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NOVEL KETO- OXADI AZOLE DERI VATI VESAS
CATHEPSI NI NHI Bl TORS FI ELDOF THE | NVENTI ON Thi s
WO poosfosilen rel ates to the use of novel ket o- oxedi/agW0€035282
derivatives for treating di seases associated with
cysteine and, particularly, diseases associated with
activity of cathepsin S, K, and B. This invention also
relates to processes of making such conpounds.
BACKGROUNDOF THE | NVENTI ON Cyst ei ne pr ot eases
represent a class of peptidases characterized by the
presence of a cysteine residue in the catalytic site
of the enzynme. Cysteine proteases are associated with
t he normal degradati on and processing of proteins. The
aberrant activity of cysteine proteases, for exanple,
as a result of increased expression or enhanced
activation, however, may have pathol ogi ca
consequences. In this regard, certain cysteine
prot eases are associated with a nunber of disease
states, including arthritis, atherosclerosis,
enphysena ost eopor osi s, nuscul ar dystrophy,
| ROVAATR h‘r@ﬁgxk‘fﬁﬁ&dﬂi@’ T VRIAEARBRASIN IRHIBITORS
periodontal di sease, metachromatic ystrophy and
others. An increase in cathepsin act|V|ty such as, for
exanpl e, cat hepsin SFB&?@%E%@H&@ﬁnbﬁ t he pathology
and/ or synpt omat ol ogy of a nunber of diseases such as,
f Ghisemaniprineelatentodhaivaa néneyicbistoeradiazdladarivativaglor beating giscases
assoc1£tt: }tﬁgysteﬁ)ne aJnn‘éﬁﬁicllﬁﬂy) @%@zlsesdds?c}%ﬁte@%mh%h\;ﬂyﬂ)lf €athepsin S, K, and B.
r05|s higus vulgaris, Gaves' diSease,
This lwatgtnwéqmrdatgt \pragesses/aftealing S‘FQIH?G@P@W% henot asus,
irritable bowel disease, rheumatoid arthritis and
Hashi noto's thyroiditis, allergic disorders including
but not limted tcBAQ£§BﬁH¥POﬁﬂﬁﬁﬂﬂﬂmﬁéﬁhelo i nune
%iptgﬂ? g%{_:egéeg ?&J,p%f%éﬂgg é:la fp@ﬁfdaééba %ﬂagﬁgﬁﬁ&gyﬁgéyﬁ&ence of a cysteine
res1du¢ fnghe @ﬁi&tlﬁd: sitp offhe erzolee sCMStWJe piaitageps asecsgpsiatpd with the normal
Y
e BSOS, A 0y SRS 8 LIRS B, s
result gf ingyeased FXpaaseipy o @hiimefb@tlﬁmﬂ aTesE, dﬁ@lﬂatt iathological consequences.
In thlsqg m@ta’iﬂ ﬁlﬁ gro‘téﬁgfg' aPeVé'é‘sctEM{e@ Rmtg'a%ﬁﬁﬁ@r of Hﬁé’as@&a‘c&] HUEding
ture an roma. Cathepsin Sis inplicated in
arthrlth; gharpsclegsivarimiiscameosteoRerPEs, sriecular §H5H9PEG foflagmation, tumor
1nvas191§n§P)%Qﬁil&e?]ﬁ[g}’pclﬂ%d&{tal Hﬁ@asé Qneta(:ﬁ@ﬁﬁ@d 'l‘éul&tlys%r)ﬁﬁﬁyeiﬁﬂ Gthers.
ol dosi 2-" The activit , for exanple
c dtntegyedspingathapsin/artvitaguch py ¥°a exasnpl, gthappia Snequiributes to the
pathol%%}eéﬁ%};0(1:3 %rﬂ]ﬁoﬁﬁoﬁ PAGA Mu‘xﬁb'eﬁof qﬁgﬁ!&sssu&fas M? BL2RA) atiiimune

977" 56, 10 Simlarly, cathepsin K
disordess, igcluding, but not limited to, Juvcmle onset d1abetes multiple sclerosis, pemphigus vulgaris,

Graves' disease, myasthenia gravis, systemic lupus erythemotasus, irritable bowel disease, rheumatoid
arthritis and Hashimoto's thyroiditis, allergic disorders including but not limited to, asthma, and
allogeneic immune 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 cardiovascular disease such as plaque rupture and atheroma. Cathepsin S
is implicated in fibril formation and, therefore, inhibitors of cathepsin S may be of use in treatment of

systemic aniyloidosis.



critical protease in synovial fibroblast-nediated

col | agen degradation (W-S. Hou (et al.) Am J.
w@atsohe142001, 159, 2167-2177). Thus, i nhi bitipoT/wk2004/035282

Cat hepsin B and K, for exanpl.e, is a useful nethod for

the treatnment of degenerative joint diseases such as,

for exanple, osteoarthritis. Cathepsin K inhibition,

f dlhe estiitp bk forlemanpde, cahdpainiBointsyrpviab fluid érregnifesgefiyptiévetad in

osteoag‘t% éﬁ‘fo](%%s) (? ul%algr an%nn )Iﬁé thB% Ieltgg? 25%; ?dé% B%ﬁ esr%’fﬁ%gye cah@epsm Kis a

criticaliprefeade if szsmovlhleﬁhwbé@t medmtecb@ll@sqnebgﬁ@d@gn 6W.-5 ¢ Hugletahp . J.
Pathol gbotlhfsgaﬁ 13, B ORGP ot lepdf Bl B! Fd Bhantyl & o fcfun metoa
atlo connective tr ssues, e generation
5  for thaﬁeatmuemao:it degeneptivg jeinhdiscasny smhtas,gfemxemd@e@@owgmtﬁrh@}thepsm K
mmm'? Y for Q}?ﬁ@ﬂé iRkl £ 3 anrbécgg SARAUARLC 8B IB4BGHIPAL) 1. Bone Mineral
Res. Zﬁeﬂn dé,r17ﬁ%ﬂa¢tﬁt) a@atbepamdli ineibttad egehariate vefd fcs’él@é@gthQMh
Steopﬁ%s@l zhei mer' s di sease and Huntington's disease.
ently, increased interest in cathepsin inhibitors )
h dnsts leetn ig érvertdhas datheipsihs Pay eritipaitant hede iaytlen degradation gbgognective

10 tissues ?ﬁh@%&)?ﬁ@%ﬁpe g’o{%{}nﬁ%ﬁc{e &ﬁg%iué}g%els%% W]ﬁ?{n@eﬁ %}ﬁicated n
osteoplémag m@cp]er dys@priby, brebitis, ePghyse@@viral ibfectiaf] ga.nq@’gl)etasta\ﬁs and
neuroc% gﬂ’ega%?ﬁ {s&sgsagulgf ?ssAlQhelﬁmQ'rs dﬁeﬂg %Jﬁcy f{{lﬂf gt‘BRE n%kg el?ef:én‘ay, increased

6gy’ andl or -synptormat ol ogy of-a nu
interesd nlsceasesn inhibors davtghy genpmoted @uﬂh@stenﬁﬁéﬂleranmﬁb itargagsh guch as cathepsin

Kor c?ﬁ%ﬂsﬁl t yotr ggtec%gfolgl@ Ql‘?d cﬂﬂ{éﬁs@ﬁ § & Sl fe Mo S u s ﬁ@' dKlm K. Kang. Expert

ents 1n the treatnment o | seases.
15 Opin smmm_\eocu: IPEAID-4BRVEATEN @Mt in cothepsisBec B aeﬁVlWhentpbté@émhe
| |
pattotbB Bcr Snpy EAUTBELPSS BB BLAES ADGgbB bflkiulds Mo iniis the
activity tof cattiepsie pooteafeareragetul ¢ t)lerapeﬁffc #Befts )mthﬁrwtmqrmomh dipagses.

SUMMARY OF THE INVENTION
20 In one aspect of the present invention, compounds are provided that inhibit the enzymatic

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

RS

F.

X' R2
|
R 1\ N J\”/ N ~
H
O
)
wherein
25 Ais
O O
X2
R? R e G X3 N



10

15

20

25

Ais or-3- X1 is nethylene, ethylene or a bond; X s
CN, CHO C(OR6 , CCOCCONRRC(OC(ONR R8 ,
- W@@FOMIR 13 , C(OC(OOR 13, C(OCH X R13 ; PXBUSH04/035282
selected fromthe group cong-sting of , S(O , CQ
CONH, NHCO, NHSO and SO NH, X4 is CHR 12 ) or CH(R
)-CH ; is nmethylene, ethylene, propylene or a bond; X6
| sclds hemgleny, ethyledsadrkipbahe; R1 is H R C(O-, R S(O -

o o A o BB D b D S

consistin al kyl, hetero(C _ )cycl oal kyI (C
COICOHBRLP, C( @Hz>§3£r1§a (C 6-)al kyl and each of which is
optlonally substituted by 1 to 5 radica
ﬁ@éﬁﬁ?ﬁ@ﬁtﬁl"iﬂ thetraen easistg el @: §iQBuf-Q &@%MH@O QYHY@ and
SON Mal kyI cyano, hal o, hal o-substituted (C . al kyl, -X
2N R ,-XO?9,-XSR9,-XC(O)NRR9, XOC(O)NR

e TR S O 3 0 selectea from the
5 C3
)effﬁFoZtﬁi@%eSt&#hﬁ% arﬁsE?ﬁgﬁe sl G1C 67) il kyt o

hettgs 9683 o n-)al kyl; R3 is selected fromthe
gr oup consiréctallr%?la]ﬂ(gce H, (G g) al kyl, (C3_;

) ®iG Haﬂaléxj(()ﬁﬂ)%k L, RFeiR0n( GER/No ] RERKYS(O5;
6-)al kyl, orhetero(Co_i3)aryl (C()-6)al kyl optionally

R13si05, 805t drtﬂlﬁed))bm ((1)21 or &l isadieqad ﬁom fdepmpdenistiyg of (C1_g)alkyl,
?ect ed froma group consisti ng (C ~al kyl, cyano,
(Cs. maﬂmlkbft{{:%ﬁi@éthﬂcm 19eyaalkyi(Co- 6)%{@&92)@1(&0@@(3'1 and

heteroiéé_ %%&(%&%Q e%ﬁg{%hﬁ:h}% 01%51%}&?5%%%%}% tgﬁ &gd}oc)%s independently
selected i :gLr%u{s consisting of (C1_4)alkyl, cyano, halo, halo-substituted (C1.4)alkyl, -XONRIR?,
-X60RY, - X6SRY, -XO6C(0)NRIR?, -X60C(O)NRIR?, -X6C(0)ORY, -XONC(O)OR?, -X0S(O)R10,
-X65(0),R10 and -X6C(O)R10;

RZ is selected from the group consisting of hydrogen, (Cq_g)alkyl,
(C3.12)cycloalkyl(Co_g)alkyl, hetero(Cs_12)cycloalkyl(Cq_galkyl, (Cg.12)aryl(Co.g)alkyl or
hetero(Cs.19)aryl(Co._g)alkyl;

R3 is selected from the group consisting of H, (C1_g)alkyl, (C3_19)cycloalkyl(Cg_g)alkyl,
hetero(Cs.17)cycloalkyl(C.g)alkyl, (Cg.12)aryl(Cq.g)alkyl or hetero(CS_13)am1(C0_é)alkyl
optionally is substituted by 1 to 5 radicals independently selected from a group consisting of
(C1-4)alkyl, cyano, halo, halo-substituted (C1_4)alkyl, -XONRIRY, -X60R, -XOSR?,
X6C(0)NRIR?, -X60OC(O)NRIRY, -X6C(O)OR?, -XONC(0)OR?, -X65(O)R 10, -X65(0),R 10 and
—X6C(O)R10; .

R4isHor (C1.-g)alkyl; or R3 and R4 taken together with the carbon atom to which both R3
and R4 are attached to form (C3z.g)cycloalkylene or (C3_g)heterocycloalkylene;

RJis H, F,or R3 is (C1-9)alkyl, (C3_19)cycloalkyl(Cq.g)alkyl,
hetero(C3.17)cycloalkyl(Co.g)alkyl, (Cg.12)aryl(Cq.g)alkyl, hetero(Cs.13)aryl(Cq.g)alkyl each

optionally substituted by 1 to 5 radicals independently selected from a group consisting of (Cq.4)alkyl,
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is Hor (G _g)alkyl; or R3 and taken together with the
carbon atomto which both R3 and R4 are attached to
wo o00s10§0@32 g) cycl oal kyl ene or (C3_Q) het er ocycl ot RYS0€035282
R5is H F, or RBis (C _ )ahkyl, (C3_i )cycloal kyl(C
_6)al kyl, hetero(C3 )cycloal kyl (Co 6)-al kyl, each
opt i onaIIy substituted by 1 to 5 radicals
cyand, hﬂaﬂﬂhéﬁbﬂhhye@(algﬂm KPR, gx iy, cxPEH s txX frgOMIRIR?,

(G -4)al kyI - cyano, hal o, hal o-substituted
-X60C@MIRARP, - xm:m%a XONO(ORREP, ;X OXOSRY, -XO8 (@R KRR EC(O)R 10,
- X OC(ONRRY -XC(OOR9, -XNQ(OOR9, -XS(OR 10
. RO 8L6)2)RYD hetah(C5X) £34167) dRd héllo sutRbiuted (G1g) duayfl,onherein RO is

substituted al kyl; wherein R6 is optionally is
optionglp istspbstifuded syl to 5tféﬂ1‘5’15rla‘éﬂ%9§1|“v‘l§ly selgelpbliere A Eropp sensistipeef
Lo R AP Tl g, Rl G e o g,
Cé- ﬁzramacQaawmmaﬁglmarymmam(@sm BilahylosGbstigied Ky lgalkyl,
géno halo halo substltuted (G _g)alkyl, -X NR RO ,
“XONRIR DRESORY, XXE5RY, -XOO(ONIRY RR-KEDC R)NRIEY, NROERD)OR2 XXONC(O)ORY,

XS(OR10, -X S(O R10 d
‘XGS(-%((R%E;( @%(@@R%OQ%T%%)@& );I %<yl hetero((CS)i "
1 oal kyl (Co 6-
h ds Q&? it ¢>§15¥1e@3( c>°yg§3a%ﬂf&u ¢>a’?me¥f‘éffrﬁ (Gagi 29%'c1¥>alky1<cO-s>a1ky1
to 5 radica

| |
o1 R eror e g sl Eo T g bife ERMER B Gy aAllsficrherein &7

is opt@hth]}fflls su%%%t@d b}h§ F{éﬁh@il@ii}aﬁ%?ﬁ k}ﬁyj{%gegteé gﬁﬁ@m@ﬁg ﬁf

(Cq 4ﬁu@) Gﬁﬁm, haloShNE(sE)s@ed,(C1. 2 ByIOEONIP R, ROCROOXHRRE, and
OR 10 ; is selected fromthe group consisting of

-XGCQED)NR 2 gXADEFONRORS, -KOLay)ORE AN GORG LefskOIR 10, -x65(0),R 10 and

andhetero(C5 _i3)aryl (Co 6)a! kyl, or R7 and together
X6c(@RH;t he atom attached to form (C3_g)cycl oal kyl eneor

(%_g) het er ocycl oal kyl ene; R9 at each occurrence

i b@lﬁ&@ﬁtfnoylﬁlggqqymm@etmg oHH, (l-e218vibEi to0yeldalRil(Cq.g)alkyl,

C _6)alk or hal o-substituted ( "alkyl; Ris

heter EZ?FB@EP ¥WKGO46P?@%K6@2E@H§D&S@%HW@ agf héigra(Cagsnryl(Co-galkyl, or R7

oj al kyl )cy cIoaIkyI$Co 6) al kyl , hetero(C5
and R;S gx)geql@'aylgl);ﬁ? (gom)agpqhﬂ to f(n@l C}@p}jﬂl«{a@ylegy af (1@33 Lg)heterocycloa]kylcne

R at each occurrence independently is hydrogen, (C1.g)alkyl or halo-substituted (C1_g)alkyl;

R10 s (Cy_g)alkyl or halo-substituted (Cq_g)alkyl;

R11 s selected from the group comsisting of hydrogen, (Cq.g)alkyl,
(C3.-12)cycloalkyl(Co_g)alkyl, hetero(Cs.12)cycloalkyl(Co._g)alkyl, (Cg.12)aryl(Cp-galkyl,
hetero(C5.13)aryl(Cq_g)alkyl, (Cg_12)bicycloaryl(Cq_3)alkyl, hetero(Cg_19)-bicycloaryl(Cq_3)alkyl, -
C(OR!3, -C($)R13, -5(0)R13, -C(O)OR13, -C(ONRT)RS, -C(S)NRT)R8 and -S(0);NRT)RS;

R12 is H or Cy_galkyl optionally substituted by amido, (Cg_12)aryl, hetero(Cs.17)aryl,
hetero(C5_12)cycloalkyl or hydroxy;

R13 is (C1.g)alkyl, (C3.12)cycloalkyl(Co_g)alkyl, hetero(C3.q)cycloalkyl(Cq.g)alkyl,
(Cg-12)ary1(Cq.g)alkyl, hetero(Cs_13)aryl(Co_g)alkyl, and halo substituted (Cj.¢) 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, -X6NRIR?, -XO0R?, -X6SRY,
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(C94 )bicycloaryl (Co 3)al kyl, hetero(Cg_i
)-bicycloaryl (Co.3)alkyl, - C(OR13 , -C(SYRL3 , -S(O
WRIB5/0401%&% O) OR13 , -C(ONR )R8 -C(S)N(R ) R8 apdr/uS{00}/035282

N(R)R8 ; is Hor C .galkyl -®ptionally substitutedby

amdo, (Cg_i )aryl, hetero(C5_2 )aryl, or hydroxy; R13

is (G.g)alkyl, (C . )cycloal kyl (C .6)aIOL<)%/I , hetero(C
-X6C(0)NBYBP,0ALOKYDINBRIRB)-&Pk(0)OROCEINC @R Y, CbHBDM IRy4xES@)giR 10 and

hal o substituted (C .g) alkyl; wherein R13 is
-X6c@ER1Qnad |y is substituted by 1 to 5 radicals

i nqeg%greg]ntih% e??loe‘it ed froma group consisting of (C

~al f<y cyanog,'> hal &, hal o- substi tut ed (C nalkyl, -X NR

and the® corre,spbéﬁl@ ]\goreidés,ﬁiie thei(gﬁarodfdgs,%ﬁ))ﬂﬂg p@eated—%ri%@@)sﬁigvﬂﬁal
. - . - - X . R 1 - X
somefy i RIS R iroor aRAP s sk bl Fhgyes (o

hydra@s) ofi methtchreboundosfifespon dbrumd AFirdkoxi@s aaditheir PRidfugs, and their

r.odruas, and.iheir protected derivatjives, individual
proweiadhi#0es A B R s SO e s he
phisaméee sdpea af the acempinadition, 3k insendndsudabiradtesis (iR -backbone

hydr.at es ounds, of .Fornul a .(l.a). and_their,_.
s R B g8 e RSP ek B e pPbe R ahe Setine
substifl8dits Mt M @Sbg ard Wbt Férgbﬁi]is hspRATRE fhe AEnIBNeha EfDe by chemical groups or
i soners ]t hereof. In another aspect of the present
radicalsrwhaght ihayrhe stitpgtuitad\ag thbsevpositions) (efdrredgd 4se€geriesal kubetituents” hereinafter),
. . U Les o ormul ae |.] IV or V, wherei .
incin ARG oS bUE Posis b  t gar gfl fpal einloges
developadaitthe fubme. SThed, fog the purpestf tés epplicttiopdigbnendl sifthiitsensss [de abt serve as

. inventi . hem cal .
g L INENLLSE 008D 5, O ROl B S o

ute
unknofvnef e timd of the awentgener al substituents” hereinafter),
i ncl udi ng those substitutions nade possi béu% by any
conventi onal neans osuby any new t echnol ogies
devel oped in the futjg Thus, for the g;&e:%e of this
appl i cation, "gener gbstituents"” do grve as a

claimelement or IX'mitatjon of the cl magp_l,bt hey
t hensel ves may b novel “and non-obvi olis, dr unknown

at the tineswi ' thshlgjn. stis 35U8u1b.
H 1
O O sub/ sub,
I I
sub
2F sub,
F
X! F
TUb4 0 X' F
TUb4
Sub N N e N
° N " sub, subs. N_ _C7
: Osubs  subg H 7<
Osubs  subg
v Vv

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

structure of Formulae 11, I1I, IV or V together with popular substituents at suby-subg. For the purpose
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sub4 sub sub, sub N. sub sub sub/ sub IV V In yet
anot her aspect of the invention, the inventive subject
woregosero1ncl udes t he backbone structure of ForpPail/a82004/035282
I11, 1V or Vtogether with pgpul ar substituents at sub
-subg. For the pur pose- 6- of this application, "a
popul ar substituent” nmeans a chem cal group or radical
of thisyppli¢ationt”a perallarsyhstigentt means p sBeapical igrve at jadinal Wikebpit ghegime of the

preseﬂrngzleﬁﬁ; }’{)e%gie of oﬂdﬂlal'}rk%ﬂﬁrh‘i;he apt}/bgl?s}[u{eéghé %@miﬁc?%ﬁétftﬁtﬁms dlSClO ed

substitu ns di scl'osed herein ance, woul
hereing@erps gridence.cefuld dremyprastical tn subgiitute ghiyubstbg witheut sudue
undue experlnenﬁgtlon in ract|0|ng t he present

CXper W?Q@H??‘Sr?racf‘ﬂn% Pfes‘ﬂlﬁii’tv Plaspect of the invention,
t he stilnatethiet a/s@ecﬁ Uﬁhemtveﬂlﬁh ttEeE 1nWé]ﬁ1|v¢Jﬁ1®jicﬁIMtebﬁ61Kh)@ e backbone

sruc it SO T et 8 eSS i sl P - The
spemf%[%%uweﬁt cﬁé&pﬁ&d i 'ﬂﬁrﬂresgﬁ ?f)lﬁ§@t91 1§ ﬂ":fércg:ﬁ t&gs%si%cular substituent.” For

applcatlonlsre ereed {0 as a par icula
the pusppse of] the jpragent' appligatipih & pp@p@@fssgbmuephg r?yptg@gmhe claims, serves as a claim

hnntaﬁ&f’zlﬂd %&'cgﬁ}br I?ateﬂﬁf)ﬁllt}%ﬁ 1R cl%% L'tS 1 6k 'coﬂnﬁméftgﬁ'v&ﬁq}lé Hackbone

he clalns, serves as a claim limtation an
Smct@reﬁlpegwisbt)@msabﬁtﬂmemy%rm he claimby itself or in
conbi nation wth the backbone structure along with
ot her substituents therein. Definitions: Unless
Defingippfer wi se stated, the following terns used in the

S ﬁﬁﬁésg btﬁé}%sg Rtaftd dth@ hﬁb%ﬁ rfis qg‘efd'lmg sﬂe&ﬁc%ﬁ aRHORAS §R defined

of th Application and Rave the fol l'ow ng meani ngs.
for the WYP‘@PSa‘IfélHS Anpliention and heverthe folewiag ssmmeand, nmeans an

N-@xiided eliv@ LA ofd BiP&HH IndGE an\q@%kﬁﬂ@derﬁameos filobfad

_derlvatlve an|n|V| 1lhPISOFI‘E‘r a m xture of )
derivafige ﬁ@f%@cteérdelavqyﬁa epEdetduabisemnsy, aa@ecém efljsomessa pt a pharmaceutically

accept%ﬂL: vat c?r'solggte SRkHa EQTRAHA Cv!vhlcmlaﬁ: Be %gﬂh@%vlﬂﬁlﬂ%ﬁ&dex%enmemaUOIl by

hout undue exper i nent ation op e wth ord
pec’plﬂswth ordinaryisiidl ip fhefigld.

"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, dlﬂuoromethoxy, methoxy, trifluoromethoxy, 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, tert-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 arylalkyl) 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(Cq.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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"Acyl" means an HCO or alkyl-CO group in which the

al kyl group is as described herein. "Acylam no" is an
wa@eybsAoMH42 gr oup wherein acyl is as defined herRCTUS2004/035282

Al koxy" nmeans an al kyl -O grpup in which the al kyl

group is as descri bed herein. Exenpl ary al koxy groups

i ncl ude alﬁé% , di fluoromethoxy, nethoxy,

t r'iANleRE o cate@tcﬁ@;@yse ﬁmgm@ﬁgglght qrbpp@pé,)@?turated or unsaturated,
ahpha@ic %a@éﬁ)’ra@i@ﬂ ﬂﬁ@iﬁé %Xmmb&loi( %yéﬁ%&&&q}{éhcatéﬁ %@? Rlkylene includes
alkyl -O-CO- group in which the alkyl group €78
methytkes ¢HdHye)hnd ethglene (-EXeO )-a Ty wil|bk @ppredstbiiythosg kKIlEBin the art that
i ncl ude met hoxy- and et hoxycarbonyl. "Al kyl"
when plicilenastspreesatsip upsagted, phiphate, divalenptanditel sugh ragicals g aot be attached

directf§Ab U 31y26h, Aol BRGHpfl: b b me@%bfca&m'ﬂ?%ﬁgggqﬂg&?sme

of carbon atons i ndicated
unsat‘}fﬁtéfi @Hﬁ@“ﬁ@!‘ﬁ@tmé@ﬂyl propyl, isopropyl, butyl,
SeQrRilnYdioxy" SQRA M- -aﬁl&ﬁeﬁe—@lg%lup in Mﬁé’ﬂ ]]&y%ﬂex% as defined above.
1- propenyl |sopropenyl 1- bat enyl
Exemslawﬂlaﬂ@ap 0%y greuns jickdp wethylé@wmyland @q@mﬁxym
-"M&&MHM 1" ek atnhigcyi Sﬁegrouﬁh%chrfﬁ@ Eﬁl??s £ féng)usly described.
w th anot her radical (e.g as I n aryla ans
Prefergadrafliyimifingh srppns aestibese msvahl%h the é&ylcgroupn%ﬁx -gilltled

aI,,| i val ent ical havi nmber . of
PR Retyg e RN ot SoB neo e ek A BBh 0 s G
d 6&1 ProferrdICHIHARRoRN SMhs ardBHZ YA whieh 8R&IKEY
escrl1 phé%)ell et h%SO%gny#sparropy gnd t he k? %roup * Ctl 4&/\411?71
bé Aaqyphletmaatm @n byl $rq@s@p $ﬂ<wh1bleﬂhe iyl greapais as ﬁrbﬁbusmzmbed.

