's sel ected fromthe group consisting of H,

(Gr2} 1@%@5{6611 g&Eﬁﬁé 8btp condibile! R aY ey (e -0 fikal kyl . (C _

)yaryl ( or optionally is su stltuted bylto
(Cs. %)Eﬁ%aﬂ@i@oI6M1@m&ﬁ‘dﬁl(ﬁ1$_y2)sﬂl@ﬂityﬁdlofg)aﬂml dCgri0al(Co.¢g)alkyl or
consisting of (G _ )al kyl, cyano, hal o,
hetenqé@s:amwggomml% (C ~al kyl, -X NR R9 5 -x OR9 y - X SR9
ONR R9 , -X OC(ONR R9
Nc@g)lm@ctedfmnsb@wpmmstmx 0@:@@50 Rl)@]k&ln 43 b@5@eb)ﬂ1ﬂiyli@o palkyl,

el S UL SIS PSS, e
opti(_(ngf’)hg )sﬁ%ﬁ{u%lb | : t&H ?adﬁ%ls (3 El@@c&d:ﬂnﬁﬁh kdoup G&msﬁ?ﬁg of

. 0j al I kyI
(1701, kyanp maﬂo@mﬂmedyeimuwyl x ?63 A
optionally substituted by 1to 5 radicals
_X6¢(0NRERYKOOG(BNRER? e HOE{HORE, FODGOXRTs r}ﬁ&(@gﬂé}f >Q6@<0>2R1° and
~al k I cyano, hal o, hal o-substituted (Ctal kyl, -X NR
-XG(E{@)R X OR9 , -X SR9 , -X C(O)NR RO, -X OC(O)NR RO ,

and lxhee@;mw R 110 a4 EH Bk P ch sty bt R3

al kyl; wherein R6 i.s optional subst.i edb l1to
and B* g afiacpa to fa@%@@n@@mq@gky@w aCaa bRy aogrs

t C ~al | | (Co. 6)al kyl ,
et i . o7 &5 e Gamert <y aig iy q%é‘w (c) e

hete)a?é3 125&%210%%&60.6&&@( gq\ﬁ%(é&g it %ES.@%I@.@MK}% each
optuga? m;st%(utgsl E?(:llgﬁ fNERs Sdépendens; QleRte]iQrom a gtof édnsiRtidY of (Cy.g)alkyl,
cyano, halo, halo-substituted (él _aalkyl, X6NRIRY, -X60RI, -XOSRT, -XOC(O)NR?R?,
_X60C(O)NRIRY, -X6C(0)ORY, -XONC(0)OR?, -X05(0)R10, -X65(0),R 10 and -XOC(O)R10;

RO is (Cg-12)aryl, betero(Cs.13)aryl and halo substituted (C1_g) alkyl; wherein R is
optionally is substituted by 1 to 5 radicals independently selected from a group consisting of
(C1.9)alkyl, (C3_12)cycloalkyl(Cy._galkyl, hetero(Cs.17p)cycloalkyl(Cq_g)alkyl,
(Cg-12)aryl(Co_g)alkyl, hetero(Cs.13)aryl(Cg._g)alkyl, cyano, halo, halo-substituted (C1._g)alkyl,
X6NRIR?, -X60RY, -XOSRY, -X6C(O)NRIR?, -X60C(O)NRIRY, -X6C(0)OR?, -XONC(0O)OR?,
X63(0)R10, -x65(0),R10 and -X6C(O)R10;

R7 is H, (C1_galkyl, (C3.12)cycloalkyl(Co.g)alkyl, hetero(C3.19)cycloalkyl(Co.galkyl, |
(Cg-12)aryl(Cq._g)alkyl, hetero(C5._13)aryl(Cg.g)alkyl, and halo substituted (C1_g) alkyl; wherein R7
is optionally is substituted by 1 to 5 radicals independently selected from a group cousisting of

(C1.a)alkyl, cyano, halo, halo-substituted (C1-q)alkyl, -X6NRIR?, -XOOR?, -XOSR,
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R7 is H (G _6)alkyl, (C _ )cycloal kyl (Co_6)al kyl,
hetero( C3_ )cycloalkyI(C() 6)al kyl, and hal o

waasoudiwt ed (G .g) al kyl; wherein is optional PET/US2004/035282
substituted by 1 to 5 radica%g i ndependent |y sel ect ed
froma group consisting of (C™al kyl, cyano, halo,
hal o-substituted (C .”al kyl, -X NR R9 , -XOR9, -X

o SR By e TS R B o

6 i;p. sel ected fromthe group consisting of H
Jic&ﬁﬁhetero(c543)aryl(c _6)al kyl, or R7 and together

W %h t%%]%%tgtﬁ ﬁ'[ﬂn@i{[ Al ecgnstlé-ﬁné Qflm @@ﬂkﬂy@?)q%w@yﬂ)ﬁﬁﬁ@o ©alkyl,

erocyc yl ene; each occCurrence

heterﬁg%§%2§%£M1gci§ %P‘ ((g(ggjaryl(co_@fo IiQSéhd Ritero(Cs.13)aryl(Co._g)alkyl, or R7

and Mo%etﬁeltl Rl a&a@h&l@f} Kot (C%%?%clo%]k%ﬁh@&t eq. ZFf)lieﬂ’ﬁfc)dylﬂlﬁalkylema

p consisting hydr ogen

C( O%)) ﬁ\%é} ?cR gérél B{dgs-peﬁdentl %g@g:rc])gén, glc_)?)a grfmggjs;ﬁslu;utﬁ (C1-alkyl;

or op ggghﬁgi 0, tydroxy; R13 is
h%(g %EEé??#%?tﬁ'a | kyl ; Wﬁg$§]n R13 is optionally

F SURSLLd £6n B% %@Qoé1ﬁﬁ@bﬂ@ﬁ.ﬁ3gb@@@p§nﬂ@nt Iy
ected froma group consisting of al kyl , cyano,
(C3. @&ﬁloah@kco s, mbuatoé@ls (ﬁﬁwldawl,(cex)aml RS6- 12)al>§11<©ﬂashlkyl
hetero@m@](ﬁ) g)ca§ky j@gg@@lgyci@ryl( %)%R]?ﬁg(cx CS %@%@ﬂ@ﬂﬁ?o 3)alkyl, -
and IS4 ir
ccowﬁﬁ; RS E e e NG 8@?%@@”911’; A BRNETRS
cted derlvatlves i ndi vi dual |so
'tlz(t_ﬁnlépgcl h@}q@@pmona%supﬁgut (ﬂlg} ﬂﬁl&%& p@,qle{g:}'o){&5 1ze)ary1
hetero?é% Pf;t)cyc oalky h?’dl%{l]}d solvates (e.g.
R13 s (C1.galkyl, (C3.12)cycloalkyl(Cq_galkyl, hetero(C3_12)cycloalkyl(Co_galkyl,

(Ce.12)ary1(Co_g)alkyl, hetero(Cs.13)aryl(Co.g)alkyl, and halo substituted (C{.6),alkyl; wherein RI13

is optionally is substituted by 1 to 5 radicals independently selected from a group consisting of
(C1.4)alkyl, cyano, halo, halo-substituted (C1.g)alkyl, ~XO6NRIR?, -X60R?, -XOSRY,
X6C(OINRORY, -X60C(O)NRIR?, -X6C(0)OR?, -XONC(0)OR?, -X6S(O)R10, -X65(0)R10 and

x6c(O)R10; and

nis zero or an integer 1 or 2;
and their corresponding N-oxides, and their prodrugs, and their protected derivatives, individual
isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and solvates (e.g.
hydrates) of such compounds of Formula (Ia) and their N-oxides and their prodrugs, and their

protected derivatives, individual isomers and mixtures of isomers thereof.