Y, ent gt ur d a c ._such

bxenf AR LR kAL A B i Top Ry TS 555 Bl

n |"1Am:nmn" mpans a nwixty whetrmrthmcanstltmentcamnhxmmke ap bmmnsaturated ring

mul ti pl e bond of said linsaturat ed aliphatic
systerp, 3] jatoggs 1n the timpsysipmee P~ hiypdieed apd e &05%1 SHmbgr o€ pilagions is equal to
4nt2.MeANs a straight or branched saturated or

unsaturated, aliphatic, di vaI ent radical having the

nUABST BN &R (Gt PP in Flick theaal sroNe s descHipdhprein e Exemplary
aroyl froRlinclnc eI a0 G uLnapchdy be appreci at ed by 1 hose

skilled . in the art _that when al k)lll ene represents an

unSEVIRTERE 3 aneArp YA sEoup vbgisineiey] i peexioudyidefineddi cal s

mﬂ%r}ﬂ"ois DRoldr PerbSich thfp&ﬁﬁétéfs EiParPdptiBnay ?@ﬁbsuﬁf&i rr&ﬁ@tﬂrcﬁé or

hur atomvia the carbon carbon nul bond

mulmgﬂf%fﬂﬂaé’étcarbawéldc mgiefyPhatq 2 caghop a10gmsu?1a@ﬁ rhgnyl or naphthyl or (ii) an

opt1onalf§' “yhenedpRusly sHRARA ndificy rcakdidte Q@rb@’yclgf 1AbtRy i) widh G aryl and
l ene is as defined above. Exenpl ary al kyl énedi oxy

a cy 61@*\118’51 preveloateRyl sivap Ay Fesrbiaeeshey iodogm acHijie é'iai'&mrwych asa
tetrahy s tﬁjtl' fhiienyl or iFRANTing nEﬁJeMHe@ch&%@éj 8efinBd, Wh1 §hubdWBay be

al kyl group 1s as previously describ
substituted W1th 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, triftuoromethyl, -NY3Y#4, -CONY3Y4, -S0,NY3Y4,
-NY3-C(=O)a1ky1, —NY3SOzalkyl or alkyl optionally substituted with aryl, heteroaryl, hydroxy, or

-NY3Y4(in which Y3 and Y4 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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Preferred al kyl sul finyl groups are those in which the
al kyl group is "Al kylsul fonyl"™ nmeans an group in which
w0 b@saldayt group is as previously described. Pref/@s1004035282
al kyl sulfonyl groups are thgse in which the al kyl
group is "Al kylthio" means an alkyl-S- group in which
group is as previously described. Exenplary

the al k
(Cé- 129)?43%%{%5% b@trlmqﬁ Ymitpttoybishenidy bippopticayl ehlergphenylo dichlorophenyl, ,

ool SRRl i PR b O b D ERE hiieg g, Bppropsiphes’,

methonmﬂﬁ?]yl{) mtgyipl:renyig nﬁﬂﬁls&]lfﬁnyﬁahhny&&ﬂpﬁhjl rpehthﬂuommg;tlﬁ }pﬁé@m

ro
oo oAV e 5o Pl e B R B ol P15 ot
used 1%15 Eppthcaeu Al clieﬁgr Olga%.l sugil C?lfs %t&chfg go tﬁg erglll%n% P%Xcﬁagl ary

grotups. ine ENZO
tnﬂuofo@mad;dxaphenyl dlﬂmramthmgy]ienﬂ—wﬂgﬁmpmnymardeherilkar oyl | s as

pr"g{}'l qgé n%,n g%gns ?S %rygl Ai)_ : %ﬁgﬂ vﬂé}ﬁ%ﬁ vl H& [ toupos is as previously

descn'mdn (Exymplany aq,ﬂalhy]kb)dyl eeouph include Bamaylbxy @drbecd/adphibaltiin@thxy.

e S T A TR T

previonsly tlescgﬂmaldl Anaxaddry arwayhﬁggfaﬂbdngl gmqﬁt yenzynoxyhmfbhnyan

ak, a" cl oal cloalk are
S e TR T e
descrﬂbedt mm)(dnmmapbﬂdhlysﬂthml Mnybenw1Mm d any | rin g Except

f d
o BbTey P Rl G 0 G maied B e gaeripee
Exemplhmcatylm;grdm@s tnb]adslﬂmqurandl nzfrihﬁ]bsy] teachwiptiorily alblyﬁtutgcﬂ oup
am n

S nlnc udes V. C
a1 RN Ut RSSO S BB a2 PR previonsty
descriltzedk Exsmplﬁny rawﬂquaiﬂbopbf]t gnoups irgtudy [phenaxyayllbaml aal na@]itybxycarbonyl

ah X on carb | al kyl thio .

o SRR ST Pt o BPORAINY pfirbudy Y it Bl escsvea
af ityldolfonyl 'cragannanyarfléiOon igroap udwlnnlmhs ast gbq) is acyravioysly described.
cycl oal kyl, hal o het er.oaro het er oaryl ,

hefeithier Jrans Ry Pk, srepmia é@q BIHEFRYP ihastrerisaply esgsbed.

e e A fl uoromet hyl, -NY
Ex mygﬁr&%fy@tﬁﬁé &lgl; ¥ S‘hﬁ%@w d%?%]fﬂ%ﬁ)l/t}ﬂor I_ NYUS(>2aI ky

al RyAloaleyt ' Teams 4 Vﬂ%%%ﬂtruperm%ﬁuwwteér Vpnocwélﬁ&@a%wchc or bridged
polyc}hﬂ&lﬁﬂﬁ(%serﬂﬂy co%%m}f(g' tﬂe Mﬁiﬂ:ﬁhofﬁgmog Qtoﬁ‘lE ﬁldicﬁ‘lg@ RENES LIS cyclic

rogen, aIkK , yl al Kyl , cycl oal kyl,
kemnehéwé?faa? SR ?‘i@%eé]P’é‘éi’PW %‘FII?S%]T 2o r(Con)yienks! insvdor £ysiesropyl
cyclobﬁ% @?cﬁ?}ﬁe%{\% clcﬁ’xlc'%?’g,] J&r%l ycxa{))ﬁelfzgﬁeriy L gmyclo [2.2.2]octyl,

adamahfiapt ehydesahipdromplthyn yﬂopyaldﬂcmylgbh@nydlqheﬂylﬂhio@cﬁ:}hbﬁﬂly [,
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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di f 1 uor omet hoxyphenyl , di net hyl phenyl ,
et hoxycar bonyl phenyl, fl uorophenyl, isopropyl phenyl,
woredosoxoaphenyl , et hyl phenyl, net hyl sul f onyl phee/US2004/035282
napht hyl , pent af | uor ophenyl .gphenyl
trifluoromethoxyphenyl, trifluoromethylphenyl, and the
Ilke Optional ly substltuted as used in this
Bptpr@awi"@ﬁ agepup ef parieofa graidendtess@soptiere Ry substitaief angmatic
mono%@hé oL T n@!\:‘ﬁ’c AIE&LMQ& Lo 'a‘Mu\‘:’f’ E(pﬁ@ﬁth@ il Hﬁﬂ%lzrs in Wlnﬁh one,or more

hoxyphenyl ;7 4-f1l uorophenyl, and the |
of the Ajpg ugioRerk isfeye elmﬁ@ oifer ammalbkw [for exangpleyifsogen, egibater sHer

(exam feybiﬂslulﬁy %ro e'bénzﬁﬁldgi '&Hﬁl’}(y og)sy z0 olyﬁi‘lﬁ'gﬁp nﬂﬁa&olyl

y groups |nclu benzy
mdolyzmﬁabhpﬂallsmécrkét Iespynolinyly hﬁ@tbllam}ylo@&y@wowéwhmlmmmah

pynda@f'nyll ?gr vl ?ygg'}a ;g'lh c@nﬂél p}%]yl}g )I'(héﬁrﬁfohﬂ{fly&lﬁﬁdfﬁgfl ggql{ﬂﬁdﬁz%lyl

evi ou
thlazolyﬂ yhlgjryp( 91|16d:;4§/2@57|1 Beonps, o@;@gﬂgy ngst@@qaﬂzlw qyg 9@@9]@@@ lgroup substituents as

deﬁnedAﬁcWe @J{J%ﬂ V(fﬂ%@oth%ﬂ@ ﬁefﬁ{%d)a E&Slaﬂl %ty ? suBdtiAHEY a?ua\ﬂgn&brated

t he ar roup i's as previ descri
multm@%@rhglemcyrbmyyhcaﬂnklyﬂyvh which raéletprora@/l dnzydlediing or eynloglkenyy group are

I,
s BERHS R O RV Bl By b
OPtlonpﬂsewbs&yut%W g phmhtex pryl ewep subpitiantra hy @ﬂﬁs%ﬂo@pm gxasHt. Where
othemér ﬁﬂes%C@gémxehbmm%a@%cme%a@r I&}ré?(a %r SauR Efls” as defined

group 1s as previously
aboveszcemwmry o@pwmdgﬁmdb@nmna@y Spinpstasel6s. 13>ary1 as used in this
phenoxycar bonyl and napht hoxycar bonyl . " %Isulfln

Appligagieinte dgfineRR/ncludys bezggazol- %yl;vﬁﬁ@ﬁbwtﬂél arHpadjpzglp-yl $-cygopropyl-

1,2,4- B{a@éio@ 555}1)5 %@ﬁﬁ[ebﬁeldz 4-oR¥drdz81u8.- §105‘)£&clop 0183 afrbxgcﬁ%p2 I 5-ethyl-
group 1S as previ Ousng/]‘ﬁmr Crl

a
113 40ROk a5 S Evo-ShrPy S G0 Tt TRy sEsal 0, 5-G-
methygfsQJ&EolLiﬁylﬁﬁxa%lfW%lo&k%E&i Aassphde o Ewapizatyﬂas YhiBi-£2 4

groups incl ude hio and hap

oxadiargl o RyTHYSEAHe 15 AL dr e S obd- ybérmpmeng-yl -oxazol-2-yl, 5-(4-

nlﬂuowﬂ%ﬁfoﬂ ? h&gh-1MNeeMGE iyl Ysede fkcycl ic or bridged
ic ring assenbly contai ni ng the number of ring

E?rpaastl%kbﬁow geenstaadcterpatylaliay-Oc awab@y@lqhdhkhqt@ﬂ@ylalkyl group
is as p;éwoghﬂa&egbe@r Ekénlﬁmll;s 8L fagry@o%, Igyo%g ﬁﬂﬁuéeh)%ﬁ@xﬁfl?r CbsBruted

i ncl udes cycl opr opy cyclobltyl, cycl openty
pyridyipehesiexyl , cycl ohexenyl, 2,5- cyclohexadlenyl

b "'ﬁé‘t&loﬁ’f[yﬁ)x% 2486 Lﬁﬂder@é}ﬁ@r%aﬂ) ik wWhich the heteroaryl grou? is as previously

decahydrona ht hyl , oxocycl ohexyl, di oxocycl ohéx
descripeqj H&grapl wéﬁtylloawh% FEHPTPEre @tlznallw Fihstiuted pymdyharﬁd t he
| "'ﬁ&}roc;}icioamy 1" melgﬁs c@@lﬁﬁl | & RendMn tROSHIISIOh] ﬁ'glvu'lgd thed ne or more

art that whéen_ cycl oal K% represents an unsaturated
of the glgg pareonyaarey lafk%aé‘#tﬂrf‘yreg e byiadigtsroniep Mty paeckdfepama¥, -NR-, -O-
or -S-MHeRSd R ¥s MliRdgen, (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(C5_17)cycloalkyl includes imidazolidinyl,
morpholinyl, piperazinyl, piperidyl, pyrrolidinyl, pyrrolinyl, quinuclidinyl, and the like). Suitable
protecting groups include rerz-butoxycarbonyl, benzyloxycarbonyl, benzyl, 4-methoxybenzyl,
2-pitrobenzyl, and the like. Both the unprotected and protected derivatives fall within the scope of the

invention.
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t he carbon carbon nmultiple bond to an oxygen, nitrogen
or sul phur atom "Cycl oal kyl ene" neans a di val ent
wa@anoanatiezl or partially unsaturated, nonocycl i BCT/URP00035282
bri dged pol ycyclic ring assagbly containing the nunber
of ring carbon atons indicated, and any carbocyclic
ketone, t hi oket one or i m noketone derivative thereof.
" HEperos il el ylenpempans aydedleicoarap|dBfed @) thigApplisation, proiidhl that one

or mord&F tﬁ@hﬁg %{nﬁéﬂ‘ .be%ﬂ rato ﬁﬁcagegsféy ﬂg%?% Gﬁ rh?tlellgatogxx rgnpty%elgcted from

eteroaryl groups iInc yri
-N=, P@bté%o%r@y GﬁznﬁhﬂﬁBQHSh %ﬁ@dﬁ@ﬁﬁ@yﬁom&@b@ﬁnugnmp

which the heteroar nnlet i.S as Vi ously
e B B oL S b2 AR B RS e cgiontving
1dent1@ll ﬁidlhcldﬁffﬁlhﬁﬂae bt diffaingQf the@Rtd o s&pubist of bn@ehgdF BER bilofs or in the
noc¥§§10 or . ”“'t'ﬁgfl'c o%gﬁplc noi ety of about 5to
ArranggpeRhiot T4 A1OHY Thiktttse r e Wittt SBe frenggret of thehaoms fgpace are
termed BB . aStereellscﬁfE@ﬂaéﬁa}e fbt h’rﬁd%ortdﬁ@gbs 6P6RANothérQke termed
»diastEX8 I,,e Itro gl%gen or sul fur (exanples of such
iastHE QRS 4P EPIE SR BF YA REEBRS TP tSaS E dppgaes are termed
"enantd@iiz O tol iscﬂﬂdﬂlhr)él; voplitdl )/domeﬂs’m AazBbiyitom bBsHRA ¥ four nonidentical
zglyl, i ui nol j nyl , |soth|azoly

ndol i zi n S I
subst1%%ms éei’%lfi f‘ chgglé:flgzerw A Cﬁwg%%nv@ch IDP‘U ahgp'nter has twvo ’
enantipiyiériczfotnysl of oppﬁsitcdcyﬂmahtpy Al "R celinidYhixtu Ry E6@did both enantiomers asa 1 : 1

i nazal ui nglinyl, 1,3, 4-thiadiazoly
satio. e BAE S ke e 8 Pt epcin i et B e SR hpryboth
enantisi&rs tvefeypraeht h’xyespen:ﬁvmf tHE @ticl Y cogpOutd (41 RS b @Ah Sn@&iral center

f fined above except where otherwi se defined); ( ) an
has 2 62@41%@1%3 Rgiyp Shicteut e the pamiber af thjrabepnisrsa Gathpauids Wity lorethan one

chiral P&k E’IQ? @ﬁp@a@ l‘ﬁfﬂc‘f tn mlvﬁltﬁ(lyd?a@te%hgbr%s gfr% a erg 3F Xmst&ﬁ&ine@i termed a

~__cycloa or_cycl oal roup are t ogef
diasterennperig r@greqeu .cWaen enstchird CQIé@(amybsest agterepisomegymayipscharacterized by

the abdolEd &%ﬁgﬂ){ﬁdn%‘ﬁﬁ%mﬁf QU A&Bﬁlte%ﬂégsu;lat %&st Eo%%ml%gemem in

one or nore "aryl group substituen
space gfifbaibstiyentsppftachne focharhirel appice Ejleﬁthm@cﬁ) are Ql’}@tactmadd by the absolute

conf1g§1ld§§ﬁ SN g 1I c@ﬁt‘m‘éqﬁd &1 1b9 b %% aftl A éeq ng grlg%shof Cahn Ingold

substituents” as define e, except
and Prgleg. penyent@ps fos ﬁf&ﬁP%hﬁm%I!qmemléfdrea@ethgb dor the tﬂemrsnnatlon of

stereoéﬁ@f?ﬁstr? atd @p sépQrag@If 6f@§réoﬁ81lnbig gl% v&eﬁ %9351?&% %é S "Advanced
ert-butyl - 4] oxadi azol - 3-yl -cyc?op &% Fﬁ
Organig Cheggisii |, é@(gdlt@nyMarch Jerry, John Wiley & Sons, New York, 1992). It is understood

that thg’né-}ﬂ& |a9@ﬂ19ﬁyalt101ks Red'in RO A& et Eléélznbe com ounds of the present invention
5-cycl opropyl -1, 3, 4-oxad|azol-2-¥ glh F e
are meppt (R eNCPHRIE ia]égqﬁpﬂ)gz sgepeoxsomers Thus, for example [the name morpholine-4-

carboxgtid 4id 11u@ [@-cgagﬁ})fllw))l‘[i 2 z}oﬂfad?zz&@l(g'SaeéﬁJonﬁ) ¥1lopylcarbamoyl] 3,3-difluoro-

-i sopropyl - i soxazol - 3-
hexylirpspifyF meagiaipends ngprghobv@aélz@qrbozayy@ acidoi 8 bI(S214B-cyclopropyl-1,2,4-

oxad1a§61953:5]%lm}ll) 3}?[ ?ﬂ%@q{o% @|3 (ﬁﬂlyclrm-hé(yﬂhﬁﬁme antt rﬁoréﬁohne- 4-carboxylic

oxadl azol -

acid {@3'(1t[@%)r1a43f;Fd’F%Pf}99Ylair?«4¢°>§ﬁ|d§az¢1e-§ scarboAdprapsitastgmplyl]-3,3-difluoro-
hexyl}-amildUrARRE Bixdary | raQ¥RZR orkiwibe, thgre()f.l]'
"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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trifluoronethoxy-phenyl)-I, 3, 4-oxadi azol -2-yl, and the
hke. "Heteroaryl al kyl oxy" mnmeans an heteroaryl al kyl -
w@e@ap4iim2 whi ch t he het eroaryl al kyl group i s aBCT/US2004/035282
previ ously descri bed. Exenplgary heteroaryl oxy groups
i nclude optionally substituted pyridyl nmet hoxy.
"Het eroaryl oxy" neans anheteroaryl-O group in which
activitfh §U®é@1€qi@fém#lacigraé@i@0ﬂ %11ta@ﬂp¢<iewiﬂoimsigynid eddysuthed hydrochloric acid,
r C fi [y . .
hydro%@@ctﬁu%{ﬂigﬁi 50?(? oxy t erﬁ ggfac%.nldq]?ﬁ(l@{g,, ér%nggnog’gﬁmc acids such as
acetic @16, poertidnjd ac1chbex@e¢1q: rad hp}ptanom :;s:ldAppﬂqp@mmeqmopicpﬁwidd glgfcolic acid,
n
pyruv 38k, 195 1808 208 RO g, SRirfd 60 ﬁnqggcgggh Pl gcq*hartam
acid, cithjRacid, b@mom-a@d O{mgrdeqmbﬁzpﬂ)bhgm[caggln cm(laﬁnc g:)ch Indaydelic acid,
e 1
methyﬁ{ll%ngé g%_d;g%l egﬂfg)l.n% amgf P% %@g%ﬁﬁlé%{h? lcug% h&@o%ﬁ%g&%ﬁé&nc acid,
benzegendfcampcilap- b@elyobmzmektéfomemdt %n@h@labnﬁuhimmq avidy pktétlemmlfomc

acid, cg%ﬁo\f 110&? Q&F Qllr I%%FJY}%G%&O[QQ?{ %t-%-%la %\r%g%ggﬁ%,lgilucolfcptomc acid,

4.4'- mptilﬂg]ﬂ@,@ﬁaly}{d;oxpﬂpmm1d1jatbox¥i5crapid]) |3ephng{ylprop;ymp @¢1¢l nyﬂn@thylacetlc acid,
oGBS 20 L U AAGE BUOLSE M i
salicylireasidy bteari¢ -apidt heneyiseeid yhd thelike. t r obenzyl , and the Ilke

VBV?%I%F%%%H%HQ %%tﬁgtg“%l? gatltg gﬂo chﬁh ﬁgsg gdd?rg({n s\éﬁg \’vh\{cﬁlsm;}ﬁﬂe formed when

I nvent|
acidic ‘pretque presant hro aﬁmyle@ﬁ@acm ant 1mygdnomrkrygaenévaseasAazdce}ﬁtahiemorgamc

bases fnglu&cj:go Is%ﬁhunﬂm%%ﬁzg§ otraps, x%e h axlaﬁde and
p aceggb¥

ring on atons | ndicate re
calcmm@wémwét omcnﬂalé@ yresme b@t@dclﬁdemﬂlanbhmnel\d%tham@mner tgethanolamine,

ometh S b &V 6 or a protecting group.
tromx th?ls“\g@rfg\? g:f?tfﬂylg‘l ub iy Q{ %I:

used s di sclosure, nean the
c Prpdugtmeans a pmpqyné sf@mh i§ eppeertiblo in hm/bmgletiahiﬂin micarlto a

compoqﬁc!l L:s@ﬁt 1 \%Et%ﬂ %r Qﬁfrnpﬁi;l a];l ?LEIJ dtd cbﬂg&dﬂﬁ opﬁﬁs%htem\%hmn containing a

seq nce o ondi n their atons
hydrozyr grawgw@tcom&feﬂtb&ﬁehyrhyétm i vive petbepargrs apptacsle.t Alternatively an ester

of a c%%.é{o{ﬁlggoflppeséd’t] %v@ﬁt[oﬁ%gﬁm% a%&b&@eséoﬁé)%gﬂﬁe coﬁbeﬁﬁ)?ecbg'th§ﬁx%lysm in

st ereol soners { er eol are n
vivo tqthe pgent pkgels. Stitablsestarsof brappoands of prepamtiinvention containing a hydroxy

group, ﬂﬁ?éﬁﬁ?ﬁ%@teﬁ%ﬁ @1‘&91:6? tla%[a?egl t§1@rg§£ %aﬁ&q{es %&%ates salicylates,

nonsuper nposanble m rror | rrages ‘are
propiohgiera pitcciontes; §imagtessmateatbsasthylops- bleérhyd@@mplghoam alihon

isethioggtggﬁ.?&goﬁ%gﬁé}trg@y Enc%?ﬂ{llgcﬁﬂ{eé %ﬁfﬁl\}\ﬁﬂﬁﬁ}aﬁg e Ses: ontdéf med

enter as one chira
p-tolu@eﬂlﬂ@natm@cwmqﬁmt@r@ﬂ aeindtey: Pritefle espppoeficompounds of present

1nventﬁﬁlc5ﬁllﬂu1h a cﬁ‘boxry}‘f&g]a?e 'f-gr)&é‘fﬁp@e ﬂﬁggﬁg&rﬁ%d g? Hj Leinweber, Drug Metab.

enanti o
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-yl)benzoates, 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



ratio. However, in terns of this application a racemc
m xture has been enpl oyed when both enantioners were
w@e@sonil4l rrespective of their ratios. A conpoeeUsiva/035282
has nore than one chiral cerqber has 2 enantioneric
pairs, where n is the nunber of chiral centers.
Conmpounds with nore than one chiral center may exi st
preserg guventiopare weful indhoirehasdtion piadrprEgsef preventagveation o tuthemselves may
b HhSTheA0RES AL . T ALYES b i
o sl ISR A L Hoftekbafhue B BEMRIRONEL B BtbY il found n
T.W. Greensh Brosesting Gravgs pyOnghvac §ielsist3ed eittivini Iphn Aileyid Sdos tThat 1999.
ching al .genk )S ' .Qn.refers . to.the .
ar PR B AIEBHLE R NGB R MR h il o n ani
5 for trepting acdiensgl is swlfitient to Efrghivch reatwend fa tiphiireaset eri zed by
th b ' [ ' centers and ..
g ARy b IR AR BBk IR of s S Bho SRN GRS MR ation
andinflndpsi d and Prel og. Conventions for stereochenical
(D n f@&ﬁﬂnﬁ'ﬂ}yd%eam}onggaﬁi‘lgémtag%m?rs{ %ﬁlﬁ# Hﬁ?% b nre&}g osed to the disease
stereochen stry and the separation of s &7 61 Somer s
but dogy wot Wigtlekpekinenarer fisplehie aathology. @ sympematvlogy efftbedisd@segani c

0 @ lerry.. John Wl &
@ Siede st tn Bk Y b hend B Do O A ieio o
sympteimatoliopy efshe dsdasnd<i.eysedsting firtiesdedelopthas uf the pohadezycnd/be
GRAPGMRds of the present invention are meant to
Symptenco. s% all possible stereoi somers. Thus, for
3 eraplsreing therdiseprzie amanipH dhat rexperienangwxiisplaging dieghathology or
brndtblokyPsGH, ﬁ'&%ﬁ Ye. - é@% Or X 5. Prop
Sy ty c:t a? %}g?my = 3,63%% ’frHJeér cﬁwﬁldé(g 'loagg%hﬁgﬁs gjggr?eggﬁgg}' )c')
15 i ncl ude nor phol i ne-4-carboxylic acid {(S)-1-[(S)-I
Nomeadiata ey ¢l opropyl -1, 2, 4- _
oxadl azol e- 5- car bonyl ) - propyl car banoyl ] - 3, 3-di fl uoro-h
exXh¢ gomneietls of pysarbinpéntipn prl the interioiiapdsiand steitidg materials used in their
{dR)ud 5 . -1, - ' 2-0b-carbon. ..
el Rk HARPRAL ol s
groupyHaxe daceeasipgpréomityfop pitatiph ey the pencipldwewpofs fllotis\acilx] etiers, amides, etc.
20 Altcrng:?vrei \,/fﬁta Ly Ihnﬁ@ﬂ@ﬁan‘?&%ﬁa Vi JN/Q%?A@&B&I&@RQ%H%&BL SH@C%]S, Inc.). [For
present invention In ich nitrogens are 1n an
examplex b dom@iind bfoem{d @ whiniR | adlorphiliab 4Re®s88 5Kt Benethylene, R is
desi red pharnmacol ogi cal activity. "Pharmaceutically
accept abl e" n hat which is useful in preparing a
methyP RaLR QS&JA L Sé nPqz Mﬁ_cﬂ ﬁ3ti@c§]£yl,' B P&k %Eliy C@f{e where RO is 3-
non-t oxi c ang13 e tsher biol ogically nor otherw se
undesi rabl e &nd i"hcl udes that which is acceptable for

hnary..USe. as |1 as human phar eutical use.

ovtordGREL R A5 U3E5 5 oL PP UL TGS Pt
conmpounds of present inventiqgn which are

phar maceutical ly acceptabl e, defi ned above, ' and

whi ch possess the desirged pprariacol ggi cal - 11-
activity. Such salts i/g@ud acind affdition salts

fornmed with inor?afm\%' Pvalghl oric acid,
\/I ! /

0 O'/é N‘%>

25 is named morpholine-4-carboxylic acid {(S)-1-[(S)-1-(3-cyclopropyl-1,2,4-oxadiazole-5-carbonyl)-

propylcarbamoyl]-3,3-difluoro-butyl }-amide
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hydrobrom c acid, sulfuric acid, nitric acid,
phosphoric acid, and the |like; or with organic acids
w@o@k/oa4acet i ¢ acid, propionic acid, hexanoi cCPEDUN2004/035282
hept anoi ¢ aci d, cycl opentangspropionic acid, glycolic
acid, pyruvic acid, lactic acid, malonic acid,
succinic acid, malic acid, maleic acid, fumaric acid,
t dfavgrercit aindersteed thitcfope patticulses normpayndesfegred to by both a structural
formula( aﬂ’fd 'MQ&Q&&Y kﬂg‘g Eé:ﬁ{é }f% Eﬁ‘a&tﬁra?ﬁhgula Qﬁdlﬂ@ﬁgrﬁen@ﬁﬁlgs name are
mandel | ¢ aci [ sul fonic acid, ethanesulfonic
incongigt¢rd with e@h@@hﬁm Mrgq}pﬂabﬁqh@ulg@k@s the precedence over the nomenclature name.
2 id,
e Gl o MRt AR B
out Wdtpadtlcumn thersdaim fnoped tﬁa@ndcforrmamh@? o (i dinglesuree Fet,a better
underé?%w h]glnﬁ%ﬁl!l(gl[ I%S (%)‘e%llﬂé:&d'v;nt?ge? alnd 91%51%9 >6%|e&t§ at&%:{eg by its use,

heptoni ¢ aci d,
referefcegshoni@bmpidsrie mesf@@wmgdkmt@ lgrydudh-teae fro dipsiratedyand dyscribed
- [ | d, trinethylacetic acid, tertiary
pnﬁn%ﬁ?%ﬁ%%gbﬁg92%?5&@?%%ryl sul furic acid, gluconic acid,
glutam c acid, hydroxynaphthoic acid, salicylic aci d,
stearic a AR ﬁ%RF
Pharnaceuﬁ?%? %gﬁggpﬁg%ﬁg saﬁ%% SO |nc e base
adWith lrefmenseﬂwfsrmvﬂﬁ @Xﬁbm@e fellopmechrowreticutae wgmlnmgﬂr ot ons
present are capable of reacting with inorganic or
organi c bases. Acceptable inorganic bases include
s otli wum faytittlaky epresapdietiplesar bonat e, pot assi um
hydr oxi de, al um num hydr oxi de and cal ci um hydr oxi de.
Accept abl e organi ¢ bases i nclude et hanol am ne,
di et hanol am ne, triet§ Rl ani ne, tronetham ne,

f -Ambydrgulie fpa@ean e wiekegn: R3R BAIYY »)4 6)a1ky1 or (C1.
conpound, which is itible in vivo by nmetabolic
means to a conpound'of present invention. For exanple

oot MW :5@830 SR TR
o S B RIS B 5 Sl o
o B e L g " v v 5

pr esent |nvent|on containing a hydroxy group, are for

exanpl e acetates, citrates, lactates, tartrates,

mal onat es, oxal ates, salicyljptes, propionates,

succi nates, funarates, | e es,

et My ﬁﬁﬁpaﬁlcﬁlahy Papﬁbﬁafsy t hyat efher-g£RY s Fene and R11 is

i set hionates, di-p-toluoylysarfrates, nethylsulfonates

ethanesulfonates, benzenesul fQnat es,

p-toluenesulfonates cyclohexwﬁéulfanates and

gui nat es t abl e ers of conpounds of present
-CﬁbpﬁégnmﬁGW2Bg%mawwdm is ebiybuxyegpewp are, for exanpl e,

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

1987, 18, page 379. An especially useful class of

e Sﬁlerﬁa%f ﬂ%ﬁcﬁl@ff?ﬂ:ﬂﬁg&t RI 3('Rb§—sh§ %ch 'R\I@Etﬂeféfb@ 5.12)cycloalkyl.