X
4. A compound according to claim 3 in which A is §§< .
R® R

5. A compound according to claim 4 in which R3is H, (Cg-12)aryl(Cy.g)alkyl or (Cq_g)alkyl
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hydrates) of such conpounds of Forrmula (la) and their

Af - oxi des and their prodrugs, and their protected
walesoswatisyes, individual isoners and m xtures PET/US2004/035282

isoners thereof. . . . . 4. A conpound accordingto

clain8 in whichAs \ R3 R4 %9A compound according to

claim4 in which R3 is H optionally substituted by

wherein is a bond,and jis 4. . | k .6, A ound
optiogedly onlattitutpdibs -SP@RAWACIEI 5 if ﬁg%ﬁ‘i o I‘ﬁgés G109 g) al ky! .
7. A conpound according to any one of clains 4-6 in
which is CHO CN or C(OR* wherein R' is optionally
6. SURSh é(jltnﬁ%cka}'dil_(ng.cﬁirﬁ aloky n wihet BF BECE (C3)amil.. 8. A

conmpou accordingto clainB in whichAis XY5 J 9. A
conpound according to claim8 in which is propyl ene.

10. A conpound according to.claim8.qr 9. i i.ch i 6 .
7. - C@@))mp{auné ecepEdingio gnyqee qf glagqlsk@? movl&%n«%\lX?}i (ﬂ-&%ﬁ ﬁrdt&))R wherein

‘_accor ing t ny .one. of cl.ai C LGBatkyd, (dQ 1 FFhryl or
R isceiegl SADPET pPHoR] e%“%%é‘?@@@;?gﬁ%’g’| &311,%?) TG
resiqR13 is (C . )aryl (C (iii) (C~alkyl; or (iv)
hdmﬁ@%@%% _12. A compound according to any one of
claims 2-1 in which is H 13. A conpound according to
any one of clains 2-12 in which is (Cgpo )al kyl or 12)
14. A conpound of formula (la):(la) rein and are as
her ei nbef ore descri bed, and their<&o spondi ng
8. | VAQ%R&Sd sastidihdei daipanwbigh Aiand flhei 7 prot ect ed

derivatives, individual isoners and y#axfures of
i somers thereof; and the \¢1
9. A compound according to claim 8 in which X3 is propylene.

10. A compound according to claim 8 or 9 in which R11 js —C(O)OR13 or-S (O)2R13 wherein

R13 is alkyl or (Cg_12)aryl.

11. A compound according to any one of claims 2-10 in which R is (i) R13C(0)- wherein R13 s
hetero(Cs_1)cycloalkyl; (i) R130C(0)- wherein R13 is (Cg.12)aryl(Cq._g)alkyl; Gii) (C1-g)alkyl; or

(iv) hetero(C5.1p)cycloalkyl.
12. A compound according to any one of claims 2-11 in which R? is H.

13. A compound according to any one of claims 2-12 in which RJ is (Cq1.9)alkyl or

(Cg-12)aryl(Cy-galkyl.

14. A compound of formula (la):
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pharmaceutically acceptable salts and sol vates (e.g.
hydrates) of such conpounds of Fornula (la) and their
w0 Yosxides and their prodrugs, and their proteRCEUS2004/035282

derivatives, individual isongés and m xtures of
i somers thereof. 15. A conpodnd of Formula (Ib): (1b)
wherein and are as herei nbefore described, and their
correspondi ng i V-oxi des, and tq§|r prodrugs and their
protected derivatives, |nd|V|d al gi somers and m xtures
of isoners thereof; and the pharmaceutically
acceptabl e salts and sol vates A€-h§. hydrates) of such
compounds of Fornula (Ib) and thejr N-oxides and their
prodrugs, and their proglecte deilvath@s, i ndi vi dual
isomers and m xtures of isS¢nmery thekeof. 16. A
conpound of Formula (lc): '(lc) e&%ﬁ%#and are as
her ei nbef ore descri bed, and their ‘correspondi ng
I V-oxi des, and their prodrugg, and their protected
derivatives, individual isoners and m xtures of

whereR QRS Khen @Sfare ﬁﬂﬁretdbefotﬂ'thﬁdmecb ahd theik borrespomeing Abdsédes, and their

o R S B SRRt
pharPh@aHidA0P acc?ﬂﬁblé $ulek ﬁndCHoNaQE teafl hylizatesy af sucke Sleiadudcﬁs\Ajf dFasohula (Ia) and
I SONers an

their (‘%Wzﬁ@fﬁ Apd @Fn: ?{9 1&%; gllsl(% %8‘)‘ Iprso?egi%é ?e t hg‘r’eéi 1Hd1 aal ésrmeners and mixtures of
isomBRhekdppef ore descri bed, and their correspondi ng
TV-oxi des, and their prodrugs, and their protected
derivatives, individual isoners and m xtures of
15. | S @hpoldiereeimuiams: t he pharmaceutical ly acceptabl e
salts and solvates (e.g. hydrates) of such conpounds
of Formula (I1d) and their iV-foxides and their
prodrugs, and their protected| derivatives, individua
i somers and m xtures of iso Ft hereof. 18. A
compound according to any gne qgf clainms 14-17 in which
is wherein is 19. A CQquu d aggordippg to claimin
which R - (O -

(Ib)
wherein Rl, R3, R4 and RO are as hereinbefore described, and their corresponding N-oxides, and their
prodrugs, and their protected derivatives, individual isomers and mixtures of isomers thereof; and the
pharmaceutically acceptable salts and solvates (e.g. hydrates) of such compounds of Formula (Ib) and
their N-oxides and their prodrugs, and their protected derivatives, individual isomers and mixtures of

isomers thereof.

16. A compound of Formula (Ic):
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20. A conpound according to any one of clains 14, 15,

or 19 in whichis H or (C. )alkyl. 21. A conpound
waewsHndiimy to claim?20 in which -CH H or CH CHPE&X/USRE4/035282

A conpound according to any one of clains 16, 18 or 19

in which R3is (G _g)alkyl 8%‘ional|y substituted by

-X OR9 wherein X6 is a bond and RO is (Ctalkyl. 23. A

conpound accor di to claim?22 i [ R3 is H .
whersin R, Kb RS B s R e o g beBnd eatahh i g £ pafcing - geides. aud
their ﬁ%}{ﬂgg en®he® kﬁite@ﬁd a&ivlﬁvs@ﬁﬁdi&r_daﬁ idofhemhand h]i}it&:eé-bfdfon}ers thereof; and

thyl. 25. conpound. accordin 0 gn one of C%?I?ﬁ lad
the pHapcegically acogHa3s S AR TS (i DHITPES (Louoh soqpauigs of Formula (1o
and tﬁeilaig-lSXildCS £ thefd prAINRE Und (RGGRGEH i eti Oativ bR indivtinal iSoritdes artd mixtures