Rl may also particularly represent R13OC(O)- in which R13 js (Ce-12)aryl(C1_g)alkyl.

Rl may also particularly represent (C1_g)alkyl.
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contai ning a hydroxy group, may be forned from acid
noi eties selected fromthose descri bed by Bundgaard et
wa@bkeos/odo1aMed. Chem 1989, 32, page 2503-2507, PEMUS2004/035282

i ncl ude substituted (am nomgyhyl)- benzoates, for

exanpl e, di al kyl am no- et hyl benzoates in which the two

al kyl groups nmay b e joined together and/or

i MR lenaylybeartibylardynre preyegERetRb(QR) [9Ycytlyalgyl. opt i onal |y

substituted nitrogen atom e.g., an alkylated nitrogen

atom nore especially (norpholino-nethyl)benzoates,

e. . 3- _or 4-(nor I i nonet hyl ) - benzoat es, and

(iggF@VPﬁFH%&%%Pﬁ$$?§I)benzoates, e.g., 3- or

4- (4- al kyl pi perazin- -yl)benzoates. "Protected

derd vatives" means derivatives of conpounds of present

i Rrepyirerictlatspiesenb(Gremelkilve site or sites are

bl ocked with protecting groups. Protected derivatives

of conpounds of -12- present invention are useful in

t velRa hadkil Hp?% P nt invention or

igg?ﬁgnseﬁégggﬂg§£%§gac i&gﬁgggjé%??% S inhibitors. A

conprehensive |ist of suitable protecting groups can

be found in T. . Geene, Protecting Goups in Organic

Synthesis, 3rd edition, John Wley & Sons, Inc., 1999.

" PagrcdpeGineeal |y ef fective anobunt” neans that anount
ich en adnm nistered.to an animal for treating.a

s Ehieatt ERnE T PR R S By Bllof MR it ERDAF B

the di sease. "Treatnent” or "tgeati ng" neans any

adm ni stration of a conmpound of .the present invention

and includes: (1) preventing rdi sease from

occurring in an ani mal whicli may be predi sposed to the

di sease but does not et ex eriéhce fLodi splay the

pat hol ogy or synptonatolqyy off t hexdil sease, (2)

inhibiting the disease in an gni gl What is

experiencing or displaying the pathol ogy or

synpt omat ol ogy of the diseaseda)i.e., arresting

furfh r ?eve%opnent of the pathology and/or ) )

where Rorfat B Sgyiye as herepByiogedescribedh apdgeir eparegrionding N-oxisleyyand their

prodr@8i af@fhed Bﬁ)&eaﬂe& A8 KRBT ds SRGVIAGal MormisSRE AYnles $fRQmers thereof; and the
pat hol ogy or synptomatol o the diseased (1.

] y of e.,
pharmpeeycally Aggertahle 3kt #dl selgyte%%d/ bydraierypf yahngommeyds of Formula () and

their NNOHTBR GhAhF Srodrh e aﬁmap?g&ae@ﬁerp/a@&eg%mmyﬁﬁw’naea Mixtures of

. the internediates and starting materials used in their
isomess Meseef-at i on are naned in accordance with | UPAC rul es

of nonmenclature in which the characteristic

Compounds of Formula (Ta) in which Rl s R13C(O)- and R13 is hetero(C5.19)cycloalkyl are

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

Compounds of Formmula (Ja) in which R3isH, (Cg-12)aryl(C1_g)alkyl or (Cq_g)alkyl are examples.

Compounds of Fornmula (Ia) in which R3is H, @—CHZ—CHZ—’ or CH3~CH;~CH;~ are

particular examples.
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15

groups have decreasing priority for citation as the
principle group as follows: acids, esters, am des,
wet@s/o41eer nati vel y, the conpounds are named bRCT/US2004/035282

Aut oNona 4.0 (Beilstein Intq?nation Systenms, Inc.).

[ For exanple, a conpound of tornula (1) wherein is

nor phol i ne-4-carbonyl, is nmethylene, is nethyl, R2 is
Compbhxﬁl@df Fbrhﬁla,(la'bHlmmgsié)ﬁnﬁyﬁ‘)(ﬂeexdﬁpﬂss H andX2 is

C(OR6 where R6 is 3- V

cycl opropyl -1, 2, 4- oxadi azol -5-yl; that is, a conpound

Compﬁ%}rﬁlrs) ng%rglgl_afiﬁk Jélr cl)c%y I§ 125 r(é; C_}@E&(C'l_%)aﬂ%ﬁr% examples.
{(S)-1-1(S)-I-(3~cycl opropyl _l,d ,- oxadi azol e- 5- car bon
[ ).~ 0 ba | ]s 3, 3-dj f ldor axbutyl }-am de- 13-
consbEoBESRYHPLAYIRAAS oo o) Y A s
conpound referred to by both a“stfuctural fornula and
a nonencl ature nanme, if fhs structural formula and the
nonmencl ature name are inconsistent with each ot her,
t Repastiduli€ btetigbf dofipBiHda of K BSertid aRIcBRBSRAE6F foM@Hla (14)8n which: R1
nonencl ature nanme. The various features of novelty
whi ch charact@rixe the invention are pointed out with
is R13640 - i(optciallytyy i n NheC ¢Dak isRANTEXEE 1 )eryd 0. (adkyiiaspecilly
part of this dis¢l osure. For a better understandi ng of
the invention, its operating advantages, and specific
hj ects attained by its use, reference should b e nade
@Hzf—@}i—e\/)ﬂoﬂ oKyl (Bépe@altyl (fH'\A@H%'hCHhe _');Ql‘biﬁ € or methyl and R3
| ustrated and descri bed pref ert ed®enbddi ments of the
i nvention. DETAI LEDDESCRI PTI ONOF THE PREFERRED
EMBODI MENTS Wth refepenge to fornula (1) above, the
. f N i,CU Lngs: X1 may
. (C6blgira%§?ég}rg?l%%?sg%§aglge A hy ghe.' A may particularly
represent wherein: is H or (C Ff 6)alkyl optionally
substituted by -X OR9 [in which X6 is a bond and RO is
(C.g)alkyl]; RAis Hor and X2 is CHO CNor C(OR 6
[ iArpavtfviukzh giRep dfsompoumde ¢f3he inyentiph are poinpovatly of fornula (Ib) in which: R1
substituted b G _9)alkyl, A may also particularly
. 13re(gresent wherein is prop¥l epe and RL is \ )
1s R12C(O)- (especially O N—C (0) -); R?is H, (Cg_12)aryl(C1_g)alkyl (especially

QCH; CHz~ ) or (Cq_g)alkyl (especially CH3-CHy-); R4isHor methyl and RS is

(Cg-12)aryl(C1 _g)alkyl (especially @—(:Hz— ).

A further particular group of compounds of the invention are cbmpounds of Formmla (Ic):

R®
F
F 0O
4 H
R~ N N ]
H R
6] R3 R*
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R11 -C(OOR 13 or -S(O R13, in which R13 is al kyl or

Rl may particularly represent RC(O- in which R13 is
wWR00my0132 so particularly represent R OC(O) - i PCTMIB004/035282

R13 is RL may al so particulgely represent (

.0jalkyl.-14- may also particularly represent may

particularly represent H may particularly represent

(G _o,)alkyl. may al so partﬂéhlarly repr esent

Par{i r icular u f conpounds of
e T R S Bt B comboune o,
their phoBUS] Mhdaigh frotzasddeasativey, @idRdhDiE@ndle selhiRfehs oﬁﬂgmers thereof; and

their r espondi i V- X|des and their prodrugs, and
e prpgre e G T LTS & O oo OB i ormula 1)
and their Mt oxides a@f thiis proBigs, hivah@Ofroteabdadrivevhardraaed isomard hdd mixtures
. acceptaple salts and solvates (e.g. hydrates) of such
of isop) ﬁ'ﬁg s of Formula (la) and their iV-oxides and
thelr prodrugs, and their protected derivatives,
i ndi vi dual isoners and m tures of _i somers t her eof .
Compgentip ol FramulaflcFir whitheR | s R 30 &3 lisheRAEC8) 12)caidalin ere
exanpl es. Conpounds of Forrmula (la) in whichis - (O
- are particul ar exanpl es. Conpgun of Formula (Ia)
examyiles. Gbrieshindssof Hormpra (I in whish Ry lis @y e exdmd @).- Gempoieisexamples.
of Formula (la) in which is H, or CH CHHare
parti cul ar exanpl es.-15- Conpounds of Formula (la) in
which R4 is Hor met hyI are exanpl es. Conpounds of

Comp ndrrBIII1 I%rr%\lla)(lc? mnw ch is é%,ésﬁcxfogg@ %bsggfgg%gﬂggqg [in which

X60is § ?)(th RY is (C1.galkyl] are examples. Compounds of Formula (Ic) in which R3is

. CH;=CHj~ , CH3 CH; CHj~ or CH;-O—CH,~ are particular examples.

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

which R4 is H are examples.

Compounds of Formmla (Ic) in which RJ is (C1-9)alkyl or (Cg.12)aryl(Cq_g)alkyl are examples.

Compounds of Formula (Ic) in which RS represents CH3CHyCHy or CH3 CHy or CHj3 or

QCH? are particular examples. Compounds of Formula (Ic) in which RS represents
@‘CHZ— are particular examples.

Compounds of Fornmla (Ic) in which RO s hetero(C5._13)aryl, optionally substituted by (Cy_g)alkyl,
(Cs.1p)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 Formmla (Ic) in which RO is benzoxazol-2-yl, 5-tert-butyl-[1,2,4]Joxadiazol-3-

1, 3-cyclopropyl-1,2,4-oxadiazol-5-yl, 5-cyclopropyl-1,2,4-oxadiazol-2-yl, 5-cyclopropyl-1,3,4-
oxadiazol-2-yl, 5-ethyl-1,3,4-oxadiazol-2-yl, 5-(4-fluoro-phenyl)-1,2,4-oxadiazol-3-yl, 5-isopropyl-
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A particular group of conpounds of the invention are
conpounds of fornula (la) in which: R1i s RCO)-
woemppeitat |y (O - ) ; R3i s H, (especially BH/HSI000035282
(G . (especially CH CH H{yp.; R4 i or nethyl and R
51 s (espec diaallllyy CH ) . A particular group of
conpounds of the invention are conpounds of fornula
isoxaz(ol-b)yl P wipthyhisoRzal-3-y13-oRzO )L 5{( Boptyl-tidny2-{D)xazol)2-yl, dRazol-2-

v, 3- ésiéypl) 3 3’161 }ia&ggﬁSé_h'@(gﬂegg 131911 ok z81e§§h§ Hﬁ(%pthn-g—'grlh g&ol%yl 5-(4-

trifluotGhetijoxgpbenyit I, 3;4-axadiagply2-yl apd thﬂﬂm are qzamplle&: Goapoupdofiformula (Ic)
inw. % %0"1%?]%@%301- yfl 3t(qr§]rg])olpg%§qt I %gﬁﬁagg%)}%xg;gs‘?@g are particular
exmm@@gelnbefore descri bed, and their correspondi ng
i V-oxides, and their prodrugs, and their protected
'derivatives i ndi vidual isoners and m xtures of

A parfg%?a?gfo glfl ds gﬂﬁi hggntﬁg g{eggt%féjgéﬁﬂgg {# ijoyrﬁﬁcgl‘%p% %ﬁl&ﬁ Rlis
of Fornula and their //-oxides and their
RIBcpo0ekpdaiy ahd t hgivc pspt ﬁckﬁqﬂmdle@aueﬁtow@n%n éd%gﬁtMﬂe&jB‘ya-lX6OR9
. I somers and\ni xyures of isoners thereof é%npoun ds
Formula (lIc) in which is R*C(O- and
] 12 I
oo R R AR eI o CHep Ciar o RaPd S Cropnalist or
of Formula (lc) in which is (
PRt it uted bg. in which is a bond
Ce- 1@8}6’1@3 6@?@1?? Ereacially | ex&rpr @R B(rsis3)arl. ppiaala
(Ic) in which is CH\HS H or CH are particul ar

CH H
S“bsﬂ%f?%(‘?w)é“cﬁﬂg%wg?c%&%ﬁEﬁﬁfa 5012 ﬁés‘il?r}%}%' ?Q@ﬁﬂﬁ'ﬂ
heterom#_iﬂaljiyg( (6a51gy g?eﬁf BLd79:y1, 3 gfbﬁ% 0545 Jd!fﬁ%l% %1' &Qa%dlri-yl and 5-

"0,)al kyl or ar npoun
methyF@o6Ra2bla3-{1h-63azbl-201j.ch represents or CHS or CH3 or -
are particul ar exanples. Conpounds of Fornmula (Ic) in
whi ch represents - are particul ar exanpl es.
A further particular group of compounds of the invention are compounds of Formula (Id):

RS

exanpl es. Conpounds
5) al kyl ?tlonally

F
F

Y”>

0 x\N

dd)
wherein Rl, R5, R11 and X5 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) 6f 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 Fornmula (lc) in which is optionally
substituted by (G _o.)al kyl, or are exanples.
weEz@sph@Eny optional ly substituted groups i ncl UPET/US2004/035282
optionally substituted benzggazol yl, oxadiazolyl,
I soxazol yl, or oxazolyl. Conpounds of Fornmula (lc) in
whi ch i s benzoxazol -2-yl,
Compenzde bf Fcbﬂlhhé'(de In hid] RX R 182 @)- dr RI3.is Bt @50B IRy are
, 2, 4-oxadi azol -5-yl, 5-cycl opropyl -
, 2, 4-oxadi azol - 2-yl, 5-cyclopro = , 3, 4-
exam&28b@gRhacor Formm1» (181 il Which &3 ¢ poxadi ﬁJ—QJf -V lage parti .
* mﬁg (4- fﬁ;ﬁlor o- phenyl §§)|t , 2, 40?1§§§Pazol 73-y foz) are particular examples
5-isopropyl -17- isoxazol -3-yl,
5- (5-net hyl -i soxazol - 3-yl ) - oxazol - 2-yl,
5-(5-net hyl -t hi en-2-yl)-oxazol -2-yl, oxazol-2- yl,
Compgungh efidrmpila 21dyinotachi &%igl(Cé_-ly)hgyl(Cl_ﬁ)alkyl are examples. Compounds of
5-rhenyl -1, 2, 4- oxadi azol - 3-yl,
5-thioplien-2-yl-oxazpl -R-yl, 5-(4-
Formtla {If) iv whizh RO hrepegsenth e - oaagirtiaddreRamyglesand t he
i ke, are exanpl es. wpounds of Fornmula (1c) in which
i s benzoxazol - 2-yl,
3-cycl opropyl -1, 2, 4- oxadi azol -5-yl, oxazol-2-yl, are

compfifts ﬁ-@’fﬁ'%@% ﬁﬁ?éﬁ*@&@?&ﬁ%@?@@% -?@%élfﬂﬁ%ﬂ[’l?ﬁqg Sikyl o
<C6-1§'géfi§% sty Sieboptif BB FGh R dasnian L S rs rqroc(CHa; o

or ); R4 is Hand R5 is (C ~al kyl or

éeSoeo - 0 fional substituted by (G _

~S{(0hz] 7y &% A X5 PRspeci al | y benzoxazol - 2-yl ,
3-cyclopropyl -1, 2, 4- oxadi azol -5-yl, oxazol -2-yl and5-
nmet hyl -i soxazol - 3-yl ) - oxazol e-2-yl ). A further
particul ar group of conpounds of the invention are

Comp6iip otivdien 1 (1ararwiex l sghopylehe A bdathipleaherein , R\ R
and are as hereinbefore described, and their
correspondi ng i V-oxides, and their prodrugs, and their

Ao BELE0 AFEIAL RSl Ml DO AN G LI 0
salts and sy#va{es (e.g. hydrates) of such conpounds
RIBC®)- Eqiebidtpol | d) Rac (AWRl); 1% @ F8ROfeJali§ fespecial
d ed derivati gs, |n&1V| ua

prodrugs, aRd tjeir protect
i soners and m xtures

@—cﬂz— % R is -C(O)OR13 [especially-C(O)OC(CH3)3] or -S(0)R13 (especially

-S(0) 2—@ ) and X1 is 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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of isoners thereof.- - Conpounds of Fornula (l1d) in
which.Rl1 is RC(O- and R1 3 is hetero(C5_i
w0 eoosloarkyl exanpl es. Conpounds of Formul a (1PQT/U82004/035282
which Rl is - (O - are parfyigcul ar exanpl es. Conpounds
of Formula (1d) in whichis (gCg. 2)aryl (C .g)al kyl are
exanpl es. Conpounds of Fornula (l1d) in which
morphadipe-dsambxylic atid 46k 3 Paiftuooul -4(S)-dxaitreord@ethpoaypbkayipf,3,4-

.F in ' R OR13 or -5(0 R13 , in
oxaaifl B b eI EeSHtidd ¢ conpounds of
morpliedinerdicarboydiy acid { (hhrl c{fS)R—(Bepaflqsepmé 2pt-oxadigzdl &) -carbartyd-
propy\%% b%gl&kﬁ?g d?ﬂ(uorrgoi ?E‘en%l ulgﬁ IR, of Fornula .(l d) in

are’ exanpl es. A particular group
morplpfling éwpfoouryﬂs aclﬂ {I -fle(3iayvlepropyi+i 1,2 Agpxedimpieui csbafyl) fpepylahrdamoyl]-
[ d) o IS RC(O- (especially N(O - ); R5
33d‘“°‘% me‘%giélf’f%}amﬂ RL1is -C(OOR 13
morplodispécabiiyliCadl @SQ-(DI'E[S)) 1}(3-eycleBéidi-1 RU3oxadpéed-ahbyny))-

propyf%ﬁr%gﬁé}%?%grefﬂ{gyob \tfﬁhf‘u % exanpl es. Particular conpounds

& i ncl ude:
morphobinghohiborylid agd { (S03 Bhdiftnoae 1-0(S)-1-(3-phenyl-1,2,4-oxadiazole-5-carbonyl)-

-] - cyclopropyl-l 2, 4- oxadi azol e- 5-car bon
Pmpy){ﬂg'j%)flmorl{ﬁ ‘S'?lé mé)a’m)yl] 3, 3-di fl uor o- hexyl }-am de;

morphnlinqah}ohrbowhda@@l{@b}iwdﬁmoacHi(S) 1-(5-phenyl-1,2,4-oxadiazole-3-carbonyl)-
cycl opropyl -1
Pmpy{c%[%m%&%%l%% ]m(d52 car bonyl ) -
morplptiopycabedyticrasid 11’3 F-cgelbprupyl i, Bdjoghdiazate Herrbob9b-propylcarbamoyl]-
Q I|c acid ((S)-3,3-difhioro-
3.3- dﬂ?(%gq p&lg]?%ﬁ(ltgﬁt riftluoromenoxy-phenyl)- , | 4-
morplpkiaci-azrbbxyli@ add { hddiflndropr[d gjliardpglnsyrajelérdeybynydmi de;

Pmpyg%é?ﬂ)ﬁj[_%%@?aﬁ%g S%YLLEOSS: (-jl , 2, 4- oxadi azol e-5-car bon

morphplije-4-carboxylic acid ((S)-3,3-difluoro-1-{1-[5-(5-methyl-isoxazol-3-y1)-oxazole-2-carbonyl]-

mpyggr%g%%ggfl&%go%ﬂe 3, 3-di fl uor o- 4- ph. enyl - butyl }-ai ] ai de

carboxyllc acid {
morpHolipd- 4{:8bwbd: apd OO YB.3{difdro4] (J(Shdh(mmw—zl\'@aman}bbmyﬂ)ﬂcaﬂmnpyl] 4-

- 3,3-difluoro-5-nmethyl -b.exyl}-am de;
Phenyyt&%ag [ né 4 carboxylic acid

morpl{o@@—él—lcarpt()@)m heid 8St§.3doproopdrphdnyl-1-[(S)-1-(5-thiophen-2-yl-oxazole-2-
Carbo%%opéy%ar gléng{]fﬁt?g%%{l@)?lylugr o- butyl } - ani dei

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

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-[1,3,4]Joxadiazole-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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nmor pl i ol i ne-4-carboxylic acid
{(S)-3,3-difluoro-1-[(S)-1-(3-plienyl-I, 2, 4-oxadi azol e
WO 2608astianyl ) - propyl carbanoyl ] -butyl }-am dei PCT/US2004/035282
mor phol i ne- 4- car boxyl i ¢ acigq.
{(S)-3,3-difluoro-1-[(S)-I-(5-phenyl -1, 2, 4-oxadi azol e-
3-carbonyl)- propyl carb anoyl]-butyl}-am dei
3,3-diffperpiipbenyil-beyB-agaddroxyl i ¢ aci d
l,- | xafdi azol es 2-carbonyl ) -pro. ..
morplli ke kR IPLORY kool £ RN BT S P a0
propyharphal -ngyl famakeboxyl i ¢ aci d
-dif L uok o= =1} = (571 SOPropVl .- S0 .e- 3-.car bonyl ) -
[(S)- 1%(?%&%(})/1%%%}%1—6%%%@1{)}]1{*%,3%%0?0_—%&]%@%%1; bﬂtﬁ?é%%c acid benzy esr%é(r,
(S)-4, Adiflobroci-phrayl L- (b e-byran-d-¢iathifd) HratBiod-acid ayamoprekhyl-fanide;
2 Ja2r (D= L-i.soxazol = 3-v| ) -0xazol e-2: car bonyl ] -

43 9P 2B RN B Paptinkic QAR Bnen ARED
morphofigs-prirbdxybs doit BB bbKF)-i-bemenegulfonyl-3-oxo-azepan-4-ylcarbamoyl)-3,3-
) )= 3. 3= <hi fl.yaro-1-[(S)-1-(oxazol e-2-carbonyl) - propy

dlﬂuofo(czg%lb%#goﬁtﬁﬂ- %@H‘E’jhenyl -butyl }-am de;

(S)—4-@@80-9}4:@1&0@2-ﬂ(moqrhblim@jél—@:nbcmyl)dmino]-5—phenyl-pente_m_oy1amino}-3-oxo-

azepaﬁﬁ(l‘sz&rg’dxgﬁcg zlfcfui t%x?—rbgﬁ_yf"ésgelrgl enyl-1-[(S)-1-(5-tliio
riteri-2-yl-oxazole-2-

morplpéindérarbixyhie appd/((8)al-b@abyf (5} ethyiitl y3l4-exadiaiodt8:yl)-hydroxy-methyl]-

| ne-4- car lLic. acid
Pmpy??}jé?r?&j[-?’%)dﬁu% '}ge%%'ﬁglgdgl e- 2- car bonyl ) - but yl car banoyl ]
morphoBne34-chirbdxybe @idi{(SphEh{d-cyolepsepyl} 1, 3 rdorkdjazeleL ghrbonyl)-

i ne- 4- |, e
Pr"PYFI[nJ_b 9@@%@}2@%&*@ %fan met hoxymet h. yl - 2- oxo- et |
morphplined-bralbaxylig acd] &S)-tH 1-(Feryolofiropyleind #-okadiagdlp-3 aeaibdayl)-nor p

Ok e - Licoacid ~
Pmpyi{c%g@?yﬁ[é(?%gj&%r glg}@g%ggi& e- 2-car bonyl ) -1 - et hyl - butyl ¢
morphwhitradroarbdxy B &id (@5 )F3,3rdifloers-19HERIHI5-Bluftuokd-pleeny/1ohé 2 ,4-oxadiazole-3-

°arb°‘{9?§?@ﬁy%%%b@§‘°ﬁ}@%ﬁ%ﬁ‘*e})ﬁeﬁﬁ SJIp.r opyl car banoyl ) - 3, 3- di f |

morphobncod-darfpixyEmacyd (68 3/3-Jifluam Ieel:- [Srediphroeihbmyd)- U2, é axisteyleide
| P
carb"‘%?é?‘?ﬂyl?%’?%‘ﬁyolh%???ia%%f banoyl ) - 3, 3-di | uor o- 4-pl i ei iyl

" morphobuet-4rtdrbaxpiicdarid ((B)r3o3-Hiflobnedl- YR E 4 H A ihdre pleeniykH-1,2,4-0xadiazole-3-

°“b°‘%§ﬂ%‘épﬁl°gﬁg}#§%1§§{ﬁ§}3'aﬁﬁ&S) -1 -fornyl -1 -net hyl - but yl car bam

1 -am de; norpholine-4-carboxylic

morphgtinedd-carboxylic acid {(S)-1-[(S)-1-(benzoxazole-2-carbonyl)-propylcarbamoyl]-3,3-difluoro-

{fS)=1-[I-(5-ethyl-[I,3, 4] oxadi azol e-2-car bonyl ) - pr opy
blltyl}I a(%lg%ebarmyl ]-3, 3-

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 (Ia) 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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di fl uor o- 4- phenyl - but yl } - am de;
nmor phol i ne-4-carboxylic acid {(S)-I-[l-(5-tert-b
waieasAfd142, 4] oxadi azol e- 3- car bonyl ) - pr opyl car be@DYE1004/@35282

0- 3, 3-difluoro-4-phenyl - g){l} am de;

nmor phol i ne- 4- car boxyl i c aci

{(S)-3,3-difluoro-4-phenyl-1-[(S)-1-(5-phenyl-[1,2,4]o
treatinga;ﬁisiem&)in-\?ﬂﬁth chthegi0P ydtvay hﬁtﬂ‘iﬁb}dte} tolihet ol @y)andler sylfpfhmtology of
the di%f’gﬁ‘jy r;%ltéllP]I¥ Cm%%mgp%ggéézo)f l'he gg’%%l}on%a%_bg' h?ﬁftﬁqx {réating autoimmune
disordeS) mdludingj ibfif neolimit&t tpl'yemsyﬁle &rﬂéﬁ(ﬂbb@i inynltipte feier@iy; denydhapit vulgaris,

Grove? YR AR B340 TAARE TS APl ipese menmatid
arthrit&cindl Haghanmdeﬂlly;dﬂlmmm@gm ﬂi@dﬁrﬂdﬁﬁ)inblﬁémg baatoblvaidd t6, R, and

-b 4-y| car bgno
allo gel'li(,nj 1:13;1(3(1' (#)?Irs & n ?]beui;] 9(8 Iﬁéﬁ?(é og(rg?ﬁatgagngﬁgnts oxytlssue gratts
( S)athéps{lr( SS)s-aIbp &npilcfafed ar d)soZdeEs(mtul‘ﬁhg lceBivd emﬁblbﬁiﬁl)é{l()h-aa @hronic
Xxoaze

nt ano %
obstruitn]e &)?1}) 00)?9 Ir}igse%sg I%%g. 1 & y%e[fﬂa gng]%,s exces 1ve a1rway elastolysis in asthma

and bmmhptsqbueummﬂt-ms andcae§ibvascude Idﬁlef(sé ﬁ)sh hs pléc(uS)mptm{e ahd :ﬂﬁdﬁ(}ﬁm

Cathelisui §' is HCIIIP c]a fﬂﬁglfor?r)agémr gxfﬂerﬁ %\Ja#)][t?{g ﬁg C%% ﬂay c of use in
treatmam:m(ﬂ systemic amy101d031s
{ (I@: B)}s’&eanreg{'oéeas%l l]IlLJ%R (%thvlmeg P%ﬂl%gcié%%l}l&% gjgzmv%%tﬁo%och lbg
deternnmdpi#ymilerthmés Mnomanrtb thoyd ofmrch:mr;dshll in thedart Sulltable3 in vmo assays for
ca
measuilgg ro}eaie ag vr;rtgy ?é!f I:b% E)Ignqpé{% tilééedé b}ﬁﬁé’%"ﬁéﬁ}dﬁ g};e known O’P%n)ally, the

car
assay mmspﬂmpriomseélndnaedjmdydlym odie ipeptidé-Bised su'bsldaté | Dasits-of adsfyS)for

meamrlgggr()éa{e]lﬁi]?brlgae c@gﬁ( Qre st ?c?thﬁlbéadl eg%ll d:g 33, 34, infra.