I's 27. A conpound according to any one of clains 16,
of isoh@ys ®eraefd 24 in which or (C. )aryl(C).alkyl. 28. A

compound according to claim25 in which is or CH3 or

CH3 or 29. A conpound according to claim16, 18, 19,

17. 24A cpmpeund ofBonlaffidch R6 is optionally substituted by

(G _o,)al kyl, 30. A conpounggaccording to claim29 in

whi ch i s benzoxazol yl, oxadijazplyl, isoxazolyl, or

oxazol yl each optionally su ituted by one or nore

aryl or alkyl group substifuents. 33. A conpound

according to claim30,in ickHis nzoxazol - 2-yl ,

5-tert-butyl- | ,2,4?6%@ =3: 3-cycl opropyl-1

, 2, 4- oxadi azol -5-yl, 5-@ycl aprop

, 2, 4- oxadi azol - 3-yl, 5- O N

cycl opropyl -1, 3, 4- oxadi azol - 2-yl \¥1

5-et hyl -1, 3, 4- oxadi azol - 2-yl,

5-(4-fluoro-phenyl)-I, 2, 4- oxaggi azol 3-yl,

5-isopropyl -i socazol - 3-yl, ) )
whel’éiﬂ(IS]-, Eél]h 4 anil 388720 lheiBinp éfpreciesezibid, gmyhe,:ir corresponding N-oxides, and

their5p_rc$d§l.-1grsr,egnla%eirtprr]étteecgédzciéxxlza)d_ves, individual isomers and mixtures of isomers thereof; and

the pharmaceutically acceptable salts and solvates (e.g. hydrates) of such compounds of Formula (1d)

and their N-oxides and their prodrugs, and their protected derivatives, individual isomers and mixtures

of isomers thereof.

18. A compound according to any one of claims 14-17 in which R} is R13C(0)- wherein R13 s
hetero(Cs5.12)cycloalkyl.

19. A compound according to claim 18 in which Rlis 0 N—C(O) —.

20. A compound according to any one of claims 14, 15, 18 or 19 in which R3 is H,
(Cg-12aryl(C1_g)alkyl or (Cq.g)alkyl.

21. A compound according to claim 20 in which R3isH, QCH;’CH; or

CH3CH,CHy-.
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oxazol - 2-yl, oxazol -2-yl,
3-phenyl -1, 2, 4- oxadi azol - 5-yl ,
\Nﬁzmhmmmhzl 2, 4- oxadi azol - 3-yl, 5-thi ophen-2- PCT/US2004/035282
yl - oxazol - 2. yl,
5-(4- trlfluoronethoxy phenyr§21 3, 4- oxadi azol - 2-yl .
32. A conpound according to cIa|n1| which is

benzoxazol - 2-yl, 3-cycl opropy

22. oxAzoipoundlaccoBlingie FBHIRSY Flalm521641%9€a]§ %?ﬁﬂag §§ Clﬁéﬂ%\
conmpound accor to claim17

optiona{yGrEBRL8eddry -X g@g Rhi%l%elﬁélbﬁan&?@m@ s @Pﬁ%? 34. A

conmpound according to claim28 in which Ris
-C(O OC(CH or 35. A conpound according to claim3

Seh OBl B OMdilroG1:H D2 GONBERRD ROCAL* CH;~ , CHy CH;~CHy~ o
3 nnrp I ne- oxylic acid
éSEEL [(S)-I-(3 cycl opropyl -1, 2, 4- oxadi azol e- 5- car bon
) r opyl car banoyl ] - 3, 3- di f1 uor o- hexyl } - am de;
norphollne 4- car boxylic acid

{(S)-1-1(S)-1-(5-cycl opropyl -1, 3, 4-oxadi azol e- 2- car bon

24. N oﬂ#%ﬁél a%&ﬁ@ﬁ’%ﬁ)éh omb o chirhd 1113{63&11&685213}111 ahichl R4 is H or methyl.
0

norp I ne- oxylic acid ((S)-3,3-difluoro- -{(S)-
[5 (4- trlfluoronethoxy phenyl)-1 3, 4-

25, e Pt R PE Y b ARhe R 43BY] 2 e e AIRLARS is

IC ac

(Cﬁ-ié)ﬁ)yi(blk%ﬁﬁyﬂ - (3- cycl opr opy! - |

4- oxadi azol e- 5- car bonyl ) -

propyl car banoyl ] - 3, 3-di f | uor o- 4- phenyl - butyl } - am de
nor phol i ne- 4- car boxyl i c acid

[-[1-(3- I 2,4l 0 (7 8- |
26, SRRy SRR RE 0 o -psnony) -pre

nor phol i ne- 4- car boxylic acid

{(S)-1-[(S)-I-(3-cyclopropyl -1, 2, 4-oxadi azol e-5-car bon
yl)- proryl carbanoyl]- 3, 3- dlfluoro but yl }-am dei

27. D £§’E@£ﬂoﬁﬁd - 6D @Xalyiofie 8Cil4ms 16, 18, 19 and 24 in which R3 (C1_galkyl or
3,3-difluoro-1-[(S)-1-(3- phenyI-I 2, 4- oxadi azol e-

(Ceﬁzﬁ@ﬂ@iwﬂkyl propyl car banoyl ] - but yl } - ami dei
nmor r hol i ne-4-carboxylic acid

{(S)-3,3-difluoro- I-[(S)-I-(5 phenyl -1, 2, 4- oxadi azol e-
8 ﬁb%ﬁ%ﬁgoﬁ@ Qf:cgrﬁ ng)fo 4@ m%%loh%ﬂbiﬁ@ﬁ&@ﬁé or CHz CHj or CH3 or

car oxy IC ac

28.
-[ | -(5-cycl opropyl -[1|, 3, 4] oxadi azol e- 2- carbonyl )-pro
{1Eih>arbannyl]-
CH; "

29. A compound according to claim 16, 18, 19, 24, 27 and 28 in which RO is hetero(C5._13)aryl,
optionally substituted by (C1-9)alkyl, (C3.12)cycloalkyl, (Cg-19)aryl or hetero(Cs.13)aryl.

30. A compound according to claim 29 in which RO is benzoxazolyl, oxadiazolyl, isoxazolyl, or

oxazolyl each optionally substituted by one or more aryl or alkyl group substituents.

31. A compound according to claim 30 in which RS is benzoxazol-2-yl, 5-tert-butyl-
[1,2,4]oxadiazol-3-yl, 3-cyclopropyl-1,2,4-oxadiazol-5-yl, 5-cyclopropyl-1,2,4-oxadiazol-3-yl, 5-
cyclopropyl-1,3,4-oxadiazol-2-y1 , 5-ethyl-1,3,4-oxadiazol-2-yl, 5-(4-fluoro-phenyl)-1 ,2,4-oxadiazol-



10

15

20

25

30

3, 3-di fl uoro-4-phenyl - butyl }-am de;
nor phol i ne- 4- car boxylic acid
wd@ 30030di1fit uoro-1-[1 - (5-i sopropyl -i soxazol e- 3- ceeboR300)/035282

propyl car banoyl ] - hexyl } - am de; nor phol i ne-4-carboxylic
acid ((S)-3,3-difluoro- -83-

-{1-[5-(5-nmethyl -i soxazol - 3-yl ) - oxazol e- 2- car bonyl | -
3-yl, %%B !B}gl]aiirs]og;%% ga% glo(gexﬁé@g)l-lﬂ,% ?3-yl)-oxazol-2-yl 5-(5-methyl-thien-2-yl)-
oxazdl2S)1; o&a&amyﬂ I3upimym 7 4-Syadiazglesepiz Hpkengl- baMHsarijazpl- b §yiophen-2-

Y
Yl-OX%’ﬂ%W&|5rJﬁ' fﬁl“-%‘%?%%‘%%‘% |P?‘%‘5>§c1r%ra {"?@”ggl, %94 £1 uor o- 4- pl
ienyl-1 - [(S)- -(5-tbiopi.en-2- yI oxazol e- 2-
32. cr:rgkgg%qlm)nﬁ gchP Igtgé;%;p”g ln]a\@gm %é is benzogazol -2-yl, 3-cyclopropyl-1,2,4-

oxadiago@;}g [%{% 21, (SasBRER floi B4 2% £84,000yl ) - but yI car banoy! |

uor 6-'4- phenyl - but yl } - ar ni de;
norphollne 4- carboxyllc aC|d

(2-0 | t in R13 is
3. rbéﬁﬂ?‘??ﬂn %%)‘(’9%59%?68?4814 eny yﬁt‘gqb %g(%ﬁ%&% R

garboxylic acid
dkﬂf%g%?ﬁD%?S)-l (benzoxazol e- 2-carbonyl ) -1 -netliyl-butyl

car banoyl ]-3, 3- difl uoro-4- p]ienyl-butyl}-ar i de;
nnrpholine-4-carboxYI|c acid

34. [ (8)comppyacqordinainslagm gRERYRCHR L rCPBSHIS ©5, 3- di 1

uor o- 4- phen. yl butyl] -am de; norpholine-4-carboxylic
aci d

-5 (a) anonet hyl - car banoyl ) -3, 3-<ii fl uoro-4-plieny
-bx it am de; norplioline-4-carboxylic acid

[(S)-3, 3 difluoro-I -((S)- -fornyl-1-netl
yl -butyl car banoyl ) - 4- phenyl butyl ] - am de; nor pb-
35. | i D€y ?npgﬂ{dba%w&hﬁtoa:@dlﬂ3 selected from the group con51st1ng of:
%‘) ?/ L 4] oxadi az % % 82e‘ B8Py
morfhohrbAIpLaA (1 HSor S SRS SRR Bb Y

pm?%@?gﬁ&’ F?3 {fftﬁg{o?ﬁ%%yaﬁn&m d

2, 4] oxa zol ) -
moxmmbwwb@mwc} Pl TR BT F R,
L A =
morptok hetl azbexvte 56 (St SEVHOH bASHITT g%g{f@p%mgﬁa,o&g enyl51.3,4-
oxadiazole-2-carbonyl]-propylcarbamoyl}-hexyl)-amide;
morpholine-4-carboxylic acid {(S)-l-[(S)-l—(3-cyclopropyl-1,2,4-.oxadiazole-5—carbonyl)-
propylcarbamoyl]-3,3—diﬂuoro-4-pheny1—butyl}-amide_;
morpholine-4-carboxylic acid {1-[1-(3-cyclopropyl—[1,2,4]oxadiazole—5-carbonyl)—propylcarbamoyl]-
3,3-difluoro-5-methyl-hexyl }-amide;
morpholine-4-carboxylic acid {(S)-1-[(S)-1-(3-cyclopropyl-1,2,4-0xadiazole-5-carbonyl)-
propylcarbamoyl]-3,3-difluoro-butyl}-amide;
morpholine-4-carboxylic acid {(S)—3,3-diﬂuoro-1~[(§)71—(3-pheny1—1,2,4-oxadiazole-S-carbonyl)-
propylcarbamoyl]-butyl}-amide;
morpholine-4-carboxylic acid {(S)-3,3-diﬂuoro—1-[(S)-1-(5-phcny1-1,2,4-oxadiazole-3—carbonyl)-
propylcarbamoyl]-butyl}-amide;
morpholine-4-carboxylic acid {1-[1-(5-cyclopropyl-[1,3,4]oxadiazole—Z-carbonyl)—propylcarbamoyl]-
3,3-difluoro-4-phenyl-butyl}-amide;
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[(S)-1-(cyanonet hyl - car banoyl ) - 3, 3-di fl uor o- 4-p]i enyl -
butyl]-carbam c acid benzyl ester;

W@ 3)0544042i f | uor o- 5- phenyl - 2-(tetral PCT/US2004/035282
ydr o- pyr an-4-yl am no) - pent anqi.c aci d
cyanonet hyl -am de; (S)-4, 4-dPf* oro-2-isob
tylam no-5-pl enyl-pe tanoic acid cyanonethyl -amn de;

¢ I ! (8) SO €-2-C o)
morffrg(%g? + C?r‘f"gshf 2 ggggﬁ@u % oﬁ_(ﬁ_mP{) i lazxgzp%n?) alr3}/)I ¥ bamo
propylcirb3mdy]- ]mhxf,fll}uondrr 4 ph. enyl - but yI ] - ani de;
moré}f%ié%%ﬂ?%xly el% acing SR rf? éi%})u% J-{ IHJ?}Q 5I Iﬁéthﬁqsﬁaﬁ)@@ %Ma%o‘l@%arbonyl]

fam'n 3- oXoazepane-
ropgz}cﬁmaﬂnmyhmyl)amdb tert- butyl ester;
rriolijne=4-c i - b - b 114
rorfRUPLH LSRN AL e sty pfeapes
phenylBiitiylajmidepr opy| car bam)yl } 3 3-di fl uoro- hexyl ) -am de;
ne 4-c

oA SERBA e s endghap

carbaﬁ}@pp&’ogadaﬁ&ﬁmyll] Pbut3]}Zandid;| uor o b tyl}-am de;

mor?%ggﬁ.'c%rﬂ%iy%c g@% E§E—¥ l—&LSf)Tl?(i% iendzoxazole—2-carbonyl)-butylcarbamoyl]-3,3-diﬂuoro-4-

phenyi’—bdtynmddaazol e- 3-car bonyl ) -
moerﬁ)%B%/ | g?r %gg%% ]b@ Jo&gz%{-g-yp?)ﬁ}étl}oxmtﬁlﬁ 12-0X0- ethylcarbamoyl) -3,3-

C acCl
dlﬂdoio‘iatpﬁe@mtm amiide;0- | - {(S)-1-[5-(4-fluoro-plienyl)-I,

188%9?1%)0)&?8 6%1 é@?}} a[@- l-qserbz %gazPI)c—?. carb&nyl) 1-methyl- butylcarbamoyl] -3,3-

difluEes-ppRdoyestAl amidepxyl i ¢ aci d ((S) 3,3-difluoro-I-{

morala][l%a-%-);[al{boyfy 1868}F E(g?%g@)}rc}y 91 ap%cr)]p%}l %rb?émoyl) 3,3-difluoro-4-phenyl-

rﬁb@l i ne-4-carboxylic aci d

3-di fl uar 4 fI
rzaraie SRAFEEATT %m%éwg? Sy PHERER Rty amice
ﬁBﬂlcblﬂbeﬂm add l[(S)ﬁ-ﬁBl-diﬂlaﬁm t-((S)-1-formyl-1-methyl-butylcarbamoyl)-4-phenyl-
(S) -1-[(S)-1-(benzoxazol e-2- car bonyl ) - pr opyl car banoyl
butyll-amide; i f | t orobutyl }- ani de; morpb. ol i ae- 4- carboxylic
mo Edlﬁe—4 carboxyhc acid {(S)-1-[1- (5-ethyl-[1,3,4]oxadjazole—2-carbonyl)-propylcarbamoyl]-3,3-
S)-1-( (E:y - car banmoyl ) - 3, 3-di fl uor o- b. exyl | - ai
dlﬂ‘f*ﬂfﬁ*é‘Phﬁ% %‘]‘W 3= 4- car boxyl i ¢ aci d
mm@fl@ne-a- carbdk}flic lzl&ﬂQ(S) 1=[f1 {(Rxert-butyl-[1,2,4]oxadiazole-3-carbonyl)-propylcarbamoyl]-
msth hen- 2-yl ) - oxazol e- 2-
3 3@5@8@#’3/1’]13”56 @ﬁ‘lﬁﬁarmyl }- hexyl ) - ani de;
lﬁkhQJafHokﬁrc‘hm@E{(Sb@Qﬁﬁlﬂﬁora@l-}dlenyl-l [(S)-1-(5-phenyl-[1,2,4]oxadiazol-3-yI)-
d|f| uor -1 -{(S)-1-[5-(5-r etl
Progbicaﬁ?ﬂrepsl]h BHU 2 - oxazol e- 2-