nihpérmbpiomsis 4f t’nallmmgdnl age z&zolmhlbltors of caﬂlepsm K and B and as such are

useful %r@efm?ﬂg%ls as];t;isl,r QL 3 n c_aéhr %s%nslf %d I% S Dr O?‘P“ES‘{‘% Is)to lgﬁ]pétgology and/or

sympterpatplhgyt (pfrub Hseasr ﬂFor(eydampleahd: ¢bmpounds of the mvenuon may be useful in

EME X T T A

‘acute),rmmpemjtlanqepg sdte@msblcapy§1 b sarkwanagibowel cancer, lymph node cancer, brain tumor,

breast%n?&é{_;aa&x%%)ca& g%eor% a? Xcaalzlcpelr %Gf s] n%%ctgonyl ) - propyl car banoy!

uoro

Administration and Pharmaceutical Compositions:

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, therapeutically 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 ug/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 g /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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nmor phol i ne- 4- car boxylic acid
[(S)-1-(cyanonet hyl - car banoyl ) -3, 3-di fl uoro- hexyl ] -am
waleqosiwriphol | ne- 4-carboxylic acid ((S)-3, 3-di fPCDUS2004/035282

-{(R - -[5-(5-nethyl-thi ophgs: 2-yl ) - oxazol e- 2-

car bonyl ] - rropyl car banoyl } - hexyl ) - am de;

nor phol i ne- 4- car boxylic acid
Appli¢ti8).-v8ll Be ablf toperegtain-aftieB)pentichBy ¢fFectivt dmydunt dfiaapmpesund offihy

Nyl ]-rropyl carbanoyl } - hexyl) - am de;

mventm“?%lztg%ﬁ?ga 1?(?12&8}%0%(:“ ng i V-oxi des, and their prodrugs,

anihe corepaungy thﬂaan‘@dtmieqan‘baadxmasterdd ragl phﬂrﬂlﬂt&hhdas@ﬁ@bﬁuons by one

e 0 .

of the?ﬂg)ﬂr}%ﬁo)gghlt{e:si 2)5 ls?/fét gge pgrt 5 a]ngc{es mtra asciiﬁ el?y sgP%ogmo(r%}_Oé _parenteral
(eg., myr@lmwmdsx) infaveiogsor SGTpEHYds. ﬁfbmﬁasntnmk ear(thiee) thedorin biwabléts, pills,
capsuiceléé/ rsgl\ﬁ;lg I%\S/ So%erts I(}Sétg%f%r ggsg g?,lriep}ﬂ:g% sdso?u OPP Irslgs%yeeng]rons elixirs, aerosols,
or anyi tigmrepisoprher cewpositRnandrerc obogisedof] il §enéral, y conifvand of the invention in

L0y nhi.bi tors of
cons GATROMRIEIGh o STl I BACT 2oL AR Lo
non-taxie, gt |a¢ttnnlsahﬁwpmdrqlo Botzedivérsely affecotht thelaptigis bemfit bfghe active

[ t al.0 f t he di sease. For
e, AR A YRR %Kil o BB 500 a6
composmonr@aﬁoungccamnoﬂlm gaerllly avad@risto one of kdll mghe dut not
! IS;Jiéé glgnggc’euﬁcglv c18 ﬁgts\%/% gstgrcﬁb@ g%s’éastg}édgl &)),Cs‘e éactose sucrose,
gelatmryral;;t Mnﬂwr,g}hdm sdica gg&sm@neﬁuﬂl aqaarateaogtmhmmtwas plscerol monostearate,
sodlurbla]glhl!l Jt'lr 11111r1]g: g«? @g k. 1::11 i I o 2{6(% hrecL%ptlen S r{gatyqag sﬂ&cted from
water, [gthanal oglyderqh nrmlen@ glyed tatmmc@nu{l_s ahdlmigmose of petoleem, animal,
wasef SSPOARER: oHBBIAL M Y olle L PR P g e o
Preferr eﬁf'[llhlllld atreidrs] ml'td:llbd}’ fhe igeciahlecblutionm, madu&mtme saline, aqueous dextrose
and glgA astolysis, such as chronic obstructive pul nonary
i sease (e.g., enphysema), bronchiolitis, excessive

iThevayoust ofsy @Irry’gmsi of fhearsichtiva imtiel cmnptmifuntm.es' vary w1dely depending
upon ﬂg@?%%a? %%re %ﬁ% 9&%@%&?{1 of%kc‘?igﬁeﬁtg aﬁéj other 2%&}?5 GIWS to those
of skilf inifle drt ¢f pharatacesticad srikncesh dm gfhomk a compnsmoh of & cafipound of the
. i . [ eni
s SNSRI S DAHAT SRR B o o 1
of actizempreficiterthahe tehmeindw rpiog fdsxdfiettleeicipient meﬂribwﬁthbplﬁrmceuﬁcal
comp olgﬁﬁnt? ke@dglfr?stgéiullﬂ?asglgg%ﬁh ﬁgs:ﬁger %8% gotsil%éxﬁm?gus(%regtln%atrc% g smgle unit
dosaggfiorrn ediklatuae whepirelief afsimptegs |1srﬂpr:dnﬁ1¢allw requhet: dtﬂprebqptahest

Q T
pharrngr gﬁti)cgg%gﬁliﬂgﬁ&ﬁé gd(}l?% %/0911?% c¥ the 19@611?&% & gescn Example 35.
substrate. Details of assays for

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. Wuts in
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nmeasuring protease inhibitory activity are set forth
in Exanples 31, 32, 33, 34, infra. The conpounds of
w0 b@siomaent i on are al so i nhibitors of cathepsi PCKUSIOd4/835282

and, as such, are useful fQQ3treating di seases in

whi ch cathepsin K and B activity contributes to the

pat hol ogy and/ or synptomatol ogy of the di sease. For
"Protegtierfpioeps it @egaoiqrﬁhemnds" John Wiley iami/&mtsiléal may be usef ul

[ | oarthrl Sis . or

arzjr(l)ticnr ?%acﬁthg?mfﬂmg can reparefifebﬁt?goﬁ?e gt C"é‘ﬁﬁg % Reggtipn Scheme 1:

Reactmg Gtle)ne lovar i an cancer, sarcomas, kaposi's sar kona,

bowel cancer, |ynph nodé cancer, brain tunor, breast

cancer, pancreas cancer rostate can®&r or skin

cancer. Adntnlstratlo Phar eut jlcal Conpositions

In general, conpou ds of the pres iRivention will

be adni ni st er ed |n t eragﬁytlcallyRe giecti ve anmounts

via any of the us a a accept abl e nodes known in the

art, either singlyor conbijn t|on with one or nore

therapeutlc agents. A t er apeyt Eﬁﬂiy ef fecti ve anount

may vary w dely dependi ng on tyhe severity of the

di sease, the age and relative pealth of the subject,

t he potency of the conpound ;igg and ot her factors.

For exanple, therapeutically ective anounts of a
compound of the invention g@ rahge from about 1

m crogranms per kilograntbo me ght @hrg/ kg) per day to
about 60 milligram pemij l dy Awei ght (ng/kg) per
day, typically frontabouﬁ 1 /kg ay R0 about 20

ng/ kg/ day. Therefore, a therapeutgcatly effective
anmount for a 80 kg human patient may range from about
80 ny /day to about 4.8 g/day, §%pgcally from about 80
nmy /day to about 1.6 g/day. I general, one of
ordinary skill in the art, actlng in reliance upon

per sonal know edge and the di B¢l osure of this-22-
Application, will be able to ertain a
therapeutically effective untFof a conpound of the
invention for treating a gijven di sease. The conpounds
of the invention can ad 'nisﬂere as pharnmaceuti ca
conpositions by one of t fofl owmg Tefut es: oral,
systemc (e.g., tranSdermal, ontgangsal or by
suppository) or parenteral © 9 i ntranuscul ar,

i ntrayv bcut gneous Conposi tions can take

in whighrach &y rﬁ e1R3t %‘bl t2d Rjarq as definggdnibe Summaryiog gieilgieention. Thus, in
step 1, RAwde Ry be E’oﬁfd@ﬂs@@gttﬁ &l £AREcH omﬂ &tfb&ﬂ% to %RJ la{tﬂ lgfla%xy amide.

suspenS| ons, el i xi rs, aerosol's, or any ot
The coagaysasion mpteoncc@nb@stchteé with Al atan@rmwpmplme dgeof (e.g.n

L

1-(3- dﬁ)@ﬁlybﬂlwmpmpé\bé&[ﬂtmtb@dMCt pydeorthboride €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 (HOB?), 1-hydroxy-
7-azabenzotriazole (HOA®), O-(7-azabenzotrizol-1-y1)-1,1,3,3, tetra-
methyluroniumhexafluorophosphate (HATU), or the like) and non-nucleophilic base (e.g.,
triethylamine, N-methylmorpholine, and the like, or any suitable combination thereof) at ambient
temperature and requires 2 to 10 hours to complete. The B-hydroxy amide may then be oxtdized, in

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



5

10

non-toxic, aid adm nistration, and do not adversely
affect the therapeutic benefit of the active
WO p@sedilent . Such exci pient nmay be any solid, PCTyusZIN4/035282
sem solid or, in the case Q&4an aer osol conposition
gaseous excipient that is generally available to one
of skill in the art. Solid pharnmaceutical excipients
using DesstMeltin ptdidane mednlintkteslesnt tsaticas dihlte@s@hank,amll @Stemperature from
LGrose elatin, malt, rice, flour, chalk, silica
abm“éé??’%%ﬂﬁg’ %ﬁpgagﬁ?ate, sodi um stearate, glycero

nmonost earate, sodiumchloride, dried skimm/|lk, and

the like. Liquid and senisolid excipients may h e .

s e‘}eléeaaﬁaﬁlﬁf i FomBRPBg of By iaepyion & 6@#@?{65 B}f Brﬁgﬁe&ﬁlé according to
ReactighWelmead various oils, including those of petrol eum

animal , vegetable or synthetic origin (e.g., peanut

oil, soybean oil, mneral, oil, sesanme oil, and the

like). Preferred |iqui-B°E8P PR Zparticul arly f qfs

I nj ectabl e_sol utions, include water, saline, aquepug

dextrose and gl ycols. The anount of a conpound Qpﬁﬁhe

i nventi on_iA-ghe conpos Hion may vary widely d&pending OH
upon t hex'type of Wbk ion, siteelof a uni t dgsagey

ki nd of xcigients a Qt%er factors’knowﬁ\bg Re
SKTT T 8rt of RSh&f maceutical sciences.Hln A
generdl , allconposition of a conpound of the i nveritiofi R
for treating a given disease will conprise f . |%wv|to

10%w, preferably 0.3%v to | %y, of active ingredient] Step2

Wi th the renai nder being the excipient or excipientys.
Preferably the pharnmaceutical conposition is RS
adm ni stered in i ngle unit dosage formfor E
continuous trea ¢ or in a single unit dosage j

ad I!bltun1mheﬂ rellefcgj Synpt §iIp 3i S speci ficaXly OH
requi red._,Reprlesentati e phatnaceutical formul afion
containiﬁg\@ ¢ he invention are’ r R
in Exanpl e 85. em &\ry:" Processes for Maki g

0 . v . : . g% R*
Conpounds of the i nBenfi on: Conpounds of the i nveRti dh
may be prepared by, the application or adaptation of
known net hods, by M &h i s meant nethods used
‘heretofore or de¥cribed in the literature, for exanpl e
those described By R C. Larock in Conprehensive
Organi c Transfqﬁﬁgfions, VCH publ i shers, 1989. In the
reactions des%ﬁ'be&'hereinafter it maybe necessary to
protect reactijve f#nct'onal groups, for exanple
hydr oxy, raqi i o, Jthio or carboxy groups, where
these are dffsir i Nt herfinal product, to avoid their
unwant ed parti cigpatgorr*in the reactions. Conventiona
protecting groueﬁ)nay be

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, in step 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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used in accordance with standard practice, for
exanples see T. . Geene and P. GM Wits in-23-

wO Rrosiennsl ve Groups in Organic Chem stry” JohnP@W/U83004/035282
and Sons, 1991. Conpounds ofosthe invention can be
prepared by proceedi ng accorgl ng to Reaction Schene :
Reaction Scheme 1 OHH N X1 + OH 3 Step 1 R3 R' Step 2
X1Fhe RfCQCIR@VéntiD)l 1§ frtheh exdmpdiied) byt not Mﬂe@wm&lm@ﬁﬂwrbﬁﬁnples that

ﬂluStrLétg iﬂIc? rb? e conag% gse %2%1 ﬂgﬁxﬁgﬂp C ang lﬂﬂrtlesltng 1atps %?%F?CGS)

accordimiglth%ln’aﬁntJOMydroxy am de. The condensat| on reaction
can be effected with an appropriate coupling agent
(e.g
1y nublem@tgm@z@gonéncy bpxyd mmm&@%&&&&@&h@éﬁh%&ﬁ@l%ﬁ& Udty-400

h hat
or Unﬁt&?‘?oﬁ)% £ Iﬁw(agﬁ?fﬁ%f%wsia}Pﬁl@u@?ﬁﬂa@a%d@ﬁomwwectra (NMR) the
chemibyl GiQS 552 Qfel eﬁﬁ'e&(@%ﬁﬁg mré%:t?«%@@@trﬁﬁléﬁﬁéﬂaﬁe Yl Ap¥, ewah?ﬁggll_v the

LV, AN -tetra | ur oni umhexaf [ 'uor ophosphat e
foﬂowngglgﬁfecyeqeéh%x ;wg,l@rr sdpytstde (EDEE = omltipkes 4= queitetadit= doublet of

doubl@sptma Abdfet @f‘dcﬁ'@ﬁrdgﬂﬂét@t e catalyst (e.g.,
roxybenzotri azol HOBt ), 1-hydroxy-
The hlﬂh%%ﬁﬁ%l(? ?Igtzlgz}t@rf(l ?LC) was run on Kromasﬂ 10 micron, 100A Silica,

4.6miY of 2 SZRARRBRA kB © hitd tr¥ H Hépté]nc)% I-ﬁ‘/ 1, 2 Dic lorgcthane as M(t) ile Phase.

t et ramet hyl ur oni unhexaf | uoro

Mass §peqten) WeAn BT P8 rikefient i éQPpﬁl?SloéMi I\J(OfbgsgLCTtTﬂFé‘ﬁwyl ani ne,

The thi¥- 18Rk BiofRIcBRMy (‘FEC; RR dalﬁé@%vclré &%@ermﬁl%d 849 Pk Qmaeplates
conbi nati on thereof) at anbient

Abbreviations

CBZ- Benzyloxy carbonyl

DAST- (Diethylamino)sulfur trifluoride

DCM- Dichloromethane

DMF- Dimethyl formamide

DMSO - Dimethyl sulfoxide

DTT - Dithiothreitol

EDCT - 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

($H-2-B enzyloxycarbonylamino—él—oxo-S-Qhenyl-pentanoic acid methyl ester:
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tenperature and requires 2 to 10 hours to conpl ete.
The b-hydroxy am de nmay then be oxidized, in step 2,
Wwo evogiovadn conpound of formula (1c). The oxi dap€DIS2004/035282
reacti on may conveniently hegcarried out-24- using
Dess-Martin periodinane in an inert solvent, such as
di chl oronet hane, and at a tenperature fromabout 0 C
to about roomtenperature. Alterngiiwely the conpounds
of this invention can be prepared pr oceedi ng
according to Reaction Schenme 2: Reaction Schene 2 R OH
X X1" HN Step 1 OHHR -OH. R R3 R4 Step 2 R X1
X1" OH Step 3 OHR R R3 R4 [pt ef RHJHTII \ ROR3

o
R o N ~
0

To a suspension of copper (I) bromide (4.26 mmol, 611.1 mg) in 3 mL of dry THF under Ny was

added a solution of lithium bromide (8.52 mmol, 740 mg) in 5 mL of dry THF. The mixture was
stirred at room temperature for 20 min, and then cooled to ~78°C. A solution of benzyl magnesium
chloride (20 wt. % in THF, 4.26 mmol, 3.25 mL) followed by a solution of (S)-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 NH4C1 (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-4-0xo-5-phenyl-pentanoic acid methyl ester (1.07 g, 84%).

1H NMR (CDC13): 8 7.4-7.17 (m, 10H), 5.73 (d, J = 8.2 Hz, 1H), 5.11 (s, 2H), 4.57 (m, 1H), 3.7 (2xs,
5H), 3.24 (dd, J = 18.5, 4.4 Hz, 1H), 3.0 (dd, J = 18.2, 4.1 Hz, 1H); LC/MS: 100% 378 (M+Na).

REFERENCE 2

S)-2-Benzyloxycarbonylamino-4-oxo-heptanoic acid methvl 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-

i

oxo-heptanoic acid methvl ester.

" THNMR (CDCl3): §7.35 (m, 5H), 5.78 (d, T = 8.5 Hz, 1H), 5.13 (s, 2H), 4.58 (m, 1H), 3.75 (s, 35D,

3.2(dd,J =183, 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).



(Ic) in which each and R' are as defined in the
Summary of the Invention and PGis a suitable
w@e@sodtisng group. Thus, in step 1, an aci d naR@EUS2004/035282
condensed with an amino conpgund of fornula to give a
b- hydroxy am de. Renoval of the protecting group (Step
2) followed by introduction of group (Step 3) and
_Eﬁﬁﬁﬂﬁmiion (Step 4) to give a conpound of fornula (lc).
§&}25& I%qlg . t |nv ntlon |s further
2 1] 1 - —C11. OTQ- ) qls ] N

of Forrmula (1) (Exanples) and inte i at es

(References) according to the ifyéntyon. nucl ear

ere recorded on

Uni t yPl us-500 or
neti c resonance

I nova- 500machi nes. S
spectra (NVR) the ¢ 'cal sH?ft) (d) are expressed in
ppmrelative to tetranethylsilane. Abbreviations have

A mixbhi€of ﬁﬁén%iﬁar%b%xﬁh&%g@guph&yfp&ltaﬂg C%Eld thyl %@éljg:} §10g, 9.31

riplet; m=mltiple quart
ool o A gl V@éém‘edc%ﬁ’gmét’m?ﬁga% B s Se stuphgs diuted wih

dichloky & €196 hd
ichlo D&lﬂlﬁﬁl é 1t%ﬂ?}lacr%ﬁ%fﬂl g O%@g?})?gl;%}y%oﬁw h@SO‘Qﬂ% YL a@fous Jayer

was e)%‘r&[:tgﬁwnh g*cpﬂ@rqﬁqeg}aa? @0agL). The organic layers were dried over magnesium sulfate
and thb‘]ﬁcﬂia@d’iﬁét@ﬂ"ﬁ( Vachm TG lre@lﬁﬁ’@\tvils' B8RSR d Sida %@15 BlutintPwith

}ﬁOA> %t alﬁﬁkg#hggiﬁﬁﬁi ent 100Wseﬂye§ or

pentanmlaumnaﬂmest&qt 9978 SRS ng Merck silica plates..
Abbr evi ati ons CBZ- Benzyl oxy carbonyl DAST-

TH NNIRi(€PR) aﬁhsr(m) SQHDE 513 (i § £ 17160, 46), BXIMAs, DHE Rl6S (mnBDH aNe s, 3H),
formam de DVSO - D net hyl sul foxide DIT

3.2, ngétsﬁzogﬂ}, élél-[(gq, 20 LC/MS: 97% 400 (M+Na).
N- ( 3- D net hyl am nopropyl ) - N(zi - et hyl car bodi i m deh. ydro

REFEISEILIBE i4d €

S)-2-Amino-4.4-difluoro-3-phenyl-

exanpl es that illustrate the prepaw]!
()

magneti c resonance spectra NNR
Varian Mercury-300 or Unityq

entanoic acid methyl ester hydrochloride:

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%).

1y NMR (DMSO-Dg): 6 8.6 (b, 3H), 7.3 (m, 5H), 4.26 (t, ] = 6 Hz, 1H), 3.73 (s, 3H), 3.3 tJ=175
Hz, 2H), 2.55 (m, 2H); LC/MS: 100% 244 (M+1).

REFERENCE 5
S)-4.4-Difluoro-2-

morpholine-4-carbonvD)-amino
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EDTA - Et hyl enedi am netetraacetic acid Et OAc - Ethyl
acetate HOBT - 1-Hydroxybenzotriazole hydrate MeOH -
wo/kdokamak2 VES - 2- Mor phol i noet | i anesul f oni ¢ acPdI/ByBOR035282
-08-
(Benzot riazol-I-yloxy)tri pyrr80I i di nophosphoni unhexafl u
orophosphate THF - Tetrahydrof uran REFERENCE 1
( SV2- Benzyl oxycar bo am no- 4- OX0- =% enyl - pent anoi c
acid nethyl ester:g26-\ a suspgensi op of copper (1)
brom de (4.26 mmol M of —dry THF under was
added a solution of lithi Hm ran de (8.52 mol, 740
ng) in 5 nL of dry THF. The ure was stirred at
roomtenperature for 20 i n® an\d then cooled to - 78
Toa nC&xtu& &ka h@ﬁoafztl élﬁlgl?fws ﬂﬂ&@ﬂ?&téﬂa&'@ d%étgﬁ es(u% %I&‘f)chloﬁde (2.50g,
nmo| ,

H % a solufion of
8.94 nerggl) @d dusopropyl amine (22.3 mmol, 2.89 g) in dry d1chlor0methane (40 mL) under N, was

dded RSPV OXYHBEIRRRYHEAT Aordic¢ Y. PHRHALRANY
adde ﬁé‘%’d}zﬁq i eslt%er [Ref@dﬂ n(t)heQConm bof ggpgj II‘hPﬁ)?cHirQQ!asCstLﬁQdchoom

temperatirg ¥°zééé]>urt gn@@leﬁlr%atf)d i wateRGS Gy r?heWOWalgyem@é ektracted with

dichlofd¥E:tKHnY LI BL WA Se Sighiié ﬁ?er@%vere d?lgd gvef %g&giufﬂ shifROghatdian
uenched with saturated NHACI (50 nli). The m xture was

conceRiEAGa4R A WP BRAGRH TP ver H1 s sica el dutimpovit BrOArHptane (1:1, then 2:1)

afforded @l@dlﬂ@d&&&ﬂ(n\ﬁﬁﬁlﬁﬂﬂé 188 HOWBLa ﬁn_ﬂ@{fpc_ﬂ' ﬂﬂ[ﬁhﬂaﬂo@é a%uiafﬂ&hﬁgl ester
t hen concentrate I N vacuum The residue was puri

@. 82%8%5%335 HNYR (@Clged 7.3¢hnufiDnd 16dd h=Ft50k: 1H: pt7ariéd, § £:13)6 Hz,

to af ) -
18D, S3E 51 DGR ATB Gy, 470 75. 5 506 T REN A AR TTAMS: 1009357
(M+1Rcid methyl ester (1.07 g, 84%. HNW (CDA ): d

7.4-7.17 (m 10H), 5.73 (d, = 8.2 Hz, IH), 5.11 (s,

2H), 4.57 (m IH), 3.7 (2xs, 5H), 3.24 (dd, J = 18.5,
REFERENCHZ |H), 3.0 (dd, J = 18.2, 4.1 Hz, IH; LCVS:

4 1005/0 ;’,78 ( MtNa), . REFERENCE 2

met hyl ester By proce d| ng ar rranner to
Ref erence Exanpl e h / opyl magnesi um
c

chlori de instead oL,e agnNesi W chl ori de there
was prepared SV2-benzyl ox&crboﬁyl am no- 4-
0xo0- hept anoi ¢ acid nethyl egte?H

To a solution of (S)-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 diluted 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%).

1H NMR (CDCl3): 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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HNWR (CDAD ): d 7.35 (m 5H), 5.78 (d, = 8.5 Hz, IH),
5.13 (s, 2H), 4.58 (m IH), 3.75 (s, 3H), 3.2 (dd, J =

( =
wad03/040442 Hz, IH), 2.96 (dd J = 18.3, 4.1 HzpC1/H§2004/035282
2.4 (m 2H), 1.6 (m 2H), .%t\]—74l—|z 3H) ;
LG MS: 330 (M+Na).-27- REFE
rS) - 2- Benzyl oxycar bonyl ai ni no-4, 4-di fl uoro-5- rlie
EFBEE@ anoic acid nethyl ester: A mixture of

sti rred at roomterrperature vel? 3 days. The mxture
was diluted with dichloromethang ( n.) and
careful ly added to 0.5N NaOH <ol utfi on (150 nlL). The
agueous |ayer was extracted with_akghl oronethane (50
nmL). The organic | ayers were dri ed qver magnesi um

sul fate and then co Poum  The resi due
was purified over g!:/((:: gelH elqting with
Et OAc: Heptane(14t 1:3) to afford

To RsTE0 2 G LT SRS |18 26 . St PR (i ) under

N, wad added dgép wiwh-l)qlutﬁmésn{)ﬁtyl l&hﬁm?(Z B Mizn hekdde, 345884#Am¢1S13.95 mL). The

mixtu%:g]a}s s%‘rrgc? ?éﬁ%w 3q_r@nl\1;%e y&%ﬁ&%ﬁw&%ﬁtyrﬁégEWI fster (34.88

mmol( $52 E}MHRX*M- i) dd ddded. OFte-rpikeReybas penddan oF 8°C @i 30 min then a

souip 3 4} R e P B yiec o o Pl Feccst BrrfRe S

Comrh 2993, 23(a8), 05 ITEX5h§)| (1@6 hrerol)(iF 3@ BBgf dROCIESwasmtdd drop %i2Q After

st gty A GG B BUA "EOOR PHE 1D B 1’@%%%%% o

roomtkﬁﬂ;ﬁfatlﬂe hThe pihweisedjusipd tot fEOB with 1NQCAOPHNT tHel THRYyasvasoved in
d. Af t 24 h d. )
vacusf i ordinte ToEpas ettty aRaiAb el TS Bt Hrees vagg aried over

magneshiit arifateing then Roncattatein Tdveuhe The fesitig wais Gltifisdelver®O ¢ silica gel,

elutm% ﬁl&h%teg%? g,—ld [%,%%O(h‘ \ét denlér% gﬁgg(ii% gé )—ﬁ-?&%%nﬁ%t e og;‘fpg%nﬁ %tthaﬁgn 8!1sopropyl-3-

oxo-hstanedivic \weid 1aetedutf/1®ste86}nmhm ated (X416, 34.3%er ed The
white solid was dried under suction to affo

TH NV (CTREaN G- 4 @, GHIST5r(®-15= b HerifDpaid (éf%ﬂ)cﬁf éémdlfﬁe’t “Hys: 31D,

3.39- 363%8'% %dﬁg%ﬂ'lﬁg' ]34%((%%49§i|)%8 ﬁgbﬁcﬁ Hz ?}&"@g@'\ﬁs ?_‘?H)z 3H);

LC/MB: T®% 822 Q1). 3.3 (t, J = 17.5 Hz, 2H), 2.55 (m 2H);
LC/ M. 100% 244 (M ).