[(S SRl YAy PEo§B 3 BadTE Y drp-4 Ryl butsiHcei®amic acid benzyl ester;
(S)-4,4—diﬂuoro-5-pheny1—2~(tetrahydro-pyran—4-y1amino)—pentanoic acid cyanomethyl-amide;
(S)-4,4-difluoro-2-isobutylamino-5-phenyl-pentanoic acid cyanomethyl-amide;
morpholine-4-carboxylic acid [(S)-1-((S)-1-benzenesulfonyl-3-oxo-azepan-4-ylcarbamoyl)-3,3-

- difluoro-4-phenyl-butyl]-amide;

(S)-4—{(S)—4,4-dif1uoro-2-[(morpholine—4-carbonyl)-amino]—5 -phenyl-pentanoylamino }-3-oxo-
azepane-1-carboxylic acid tert-butyl ester;

morpholine-4-carboxylic acid ((S)-1-{(8)-1-[(5-ethyl-1,3,4-0xadiazol-2-yl)-hydroxy-methyl]-
propylcarbamoyl}-3,3-difluoro-hexyl)-amide;

morpholine-4-carboxylic acid {(S)-1-[1-(5-cyclopropyl-1,3,4-0xadiazole-2-carbonyl)-
propylcarbamoyl]-3,3-difluoro-butyl }-amide;
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and their corresponding iV-oxides, and their prodrugs,
and their protected derivatives, individual isoners

wa@pasounsur es of isomers thereof; and the PCT/US2004/035282
pharrnaceutically acceptable salts and sol vates (e.g.
hydrates) of such con‘pounds‘%5‘ Formula (la) and their
JV-oxi des and their prodrugs, and their protected

derivatives, indiyj | o4 85 8fonvi)-
o ghire R (6t TSP RRE R o e % o
propﬁﬁdfﬁﬁrﬁo?i]%-tﬁﬂﬁ?ﬁmexyﬁﬁamfde;c: aim 2 a_nd a

arrnaceut.ica ceept abl.e kO eoro-Stendn TBL D ole-3-

R S e o
carb&fyl]tpi’@g&ﬁlrby:ﬁ@gﬂ}ﬁu@mahﬁﬂelty of I(:at hepsin S contributes

t o saj atlent. ogi.cal C | Y 9 4-oxadiazole-3-
o BRSSP g AR p it
carb&fyf]%ﬁ&ﬂylé@rga:mﬂ}lbutyb—aﬁlidb@IT|p0_und of claim2. 38. Use of

a conpound acco cl aj n | act WLe, 05 o10-3-
ool carenE 01 (Ve DB RO 3 ST BROT Kb fiore
cmbéxfyﬂfﬂrop@rca&gﬁ%ﬁpbuﬁyp-,anmqi tions that can be

anel 1 orat ed.by. I.stratlon,oQ .3 3-difhuoro-
oorirbaregr bid (5 RIS A B4R S0 SOTMAUDAE8 55 ctor
butygcafjﬁgadgi ng t? claim35, in the ;ranuf acture off? _

medi canment for reat ment. of. a | S X
morfp GO i (- S IR bR e gt ol Affac
morpEBhd-LEAbEEIDIEIA (19)-RBldihbsL I- 8R)-aA5-¢F-nethgl-bophouil)-@sazole-2-

an_inhi bitor of _cathepsin S 40. Use of a conpound
Cafb‘aé’é]d%ﬂy?f@fb&mﬁﬂ&ﬂlﬁ’fy%)f arﬁa""t he manufacture of a

morﬁﬂ%ﬁﬁ&ﬂgﬁmxyﬁ@icid (18)-3,3-@dtuomAl-{ SF-145 fatbthyitthephdned-ylirgxazole-2-
from or subject t X0l nditions that can be

carbemyblprepyieehgmayl %Jﬁ@ )a?i?ﬁg?n stration of the conpound as

and @Bir L&k RInHRE NOdxi @3t i BRirpbbdrugs, antlgeirpfotartaiotyivatives, individual

LALLM ——

hydhfe®BF sith cSMRIuRed oftForme (16) dndl @RE N-édes aadthbie prodrugs, and their

ameliorated by the adm nistrati o£|]‘iﬁ0f t he cprrpound as
protegted; RS o RatyFAuALP TR ROIX S OHiR UL WeTERY

according to
any one of clainms to 41 of one of the follow ng
conpounds: norphol i ne-4-carboxylic acid. . :
36. { (9 POy Pl DR OTSETERYPE | oAl 4D B & Pgppsatcay
acceftabre eRdifiBM! Car bamoyl ] - 3, 3-di f1 uoro- hexyl } - ani de,
nmor phol i ne- 4-car boxylic acid
{(S)-1-[(S)-1-(3-cyclopropyl -1, 2, 4-oxadi azol e-5-car bon
37 ¥!) A method of inhibiting cathepsin S in a patient wherein elevation of the egzymatic activity of
cathgl:r)s?np lco%?rgbg?eg?oysl a!d-p?z;ﬁgn-t’g Ipzltlhglg grigafl %5&9&%%43}; ?&JrrtﬁXilst}eﬁI?gntlodsz%d patient a

therapeutically effective amount of a compound of claim 2.

38. Use of a compound according to claim 3, in the manufacture of a medicament for the treatment
of a patient suffering from, or subject to, conditions that can be ameliorated by the administration of

the compound as an inhibitor of cathepsin S.

39. Use of a compound according to claim 35, in the manufacture of a medicament for the
treatment of a patient suffering from, or subject to, conditions that can be ameliorated by the

administration of the compound as an inhibitor of cathepsin S.
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nmor phol i ne- 4- car boxylic acid
{(S)-1-1(S)-1-(3-cycl opropyl -1, 2, 4- oxadi azol e- 5-car bon
w@ kgos/opriapyl car banmoyl | - 3, 3-di f1 uor o- but yl } - ani PET/082004/035282

nor r hol i ne- 4- car boxylic acid
{(S)-3,3-difluoro-1-[(S)-I-(3-phenyl -1, 2, 4-oxadi azol e-
5-car bonyl ) - propyl car banoy-gg} -butyl}-am de and their
correspondi ng N oxides, and their prodrugs, and their

ed derivatiyves, .individual isomers and m xtures

o B gE et vetaess dai v el FoorerS ol mxiures
of a pARENIHERING fi9Al dr3utferdioS@intitibRShdt Cardbe ab¥irabLS) th@&dnﬁ:ﬁ@@aﬁon of

conpounds .of.. .For a (l.a) and their N oxides and their
the a9y d%?”ﬁ?@ﬁfﬂgghqﬁﬁﬂﬁected derivatives, individua
i sonmers and m xtures of isoners thereof for the

production of .pharmaceut.icals that .inhihit the
4 endy ‘F’noa]{ai o \g/(fcf’ g ? 0 ‘ili,%llfﬁcig B‘stP?}mgf“faRt,“reo?? a gedigament fog the treatment
of a pitientauifeying frong, dr eubgdctiiomodditibanhat tamde hingliqdadd by the administration of