REFERENCE 8

S)-2-Benzyloxycarbonylamino-4-oxo-hexanedioic acid 6-tert-butyl ester 1-methyl 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 hr 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
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REFERENCE 5
rS)-4,4-Difluoro-2-rrnorpholine-4-carbonyl)-amr
wo@rdsH4qhenyl - pent anoi ¢ aci d net hyl ester: - 28- PADUS2004/035282
m xture of (S)-2-am no-4, 4-dif | uor o-5- phenyl - pent anoi c
acid nethyl ester hydrochloride (2.50y, 8.94 mmol) and
di i sopropyl amne (22.3 mmol, 2.89 g) in dry
partitiGhddeBfeaieth&rab@mf #6hdrol ) N wmie@o m]a)s Tad degnicltaggr wis S@shed with

i ne car chl or.i de
A T W TN E R MO -
The r3fdde tvaepuricl vt a5 \gllof hhc\&@bl? élu(eﬁ OvitiE}OAd: Heptamlakm)m; affande8)-2-
vvasetr ct.ed W|t The

ATIING 4 : 0jC ACK Iq v, c trél 2:\?1%’ 87 %).
1 cenurat u hgat HHY]3.75 (s, 3H), 3.37
HN@%@D@@% @*?"21 e(ﬁufi?)ngﬁ%/m g @F‘Hzpwﬁ%fgtlgﬁez m@(&‘xﬁt b;n T30 ) ),
s, 2H§1f3‘3?r(d@d =f1$)7 434?;1&1@' )IQB gi_dZJila(lg5 4h1 Hz|1H) 117 (s, 9H); ;
ne-4-car bonyl ) - am nol - 5- phenyl - pent anoi ¢ aci
LC’Mée?f%%? @&‘éﬁl X(2.82g, 88.5%. HNWR (CDC ): d 7.3 (m
5.16 (d, J = 7.5 Hz, IH), 4.75 (dd, J = 13, 6 Hz,

I 3.73 (s, 3H, 3.7 (m 4H), 3.4 (m 4H, 3.2 (t, J
AEEMFEB E2 1y, 2H), 2.4 (m 2H). LCVS: 100% 357 (M 1).
(8)-2-BEIARENGF B yTh D) mods-dhethi1f4-ex0ri@pidndi¢ mid plibllicser: 4- car bony!|

) - am nol- 5- phenyl - pentanoi ¢ acid: To sol uti on of

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

henyl - pent anoi c amw‘m ster 2.81 g, 7.88 mmul)

in (2:1 vol, 40 nL)“was a no hydrate (662

nmg, 15.76 mmol ). The n1xture stirred at room

tenperature for 2.5h, and then ted with water (30

nm.). Met hanol was reaned in vdtuum The pH was

A solidh 485 %nﬁ}@oﬂ?ﬁrﬂonﬂaﬂhowskﬁ y@-@d)xbjﬂ@(aﬁéﬂi’(ﬁ@k{ﬁd i -2 Ehutp@ster 6-

extracted 'w di chl or onet'hane (2x30 (% The organic
methy]l gsfesi(d-0her 25 limmel) amwlmﬁlé@lwﬁ%@?maf atg (3-8 mg, 0.19 mmol) in
toluenggﬂ?ﬁ]ﬂs fad ]fegteli b %MIII‘Q f@if (f 9E1d The mixture was cooled to room

-Di fl uoro-2-rfnorpholine-4-carhonyl)-anm no

tempepq:mqqund SORFEBLFAGHIAD HRcHemy( eg@g@.le xgeg%ln figd S(g@@ gj:l‘, elatmg with
EtOAS: H%%L(lﬁ’e (1 14'7&0 afForég( S6mn% e%xv@ag@oiﬂv{%mﬂow meﬂw@ é)m-hép{d)ﬁsnc acid methyl
ester (ZZ'erdgn?O%)l—D H NMMDCQ@%T 34$m(ma ;3’7&91 I REFIEREILEE 5713((s ZH) 4.6 (m,

SV5- Benzyl oxYcar bonyl ai ni no-2-i sopro f2y|-3 0XO0-
1H), 35t 6 35 82144 EFtl3 Bt 4 Hzd Bt 95@<dﬁsét=nm 40 11D, 50 G D 2.1 (m,

1H), (99)9 deP' %QHZ éh:C soMdt en 393 adithsopropyl anine (3. 53g,
mol ) in dry THF (20 nlL) under

REFERENCE 10

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

djLN/[i;z\\
SRR

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-benzyloxycarbonylamino-4-oxo-pentanoic acid methvl ester

1H NMR (CDCl3): 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,J=184,4.3 Hz, 1H), 3.0 (dd, J = 18.4, 4.3 Hz, 1H), 2.18 (s, 3H); LC/MS: >85% 280
(MHY.
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was added drop wise a solution of n-butyl lithium (2.5
M nhexane, 34.88 mmol, 13.95 nL). The m xture was
wariosined4nt - 78 C for 30 min then a sol uti on PET/US2004/035282
3-Methyl -butyric acid tert-bytyl ester (34.88 mol,
5.52 g) in THF (40 nL) was added. The m xture was
stirred at - 78 for 30 mn then a solution of
(S) - 2- Benzyl oxycar bonyl am no- 3- chl or ocar bonyl - pr opi oni
AlterS o thyl (Ref: Synth. Comnm 1993, 23(18), 251
‘%’% 16.6 mmol ) in 30 nL of dry THF was added drop
To a aiobed to BCtsespesdiom aficogpef 0} iodideinregirer 20rmidtunder N8 was slth/ added methyl

s 55 Ry R A Sl 1 dntlas rariiet i S A RO min hen

cooleNtodNA . asbittiva ol H-E5 waml ofe(ﬂ};?@dnzyﬂnxvmbnmmnmﬁaa cﬂﬂcgacmrubnyl-
propu?mé/ acid 1\91%¥1ee)§ttarr elt’ S Vt‘éﬁréommg%?a g)Gg?lth)S%a? ?% WL%)?HWCTHF was
addedodmmwrsb r ’alhaerdlxtum wacsunrad atT?&"Crfe]s?.ainm m&uqamhedfhyexddmg @fethanol (2

mL). 9(%5?11 stFl I Cagg%l%d int%l slélgulrarge% N%H (861:1_%0%& g}'&l%cte w1tﬁ cther (E}Igéﬁ) mL). The

organ{cIhyes Bera dyddowyicargnesmyth sulfaron comeqﬁfamdyﬂl vagaum. The residue was

.-0X0- h ando id ut t hyl ester
R L L A i MR
benzylatycatbonyRminoHe oxo pdtandic 44d (6160g(26%) H) . 3. 74

(s, 3H), 3.39-3.06 (m 3H), o (m IH, 1.45 (2s,
9H), 0.98 (d, J = 6.6 Hz, 3H), 0.88 (d, J = 6.7 H,
REFERINCILLI MS; 100% 422 (M+ ). REFERENCE 8

12%9z hexacﬂ%%‘]' Ge aglfd
1.00 g, 3.55

N-CBZ L- asparti c acjeql- net hyl est er
mrol ) in dry tetra dr ano( 17
carbonyl diim dazol e/6340

m xture was stirred at room erature for 6 hr then
t he magnesium salt of nono-t yl mal onate ( .339
g, 3.9 mmol) (prepared accordimg to Angew Chem Int

Anﬁ&%ﬂfé °E&3~'F%b§%z%§?$a%%§?¥1%@%eﬁr %?1%? eaﬁae%ﬁlf mhw oS RO M

2.85 1060 @ﬁHIDA$'E(B D, mmzas Rlirrel e 35°€So:478. WASmBBrre was diluted with

I NI W -

layer S’ﬁﬁ éxtﬂaﬁéﬁ \(JﬂDdﬂﬂlthﬁlhtﬁﬁh@dBﬂ) 6l). OVieror RN SGtstvarS diict ak@ radpdesinm

ntr n vacuum The residue wa ur.i fied aver
st ey Rl e e R B e £ i
EtOAaf—lfeglﬁﬁb a8y aﬂBﬁi’(Sy—IZ(Beyﬁ&fxb&’ib’dﬁﬁ}mmmwﬂél—Gb(ﬂﬁoﬂ'()&?(ﬁ&ﬁﬁuz%)ﬁnmc acid
Ci -tert t ester 1l-nethyl ester (1.17 g, 87%.
M&%fé 16%74(m 5H), 5.73 (d, J = 8.3 Hz, IH),
1H NORY CT613)28% 4 (4 G 548 bath = 73102 1405 5.13K, 2uPB 431 (q, T =5.9 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 methvl ester
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(s, 2H), 3.32 (dd, J =18.7, 4.3 Hz, IH, 3.13 (dd, J
= 18.5, 4.1 Hz, IH), 1.47 (s, 9H); LO Ms: 93% 402
W@ kosla)014REFERENCE 9 PCT/US2004/035282
(S) - 2- Benzyl oxycar bonyl am nog§- net hyl - 4- oxo- hept anoi ¢
acid nethyl ester: A solution of
5- Benzyl oxycar bonyl am no- 2-i sopr opyl - 3- oxo- hexanedi oi ¢
By p@cdeding i esitniliubiatineras Referdace BRinkpyd 1 1e@bbdberbuf dsifd6 g, 2. 51

) an -1 ol uepesul foni.c aci d nohydrate (35.8 ng,

()2 R BT e Bt LT RRY e b PP

S)-2thaaleloxMedrisdnyia ndnobd, 4-diftaeroipextfatidi€ adibmetbiiekted t 0 room
tenperature, and concentrated in vacuum_ The residue

TH NMR (R TsY: Pdet @y 8D, 38H64d.di T-EHzgdD, 511 Gt3Hhgh O fahd =7.3 Hz, 1H), 3.78

G, 3155%? %&%ﬁ&@&%@@ﬁaﬁ&ég E‘g%t% vA324 M N2hept anoi ¢

acid nethyl ester (727 ng, 90%. HNWR (CDCl ): d 7.4
REFEEEN 3 5.78 (d, J = 9.1 Hz, IH), 5.13 (s, 2H), 4.6
= 3.74 (s, 3H), 3.2 (dd, J = 18.3, 4.4 Hz, | H),

2.1 (m

)

S)-2Bedbyl rbehytenih-£ 4-dfvdrd-eptanbl) aci@ mdthfIaste?H) |
IH, 0.92 (d, J = 6.7 Hz, 6H); LOMS: 77% 322 (WH
REFERENCE 10 rS) - 2- yl oxycar bonyl api no- 4- oxo-
rentanoi ¢ acid nethiii?ster: By pr cgeding in a
simlar manner to R en a above but using
2- benzyl oxycar bonyl am no- 4- oX0- exanedi oi ¢ acid
6-tert-butyl ester -nethyl ester ﬁgre was prepared
(S) - 2- benzyl oxycar bonyl ami no- 4- 8xo- pent anoi ¢ aci d

By pxggbteﬁﬁﬁ}; ilﬁac-‘giﬁflar'ﬂﬂ% t& %en%é Eﬂmglez]ll(amve%}ig usigg” 76 (d, J
= 8.1 Hz, Ig%,.5.14 (s, 2H), 4’57 (m IH, 3.75 (s,

(S)-2Bppzylogygegbonpgming-4-oxpgheptanejc geidymethyligyter therg Wag grepaed

(S)—Z—Jognz 1ox9eapbdilaml bl 4-2iﬂi!l§ro(]:§pta§ﬁi@ éCid'Igﬂ[}@:CSthBS% 280 (NH
EéI Al teir nate Method To a cooled to O C suspension
LC/MSY: 966388 AMHD) 372+ n et her (20 nlL) under was slowy

added nethyl lithium (1.6 Msolution in ether, 21.3

mmol, 13.3 nL). The m xture was stirred at OC for |

m nt hen cooled to -78 C. A solution of 3.55 nmmol of
REFERENGE Benzyl oxycar bonyl am no- 3- chl or ocar bonyl pr opi oni c

aci d methyl este Synt h. Conm (18),
(S)-2-2gnipo-4ad ; Al-h ooaciflethy estes Hyidee WIS Wi se
The m xture was stirred at -7 C for 30 mn then
quenched by addi ng netH
F

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 dioxape (4 mmol, 1 mL) was hydrogenated over
10% Pd/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.).
g NMR (CDCl3): 6 4.8 (b, 3H), 4.35 (b, 1H), 3.84 (s, 3H), 2.6 (1, 2H), 1.9 (m, 3H), 0.99 (d, T = 6.2
Hz, 6H); LC/MS: 90% 210 (M+1).
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m.). The m xture was poured into saturated NHA4C (80
m.) and extracted with ether (2x40 ni). The organic
wo aysnsoiwer e dri ed over nmagnesi um sul fate and PCT/US2004/035282

concentrated in vacuum The é’%SI due was purified over
35 g silica gel, eluted wth &t OAc: Heptane (1:1) to
afford (S)-2- benzyl oxycar bonyl ammo- 4- oxo- pent anoi ¢

REFERENCETES hyl ester (261 ny, 26% . REFERENCE 11

enzyl ox czt;lrbonyl am n? ff 4-difl ugr o- 6- net hyl - hept

ﬂ_'.. ’_ OrQ-PENLANOIC aLid sier AVATOC _..

(S) 2- benzyl oxycar bonyl no- 6- fiet hyl - 4- oxo- hept anoi ¢
acid nethyl ester (915 ?th nmol ) and DAST (3 ni,
XS) was stirred at 35 C for 47H. The mixture was
diluted with di chl oronmet hahe 50 mL) and carefully
added to saturated NaHCO sol ultl on (150 niL). The
ueous | ayer was ex cted..wi th hl orrethane(SO
oy pr SRR Rl e B OB bR 8 B B ae
(S)- Z—Q«zdztf]akse:aﬂmdylmmoém diﬂucedpbmanowumnnetﬁm esteralsdrelwes weared (S)-2-

amind> #![1 Id ugro—gosgvgl;r 01§§1%1g e 5131 &fr Eyedmchﬁ)ngt ing wth EtQAc: He

g NIR) €DOBpNE ¥ 8@ BEIR Iy 886 6, UL ety h%@ ;
tan(0| c acid (r%et ﬁ3| egﬁfyn(156®ng,ﬂ16% (rnggﬁr) jgx]] 1z, 3t

LC/MB; 1000 688M+1.5. 48 (d, J = 7.9 Hz, | H), 515(s 2H)
4.61 (q, J = 5.9 Hz, IH, 3.78 (s, 3H), 2.4 (m 2H),
1.95 (m IH), 1.8 (m 2H), 0.98 (d, J = 6.6 Hz, 6H);

REFERENUE 1698% 366 (M-Na). REFERENCE 12

S -2—%%5 _—Pg- of e éé!i O Pesterﬁ OCE]_{ [o- rent anoi ¢
f_)—m—%ro—ﬁv{a%!r—eyper—gg*—%y—gmtve%ﬁng—m‘ simlar

manner to Reference le a ut using

(S) - 2-benzyl oxycar bonyl?anyho- -o 0- pent anoi ¢ aci d

net hyl ester there was prgparred

SV2- benzyl oxycar bonyl anPno- ?, 4-di fl uor o- pent anoi ¢ aci d
met hyl ester HNWR (CDCl ):'d 7.4 (m 5H), 546(d, J

By procegdn}g( 1'[_1'2@1’ sgﬁgj)r maﬁﬁ% ?o ﬁe?eriléi;ﬂ)ﬂxilﬁ%lg 1’% gﬂrva I}ut uinég 3 HZ |3 II:I)I)

(S)-2- b@WychﬂmnqmﬂuorﬂEmN@Ed 1®thyl ester there was prepared 8)-2-

aminol Y AirRGRZAELAAYE AL Rﬁéﬁgﬁé&epﬂ%ﬁocﬂroﬂhef | uor o- hept anoi c
’ acid met hyl p—t_—es er simlar manner to
LC/M&efQQF/te%éNEkbnpl e above but using

(S)-2-benzyl oxycar bonyl am no- 4- oxo- hept anoi ¢ aci d

nmet hyl ester there was prepared
REFERENCE 17

-4.4-Difluoro-6-methyl-2-

-heptanoic acid methyl ester:

morpholine-4-carbonyl)-amino

/N
O\\/N‘/<N
H

F

O
o \

To a mixture of (S)-2-amino-4,4—diﬂuorp-6—methy1—heptanoic acid methyl ester hydrochloride (238
mg, 0.97 mmol) and diisopropyl amine (2.42 mmol, 313 mg) in dry dichloromethane (5 mL) undér 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 HC]
(30 mL)), and saturated NaHCO3 (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 (8)-4.4-Difluoro-6-methyl-2-
(206 mg, 66%).

morpholine-4-carbonyl -heptanoic acid methyl ester
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(S)-2-benzyl oxycar bonyl am no- 4. 4-di f| uor o- hept anoi c
acid nethyl ester. LO M 96% 330 (MH ), 352 (M+Na).
WOREHERENCE 14 ( PCT/US2004/035282
S) - 2- Ami no- 4, 4-di f | uoro- 6-negjayl - heptanoi ¢ acid met hyl
ester hydrochloride: cr o A Solution of
(S)-2-benzyl oxycar bonyl am no- 4, 4-di f | uor o- 6- et hyl - hep
g 15C13¢% 56 @t hy'h 4 , |
BRSO T8 V1 L8] 40 M BT 237 . 4
(m, AW At 2By clngest (ﬁd 18y, ar8 GOWIPNOE ¢, 150%.48}, 6alb L@ﬁVISSJO% 345 (M+Na).
After 7 hr, another portion of 10% Pd/ C (200 ngy) was
added and the hydrogenation resuned. After 5.5 hr, the
REFERENCE 08 di d not progress. Catal yst was filtered and
. uum a d subJ ect ed
m-,-l SCI‘ he
n over a pad of
ntrat ed in vacuumto
- 6- rret hyl - hept anoi ¢

cat al yst was rem)ved by f||tratF|
Celite, and the filtrate was co
afford (S)-2-am no-4, 4-di f [fuor
acid nethyl ester hydr «CUN °a yel | ow sticky

solid (240 ng, quant. NVR ( ): d 4.8 (b, 3H),
4.35 (b, IH, 384(s , 2.6 (m 2H), 1.9 (m 3H),

By prgcegg R&%CEATEM%‘;%O R@@e&cézgéﬁ@ eu%?a(g%%ib% lgsrll\]ﬁl_: (%)-%2%1&0-4 4-
dlﬂuqﬂiﬁpﬁmm@sqceirmm}d egerydrockdetideChdy wpy wemedi (Rl d-Mifuoro-2-

mo héﬂule@!ca 20 ml3)-Rek £ RACE ¢_above but using
enzyl oxycarponyl am f 1 uor o- pent anoi c
15 NMR (DN 15,1854, sr_mmzelmmmcqepaﬂm (HBV278 (s, 3H), 3.71 (m, 4H), 3.4
am no-4, 4-di fl uor o- pentanoi ¢ acid net hyl ester
(m, 4H§A@r38c21550(m dd), 147\IVR=(1813Cz, $ID; 4. BC(MS: 196% 3021 (M¥ Nem
IH) 3.86 (s, 3H), 2.4-2.8 (m 2H), 1.73 (t, J = 18.9
3H); LC Ms: 100% 168 ( M+l ). REFERENCE 16

ﬂ\@@ﬁm} 4. 4-di fl uoro-heptanoic acid nmethyl ester
(S )—4,Qﬂﬂ9&b—l2—9! &ﬁbolme—4—carbonyl)-annnol—heptanow acid methyl ester

=

By proceeding in a similar manner to Reference Example 17 above but using (S)-2-amino-4.4-
difluoro-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 (MH™.

REFERENCE 20
S)-4.4-Difluoro-6-methyl-2-

-heptanoic acid:

morpholine-4-carbonyl)-amino

O/\\ °
\\/N‘<N
H
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 HC1 and it was extracted with dichloromethane (2x20 mL). The organic layers were
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By proceeding in a simlar manner to Reference Exanple
14 above but using
W@ B)osR4ienzyl oxycar bonyl am no- 4, 4- di f | uor o- he pP@EIUBIV04/035282

acid methyl ester there was @éepared (S)-2-
am no-4. 4-di fl uor o- hept anoi c”aci d net hyl ester
hydrochl oride LG/ Ms: 100% 196 (IMH ). REFERENCE 17 (

dried 5)Jcr4na@n@ii1frﬁ.&1ﬂm@-aﬁd e&ickttated ik (ai'(fﬁ)!hﬁ hotfRet @3-2 Ardiefydro-6-methyl-2-
a}mrlolrh aC|d met h ester: r To a mxture

3E18.- GWWVDhept anoi ¢ aci d
1 .t | qry.d )
O 5 1) S 8 . .25
(m, 2H),0lU @1, 0RRtiRa@me 205 10N, 1066 HzV6ES); addeicﬁMQ@O% S0 (M-1).
nor phol i ne carbonyl chloride (1.45 nmol, 218 ng). The
m xture was stirred at roomterrperaturefor 23 h, then
REFERENGER] W t h di chl oromet hane (25 nL) and washed with
and sat ur at ed I\IaHCO (30 nmL). The
: EHABNIRFPeRAEYNe 8% Y m sul fate and
concentr at ed in vacuum Purifi ion over 12 g silica
gel, eluting with Et OAc Heptan 1:1, then 2:1)
af f or ded F
(S)-4.4-Difl uoro-6-net | i ne-4-carbonyl)-a
m nol- he rtanoi c acid [net yI (206 ng, 669%. - 34-
HNW (CDA ): d 5.2 7.4OHz,IH) 472(dd J
=13, 6 Hz, IH, 3.78 H) 7 (m 449%
By prgrq_qj:dmgmzp S(umlar ner {0 B e](eﬁee F}Xp.,)nplef,o 8bc(vmbut2+q9ng (5@ D(faloro -2-
[(mor%h&m@-cldcafﬂ%nylﬁﬁnnbgéﬂﬁnm% Qe %ééyﬂ MENARYre VBEF %) 4.4-Difluoro-2-
4-Di f1 uor o- 2-r (nor phol i né- 4- carbonyl') - am nol- pen
morphglige-4-caoay hyaming|-peglapgie aci@y pr oceedi ng i n a simlar

Rl B9 LARCE eIl u SO Byt U1 0o 34 m.
2.38- :twsi(rnsz@nb ardode Juu@rgemﬂ@ﬁ; Pr epemes 1609 267 duPrf | uor o- 2-

f norr hol i ne- 4- car bonyl §- ani nol- pent anoi ¢ acid net hyl
ester HNW (CDA ): d 5.18 (d, J = 7.5 Hz, IH), 4.71

REFEfR‘BNGEﬂ7HZ IH), 378(3 3H), 3.71 (m 4H), 3.4 (m

.. 2.37-2.55 (m 2H), 1.67 (t, J = 18.7 Hz, 3H);
{inoro{nlmoerphalinend:caxpony]) -panmpr iy it @
S\ o0 F
Q
\\/N%
N F
H
OH
O

By proceeding in a similar manner to Reference Example 20 above but using (S)-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
lg NMR (CDCl3): 8 5.3 (b, 1H), 5.25 (4, 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, ] = 7.3 Hz, 3H); LC/MS: 83% 295 (M+1).

REFERENCE 23
5-Thiophen-2-vl-oxazole

S 0
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

fSV4. 4-Di f | uor o- 2-frnor phol i ne- 4- car bonyl ) - am nol - hept
anoic acid nethyl ester By proceeding in a simlar
worowseno1td Ref er ence Exanpl e above but using PCT/US2004/035282
(SV2-am no-4. 4- difl uoro- hepéé\nm c acid nethyl ester
hydrochl oride there was prepared (S)-4,4-difluoro-2-
r Cmor phol i ne-4- car bonyl ) -am nol- hertanoic acid nethyl
(2.12851 886 infﬂol\}’BThél.ﬁﬁ&ﬁra 09s hdtdd ko reRiE-RRENE hed @ooled and concentrated in

el Real; DB "R P4 B DAL Ry et By oo .

The c(ré’a&d dﬁi Thyer @aﬁ%aﬂiﬁdﬁﬁv)(? ivateMI OBImLhj2ed @vel nmlgjiesmlfhhsiﬂféte WalShen
added. Li OHmo ate (80 .9 . I ] Xf ure
come R i VAT o bR D B e g i S il i tate:
hepta‘ﬂé (1) wakftdrd 6 XmopHeh-2anadx £l (0.852g 3me.h et her (20 nl).
1 }H@FHof the(\m]g{ueousla er was adjusted to pH 1 with
H NNR(§DGlaY 679 ek fracBd st Hi)df/'éiﬁqkbﬂ gred- ﬁéﬁelft);z&Q/MS 100%
152 (g}a]) The organic | ayers were-35- dried over magnesi um

‘ate and concentrated in vacuumto afford

fSy4. 4-dDi fluoro-fi-nmeth.yl-

REF ME@I i ne-4-carbonyl ) -am nol-heptanoi c acid (168
. HNWR (CDO ): d 6.4 Qa, IH), 5.3 (d,J =6.2

{(S)- HiH ydrddy: (54hi6pHem2- 1k azoB2 A {iath v Hrop3) -darbdthic 4dif) tertdubyl ester

(m 2H, 2.0 (m IH, 1.8 (m,2H), 1.0 (d, J = 6.6 Hz,

6H); LCVS: 90% 309 (Ml ).HREHERENCE

f Sy4. 4-Di f | uor o- 2- [N Ocar | ) - anmo1- pent a

noi ¢ acid: R By prodeeding i m \arl manner to
Ref erence Exanpl e 20 above/but usi ng

Toa {o??uoﬁ ﬁs 'Eﬂlédh%gﬁ ;Eazole (4.8 mmol) in o THF (4 l) was qddcd
trieth@berene (119dylen TEE, i)ﬁﬂerpa!ple 4.6 S)L)A,’Hzﬂt‘— @xtdrmwas_o;t@ed at room temperature for
45 mir&% cpc;ﬂ?eld é@ sgc %@c{ P?‘% T%lﬁglgh ?%Inﬁn%@&u%{‘é%é{g&g# ?_Dsﬁmi,lygas added

drop Wisp. Tld)mixBureg waq stirred if)—78%: fr ¢nmindhén a Rlug8n &f (&Fofmyl-pRidy])-carbamic

acid téé—fg ‘R detor (1229 %%\)1910?%%)34;%8} M@EL)]VQ&Q 7 o% 'ﬂ)e'mixture was

stirregratr7R ] foné hAthaawiyong toRiGiandduendpt by eddingzidirol bf 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
{(S)-1-fhydroxy-(5-thiophen-2-yl-oxazol-2-y1)-methyl]-propyl }-carbamic acid tert-butyl ester (363

mg, 38%) as yellow oil.
1 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 (2s, 9H), 1.0 and 0.9 (2, J = 7.4 Hz, 3H);  LC/MS: 100 339
(M+1).

REFERENCE 25
S)-2-Amino-1-(5-thiophen-2~yl-oxazol-2-y1)-butan-1-ol hydrochloride
CiH
OH
i

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 HCl in dioxane (3.0
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By proceeding in a simlar manner to Reference Exanple
20 above but using fS)-4.4-difluoro-2- r(
woreroslogiiehe- 4- car bonyl ) - am nol - hept anoi ¢ aci d PEL/0§1004/035282
ester there was prepared rSV4-4-difl uoro-2-
r r mor phol i ne- 4-car bonyl ) - am nol- heptanoic acid H NWVR
(ebd ): d 5.3 (b, IH), 5.25 (d, J =5.4 Hz, IH), 4.6
mL, XiS). Thd)qﬁx@re?x&is(smcdmﬂ)roorﬁteﬂlpémuréﬂ 16 12 tHen cdncentfaad i# tcuum to afford

0-1-(5% ﬁ’g hen-2- -01- v N pINEE: d c_:hzloere?as g%a’n sgl'i_g (;quant.).

g 8 v, 0 B VH - =)= =
1g NVIR 0pbERY:Z- N5 (daxpZzhe1 s HIOI®, $akddt § 99,601 1 1z 1H). 7.3

p-tolueﬁesulfonylnethyl isg?yankdé (3.0 g,215.é% ﬁ%%?%7l(&LJ
=5, A6 dzTHDoHR Eme31D; 3.6ampziab.deh iy 1(75.(d221), 1.0%:, BS 705W), 1);

[Ma] 45 mL) under was added potassium
LC”%%H@E%E?E@@éi)(z_lz g, 15.36 mmol ). The m xture was

heated to reflux for 5 hr, then cool ed and

REFEQE&@EEEated in vacuum (cold water bath). The residue

itioned between ether (100 nlL) and water (100
1-Ethy12-hyfilveySrgaoipmpyia¢ebamia acidesiiady] witedh wat er (100 i),
dri ed over magnesi um sul fate and then concentrated in
vacuum The residue was purifie Hovgr 35 g silica gel,
eluted with ethyl ac @ eNs:5) to afford
5-thiophen-2-y|-oxazgiil( 852 g, 37@6. H NWVR (CDA ):
d 7.9 (s, IH, 7.3 (m 2H° #2 (s, IH, 7.1 (dd, J =
5, 3.8 Hz, IH); LCVS:. 100% 152 ( M é REFERENCE 24
To a gqtugion of (Ir{orpgsRyonyh-qerhepin el ot YRiylsetss 01Q @ Sy ymad inydry THF (10
mL) &R lwas @lcl attceneBahdl3t8 ol 6008 Yol $18Wed By & |
fgg-thio hen-2-§l-oxaz%legt0.85 % ﬁ5.62 nﬁ%ﬁ§§?%?%#§ﬂ70&267
MO f(%“ﬂ%f? Wk Ao TRReFATIR B A/ b, qnd thyn Rericpntmed in vacuum. The
residi. a2 dimaeed with efér Bb nl) Thewithdd WSS trsbd N%l?ii é@é m%? Of¥le cther layer
an

Lengerature,for 45 mn, then cooled to - | .
was qgieq, pyey pagnesiym siifete avd qampertrased ievacung SThenesidue Yagpurified over 35 g

silica\WalS cladd aﬂh@mgga;]c‘adg&g?ﬁpaé?is ( 1hn3’)>(§(]§ WG WR estel &1 A0y g, §8%54s a Light

for 45 mn t
ythPﬂﬁﬁiﬂyl-propyl)-carbanic acid tert-butyl ester (2.81

"HNTRCDAy B2 s (B 6D S sl b) 1 AR 6 BREAD, Sih Bt pp 2 ana 10
(2xt, G=andifsenched byreaed:ndsodlsTet o0t Yad ¥REbCHPAC in

et hanol. The m xture was stirred at roomtenperature
for hr and then concentrated in vacuum The

REFERENCE 27
1

-Ethyl-3-nitro-2-trimethylsilanyloxy-propyl)-carbamic acid tert-butvyl ester

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- ropyl)-

carbamic acid tert-butyl ester (1.505 g, 86%) as a colorless oil.
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residue was purified over 90 g of silica gel, eluted
wWth ethyl acetate: heptane ( :2 then :1) to afford
WO p@5A0K0142 ydr oxy- ( PCT/US2004/035282

5-t hi ophen-2-yl - oxazol - 2-yl )sgref hyl 1- propyl ) - car bam c
acid tert-butyl ester (363 ng, 38% as yellowoil. H
NVR (CDO ): d (mxture of isoners) 7.35 (m 2H), 7.1

Ig NVIR (CB13):4 Q44185 (RHH); 4.59 h o)) 1Fﬁ 1. 7%}?_1661@?1 0. éé‘bm J 7 4 Hz, 3H),
1.8-1.53 2H) , 1.4 and 1.3 0 and 0.

0.13 a9 = 7 4IJ€|2MSS:£-|)spmtr€NBal 1])0% Z%QM(M)(I:M) REFERENCE
25 £S)-2-Am no-1I - (
5-t hi ophen- 2-yl - oxazol - 2-yl Vbut an-1 - ol hydrochl ori de

REFHERBNAO®2 & soILnl on of

OT 0PV i ' )
nol ) in dry d|chloronethan (3 nL) was added 4N HO
in dioxane (3.0-37- n, XS)sSiThe mxture was stirred

at room tenperature for 164h then concentrated in

vacuum to afford :ﬁ:
( SV2- Am no- | - (5-t hi opheng2- -ylVb itan-1I-ol
hydrochl oride as a tan solid (quant.). H NWVR (CDO ) :

Toa sd;lu?loﬁ of (d@thyl 3:1]1502rtrnlletﬁylb'ilanylbkﬁ-proﬁylﬁca(rﬂﬂmc dmégteﬁTbuﬂyl 3ster (918 mg,

2.86 I{)]i,\?{)l) é:‘__‘g Phegy]gne( %fsoczsﬁilate é 3% g( %g n?qq)l) anf 37rgeﬂe¥]n1 @H)ne (5_|_860ng 8.5

mamolf in, dry totuere 8 ShigL.) wbtihr; N «isMBded 18009123e (1Mtdrdps). Rtk ERENeEvas heated
26 | - Ethyl -2-hvdroxy-3-nitro-propyl)-carbamc acid

to 50°Cdn g sqglpd\viad £ar @8 hTendzhsnsoied ’@gvn-oqm temperature Water (1 mL) was added and the

r_mxtugd W%fs%ﬁffyd foP 51? Qﬂi&og?l@'lp aﬁh ?1‘[%9 e%{h&atp %119/ on e%{rgtléd &]V(%Quélm and

g, and et hano
the reﬁiiuerwmpﬁﬁweoveeﬁaa mgca @h elowd with [ehyt eklatewbaptany (1 5) to afford {1-[(5-

Isovrdprvi E&ﬁ%l%l? ﬁnﬁ&hvzglagvlo%ﬁmgch '15’1]02&11} Ig}garmq ):g:lg LSt BURA ester (764 mg,

stirred ar_room tenperature n,and
72%) eppedeitesstibd i n vacuum The reS| due was dil ut ed with

T € s P S, S350 B 30 B el e 1o

3H), @ﬂdan‘&@riceﬁkt L bAlied 1 EnKRS Wil T 678 ﬁ”ﬁ“aceta rified

over ca gel, el ut ed
heptane ( :3) to afford t he deS|red aIcohoI (1. 09 g,

;{EFgﬁ@KtEgg a Iight yellow oily solid. HNW (CDCl ): d
(m 4H), 3.15-3.8 (m 2H), 1.69-1.6 (m 2H),

Zﬂgﬂ_pmmg&wﬂmw—i-omvmcmoﬂde
CH
OH
HN N
\
N—O

"T'o a solution of {1-[(5-Isopropyl-isoxazol-3-yl)-trimethylsilanyloxy-methyl]-propyl }-carbamic acid
tert-butyl ester in dry dichloromethane (5 mL) under N, was added a 4M solition 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. |

1H NMR (CDCl3): § 6.25 (2xs, 1H), 5.0 (d, J = 3.9 Hz, 1H), 4.8 (d, J = 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, J = 6.7 Hz, 3H); LC/MS: 100% 199 (M+1).

REFERENCE 30

5-Methyl-3-oxazol-3-yl-isoxazole
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(2xt, J =7. Hz, 3H) LM : 2 isoners, total 100% 149
(M BOC+1). REFERENCE 27

W@ keokoiak2 3- ni tro-2-trimet hyl sil anyl oxy- propyl peTasivani35282
c acid tert-bu tvl ester X)_él’_ a mxture of
(I -ethyl -2-hydroxy-3-nitro-propyl)-carbamc acid .
tert-butyl ester (1.83 g, 7.37 nmol) and triethylam ne

(1.49 g, 14.75 mmol) in dry dj<®l oronet hane (25 L)
under N was added trine hloride (1.20, .05
mmol ). The mixture was \i/red at room tenperature for

24 h, then diluted with 40 nL of dichl oronet hane and
Diisobvghleshinvint Hydviad @roM 40DOM) 25. iﬂezm Gl Cwasai®Id depSwish dvefh0

i Q161 TRSRSSI A5 115200 concental o 1 decur TIe, o

meth;@dnb)thloﬁﬁee twahetirriag at I8, (mcI tHs reh@mﬁfnfnﬂ:ﬁfi was stirred at -78°C for 5.5 hours.

SR T AT e T
allow& tb .wad8to tdoNVEnfecddle, Potdssifim4odiurd tH@atl fﬁra]ﬁiwate FodHI s(afﬁ]rated

aqueogs}_%o%ongwﬁs adegr}\l%e%yis g\gei%gf gré{egttéq aqf%J%W?rz ?(tra|c_t|?3d with methylene

clﬂon(léVF[Béfrgil)lc eXfbctsREENCEicdver sodium sulfate and concentrated under reduced pressure

ook R b R ATl L ™
sol ut| on of

P--Tc’f*eneg%l?%w{ B PRy 85 ol o7 D soR b BT ronsi (1 A o, 557

mmollwére Rbidadyd & Beutibini ﬁcawanm@xéme%c@bal&h'ﬁdmlg)n 897 mmol) in 35 ml

ot dry g o g s R AT B PR 15 B o ey om g coled

room Winpbituee M oleat-@el inder 15@6 pRssireS Thd Reidvd ds phitiont8 ildiethyl ether

hen r oo e er at ur L S.. ..
(100 3 S R S0 e B e BB it i bl A wih oty
ether. [The bdgeiic Eittabe meck washed Wit Brirdtagd }&%16 aparest Joafnetkuiffte and
mandth r urifie ove
conce A R ar kSRt FvB B Y kot Srepmisegbif ol 2555,
LC/MEf $796,238 Wi+FEf Sl sopr opyl -
i soxazol - S-vD-trimet hyl sil anyl oxy-nmethyl | -propyll-carb
amc acid tert-butyl ester (764 rTg, 72% as a
REFERENGH Hss oi | . HNI\/R(CDCI ) 0(23 IH), 4.4-4.9

ester total 67% 271 (MBOC+1)' REFERENCE 29

h H
N o) N—-o
BOC” Y D y
= =
e N

Triethylborane (1M in THF, 12 ml, 12 mmol) was added to a solution of 5-Methyl-3-0xazol-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
mimol) 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 ml), 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



10

15

20

25

2- Arni no- -C5-isopropyl -isoxazol -3-yl Vbutan- |-o0
hydrochloride CCHN OT o a solution of
W@ beof0E1ks0pr opyl -i soxazol - 3-yl ) -trinmet hyl si | aPgT/OK30047835282
thyl]-propyl }-carbam c acid_jgrt-butyl ester in dry
di chl oronet hane (5 nmL) under was added a 4M sol ution
of HO in dioxane (5.0 nm., XS). The m xture was
filtratg why soadengriated onder tadnged padssire Cfohnnn&ib:dmatdgl’@hy on silica elutmg with a

mixtufe A}‘fxgeg%le%%gﬂgh aann%g gﬁ&{‘%&e&ﬁ ANy d eonj%mng]e % pglg ysz.l%) solid (830 mg).

5.10C/ M6, 10% 3R @i+, | H), 4 8 (d, J = 6.8 Hz, IFD
3 4 (m IH, 3.1 Cm IFD 1.5-2.7 (m 2H), 1.3 (d, J =
6.8 Hz, 6H); 1.0 (t, J 6.7 Hz, 3H); LC Ms: 100% 199
REFEIR@QQE%REFERENCE 30 5- I\/Et hyl - 3- oxazol 5-yl-is

= : >
to a solution of HCI

et hyl - 5- met hyl i soxazo), e- 3- arboxylgte (3.0 gm 21.3
mmol) in 35 mM of dry ﬁb & or?de W th
stirring at -78 C, and the (e]p) ure was

stirred at -78 C for 5. hours The reaction was
Hydroged &Iﬂ&ldeQ4M4ﬁ) 1G-@6dng 9 %Gﬁlb‘ Qrds é[&dEchdxbﬁ&%se( BQ sgﬁﬁmn cﬁ‘f {®L1-{Hydroxy-

th asic . m xture was rmtoro
[5-(5- ‘ﬁﬁ‘éf%@ﬁ?lé'ﬂb alfaagls%-ﬂﬂrff@%ﬂ}mwquafbafn@ Etcé]ttP%HW]rG&‘teé(O 75 gm, 2.22

mmol)iAQ0 nillof s@thiyTead @ﬂorﬁi&léﬁ ‘ﬂié%ea%ﬁbﬂ'ﬁﬂx@ﬂ} wieRirdd & 8om HPerature for 2.5
5&? %gr wer e se arated, the agueous was extracted wth
hours.

RSB ik che BPgA? BDeRd st Songepter ppregroom
tempeRVieE, coRdhiditbdinlréatal @adurs @NGehE BIEnIPOEIRT as fy@lﬂ%&%hd (0.75 gm).
I pressure to gi ve 5- Met hyl -i soxazol e- 3-car bal dehvde as

H NM,Ru [((D)36Pi: @ 5 18.(8, gy, 7-8P-(TdFl 7051 1HL A0 (me i H)y B.58 (m, 2H), 2.50 (s,
C 8.97 mm and Pot assi um
3H), 15@ H%%Q%g%P% %é)dﬂ§ .5@%h%%ﬁf& Wlére added to a
solution of 5-Methyl-isoxazol e-3-carbal dehyde (1.0 gm
k ) in 35 mM of dry nethanol and the reaction
REFE was refluxed (90 © for 5 hours. The reaction

(S)-2-WaEnoCR@-Ed1dbptIONIU o iReb RS- Y Bu@hd.ggoncent rat ed under
reduce pressure. The residue was partltloqfd in

di et hyl ethgr H#00 m ) and water (200H The 0 @anlc
| ay t edH and_t he aqu
dleéﬁil her:. T e organic extra tsonere hed Wi t

bri ne andomafer ©dri ed over sodlun1sulfate and
concentrated under reduced pressure to giveg the title

conpouii:ﬁi/yeIIOMAsh solid (1.25gm. on
H
o._-N N
_/>’4<—>(\5/K?>—’4
T

O—N /
~ O—N

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 vacuumto dryness. [LC/MS m/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 (50mlL.) and
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LG Ms: 87% 238 (M+1l) REFERENCE 31
(TSMI - (Hydr oxy-r5-r5-net hyl -i soxazol - 3-yl
w0 2a8@zaah2 2-yl | - met hyl ) - propyl ) - caf barri ¢ aci dPCT/US2004/035282
tert-butyl ester BOQ// Trieghyl borane (IMin THF, 12
m, 12 nmol) was added to a sol ution of
~ 5-Met hyl - 3-oxazol -5-ylisoxazole (1.8 gm 12 mmol) in
stirred, @ nydm ¢efmpgrapurd et ¥ Ahyldsobftion ahSeth diftuboacdtix ticid & #Et8oromethane was

addecfsarl)]% gvr%g \%gtgxr @%%8%9@2 rr%tggn%?' Oel‘é Lﬁgratt%q %HgMacan}_‘g QE’RS% and
dissolye@infOmL]dF diphisrometieege agﬁtedflniqsemqum]sﬂs aﬁ’ﬂilntyhke tidnGhesB &as added and

r ut es. A sal.yti
the m?%?r ?tf__d'é’d a? ?Loﬁ{ teméé%ntec e C % gn}gu{eevxlzats erey F‘ndg‘gfl%?d with
d1ch1c(rglgghmenﬂjvapb,rzge et Yacium tobgive 1.04g (@1% ovetlha oMy mrzars (M+H)]

wa, e_reaction mxt

ot EER Gy U S ord nOC o ERGR PR M ied 5V Siatich g dovane
to give (Bnéreaingyl t(BrCmiqtropyl—a,@14domadnanﬂ-l5@zm)diutz(n419/ql h3Bdclitbride.

stirring continued for 2 hours, while warnmng to room

tenperature. The reaction was concentrated under
REFEREN(IRH pressure; the residue was di ssolved in diethyl

(S)-2- %m 1 ((32519611(}1 3..2%: Qatﬁgzo{ 5 Q’ﬂ bu9an— (ﬁ hours at room

ture. 1Tne precrprtate was filtered; the-40-

f| Itrate was concentrat ed under Oﬂ'laduced pressure.

Col utm chr omat ogr aphy_en SI|IC&'£| ing with a m xture
of met hyl ene chl ori de \ et ate gave the title
conmpound as pal e yel | OWSO O ng). LC/ MS 100%
338 (M+l) REFERENCE 32 (S)- nz- nBH145- (5- et h

- gi soxazol -3- D oxazol -2- -but an | -ol; hydrochloride
A Solqlwa Chgert-teriEyraxsearoaNiminoR- e Xy xpaptanoi@acs (r%lOpg V¥ mmol) and N-

hydrofﬁgégargfdﬁﬁ\e& 56 dﬁnﬁmfﬁ'd o‘i’&hlé%ﬂanF A@ﬁl‘) ol W 8" OGN:

S- CS-net hyl -T'soxazo oxazo pr opy”
cycloheéﬁmh@ﬁn@n@ml\ldme‘émpoﬂzsutvyetneéb?@nm@zg B§ 1gmmng>1)zreasmﬂ)n portions.

The réa&oh%%r@&as’@h@é’ ﬁ[@i@xem& r (%rq)%e E&OT rgac (():1{ 1'118( rem%s ﬁﬁered the

was stirred at roomte ature ours.
resin Washed vighdigklerogicthateeahd Wit fHitraip evapyated tthder v4c5Omnd Jryasasl [LC/MS
/=385 I u t al
=338 (R0, LR Ao AL ERIRLAA Marqtgn cOmL) ana
heatedcip gpacruagesregatdr I(&wﬂs Gregiob)iatl 1 §OCTEr thyed mirkitelMBoled ©63pom temperature

and ev?%rétlegbxédeg §:g:§£r1}q &%%ss? 12\45%56Fe W'&Ils) pun%eg via (ﬂaéh c|1]1‘|_<9matograp19y (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 trifluoroacetic acid (SmL) was added.

After two hours the reaction was evaporated under vacuum to dryness. The residue was re-dissolved in
§OmL of dichloromethane. Silicycle triamine-3 (9.9g, 39mmol) was added and the mixture stirred at
roomm temperature overnight. The mixture was filtered and washed with dichloromethane. The filtrate

-2-Amino-1-(3-phenyl-1.2.4-oxadiazol-5-y1)-butan-1-ol

was concentrated under vacuum to give (S

(775mg, 38%) as a white solid.

TH 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 (2xm, 2H), 1.04 & 1.01 2x t, J=7.5Hz, 3H). [LC/MS m/z=234
(M+H)].

REFERENCE 35
(8)-2-Amino-1-(5-phenyl-{1.2 4]oxadiazol-3-y])-butan-1-ol




3H, 1.60 (m 2H), 0.90 (t, 3H), LCVS 100% 238 (M)
REFERENCE 33 S)-2- Anmi no- -
w@2@gokap? opyl - 1, 2, 4- oxadi azol - 5-yl ) - but an- - oPCTDHS200k035282

T 3/4 o HN A solution of _, o

(S)-3-tert-But oxycarbonyl am no- 2- hydr oxy- pent anoi c

acid (2.0Qg, 8.57mol) and Nhydroxy-

cycl opr opanecar boxam di ne@9Hl. 03g, 10.29mml) in

di chl or onet hane (ZOntt)st@;\?_ir ed at OC and 1.25

equi val ents of N-cycl ohexyl darpodi i m de-N - net hyl

pol ystyrene ( .70muol /g7 6. Ko, mmol ) was added

in portions. The reaction m xturq rred under

nitrogen for three hours while warding to 15C. The

' 1 %t il e resin washed with

Syﬂmésﬁ%ﬁltag ?%rcrlg%eﬁg% g]% g%%’%elje%cﬁ)? ?cgte Itélgev apor at ed under

vacuum to dr ss. [LC/ M5 m z=338 (MrH+Na) ] ouThe

r esBduBHWAS 4SS0l ved imok.gdir ahydr of dtran ( ) _ad

heated in & ni cf8wave TEACIQE SN th Creafor)Jat 160C

for three-Tr nutes, cooled to room tenperat urenan

evapor at ed under vacuumto dryness. [LC M5 m z=

(MtH+Na) ] . (Phe resi due was di ssolved in (2)

di chl oronet hane (50nl) and-41- stirred at rﬁogpmimm

tenperature as a 50rL solution of 50%triflyorgagetic
acid in dichloronethane was added drop wi sey After
three hours the reaction was evaporated undgf vacuum
to dryness and dissolved in 501 of, dichl or gret e
again. Three equivalents of Silicycle trigmn Vais
added and the mixture stirred at roomtepperature
overnight. The mixture was filtered and washed Wth Pk
di chl or onet hane. Evaporate under vacuumtospgi ve 1.04g
(61%overall). [LCOMS mz=198 (MrH)] Alternatively,
deprotection of the BOC protecting group wap apieedo .
out with HO in dioxane to give (S) -2- am NOugyme

-1 -(3-cycl opropyl -1, 2, 4- oxadi azol - 5-yl ) -but®&n-1 - ol

hydr ochl optyde. REFERENCE 34 (S - 2- Am no- -G -phenyl -

, 2;Anoxadi azol -5- yl Vbutan- _-ol A solution BH

(S)-"3-teErt- car bomyl adfho- 2- hyRird% noi ¢,

acid (Z 00OgN-8. n | )" andefmydr oxy- benzani dilhe 1’”\9@&

(1.3g, 9. Smmlo) i nt8i chl or omet hane (40m) was NstorTegs

at 0 C. Nqycl ohexyl carbodi i m de-

(4)
S)-1-[Hydroxy-(N-hydroxycarbamimidoyl)-methyl]-propyl }-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 (80ml) 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-Thydroxy-(N-hydroxycarbamimidoyl)-methyl]-propyl}-carbamic acid tert-butyl ester (3.5g) as

 white solid. MS: MH™T 248.

{1-[Hydroxy-(N-benzoyloxycarbamimidoyl)-methyll-propyl}-carbamicacid tert-butyl ester (3)
A solution of {1-[hydroxy-(N-hydroxycarbamimidoyl)-methyl]-propyl}-carbamic acid tert-butyl ester
(2) (2.5g, 10mmol) in dichloromethane (125ml) was treated with benzoic acid (1.36g, 11mmol), EDCI
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N -nethyl polystyrene (1.90mvl /g, 6g, 11.4nmmol) was
added in portions. The reaction m xture was stirred
waie@sn4a1it r ogen for one hour. The reaction m XPUF/ESWa$035282
filtered, the resin washed wygh di chl or omet hane and
the filtrate evaporated under vacuumto dryness.
[LCMS mlz= 352§§ , 296(M+tH -i sobutene)]. The
(2.14 g, d dpaoed). RSB B (1561 %’@n‘ﬂhalldétl‘?tbﬂwlﬂl@ﬂlﬁm (2@mb]) amdhdirred at room

tempeﬂ?tﬁ% %gerb&h@ TH %&Yéﬁ‘fﬁxﬁ%&s%&tsﬂeg%lﬁn@aﬁa?e%ts&mlm% caxq)onate solution,

for three€ mnutes cooled to roomt npe rature
then wateg ﬁb@la@reqsl aQygicie®S Oa@dmhnnte@ap@rayqdeméer raaueedrpe@sxdu eTma:ssldue was

subjeckd rtd éﬁ@l e WkAER h‘fé@ﬁg’%@%ﬁﬂ\{ﬁ@¥ ofn§1 H4EGE ﬁ}éﬁp }%mg)tans; n¥xture to give

gra I ent fron15/6to 659 aceaa e In

4 c)] The product was dlssolved in
aydk&“?ﬁ% P§ﬁ$5% ﬁ% (45mL) and trifluoroacetic acid (5nl)
2-Amina$-(Sddeslyl- [AQIWxa&WEbI-BOﬂIﬁ&tJnhBoH @%Ct I on was Svapolr at Sd

nde The resi due, was re-di ssol ve
A sonftps S (A PE R o B e e 0D e egesctor (it
Creatog, 300819 )%fﬂmﬁlhumss&ddﬁedvagﬁdteﬁ HedeRtactiohh én @&ﬂe?afclqﬂlaﬁirator at 80°C
m xture was fi

om t.enper at ur.e. Qver ni ght d
for 30yt O e BRI Skt i Airpiomrhp (400 0 fged wih
tnﬂuommtlerﬁcfdait edbritelPEratfCidtPhéduds. Jol@nt evaporated to di)yness uncller rel:duced
prCSSUJieVCngi ag %@o)ga%%{swgs%wfﬂé 4 %él?eg}ll_f Z 0| %@Wlsh%thfglr&aOﬁ solution and
extract8d &ith8lidorbimpthid) Organﬁﬂlaye.r dﬁed dVer 845 04 #hd %p&aﬂzd {Bder reduced
3 5

pressux%%:/ %inJZ A utan- ){ m.l.(390@gbas a:ﬂabe brown solid.
1HNMRL€£ﬁ2@£m828=1?43§1<§ Mt'd)d) 7 REFERENGE) 3553 & 4.65 (d, J= 5Hz, 1H), 3.18-3.05

no- | - f 5- phenyl -
(2m, 1HR 141X a0{ng 280),-1D5vAYbekat+ 7.2Ho BIB2- Synt hesi zed as
described in the follow ng reaction schene: OH H NH
OH HCG o cNH"CN NHNaOMe, MeOH OH
REFERENCE 36

S)-2-Acetox v-3-tert-butoxycarbonvlamino-pentanoic acid

A,
s
SR

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.

IM 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
combined organic phases were washed twice with water (200 ml) and with brine (100 m). The organic
phase was dried with magnesium sulfate and the solvents evaporated under reduced pressure to give

(8)-2-acetoxy-3-tert-butoxycarbonylamino-pentanoic acid (2.535 g, 92 %)..