ﬂwc§§%&&§5§#@ﬁﬁ&&moﬁ%%ggﬁq5osis or cancer such as |ung

cer, em a and T-cell, acute), ovarian
cancer, sarcomas, kaposi's sarkoma, bowel cancer,

42. | Y TREnsB Q86rdtRRE &l ondXf@lafind 3841 ofnE BFthe RADGH tompoynds:
pancreas cancer rostate cancer or skin cancer. Hﬁ A

morphglineatcaghoxylicagi il (e L A At ronspy b2 tgpdiazelmdcatborsdas o
propftarbapebyl] 313-Gived-ldx@n-ambiech i nvol ves el evated | evel s of
t hepsi.n S, [ or nedjcal condition bein
mor SRR E A T BRSBTSy oo
propyistrieapeil-G Sidifluoped-phenylttayl)-anidgy st r ophy, i nfl amati on,

mornf koS AT L AR B i e e

propyd¢nrimiopll- 8 sliffugrthuppd)-polleronar y di sease, and
morpREIRR G Aok fiik Seid ??W,@Mﬁiu@ﬂ)—ﬁﬂ@?—ﬂ%ﬁ}%h 119 4.t—c9ca(§ﬂog-5~<far%c¥1y1)_

atient_an effective cathepsin nhi bi ting anmoun

R
propylcartamguiliRgy deedledi ng to claim 3. 45. A method of

and tliefir@dfrespOndengPobxi®B tanS thEit flotifugs, hfdaRRiPprote SRR By AN esTRGv AL
vel s of cathepsin

. ___condi t.ion ich invol.ves el evated.|
ssomig S e it Wb o B PaeEral slisi amd oivtes e
hydrages) efctdconpamiRECHElaER) ShdEhsr T Rkidés a8d dheir prodrugs, and their protected
derivi 964, ERRBAGARELAchd fnﬁctur%%)tf R8RGLARLS: OF cancer such as
ung cancer, leukema (B- an -cell, acute), ovarian

for the piegeqtion ef-phargirepticaledknd whibi theeppiomntic adtiviedt Gathapsir S, K, or B.

| ynph node cancer, brain tunor, breast cancer,

pancreas cancer, prostate cancer, and skin cancer,
A3 oS HFSACFRITRERCHIT fetor WeptipsPain ogeqerkritis asteapprestsion eancyrguch as
lung dafdeR @gigérhia B-Qihd B-cbl) Aédd)] dvaganaamies) bar@imad ke RRTRQMREna, bowel

a cordiqg to %Ia|w13
cancer, Iymph node’cancer, brain tumor, breast cancer, pancreas cancer, prostate cancer or skin cancer.

44. A method of treating a patient suffering from a disease or medical condition which involves
elevated levels of cathepsin S, such disease or medical condition being selected from arthritis,
atherosclerosis, emphysema, osteoporosis, pain, muscular dystrophy, inflammation, multiple sclerosis,
irritable bowel disease, rheumatoid arthritis, asthma, autoimume responses, chronic obstructive
pulmonary disease, and bronchiolitis, comprising administering to said patient an effective cathepsin S

inhibiting amount of a compound according to claim 3.

45. A method of treating a patient suffering from a disease or medical condition which involves

elevated levels of cathepsin K or B, such disease or medical condition being selected from

RECTIFIED SHEET (RULE 91)
ISA/EP



10

15

20

25

30

46. A nethod of treating a patient suffering froma
di sease or nedi cal condition which involves el evated
wo ewslogoiaf cystei ne protease, such di sease or PETUSEN4/035282
condi tion being sel ected frcg? arthritis,
at heroscl erosi s, enphysens, steoporosis, nmuscul ar
dystrophy, inflanmation, tunor invasion,
oner ul onephr QetMHaAder, dbukERREB- iﬁﬂha&hl[ﬁmw} lo@arian
°St°°%é)ﬂ’&‘ Ay SEr g% ydf{"’f‘néi’fedﬁ?‘”‘es onset di abet eg tiple
cances,cshlebmssl, bapogie s ke SO Ve ogREPT: ymopyngdeeance @@3&@?‘” reast cancer,

St Jent r Ve andySt &RbE, doUPBSnEhcthiNeRBABH USid patient an effective
panerp Ipm% e “Ui'sease. T heﬁﬁt m% arthritis and

cathepﬁlsﬁl omﬁtmihlsmngwnmnmftal compandrigeerdiagiogiai@ie res ponses,
chroni c obstructive pul nonary di sease, and
bronchiolitis, conprising adm nistering to sa
46. paAIn&ﬂiodafl trefihg e pitiat et fem p diseasaerensding] ‘Eﬂnf‘%“ﬁ@ which involves
' t{Bndeing felecfed from arthritis,
eleva ‘?1"8% g?ys?me r@%“gé‘ gu%gﬁgge%topgﬁ&eaé%% fr oméa di sease
ather@sfclefﬁsdl «mihymdmmoymom inatsculanigstuophy. diflepERagan. [0EYE 1Rvagipn.

h d ol bhsendiabete
gl"mf‘)‘@ Oﬁﬁ&é‘éf &t (%é %%%H%apgda&g% géutkggﬁrf@y Jglst eopor 0 8
multlpre sElaﬂ)&e,rpeﬁlphlgusa&lgaun dpreves dlésease] rgym@mﬂagr(ags, syfigmic lupus
eryﬂngrg? Cels gt b?Wel uaLd %P&%ﬁ%@ﬁéﬁﬁ%mo%% RIBRbidSis, asthma,

cancer e cancer, brai'n tunor,
auto1bilﬁﬁ$éspmm; éirpnipelstnans P@&W@@W dlsW@Wﬁb@n@%%@f congﬁang

Hng @S9 ; AinfofR@bhBaind accordi
adn“ﬁlﬁteﬂ?g t&,sf"lg\]i’ aieg a;ﬁ?eef%%lﬁ‘,r%%k& %]0&1% 1{31{'}!%1?1}&]% anount o?ﬁa e accorting
to cléi@rspound according to claim35. 48. A nethod of

treating a patient suffering froma di sease or nedica
condi tion which involves elevated | evels of cysteine
protease such di sease or nedical condition being

sel ect rom pain it c o
1. cafdds tﬁ‘ﬁf’g grg)la ﬁen?ﬁf?e?ﬁé I’rPﬁl d!is%ase g%ﬁl@cﬁ&@ E&ﬁﬁtﬁmwm h involves

cancer; T-cel |
eleva&édl%&)s of @mﬁépsﬁrK cleihcsearb, dlsasrecm mghcal legyg;btgqn bging glecgeﬁafrom pain,

oste(@gﬁg@ﬁﬂ gsat%iﬁ{(’)F% gxy ca cer sucgleas ﬁl%g 8% cer, Eﬁl@e’nﬂa EBU R4 T cpﬁ %@lﬁ&) ovarian

ancer, te cancer, and
cancE@ B &Imas AAPE'd thognaaﬂxmma&t@r lymgh nq;legmcgr perin té}pqlpr h}feast cancer,