MS: m/z=298 (M+Na"), 276 (M+H")
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(1) (2) B enzoic acid EDCI H BocNH (3) M crowave, 150
Cdiglymte OHOH TFA BocNH D CM Ph N Ph (4) {(SV -[
W@ drosoyo1¢N- hydr oxycar bam m do PCT/US2004/035282
g) -l met hyl 1--propyl ) - carbam_ggacid tert-butyl ester
(T) A solution of
(2-cyano-| - et hyl - 2- hydr oxy- et hyl )-carbam c acid
REFHRANCHSt y| ester (9.53g, 44mol) in nethanol (80n)

hydrazinocarbonyl]-

butyl adrhanol (80nml ) and ZSWbsodiun{nethoxide solution in
nmet hanol (10.2m ). After stirring at OC for5 m nutes
the reaction m xture st;;igg atoroon1tenperature for 5

hours and then evapor at ‘ﬁlne sydue was partitioned
bet ween et hyl a?ﬁ;teaan ® gani c layer was
separated, dried o0 |J|jnsu at e \and t hen

evapor at ed under redyc ¢ pressure. Thegresi dual yell ow

oil was subjected to nplc, eluting wth 8 mixture of
et hyl acetate and heptane to give

(S)-2{ac Ay st s gryrarBmylndnoRSrE el anid 1 by oh8tstey I3) wpy dglved in 30
il dlc'hJo‘E@;hQﬁ‘e[HeCN Qﬁlcﬁhéﬂctdﬂakaaﬁr}ﬁhe R InytpdtyRGlen® 3. 84k, 1.92 g, B) was

solid
addedﬁﬂ%rf@%wmgwumm Bixpd Aerapini 4-(iifesyonieeshypenzoc acid hydrazide

(1.65 FrfiY, 013632 BRFhCARBLFank B refibY i3k Sfirrdaver 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 (S)-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

-2-tert-butoxycarbonylamino-1-[5-(4-trifluoromethoxvy-

The acetic acid (S)-2-tert-butoxycarbonylamino-1-[N'-(4-triffluoromethoxy-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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A solution of {I-[hydroxy-(
~N-hydr oxycar bam m doyl ) - net hyl ] - propyl }-carbam ¢ aci d
wo essobuty | ester (2) (2.5g, | Omol) in di chl ororesivaness2s:

(125m ) was treated with ben ﬁ)}gc acid (1.36qg, |l mmol),
EDCl -43- (2.14 g, |lrnnol), T (1.379, | Omol) and
triethylamne (1.35nm, [Imml) and stirred at room

The céretifpeY @hdtiod nGxteres ivaletfiltertt @nd @ atdtion Bndth&esin &vaviRg widSh@shl ethyl

d, sodi um bi ca ate.sol ution, then
scetarf e SRpREERRS § o5 FEh G TR BABR B3B8t at o under
The cﬂuedproadct pugfsinieflash bore®btdply BistagUhjriecd, @sMtcolunial &ude product

S TR R A L AR TR LTI

heptar@xy 8B hetByl atdtate dheptafid® 20 mi B(D gyfhyl aafdbainihe@aried60 ml gradient 30-50

% ety §5taes Hplgnie: 00 SRR Beende Hfsuat B0 e e
butoxyoatbof Ak mhoSOf St itifiu@bmétBoxy{phet)-1.3 .43hdiddo)-2 -yl byl Esye0.28 g, 58
%) was heated at 150 Cin a mcrowave reactor (Smth
® Creator, 002 19) for 40 minutes. Solvent evaporated
MS: surd®0 @&l m i n Genevac Evaporator at 80 C for 3hours

to give a brown solid. This was taken in

di chl oromet hane (40m ) and treated wth
REFERENCELBHoacetl c acid at roomtenperature for 2 hours.

essus e,
nvl)-chrbamic acid

ertbmssté ed W|th M Na(]—| sol ution and extract ed wi th
di chl oronet hane., Organi ¢ | ayek, dried over Na S 4 and
evapor at ed under reduck@ prgssure gi ve 2-amno-|-(
5- phenyl -ri, 2, 41oxadi azol n-1-ol (300ng) as

a pale brovvn solid HNWVR™. ‘ 4-8.10 (m
2H), 1.59-1A ( 4, 3&465(d F 5Hz, IH,
3.18-3.05 (2m | H), .20(m 2H), F1 05-0. 97 (2xt

Acotic 3 5 Bt BiPGa Evﬁ%%%ﬁg-ée%@%m%ﬁ%%iaﬁeé iy oxiagor 251

butyl dhtef @l GBI, @?Mswﬁlaymgsdrlvg@ i Dmlbdurg )éf "E!ll'lldl(lethgj 4@ water (10 ml). Lithium
. Wer e | SSOI ve in

o510 e ARED POSLENTS it "o et PR Bige f57 b The

solven€Ome evdparat3d. unﬁ@)re(ﬁcédq{r&surc and the residue transferred into a separatmg funnel

win S SE2SPABOR. 32410y 2 Iy o pent anolc. act £ (10,ITEL, ea

with bﬁﬁ’eﬁ(@@b gx:ﬂ) Mih¥ bﬂgﬁﬁcd p@ge whd tlhé]ﬁdhefdﬂﬁl(tjhgn%ﬁébﬁlgn sdll;]ﬁate The solvent was

0 acCl S .aade an m._xt.ure

eVﬂPmta?/egH% Bre ""1 e (ﬂgig\aqga{nﬁ @u"ﬁﬁ‘ﬂ’lm P @%MMM

trlﬂuomm&%eml 3. DX ATUIODRIS] | IRASE) -BXobFIREd B¢ hdi®Rrt-tuiyiBer as

yellow mit (b S3Y! sgetate (20Gsnt ) J0G rNan, 418 vieEh

REFERENCE 40
S)-2-Amino-1-(5-p-tolyl-1.3.4-oxadiazol-2-y1

HO ',\H{' '
at
2N '4,7 OCF,

((S)-1-{hydroxy-[5-(4-trifluoromethoxy-phenyl)-1,3,4-oxadiazol-2-yl]-methyl } -propyl)-carbamic acid
tert-butyl ester (0.54 mmol, 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 solvents were
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conbi ned organi ¢ phases were washed twice with water

(200 mM) and with brine (100 m ). The organi c phase

worwsdeilezl wi t h magnesi um sul fate and the sol vROIL/ES2004/035282

evaporat ed under reduced preggure to give

(S)-2-acetoxy-3-tert- butoxycarbonylan1no pent anoi ¢

acid (2.535 g, 92 %.. M: mz=298 (MtNa ), 276 (M+H
evapm)atedé’undEiEEEREk\ﬁEssﬂl% PveioiGucagdsde-dissolved in dichloromethane (20 ml) and
Sﬂlcycf_'a l%lgr%ﬁﬁ' %ﬂt o ]?1?’ ér%%ﬁaﬁgx@e&g}cflglwamm was stirred for 60 h (over the

weekepd)l WHe &Ziaﬁlmambmr‘eﬁ lwiere fillktirad undeits@étion and the solvents evaporated to give (S)-2-

BT S dpL B TREE fis o

di chl or onet hane.
| hexyl car bodnm de- N - net hyl pol ystyrene (3. 64
REFE#@,M% 92 g, i i

B) was added and the resulting reaction
-Cyclwprolpyl-E . B8 oxadisdoleor 2 min. 4-(trifluoronet hoxy)benzoic

acid hydrazide (1.65 nnDIN-g.SGS g, © was added and

the reaction m xture stir{e night. After 16
hours LC/ M5 anal ysis still ®showed hydrazi de.

A mixfied yfdyylopropameedrbypylit adie yengt tef 110g10. nmal) ,andlh;ﬂ:ﬁazgx)a hyéte (7.3 mL,
n nued for ei hour s.

015 nBfSEE ST horab o e oPlen PPl ey S T PO e  orated under
reducefliptdssat end:mam: émttdrbataeebmopﬂ efmmﬂtbf(tmls opregtSath telnenEOTIgH I‘éﬁdue was
dlssolveg %% I{ilg:o L ome v&aﬁ'fzg% V‘ﬁﬂy c?l(l D n%]bﬁnéa%&ﬁhﬁe vgag EFd over
anhydlass wsmwoﬁeﬁtw(@rsﬁe@ndﬁike&@ced Iékesmredo gige tyeldptdpiecaibbillic acid

S d ide present. Ms: mlz= 500 (MtNa ), 478 (M-H
hﬂk&%@&%ﬁ%ﬁé%@é Acetic acid
A mix@f)oXhe €y¢lemupanxqadamjmﬂ)mclcﬁmdrwidb {F1B5640.3 Ir indl), i erhyd o oformate
(300 ni(}’ e{l& ytol)lengsﬂlf%imc aci argon%ﬁgf)drate (%b ]I'ng) thvlélig Xeateg um?er re:Hl]lx overnight. Excess
trimetl{yB)rtRefoandte dndtroethanal ban ydnmvemby distjiBfion. Vdertund distliati@nafttie residue
aﬂbﬁgygﬁqunzogH%F3q%%5$%%@ gan IJ-butyI ester obtai ned

Pt 0Ms, which were separately

1H NMIR g hets) a5 8. bk | 101y52.2 s etH)C1. 85 il 4H) LCMS: 100%, 111 (MH".
(S)-2-tert- butoxycarbonylanlno- -pSf
-(4-trifluoronet hoxy-benzoyl)-hydrazi nocar bonyl ] -
E4ster (0.21 mmol, 0.1 g) was dissolved in THF (5

REEFE
H'“S'@#!lgﬁa :,PFI “esr ,i]oxaﬁﬂ{az&rb-fll) iZ\YCE'gXXJ-IngTBVl? Dronvlt} carlglannc a‘c’:\ﬁ\{en—butvl ester

2-tert-Butylimno- 2 3 di met hyl per hydr o-

l, 2, 3- dlazaphospho ne ( .05 nmmol,
0.456 g, 2.3 rnml/g |n,) am##%%;

p- Tol uenesul foni c

A solution of 2-cyclopropyl-[1,3,4]oxadiazole (2.16g, 19.6 mmol) in dry THF (100 mL) was cooled to
—78°C. "Bul.i (1.6M in hexanes, 12.3 mL, 19.6 mmol) was added dropwise. The reaction mixture was
stirred at —7 8°C for 40 min. MgBr,.OEt, (5.0692g, 19.6 mmol) was added. The reaction mixture was
allowed to warmup to -45°C and stirred at that temperature for 1.5 hr. A solution of (1-formyl-
propyD)-carbamic acid tert-butyl ester (3.7g, 19.6 mmol) in THF (40 mL) was added. The reaction
mixture was allowed to warm up to —20°C and stirred at that temperature for 3.5 hrs. The reaction
mixture was quenched with a solution of saturated NH,C1 solution and extracted with ethyl acetate.
Combined organic extracts was washed with saturated NaCl solution and dried over MgSO,. The

solvent was evaporated under reduced pressure and the crude was purified by column chromatography
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chloride (0.25 muol, 0.048 g) were added and the
reaction mxture heated at 150 C for 10 mn (fixed
whedod/osiine) in the mcrowave synthesizer. - 45- H@EUS2004/035282
conbi ned reaction m xtures y%f_e filtered under suction
and the resin washed with 300 m ethyl acetate. The
conbined filtrates were concentrated under reduced
elutingow il sthykacefittand hepthene piigidtead give { 1-{G-esclvprapyfld[ A3 Aloxadiazol-2-v1)-

hydm}%%b%r O{Eagilpp?ggag!}hé’?r‘tga%g %tcaﬁ eig{i-lgrol% esiﬁr 2 g’% fl?& iNu r at eC rude

LCMST208 (MdEfi). on, 120 ml gradient f ethyl acetate in
heptane to 30 % ethyl acetate in heptane, 240 m 30 %

SL cetate in heptane, 60 m gradient 30-50 % et hyl
REbbgwlgté in heptane, 300 Ml 50 %ethyl acetate in

(S)-2-Reghen ap-cydorbmd-1e88cebitadiadal i2dyl)-butan-1-o0l: compound with trifluoro-acetic acid
(S)-2-tertbutoxycarhb | am no- 1--r5-(
4-trifluoromet hoxy-phen 1)
, 3. 4- oxadi azol - 2-yP-butyl e teN~(,\O 28 g, 58 ) Ms: nfz=
460 (MtH ) REFERENCE 33N
rrSVI - (Hvdr oxy-r 5- r4tr|fluoror?e - phenyl)-1. 3, 4- ox
adi azol - 2-yn- et hyl ) - propy/) carban¥c acid tert-butyl
ester HO o Acetic acid

A mixturgy {1 lgF-p YRl Bat- Hleradiagal HD-hyqraxse methyll-progpld sambemiscid tert-
butyl e¥teP hﬁ@%l .95 ngﬁnof) QiR e Ridy(h hiL) Ml&’ﬂloﬁﬁﬁﬁﬁn@g@@ ﬁ]i:) was stirred at

was di ssolved in a m xture of

room tﬁpyerawére f%% grs apq epngenyiratedity GRypass AYAGE B521ceR PrRyIFede éwe 1_1%
(5- cycmﬁipvr 9, 3Q5>1Kamzor\@svmﬂ%d1 8P Eor¥and KAE trifRBrodcXidHcRL
Irred for h. The sol vents were evaporated under
LCMSre%%éa Wg@sure and the residue transferred into a
separating funnel with 300 M ethyl acetate and 50 m
wat er. The phases were separated and the organi ¢ phase

ﬂB&Elélﬁ:&é"ﬂ\/vlth brine (100 n The or gani ¢ phase was then
S)-4. 4410 | eshadrad4-oxazeninerdseagbonyhaminal-pentanoigacid methyl ester.

evaporated under reduced pressure and dried under high
vacuumto yield (YS)-1-1 hydroxyFfF5- (4-
trifluoromethoxy-phenyl)-I,3, 4- di azol - 2-yl | - et hyl |
-propyl)-carbam c acid terg-bujyl ester as yellow oil
( 0.225 g, 89 ) M <y 44 ) 418 (MtH )

O

REFERENCE 40 d \

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 Zh.
The solvent was evaporated and the residue diluted with ethyl acetate (100 mL) then washed with 1M
KHSOs (2x 10 mL), saturated NaHCO3, and brine. The organics were dried (Na;SOy), 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)-
aminol-pentanoic acid methyl ester was obtained as a white solid (0.40g, 28%).

'H NMR (CDCls) § 5.12 (d, J=7.5Hz, 1H), 4.72 (dd, ] = 12.0, 7.2 Hz, 1H), 3.75 (m, 7TH), 3.55 (m, 4H),
2.45 (m, 2H), 1.98 (m, 2H), 1.66 (t, J = 18.7 Hz, 3H).
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r SV2- Am no-1| -f5-p-tolyl-1.3. 4-oxadi azol - 2-yl Vbutan-1 -0
| HONNJI V HN;

w@ ¢poho1ghydr oxy- [ 5-(4-trifl uoromet hoxy- PCT/US2004/035282
hrenyl) -1, 3, 4- oxadi azol - 2-yl_jgmet hyl } - propyl ) - car bam ¢
acid tert-butyl ester (0.54 mml, 0.225 g) was
di ssolved in dichloronmethane (9 mM) and treated with

LC/MBri%| 10870 abBtDc31ddMaNal nl ). The reaction mixture was
stirred for four hours. The sol vents were-46-
evapor at ed under reduced pressure. The residue was
re-di ssolved in dichloronethane (20 m) and Silicycle
Triamne (5.4 mmol, 1.47 g) was added. The reaction
m xture was stirred for 60 h (over the weekend). The
reaction m xtures were filtered under suction and the

REFERENCEAS s evaporated to give (S)-2- anmino-1-r5
(5)-4.4biftuotoy)- {Ipeh i X debix apine 2-oaBdhyll-amimb} Mdntanoit 64idg. 96

% MsS: z 318 (M+rH ) REFERENCE 4.1 2- Cvcl opropyl -
, 3, 41oxadi azole A m xture o f cy opr opanecar boxyl i c
aC|d nmet hyl ester (10g, O. d hydrazine hydrate

(7.3 m., 0.15 nol) was reflfxedq for 28 hr and cool ed
to room t enperature. Tpe\nrgr 4 evaporat ed under
reduced pressure and then Ydri'ed By azeotropic renoval

of the solvent with to e. The residue was dissol ved
i n di chl oronet hane and washed with saturated NaCl. The
organi ¢ phase was dried over anhydrous MyS 4, sol vent

(5)-4 @Dﬂﬂ@lﬁ)@t Q@pdﬂﬁﬂl@&-l aanlbtefhe AL ARHYIR atRo P} éﬁ@anom acid methyi‘ ester (0.38g,

ecar boxylic acid hvdrazi de
1 29mw¥1§ 5 1SBOReq bt Xdéfpﬂlféﬁ’é‘??@{f‘a?lk{é%%”@ﬂ%b maig Fprmbydgeide (35mg,
1.40mfnol) Agolvddl 3o WRke) (ShIL) &RLNYTheOlehdtigh WaREiSed FO0RT Ty 18%{1 ghd then the

t ol uenesul f oni c aci d nonohydrate (200 ng) was hea
methag eI g BRPTRPYI in BeeRs dht Fisidhe Mps aeiifind Mah M éydrochlonc

acid (omekmﬁm arR@hctaewEh ai@mey&&ﬂtb)ﬂe dixsio Jnt}ﬂtdhe&‘ (Ne¥§©}j uamd concentrated to
|l atiqn_of the reS|due afforde 2- Cycl opropy -
, erhyd 4 AT g . pntm peidl as a white solid

(036g,|9§)%3) 2 2 (m IH, 1. 15 (m 4H) LCI\/B. 100% 111 (MH).

'H NMR (DMS0-d6) § 12.6 (bs, 1H), 6.60 (d, 8.3 Hz, 1H), 4.30 (dd, J = 14.5, 7.0 Hz, 1H), 3.57 (m,
4H), 3.43 (m, 4H), 2.38 (m, 2H), 1.77 (m, 2H), 1.61 (t, J = 19.2Hz, 3H). .

LC/MS: 100% 281 (IM+H)

REFERENCE 46
S$)-4.4-Difluoro-2-

-heptanoic acid methyl ester

morpholine-4-carbonv)-amino

O
e E
I
To a mixture of Sodium bicarbonate (5.25g), p-nitro chloroformate (5.03g, 25 mmol) in acetonitrile
(130 ml) under nitrogen was added (S)-2-Amino-4.4-difluoro-heptanoic acid methyl ester

hydrochloride (5.79g. 0.025 mol) and stirred 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
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REFERENCE 42 {I -r(
5- Cvcl opropyl -ri, 3, 41loxadi azol - 2-yl ) - hydr oxy- met hvn- pr
we@pybkm4mazr bam ¢ acid tert-butyl ester A sol utiper/ovsi004/035282
2-cyclopropyl -[1, 3, 4] oxadi azghe (2.16g, 19.6 mml) in
dry THF (100 nL) was cooled to - 78 C. BuLi (1.6M
i nhexanes, 12.3 nlL, 19.6 mmol) was added dropw se. The
betwevrea@ﬁer élﬁﬂﬁnibtamdeath/yascemb r(z(wdmat Osgaicflayer 4€parditedl, wiviiBd with K,CO5
(5.0692 ) was added. The reaction
Solumm Q?‘a D HET éﬁoo‘%% dogd &ﬂmﬂrﬁou@l)t Orgesicdayen geraratedy drjedaMeSO,) and

evapoiatb@hnﬁ%&fc@& yfeﬁsui'ep CrddeDubfied ¥y St blgamﬁf)graphy elutmg with v/v 1:1 to
1-forny carbam c _acid tert-but

82 e gl zfi)etatggleeta pl)loquq mptl(yjfcpcp.iﬁt)e tRa glve ro -2-[(morpholine-4-

carboﬂm@%mgthgﬂaas&u &id WatghvBLd Ve B ta9 pm@géﬁowpoi o - 20 C and
stlrred at that tenperature %or 3 hrs. The reaction
Hlas guenched with a solution of saturated NH4C
solutlon and extracted with ethyl acetate. Conbi ned
organi c extracts was washed with saturated NaC
lution and dried over MyS 4. The sol vent was
REFE ed under reduced pressure and the crude was
44—D1ﬂumo+2 ke .4gxazeranerd-ce iaamige bireptandi? aciél uting with
ethyl acetate and hept ane m xture tjo give
-r(5-cvcl opropyl -ri. 3. 41oxadi azol -2-yl ) -
hvdr oxy- met hyl i - propyl I - car bam cid tert-butyl ester
(2.83g, 49% . LCvs: 298 (M4& ENCE 43
(Sy2- Anrino-1-(5-cyclopropyll-1]3, 45 oxadi azol - 2-yl) - bu
tan-1-ol: conpound Wt tIN acetic acid TFA A
m Xt ure of o)
{I-[(5-cycl opropyl -[|, 4] oxadi azol - 2-yl ) - hydr oxy- net h
By pryde}:dlpg dpyd }ermBilt laaminer &ciRefekadicd Bibyble et @bove 2buBIGing U, £ Difluoro-2-

uoro cetic acid in dichloronethane,
(moref ek RV PRo 5 spSe Gl PBifpE Pt Gt PGS dhfbiflirs 2
[([1 4lcongeant-AahedntipatiinghRgtandiedeid. r educed pressure to

amo- | -
LCHA§§K&§§?S§ropyI-I 3. 4- oxadi azol - 2- vD- but an- | - ol
compound w th trifluoro-acetic acid. LCVB: 100% 198

(MH) . REFERENCE 44 (S)-4,4-Difluoro-2-r(perh

'RETE£§N§%484 oxazepi ne- 4- carbonyl) am nol- pentan0|c aci d

est er
si3aisen

TrlphOSoene mas dlssolved in
Yhél-2.4loxediazolpoybutapdid was added, via
syrlnge punp, a mxture och—Z Ami no- 4,

4-di fl uor o- pent anoi ¢ acyd drgchlorlde (1.00g, 4.90
mmol ) (see reference : Y

/: N\/S\

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

REFERENCE 49
{(8)-1-[(5-tert-Butyl-1.2.4-oxadiazol-3-v1)-hydroxy-methyl]-propyl} -carbamic acid tert butyl ester
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exanpl e 15), diisopropylethyl amne (1.88 nL, 10.80
mmol ) di ssol ved in dichloronethane (10 nL) over the
w@ersodwiaf | h. After stirring for an additi onaPCWBES2004/035282

m nutes a sol ution of honompgghol i ne hydrochl ori de

(0.67g, 4.90 mmol ) and diisopropylethyl amne (1.90

m., 10.90 mmmol ) in dichloronethane (10 nL) was added

to the solution. The resulting solution was stirred at

RT for 2h. The so nt was gyaporated and the residue

diluted with eth acetate(lOO m_) then washed with M
KHSO8 (2x 10 nl), brine. The
organi cs were dri ed S@U) il and

concentrated to vyi e Ie y 8L gw . The crude
material was purlfledo ZOgS|I|ca gel eluting wth
et hyl acetat e: heptane gradi ent 50- 100%
s)-1(ByatbxgPulh 4 pﬂ
{(S)- [ﬁg }L}Uﬂ%e %Qg %Onv 2?'?13(6?1{}% I?Ryé}n%ar%ang% acad ter% %utYI ester (235mg,
0.95 Té@?lerﬂ dﬂéﬁf% 62 ailhwes taspted Wikh trienetol aadti¢ aubydide (0893 ml H.04 mmol) and

the 1‘6% (1% 'IED):aéd 1¢ l'ﬁdeC 1305% rﬁﬂam%lsn}_% Enéyjzﬁpt&]g% gﬂ?rowa’k%gdm Personal

Chermftrgg['h@ mlv@ﬂ)was :pvg@r:(ted ungler:hlglg vieupin, TigHyrudeBtaineCvBs purified by flash

hroméy otn o (M) £ B L(S)-LLI(S-tort-Butyl
oo %aﬁﬂ‘}p fg | uor omé}gaTTéger%?tbﬁgl E@%agﬁ@ % gwe Shtpniert-Butl
124 n‘ Az iy s e vamethy DE : : hester 2s a brown oil (100 mg)
(mxuﬁémﬁ%%gohe goxazepne 4- car bonyl) am no] pent anoi c

) acid 0. 38 1.29mmol ) was dissolved in
H NMBt(GEﬁish@ df Biérﬁﬁrfms EHM% 05( 38N 10D Y- 5&3d L& BARGHS (2xbs, 1H), 1.73-

45 QUSRNG5 o OBk SS0h 6y S L7

MS : 3HéM+Hhe net hanol /tetrahydrofiiran was rermved in
vacuo. The residue was acidified with 6M hydrochloric
acid (0.25nm.) and extracted wi th dichl oronethane (3x
20 nmL), dried (Na SO‘, and concentrated to yield

RE 4o Di f 1 uoro- 2-
ro-1|, 4- oxazepi ne- 4-carbonyl )-am nol - pentanoic

(S)-2-Amiinp-h&5-tartyihritylel 2 dlokaflifz0l-RG1)-bu@dMol H NVR ( DVSO- d6)
12.6 (bs, IH), 6.60 (d, 8.3 Hz, IH), 4.30 (dd, J =
14.5, 7.0 Hz, IH), 3.57 (Ay 4H), 3.43 (m 4H), 2.38
(m 2H), 1.77 (m 2H), 1.1 (t, J = 19.2Hz, 3H).

LC/ MS: 100% 281 ( MHAN %
N
N—g

A solution of {(8)-1-[(5-tert-Butyl-1,2,4-0xadiazol-3-yl)-hydroxy-methyl]-propyl}-carbamic acid tert

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 ml) 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~yD)-butan-1-ol as an orange oil (975 mg) (mixture of diastereoisomers).

"H NMR (CDCly) § : 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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(S)-4,4-Difluoro-2-rri
or phol i ne- 4-car bonyl ) - am nol - hept anoi ¢ aci d net hyl
W@21081040@2 a m xt ure of Sodi um bi carbonate (5. 2BQ/US2004/035282
p-nitro chloroformate (5.03g54.25 rnnol) in
acetonitrile (130 m) under nitrogen was added
(S)-2-Am no-4. 4-di fl uoro-heptanoic acid nethyl ester
REFERENECESH] ori de (5.79 0.025 no!) and stirred at room
5)-1- IS TR BBl LSRN N haal ORI RODLINS AYGL OcH AL 1 A8,
. y s . U > V cl C N
ester added and the reaction stirred overnight at room
tenperature. Sol vent evaporated off under reduced
pressure, crude partitioned-49- between water (150 nl)

and ethyl acetate (20Q0-m). (ggani c layer separated,
washed with solutio 150 M) HA (150 m) and brine
(150 mM). Organic |ay W dried (MgSO* and
re
n

evapor ated under reduced pressyre.®Crude purified by
col um chr omat ogr aphy el uti'ng Yy v/iv 1:1 to 8:2
et hyl acetate heptane foll owed by JetRyl acetate to
give (S)-4,4-Difluoro-2-f(norphol A-
car bonyl Var ni noi - heptanoi c acid n®
as pale yellow oil. LCMS: 323 (MtH)
4.4-Di fluoro-2-r(

A suspentionek 4-Aeyesmieengaie agid 6hie) 0.8Hnmbiand d pB alinoithylaindpropyBy3-

o I .
ethylcag%%gf% l}?,gxlrja;iialﬁgdi {%ﬁjﬁ?{??mu BGh nlefhyREL BGRERSRIFWR Feattd with (5)
1-[HygroxyoNolhsr o ¥yeah ansiami By thglirprep Y1 sebemisaicid tert butylresteh@lz, 0.012mol)

0 . e . - Y f . - - . .
o D il el St bkt e, T, i
was dilgtpg Withdmnl REFEREREECorgleCmaghed with saprrated Bripes hicarbphate solution
(30, el QU] BERY 3G Yokl Ub A NaySHland the Shilbid: Bldp¥raR SREL Fucea

according to the procedure for Ref er ence anpl e 3.
pressureChR: resiiyeg \(J@ﬂmiﬁ NCE orgtography eluting with a mixture of ethyl acetate and

heptané f2$M|t6 éi(lé'aﬁgfftw Utséfﬁd'&ﬂa )4' oxadi _aZO| - _3' yl

. ) - hvdr oxy- net hyl | - pr opyl % carbamc acid tert butyl

H NMRs(CAICIH 6= 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).

| ester (4.8":)
REFERENCE 47

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 chromatography eluting with a mixture of ethyl
acetate and heptane (1:4) to give (S)-1-{[5-(4-Fluoro-phenyl)-1.2.4-oxadiazol-3-yl1}-hydroxy-methyl}-

propyl)-carbamic acid tert-butyl ester as a white solid (148mg).

'H NMR (CDCly) 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
(8)-2-Amino-1-[5-(4-flnoro-phenyl-1.2 . 4-oxadiazol-3-v1]-butan-1-ol
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{(S)-1 -[Hydroxy-( - roxycarba i idoyl)- e hyl]-propyl
}-carb aic acid tert-butyl ester (235ng, 0.95 mmol)
WO poodioglityre- (2 m) was treated with trinethyl PEEs1004/035282

anhydride (0.212 m, 1.04 njl.) and the reaction

m xture heated at 170 C for 5 mnutes in a Enrys

Optim zer m crowave fron1PersonaI Chem stry. The

sol vent was evaporated un hi gh vacuum The crude
obt ai ned was purified f ash nChromat ogr aphy elutlng

with a mxture of ethyl Jacet ecﬁnd heptane ( :4) to

give SV- - 5-tert-Butyl 5 N=

2. 4- oxadi azol - 3-yl ) - h.¥dr oxy- ne{ hyl 1- propyl >- car bam c
acid tert butyl ester as a bro \| (100 ng) (m xture
of di astereoi somers). H NWVR ( d: 4.92-4.69 (m

2H), 4.05-3.85 (m IH), 3.57-3.%&%& 3.32-3.15 (2xbs,
IH), 1.73- 1.48 (m 2H), 1.45& 1.4% (2xs, 9H), 1.43 &
1.39 (2xs, 9H), 0.99 & 0.96 (2xt, J=7.5Hz, 3H). M5 :

Simila83 ﬁre(a;Mtd-Bcc OREIFQ:_’CREH%IEQE@‘.&\{ZC MHWC butukibg t@; 1t £[8444-Floodo-phenyl)-

1,2.4- ?‘f‘gﬁzof ﬁghy%roxy-mé‘dl}}ﬁ) lf')}o%y) -car annc a018 ltelilﬂ’g-llm(%y ester.

11 NMR (emc@at \8.18-8.85 dn @B . 220N 2 anyle)) 41921&@% (ﬁﬁi Uéfmél 19)P8.27-3.05

(o 1S Gty 1 S5 40 Kol ﬁ% 307 Gl H04b0 wi ¢ 1

MS : 252 (NrkHpr oacetic acid (5.18 m, 67.25 mol) and stirred
at roomtenperature for 3h. The sol vent was evapor at ed
under reduced pressure. The residue was dissolved in

EFE By3 ene chloride (100 m) and treated wth

fnon1Aroo ayt Technolohles 95 38

g,.