ef f ect ecste ne o ont an effective
panc&gﬁﬁ%%}{\éprgg¥8p@:0?{g cI %Ilc% ﬁgﬂf;r%&g E net hogtt ld fhtient an effectiv

cath&RineC bi Wﬁih;bltlﬂghrrbumtmﬁg coapduepsicordiagde tlen 35y in a
patient with elevated |evels of cathepsin K which
conprises admnistering to a patient in need thereof
48. an pikled bieatiay ehphpSﬂt nuﬂénn. tfiotyi & disvgscampgical gpndition which involves

elevgtgq?@g%? Qdféi?’gigl?l%gﬁ %?% e %mﬁ d1s % Orsl?(r%l c}%ﬁoéﬁtﬁi%%ﬁg selected from pain,
osteDB ki bostédporasis @y ednedt shcélvzfs lhmg&ﬁnceaiehhepma B p@n@ﬂ‘rqeﬁ acute), ovarian

cancgg rg%;:clfrgagts ]Fq%gsrpﬁ: g?{r anal iach tcz?ncear ph %Q&e caﬂ:eﬂ %?a‘i'n ﬁlﬁﬁf, %ﬁafast cancer,

pancreas cancer, prostate cancer, and skin cancer, comprising administering to said patient an effective

cysteine protease inhibiting amount of a compound according to claim 42.

49, A method of selectively inhibiting cathepsin K activity in a patient with elevated levels of
cathepsin K which comprises administering to a patient in need thereof an effective cathepsin K

inhibiting amount of a compound according to claim 3.
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i nhi biting amount of a conpound according to claim42.

5. Anethod of selectively inhibiting cathepsin S
wa@easwidly2 i n a patient with el evated | evel s of PCT/US2004/035282

cathepsin S which conprises admnistering to a patient

in need thereof an effective Cathepsin S inhibiting

anount of a conpound according to claim3. 52. A

}X gho(afof §c§40§941*1fﬁﬁ{bﬁ1ﬂgr&%@sfﬂ Kacthal hﬁ@ﬁdﬁﬂntﬁn&%ldvh‘ﬂe& }éve]s of

in“a- pati el evated 1evel s of cat heps

cathepﬂnﬁrwlsdscom@meﬁ indmisfstangs f? Betisaitin 8t Berroh é‘gﬂ%ﬁ"ﬁ‘é@r% Sk
1nh1b1r1]1 %Info 1 le@o LERSSAin ?té Akl i ng amount of a

oun acco ing to cllaim35. 51. A nethod of
selectlvely i nhi biting cathepsin B activity in a

51. pat | ertlhod of ts%ecﬁL’& ﬁn&lﬁﬁl ec‘!iﬁlsfmﬁ &ﬁﬁfﬁ%aﬁe@mleﬁhated levels of
erln a patient in need_thereof
cathe@nn éfWhecdrt qomnwa@ﬁapgtenngtq e prgd Hiverahin Gfectye cathepsin §

1n]31bétgjlgpoun St In{ﬂlilugcgactcgrdﬁ{gz% Qi‘ar’l)’n?) 52. A method of

Iting cathepsin B activity in a
patlent with elevated | evel s of cathepsin B which

5%1? o?of sgggu%li gn%gﬂ %%B ﬁsngslgétﬁfﬁ§ inl ApafiGR ithREK&ed levels of

I've cat ting amount of a
Caﬂl@élmmllﬁﬂl @oposed mdrgmts@ngg & sypadignt 1ggeed therasf pogifegtve cathepsin S

treatin ste Bigeyrmal  conpri sing
inhiblig; KoL s%e?acorg okggécg‘ld?ﬁg 1an ef fective anmount of a
conpound accordlng to cIa|n142 54. A conpound

51. V\h h aecec‘lgély 9{%%) o u nia{@B %ct?\@ty nil-g atient vAfh A8mid@ levels of

ccordlng o claim3
cath@@in&}:tvhldh édmpm}sctsrvémgnm;plgd@m piticpi mgee@fthereof an effective cathcpsm B

Per hyd | .
lnhﬂ{l?eIrg) o'ilot((%)a ngg%gg%é&;gy{ Hﬁ‘i’gy i c aci

, 2, 4- oxadlazole 5- car bonyl ) -

52. Pre ?ﬁﬁéxgﬁ (%a %Dé’mlel 3 1%%&a&%%¥>%og lﬁtzt)(xln}y 11?5%9&11‘5 with elevated levels of

oxazepr n xyl'lc”aci
cathé;(sﬁ)B hich S)mﬂnsés&dmym*tqrp:rgapy ppatfent in need thereof an effective cathepsin B

di I
1mm$?ﬂ%?ﬁ%§ %ﬁﬁngrmgaﬁmgﬁ&¥%8%gnﬁ%xyl} am de;
Mor phol i ne- 4 carboxyllc acid

53. { ( ‘%)F’S?}E? g’i) tfest S e])arejn%g}/n ' 1lrnfrgm§l 8B %}?fﬁ‘[ﬁmgﬁﬁﬁg tB9AY nammal an -

uor o-

eﬂh&n@ﬁhﬁﬁﬁbbaaﬁqbumhmﬁmﬂmgbmdyhuﬁ aci d
{(S)-1-1(S)-1-(5-tert-butyl-1,2,4-oxadi azol e- 3- car bony
[ )- propyl carbanoyl ] -3, 3- dlfluoro hexyl } - am de, L.

54. Nbr pbahpongd decarding dxatlyione at¢laims 3-10, 12-18, or 20-30 wherein R is

{(S)-1-[I-(5-tert-butyi-I, 2, 4-oxadi azol e-3-carbonyl)-p
ropyl car banoyl | -

o}

QJ\

o}

55. A compound according to claim 3 selected from the group consisting of:
Perhydro-1,4-oxazepine-4-carboxylic acid {(S)-l-[(S)-l-(3—cyclopropy1~1,2,4—oxadiazole-5—carbony1)~
propylcarbamoy1]-3,3-difluoro-butyl}-amide,

Perhydro-1,4-oxazepine-4-carboxylic acid {(S)-1-[(S)-1-(3-cyclopropyl-1,2,4-oxadiazole-5 -carbonyl)-
propylcarbamoyl] -3,3-difluoro-hexyl}-amide;

Morpholine-4-carboxylic acid {(S)-1-[(S)-1-(3-isopropyl-1,2,4-oxadiazole-5-carbonyl)-
propylcarbamoyl]—3,3-diﬂuor0—hexy1}—amide,
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3, 3-di fl uor o- 4- phenyl - butyl }-am de, Mrpl olii
e-4-caf boxylic acid
w@ ¢dpoM132 di fl uoro-1-{(S)-I-[5-(4-fluoro-pliengtiub2084/d35282
- oxadi azol e- 3-
car bonyi ] - propyl car banoyl } - bd?yl) am de,
Mor phol i ne- 4- car boxylic acid

Morﬂhéﬁ%}e- cdbox§iR &mi(s’pr Y (5-t2t tirtyd 0 eoadilage18 3 byl | ) -
yl car bamoyl | - -di fluoro-4-pl enyl-biityl}-am de,

mbﬁﬁ@¢MV@WE3ﬁ‘ﬁﬂ$¥ﬁ?€ﬁ@h@n@ecarboxyl|c aci d

6 Arbox iR AHC 1-PPYI-tett-bdtyfi 0 ¥antadizolce3-Barbary qungly)carbamoyl]-
qu%fgk I%af%gnn ﬁgﬁs di fl uoro- hexyl }-am de, Per ydro-

33dﬂhw5k%f%EVH@ﬁY &%?%oxyllc aci d

Moqlh()@e- e A SEROATRE igeoLs %ffﬁamt(}S) 8,[Beaditidroiphany])-1,2,4-oxadiazole-3-
] -am de, Perhydro-], 4-oxazepi ne-4-carboxylic acid

cmﬁ?%@ﬁﬁﬂ%%%ﬁgﬂwﬂb?%ﬁ%aBWEpyIcarbannyl) 3, 3-di f I uor o- hexy

eafl‘tﬂs‘oxyﬁd%d\/aspmpi (ﬁ@tﬂypﬁ)@glbmyﬂokﬁﬂlﬁﬁlcdi carbonyl)-
2 ano- cyc oprogélcar amoyl ) - 3, 3-
propylpdrbanioyHe QVW? Azpbeepd-bugE-2mide use according to any

Perhﬁﬂ@ 1Qf0x§£e§fn5mf cﬁxjoof(ﬂm‘]a&dqf(S)olnﬁ @fcy&lbﬁoﬁﬂllleﬂgmzole -3-carbonyl)-
npounds: hydro-|, 4- oxazepi ne- 4-car boxylic acid

mﬁpﬁé@%mmﬁﬂﬁ$%dﬁm@81@¥ﬂ}GEVEpyI-I 2, 4- oxadi azol e- 5- car bon
Perh%drz a, Qﬁ¥ LeAr R ARl acid @‘)QL%&dﬂeﬁa&hﬁLﬁaﬁia}mﬁ%Qeilﬂuoro-hexyl] -amide,

4- oxazepi ne-4- car q hexvi
Perhyc(r@)l Am?%esynﬁﬂ C@@%X)@I asidrlEyir(P): 1205’&%}2%3{ ey ByrReyl-3 il pro-hexyll-
| Joa propyl carbanoyl] -, 3- dlfluoro hexyl }-am de;
rplioline-4- carboxyllc ac

Morxéb(o@e— <HpSylis sqBLPsbpr oy Syclopropsiseanatsh & SMeRr i Pmide
)- propyl car banoyl] -3, 3- dlfluoro hexyl } - am de,
Mor phol i ne- 4- carboxyllc ac

56. { ( She sc[a¢@ydipg tonY epeef slaltrw 411 to 42 af opie B 1hg Sl oing TPBYI
Perhjﬂ%ro 1R %Qi’égﬁl@ubcﬁm&ﬂc aci® '{@D—fll[@flo(?)f&?éwlkmﬂiyiﬁm flexadiazole-5-carbonyl)-

4-carbokxylic acid
pnmwksymnm@}3%3ﬁh@wﬂmb@l?mﬁk 2, 4- oxadi azol e- 3- car bonyl ) -p

Perh&igrgyll Af:{Na %@Mﬂ da o§yl% ghiid |{6$(?IIQCS‘} 1PBeYNMbpopsiN| 2 4-akHdEdLole-5-carbonyl)-
I n car [ic aci
PIOPG’KC@HISO%}EB ﬂiﬂ@oliOdJﬁKylﬁ(aS}dei [ 5- (4-fl uoro-phenyl)-1, 2, 4-

%QJbsx c aa@r{és%y[td) mqm@g banyhdiaiet sarvoagi de,
progggé)% }l[l 1%9{0% }aﬁncﬁc'

Morpl@lme-éacaubpm-g gég $&gd|?[b%rily@)tert-butyl-l 2,4-oxadiazole-3-carbonyl)-
propylcarbamoyl]-3,3-difluoro-hexyl}-amide,

Morpholine-4-carboxylic acid {(S)~1-[1—(5-tert—buty1—1,2,4-oxadiazole-3-carbonyl)-propylcarbamoyl]—
3,3-difluoro-4-phenyl-butyl }-amide,

Morpholine-4-carboxylic acid ((S)—3,3—diﬂuoro-1—{(S)—1—[5-(4—ﬂuoro-phenyl)—1,2,4-oxadiazole-3-
carbonyl]-propylcarbamoyl}-butyl)-amide,

Morpholine-4-carboxylic acid {(S)-1-[1-(5-cyclopropyl-1,2,4-oxadiazole-3-carbonyl)-
propylcarbamoyl]-3,3-difluoro-4-phenyl-butyl} -amide,

Perhydro-1,4-oxazepine-4-carboxylic acid {(S)-1-[1- (5-cyclopropy1—1 2,4-oxadiazole-3- carbonyl)-
propylcarbamoyl]-3,3-d1ﬂuoro—hexyl}-armdc,

Perhydro-1,4-0xazepine-4-carboxylic acid [(S)-1-(cyanomethyl-carbamoyl)-3,3-difluoro-hexyl]-amide,
Perhydro-1,4-oxazepine-4-carboxylic acid [(S)-1-((S)-1-cyano-propylcarbamoyl)-3,3-difluoro-hexyl}-
amide, and

Morpholine-4-carboxylic acid [(S)-1-(1-cyano-cyclopropyle arbamoyl)-3,3-difluoro-hexyl]-amide.
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propyl car banoyl ] - 3, 3-di fl uor o- 4- phenyl - butyl } - am de,
Per hydr o-1 , 4- oxazepi ne- 4- car boxylic acid
w¢ eapoho1pt - (5- cycl opropyl -1, 2, 4- oxadi azol e- 3- ceebORY0)/035282
- propyl carb anDyI]-3,3-difIugg@ghexyl }-am de,
Per hydr o- 1, 4- oxazepi ne- 4-carboxylic acid
[(S)-1-(cyanonet hyl -car banoyl ) -3, 3-di fluoro-1iexyl]-am
57. 1 A&, mdaely sHi@tivel$ idhazeRafepsi K astyix it 4 mtiativdth elevated levels of
cabepgin KR T AP 2 T s 1 et
inhibhin?)afﬂouﬂtlof £YaRuaY §dcoiaingny tieiai $5anoy | ) - 3, 3-di fl uoro-h. e
xyl'] -am de. 57. A nethod of selectively inhibiting
cathepsin K activity in a patient with elevated | evels
58. Of Acrﬁe,ttltb@@isd‘ﬂecﬁvé’lﬁ ihibigRrRnhbSass atiRininstpatién gith @ledated levels of
patient i need thereof an effective ﬁ%th gsgp K in S
catheppi SHTEGRFgmaTSS ATBIStE g B AR 1LReEd feﬁg T g cAihepsin
inhibRBre abholiR LY Sorfous@hR6idinsab ¥aint$B. bi ti ng cat hepsin S
activity in a patient wth elevated | evels of
cathepsin S which conprises adm nistering to a patient
59. | N ANGeEbaldrd1&akelR mndfifi @l iCR b AERS ida ftibdtiiithi ddvagd levels of
anmount  of a conpound according to clﬁ%p1?5.§?9u A inB
cathapgin Rowhiglf coswriass pRRERSCrng i HPAFHJR Bsef spref A gieqtys e
inhibittheBni3@itiof B tobdula &dcBNRiza6lclhipysy. s of cathepsin B which
corprises admnistering to a patient in need thereof
an effective cathepsin B inhibiting anount of a

60. CONPAURYY REGEAIE IoRBodrBrifd Mlahddimal bémprRinFRitmasktaing to said mammal an
treating osteoarthritis in_a nmanmmal conpri sing

effectitipinguat @2 aEPeendassdiRgIFAMAN ef f ecti ve anount of a
conmpound according to cl ai m 55.