20 18
roon1tenperature f o 4by flltered and the filtrate
evaporated to give (3] -2-Am ng- 5-tertbutyl -

, 2. 4- oxadi azol -3 -vD-Out = §l an orange oil (975
m)(mxﬂueofmauer smmrf’@PWR(dU ) d :
4.73 & 4.58 (2xd, J=5Hz0 Lb&, 3NE¢3.00 (m I|H),
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). M5/ >214 (M+H).-51-
REFERENCE 5 1 (SVI-I -”-Fluoro p-henyD-|1"

A suspe@od @i ESQCH %&MWWWM@M@QIW]\@@ ?—B&rﬁan@@ hgd tert-butyl

ster uspent.ion. of 4-fluoro benzoic
ester (% i£g7 (%L"% H:blrr)etba/ e |C %{J}g edl(pé)ﬂll)y pvgsmtrﬁf&eq, Wétqun):thgarmne (3.46ml,

24.82mmol) and then cooled to 0 °C. Then cyclopropyl carbonyl chloride (2.25ml, 24.79mmol) was

G

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 (20mil),
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 (150ml) 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-yl)-hydroxy-methyl]-propyl}-carbamic acid tert-butyl ester as a pale yellow solid
(6]:92

'H NMR (CDCls)  : 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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enyl carbodiirride hydrochloride (2.12g, 0.01 Inol) in
net hyl ene chloride (80m) was treated with (S)-

WO 2005pdriaxy- ~- hydr oxycar bam m doy”- net hyl | - pr opgT/liSas/85282
amc acid tert-butyl ester (_? 0.012nvl) and
triethylamne (1.54m, 0.01 I'nol). The reaction was
stirred at roomtenperature overnight. Then, it was
diluted with 40m of nethylene chloride, washed with

REFERENGE#4ed aqueous bi carbonate sol ution (30nm), water
)26 )¢5 BEIDE ver. Na and_t he
) 5ol ven{5 ‘%\%g &20@%%X§glr£0§§u@ﬁudanpu 8?%%1. L The residue

was purified by f 1 asi@hr ongt ogr aphy el uti ng wwth a

m xture of ethyl acetate ang heptane (2:1) to give- an
off white solid (2.2&N ) d: 8.10-7.95 (m
2H), 7.16-7.00 (m 2H), 5 43-5724 ©m 2H), 5.22-5.05

(m IH), 5.01-4.85 (m 4.9 .39 (m I H),
3.80-3.60 (m IH), 1.9-1.78(m H), 1.40 (s, 9H),
0.98 (t, J=7.5Hz, 3H). M5 : 370 ( . 240 g of the
solid (0.65 rnnol) conpound obt ai above was taken

in di gle/rre (5m) and heated at 160 Cin a m crowave
A solptiwi efh{ @F-E&BoF yclagopyid)2.4-oxadiizelth-w hydFowy- m&thylﬂ&pltop)ﬂ@-Sarbalmc acid
tert-bued RRET @téﬁ G‘@q?ﬁmﬁbqg ANPEY T d-mgnel {jl?r%? ()O@‘&al rc‘) was s%ned at room

purified ¥ I ash chronat ogr ap
tempewﬂlkft for &h.oYolem whangeasqdaunderareduded preasuze. (Remdl)le triourglied @ith a mixture of
eyl G und oo S0 MR PIRLE P (Sx2-amino-LCierclapropsl L2 oradinzol3-
yD-buigeci -0l HE} saltigs gy Hroves sodiel (&é@ V\:hl te solid (148ng). HNMR

Iy NM}?@%CQ) 593, 213(9563@ %%7(%‘531%@@ ?H)Z?}ﬁg 1%7%@7@,25%) QA (. THD, 1.92-

1.50 (D), 1124&@1, 4H5.21.0%% 12}6)(2xt11=4?61m 3HB4 (2xs, 9H), 1.02 &
MS.I? +}(D2xt J=7.5Hz, 3H). M5 : 352 (MtH). REFERENCE 52
-2-"Am no- | -r5-(
4-f | uoro- phenyl VI, 2, 4- oxadi azol -3-yl | -butan-1-ol-52- F
EXQL@@ﬂ arly prepared accor di ng to Reference Exanple 50
above but using (S)-1-{[5-(4-Fl uoro-phenyi)-
| Mgmmmm@gﬂﬂ (8)-1-[(5)-1-(3-cyclopropyl-1.2.4-oxadiazole-5-carbonyl)-

r L)-carba:mc acid tert-butyl
= 1%;%&1{0_ S 18&818805(m oH), 7.26-7.12
(m 2H), 4.92 & 4.73 (2xd, J=5Hz, IH), 3.27-3.05 (m
IH, 1.75-1.62 (m IH), 1.59-1.41 (m IH), 1.02 & 1.00
(2xt, J=7.5Hz, 3H).

n

o

A

N

To a mixture of (S)-4,4—diﬂu0r0—2-[(morpholine-4—carbonyl)-amino]-heptanoic acid (104 mg, 0.35

2T T

mmol), (S)-2-amino-1-(3-cyclopropyl-1 ,2,4-0xadiazol-5-yl)-butan-1-ol hydrochloride (86.7 mg, 0.37
mmol) and diisopropyl amine S219 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 NaHCOs (30
mlL), dilute HC1 (30 mL), then saturated NaHCO,4 (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-carboxvlic acid (1-{1-[(3-




10

15

20

25

30

M5 : 252 (M+H). REFEENCE 53 {rS)-Il-r( 5-Cvcloprop
yl -L2, 4- oxadi azol - 3-yl ) -1 i vdr oxy- net f avn- propyl >- car ba
wor@sasiid2 tert - butyl ester A suspention of (S)PCT/US2004/035282
- [ Hydr oxy- ( N- hydr oxycar bam r§4doyl )-methyl | -propyl }-car
bam c acid tert-butyl ester (6.12g, 24.78mvl) in
met hyl ene chI or| de (150m ) was treated with
4lar )Gy MR pylartdmbings. Mﬂlﬁ&@h&)@l)oannde

" r.bon 1 chl ori
14 "%48%’ ﬁ?l%ﬁ%@@’fsa P éSSmeFFh‘é’ta? ot Mo ks
stirred at roomterrperaturefor h 45m n. and diIuted

o x sl BB e RGeS (b L Barliar b forsdigobr 0 byaony-

methyl-p@pilyarbdmby 3Bvdifludva- h&@}) Afide Slab\f@nb 3emwlat1@oh1m6ﬁ1emane 3

o R RS YR L2 SO (TR e
mmol)( Thelfastiod. vOR 4timéd) at Irdibndleﬁlpélﬁﬁre(ﬂnﬁﬁﬂi ):heﬂ@?engﬁsgf‘]vgglr@olunon of
oS 6 1 7l M U LB RS e
dichlorotmetharmt(@g3Caphy ’Hieutrgang: layetsweae ﬂiheﬂlt dizbﬁrnﬁlcfneﬂﬁlh)ﬁhlfa@&e&lﬁ @bfentrated
in vacugﬂqq "@g g 5 agot Ogl%@’% (v \,)Olr’z(%({l}chﬁgf: &Htoeg W t&;fhyl eglafsghgptane (1:1 then
2:1) to affprd ﬂtesiesﬁd:Ji,ReydneeS@ang,8$%aasﬁﬂiaﬁsglﬁl | ow solid (5g). H

4.74 (m_2H), 97 & 3.85 (2xm
H N‘Eg)%g@m P 21415;1 159 I(Iwi% > 217+Q5n 1), §g3(<¢nl =16 Hz [1Hp2.65 @2 T =13.1,
R R S T I ST

2H), 1. REEERENCE®E, T = 7.4 Hz, 6H);

LCMSF]%%;%WQH%%%@%%% ‘Fé@]‘%ﬂz 4- oxadi azol - 3- Y1) - but a

{(S)-I-[(5-Cycl opropyl -1, 2, 4-oxadi azol - 3-yl ) -1iydroxy-
EXAMPBEELI Y!'] - propyl } - carbamc acid tert- butyl ester
‘_g—Zlg OdImmol) in 4N HO in dioxane (43m,

Morphdliné #2arbokyliowisl §8)-1416tH d5-cydgmbiyI13e)-alaifold-2karBbyT)-

I v ra nder reduced pressure. Residue
ropslcgBa 3ot theXI" e e of ethyl acetate and ether.

It was then filtered to givg (S)-2-Am no-
-~N-cycl opropyl - , 2, 4- oxadi azol - 3- vD-butan-1-ol HC
salt as a brown solid (2. 47g).

/U\ E\/ﬁ\ro

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 ((S)-1-{(S)-1-[(5-cyclopropyl-1.3.4-oxadiazol-2-y1)-
hydroxy-methyl]-propylcarbamoyl}-3,3-difluoro-hexyl)-amide as white solid (87 mg). LC/MS 97%,
474 (M+1).
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HNWR (CDA ) d: 8.21 (bs, 2H), 5.37 & 5.14 (2xd, |H),
3.88 & 3.73 (2xm IH, 2.21 (m IH, 1.92- 1.50 (m
wWQ@ReHo5/0401228 (m 4H), 1.08 & 1.06 (2xt, J=7.4Hz, PGHUS20MB035282
: 198 (MtH). EXAMPLE 1 Mor phot.i ne-4-caf boxylic acid
{(S)-1-r(S)-1-(3-cyclopropyl -1, 2, 4-oxadi azol e-5-car bon
yl') - propyl car banoyl 1- 33-di f | uoro-hexyl) -amde To a
Dess-MutinPerodyfane (15wt% in DCM, 0.79 gm, 0.28 mmol) was added to a solution of

morphgﬁe—f' caAfBQ(édlcEécrp(gﬁj % §)$g§ h%lf%ﬂ yf' 1%@{ oxaﬁ%zc}l 2-yrﬂ hy%loxy—methyl]

ptanoic a
pr0pyl(c@)>a12uyéh$ ﬁdlﬂuox(oaawd%a@pd@@y Img, 0. 14 mmol) in dry methylene chlonde (10 ml)

h rochlor|d
s RSt B e N A48 (Ao
(110.68mgt §.79 mowbyin etjuehlioNaHEOh The o(gEmnia)yelvw&s Saphﬂ&ﬁﬂ dg BEeRqueous
extract@&‘%v%hqg:hlo%n% OME galﬂ.l% C?Q{r?] suvrveerc \A'?ed Vel solrdleugn sa ifatﬁ ﬁ,?c{%onccntrated

errper ature r an evapora
under feeced pessitre Colamn ohhlmmae@graphv hmethhg/ bluﬁn@imli em(xﬁﬁe ﬁﬁ_r)letﬁjﬂéhe

chlond@%?@ gﬂ?r]vgcétﬂe ﬁzte% .

en sa UI‘ el

oxadiaggle-2 ebatboniy] o ‘ dif ., i i b { .
BB e 38, S RS o e 35, 57
o a1 TS Gy AT 1 3o

130(md&by0%@ﬂaﬁfﬁyl )-33-difluoro-1li exyl Va| iiide (146 ny,
LoMSS94, 4ay§(1q+ ite solid. LG/ M5 shows 2 isoners, total
4

100% M 4. To a solution of norpholine-4-carboxylic
acid
E w4 -[(3-cyclopropyl -[|, 2, 4] oxadi azol - 5-yl') - hydr oxyne

] propyl car barmyl} 3 3 difl uoro h. exyl ) - aniLde
DA 3 d ."‘ <

oxadlawgg - Vyyap}mggdno Eessd ta R perl od| nane (15% wt
solutiron im drcnl or onet g, .061 mmol). The

reaction was stirred at roomtenperature for 2 hr,

t hen quenched with a sgbution of 193 ng, 1.22 mmol) in
saturated NaHCO (30 ni).Fr The aqueous | ayer was
extracted wth d chl t hane (2x30 nlL). The organic

| ayers were ri}l‘Lov r rfagnési um sul £ake and
concentrat ¢d "h vafuunf Th& regf d fi ed over
12 g silic |, eluted with | a at e;NRept ane

(1:1 then 2:1) to afford the desired ketonk 119 ny,
PyBOFEHY0 ag, @13 mﬂmls Q:’uﬁed 1o 1% n§12@b.023 il, 0: 1%11%')91) ahd gsg HZAmlno 1-[5-

(4—tr1ﬂ15)|_gmef§0xir phénng 1@4 qxpﬂlazoég-yl](%tanafwl €] %O g 9112 zgq)ol) V@rmradded toa
solutiof 81 (SZH-Diflucto-f Mmbipheliné-Odrkdiyi)latlino] heRakoB acii)34 g, 832 mmol)

in dry lgltg&lylene 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 Na2S0O, and evaporated under reduced pressure. Column

. chromatography on silica eluting with a mixture of methylene chloride and ethyl acetate gave

morpholine-4-carboxylic acid [(S)-3.3-difluoro-1-((S)-1-{hydroxvy-[5-( 4-trifluoromethoxy-phenyl)-
1.3.4-oxadiazol-2-yl]-methyl}-propylcarbamoyl)-hexyl]-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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2H), 1.15 (m 4H), 0.98 (t, J = 7.4 Hz, 6H); LC M
28% 512 (M+H O+Na) and 68% 494 (M+Na). EXAMPLE 2
woroslogiiene- 4- car boxylic acid PCT/US2004/035282
((S)-1-r(S)-1-(5-cyclopropylsd., 3, 4- oxadi azol e- 2- car bon
yl')- propyl car bamoyU 3. 3- dlf?uoro hexyl ) - am de PyBOP
(171.73 ng, 0.33 mmol ), diisopropylethylamne (0.0575
1,3,4-odadiafd]- ermét)lyﬂrpﬂo}(y&)aﬂﬁfm@-ﬂlex}ﬂ}(rﬁde (61 mg, 0.10 mmol) in dry methylene

o § PRl PR R R r o  het Foee ot e qotuion of

Na,S,8aBL43 mg, ®F0 mmol) in aqueous NaHCO;. The organic layer was separated and the aqueous

I b l)-am -h
R L R R R S L R A
under cbapd pwesu(edf C)aslu)mlﬁcrhﬂorhdtegraﬁaamlsﬂha ammﬁgmﬂ mﬁm&b bf &Bylene
chlom% amli Whg C?ceta F I%El\(l) _q t 0 vl

r1ﬂuo owma plichy] tﬁWbEﬁdﬁzO]&lMaﬂdﬁVl]bF@VDﬁm ﬂ}—ﬁ%ivl)aﬁﬁl&e as white
powde¥\§ e ri ed over sodium sul fate and evaporated under
d pressure. Column chromat ography on silica
15 NNk (EDOG):Wigtds @, F73Hy, 8Hpl . (iR, h¥‘y §ﬁ§ 188! P43 @eJ—%ﬁiIzeéﬁ} Y536 (m,
acet at € gave nor phol i ne-4-carboxylic acid
1H), 5-16 (B)=1.5H4, 5Hoy4:7(b¢mn,ap1yl3m (31,4HQ)6aﬁl (8 OiTy, 2 53112)}2 (m, 2H), 2.28-2.14

. A0 TS ARV L350 ARl ) 2

LCM@@Q%W(MM) Peri odi nane (15wt% in DCM O. 79 gm O0.28
nmmol ) was added to a sol ution of
nor phol i ne-4-carboxylic acid ((S)-1-{(S)-1-
EXAMHLEAcycl opropyl , , 4-oxadi azoI 2- yI) hydroxy met hyl ] -
Dy | Jo 1. 3. . 67

) re;r—%-carbon 1)-

C) ( B X 13
pr gmmm-3&d1ﬂ0m4-mEmg[enﬁdar 2.5 hours. The

reacti on was quenched with a sqlution of ( 10.68 ny,
0.70 mmol ) in aqueous NaHCO . organi c | ayer was
separated and the aqueous ex ed with
di chl oronet hane. The organif geXtracts were dried over
sodi um sul fate and concent ed ynder reduced
pressure. Columm chromato raphy nsilicaeluting with
a mxture of met hyl acetate gave
nmor phol i ne- 4- car boxyl i cHaci (S) - -
AN-cycl opropyl - 1. 3x4< oxadi azote-
- car bonyl Vpr opyl car banoy -S. S-di fl uorothexyl j-an de as
white powder (48 ng). HNWMR (CDO ): 7.52 (d, J=7.5Hz,

By progaefjing & 3dmilar maryr to@xa@pléd abgeebubiing (S)H#,4-dfhbo- fQ-QOorpholme 4-

carbonglmlgm ]-%—éh%ng]i é{%nmc ac n%'&i)sfl Eﬁﬂno-éﬁ?pcy%o%rapémlgg; l?_Qachazol 5-yD)-

butan- Beljthere was prepared morpholme- ~carboxylic acid {(8)-1-[(S)-1-(3-cyclopropyl-1.2.4-

-amide.

oxadiazole-5-carbonyl)-propylcarbamovl]-3,3-difluoro-4-phenyl-butyl

14 NMR (CDCI3): 6 7.3 (m, 6H), 5.25 (m, 1H), 5.08 (d, J = 6.9 Hz, 1H), 4.7 (ad, J = 12.8, 7.4 Hz,
1H), 3.7 (m, 4H), 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, J=7.5 Hz, 3H);

LC/MS: 35% 560 (M+H,O+Na) and 65% 542 (M+Na).
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1.30 (m 4H), 0.98 (t+t, 6H). LC/ M5 95% 472 (Mtl).
EXAMPLE 3 Mor phol i ne-4-carboxylic acid(

wo B)0584@42i f |l uoro-1-((S PCT/US2004/035282
)-1-r5-r4-trifluoronethoxy-phenyl )-I, 3. 4-
oxadi azol e- 2- car bonyl | - propyl car banoyl | - hexyl ) - am de.
PyBOP (68.69 ng, 0.13 mmol), diisopropylethylam ne

EXAMBLE®3 m, O. 13nn0|) and (S) 2- Amino- | -[5- _
L_r'_ @ab ga?bamoyl -

or phol i ne- 4- car bonyl ) - am no] - hept anoi ¢ acid (34 ng,
0.12 mmol) in dry nethylene chloride (4 m) and the
reaction m xture was stirre fy erni ght at room
tenperature. The reaction quenched wi th aqueous
extracted twice with nethyle % cll oride, the organic
extracts were drie dﬁbf nd

rabed under reduced
pressure. Col umchribmafjogr phy on \i } ca eluting wth
a mxture of netbyl ene chl oPi andN acet ate gave

3d1ﬁhfor -5 14he£i amrde 2- [(rx

nor phol i ne- 4-carboxylic acid r(S
N-3,3-difluoro-I-f(S)-I-Ihvdroxy-rb5-(

By proécctifn%fu{ YORQAUEEDOREY fo@&ﬂlﬂ’] 11b0VC but Ilfl i’S% -4 4- dlflwo 6-me£1y1—2—

oxadi azol - 2- vn- ne pr opy anoy

(morphgflmedecad@nwa-[agrgn@@qaptgnc(l@a]_mi@:)d (S]_Z:,amoﬂ];%cympmpﬂ% 4-oxadiazol-5-
yb)- bth?? %I B Lot g?éﬂafe@ QG d 4 @éﬁ‘oo/ﬂx}hg anM [p( 35<§7cﬂ)g}0091 21

MBS a

tO a solutron ot

1.2 T ; YA e -3 3-difluoro-5-methyl-hexyl }-amide
10} Nl\{q{ @ eny[ts; d“g % éHé )57 EE 2 B2 74 L MBS o, arm,
34(m,|4f§ ﬂ3 Eﬂii)aﬁgérr%lﬂ ]zoP%hkMkc?h?ﬁngﬂ af@ﬁﬁ‘?%i I{@i(4 7097 (d,

ene cm
—66Hﬁ§H>aﬂ éttJfr7e‘bIHat3H')oomtenperature for 3 hrs. The
Le/Ms: 99%%2@{%@?01%5‘%%%“56@5\%:%% ution of Na S O ( 1.43
0. ) 1 h aqueous The organic | ayer
was separated and the aqueous extracted with
EXAM®PL &R or omet hane. The organic extracts were dried over
sodlun1sulfate and concentrated under reduced

]mmmgﬂgh%Mugg(gﬁug%qm%heggmghlorlde and ethyI acetate gave
nor phol 1 ne-4-carboxyli1c acid ( S)-3,3-difluoro-1-((S

)-1-r5-r4- trifluoronethoxylghenyl VI . S*- oxadi azol e-
- carbony - propyl car bangovU yl Vam de as white powder

(39 ng). H NI\/R(CDCINA/B\‘Id 8. W%S%sé% 7.60
\_«t; ' m

(d, J=7.5Hz |H)(7k
o

By proceeding in a similar manner to Example 1 above but using (S)-4,4-dDifluoro-2-[(morpholine-4-
carbonyl)-amino]-pentanoic acid and (S)-2-Amino-1-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-butan-1-ol
there was prepared Morpholine-4-carboxylic acid {(S)-1-[(S)-1-(3-cyclopropyl-1.2.4-oxadiazole-5-

carbonvl)—propvlcarbamovl]—3.3-diﬂuoro—butv1}-amide

1H NMR (CDCl13): 6 7.47 (d, ] = 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 (t, J = 7.5 Hz, 3H);
LC/MS: 37% 484 (M+H,O+Na) and 63% 484 (M+CH;CN).
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IH, 5.16 (d, J=7.5Hz, IH), 4.70 (m IH), 3.74 (m
4H), 3.42 (m 4H), 2.54-2.32 (m 2H), 2.28-2.14 (m
wo B)oso21@2-1. 80 (m 3H), 1.60-1.45 (m 2H), 1.P6I/{82004/035282
J=7Hz, 3H), 0.96 (t, J=7Hz,_ . LO M5 96% 592
(M ). EXAMPLE 4 Mor phol i ne-4~car boxylic acid
{(S)-1-r(SM -(3-cycl opropyl -1, 2. 4- oxadi azol e- 5- car bony
EXAMPLE T r opyl car bam)yl I-3,3-difl t or o- 4 rhenyl - butyl)

g : )] )1 7o 1.2 4-oxadiazo gr—l_S—ecagbonvl)—
propylcabma )J_t@m i 5- phenyl rentanoi c acid and

(S)-2-anmmo- | -(3-cycl opropyl -1, 2, 4- oxadi azol -5-yl) -
but an- 1-ol there was prepafetl norpholine-4-carboxylic

acid (S)- -\(S - -G aycl gpropyl -9, 2, 4-
oxadi azol e- 5- car bon ﬁmr yl Qarb no \I - 3. 3-di fl uor o- 4-
phenyl - but yl ) - a d ._f 7.3 (m 6H),

(

(

5.25 (m | H), 5908 6/9,Hz NH), 4.7 (dd, J =

12.8, 7.4 Hz, |H)7 7(m 4, 3.4 H, 3.2 (t,

168Hz OH). 2.4-2.1 (m 3H), 2.05 H, 1.8 (m
1.1 (m 4H), 0.95 (t, J = 7.5 Hz, . LG/ MBS 35%

By Pfé@gllﬁ“ﬁ?ﬁ@%%?‘%dt i MRkl o o e s

carbonyb;gamoé-?mt@og:_a@éra@@r@} 3 .Ap‘p@cp%(@-ahmhb,yltlﬂ_oxadmzol 5-yl)-butan-1-ol there

was prgﬁh:ééﬂ I\fl(l)rHﬁ)J]ﬁe— ch%BJZéﬂLc zﬁﬁf({}f k‘) 3 §r&}1fﬂl%ré ¥~| g@:)—(f-ﬁ ?-gﬂénglgl,b,Q-&adlazole—S-
I—ar manner t 0] txan‘pl e 1 above

carbonyky ‘-m gargarnoylish B-aguddas|light tan solid.

' N%%@&S%%Sﬁdcf g oL ESR) 6P 2008, 961 9,80, 535 o

1H), 5)2'(21 'J*lué @iz, nﬁ' 4. 68*1%&18 4§ 7 Pf. §‘ ﬁ% 37 G %)b%.g o 4H), 2.4 (m, 2H), 2.2

| ne-4-car pno I C acCl
(m, THAY. fg&@dﬂﬁzélﬁé(tsl%'éff\f;oﬁﬂyIl)%r(bbyﬁeiaﬁlbéhﬁ)yl | - S3-di fluoro

LC/MS: %7%%‘25&&%&&%&%% 5bbEMRN C?gd )J g ZéG (7d,2 ;LZ:

I H), 37(m4H) 34(m4H) 23(m2H),2.2(m
IH, 2.05 (m IH, 1.95 (m IH, 1.8 (m 3H, 1.1 (m
AH), 0.97 (d, J = 6.6 Hz, 6H), 0.96 (t, J = 7.4 Hz,
EXAMBLES | ¢/ MB: 26% 526 (MrH O+Na) and 74% 508 (MNa).

%Mﬂdﬁlcﬁi carboxylic acid {(S)- 3,3 difluoro-1-[( S)-1—(5-phenv1—1,2,4-oxad1azole-3-

carbonvD)-propvlcarbamovl]-butyl } -amide

A O
0 o

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-[1,2,4Joxadiazol-3-yl)-butan-1-ol there
was prepared Morpholine-4-carbox ylic acid {( S)-3,3-diﬂuoro-1-[( S)-1-(5-phenyl-1.2 4-oxadiazole-3-
carbonyl)-propylcarbamoyll-butyl } -amide

1H NMR (CDCl3): 6 8.2 (d,1=7.1 Hz, 2H), 7.65 (d, J = 7.4 Hz, 1H), 7.55 (m, 3H), 5.4 (dd, J = 12.2,

7 Hz, 1H), 5.3 (4, J = 7.4 Hz, 1H), 4.7 (dd, J = 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 (t, 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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Mor phol i ne-4-carboxylic acid ((S)-1-FfS)-1
- (3-cycl opropyl -1
WO 2004/0emazli azol e- 5- car bonyDpr opyl car banmov PCT/US2004/035282
P-3,3-dif|uoro-butyl)-anide4?¥ proceeding in a simlar
manner to Exanple 1 above but using
(S)-4,4-dD fluoro-2-[(norpholine-4-
car bonyl ) - am no] - pent anoi ¢ aci d and
EXANPDE - A no- | - (3-cycl opropyl -1, 2, 4- oxadi azol - 5-yl') - but
““ﬁﬁj%?ol there was prepared Nbrphollne 4- car boxylic
Morphetined-c&boxyliE o 4 1-[1-55-cydpomyb [iyd. 4 lox sk elepamditazadl-grobylcarbamoyll-
334@%&;%%%%”{” 3 3-di fluoro-butyl)-amde H
: : (d, J 6.8 Hz, IH), 5.3 (m IH),
. dd, J = 13, 7.4 Hz,
4 (m 2H), 2.2 (m
; 1.67 (t, 18.7 Hz, 3H),
/5 Hz, 3H); LC/ MB: 37% 484
-58- EXAMPLE 7
_3-di fA\uoro- - -(
opyl car banoyl i -
si fit-8r manner to

5
|
| .
1.1 (m 4H), 0.97 (t,
(

Mor phol i ne-4-carb xyﬂLp
3- phenyl - .2, 4- pxady az
but vU- am de By ockedi ng Pn
Exanpl e 1 above but using

By proé&)il-ng ida Mlbmamﬁto[fixﬁﬁﬁa&hdbbﬂ%ﬂ usmg (S)-4,4-difluoro-2-[(morpholine-4-

carbonf B AGIRY PAE aeR s DS miRait smtormspyiy s ol 250

butan-1-0l Trifh@reacetitsadid @mamad o mbmad ABrhokRL PN e £46d A_[1-(5-
| 3 1. 2d,-oxad|azole ?- ‘

oxadia T '1 . ! k .
IH Nm%@mbgﬁsl‘ﬁ'\ﬁn{, ?ﬁ‘_ﬂ%ﬁ (m, 9E8- saf(d( dz. 0‘(]HZ léﬁ%_‘wr 4%%’? =73 Hz, 1H
minor)) 4 (m5LED, 1.9 (m,MID, 54%121{) B biXe, 1&3@& fraiol2 4.3, f(ml—@H)?Q o?s @, 1H), 1.8

m, 18572 (b, Db P b st ST P S0 (M %

LC/MS: 12%/56D (MzH,OlHNz) 4u@/3h: 543 1529 ( M-H OfNa) and 63% 502
(M+Na) . EXAMPLE 8 Morpl oline-4-carboxylic acid
(S~)-3.3-difluoro- - FfSV -( 5-pheng -

. 2, 4- oxadi azol e- 3- car bonyl Vpropyl carbanov P-b tyl

—am.de By proceeding in a simlar manner t o Exanple 1
EXA&%@%@@ but using (S)-4,4-D fluoro-2-[(norpholine-4-
Morphd e Heraytioxylidrciin]3- paifluad di-fl -(8GidprapRTisoxazole-3-carbonyl)-

o 1ng][??a.z-ig(511118-_2!111-‘11{13-phenyl~[I,2,4]oxadiazol-3-y|)-butan-|

O

By proceeding in a similar manner to Example 1 above but using 2-amino-1-(5-isopropyl-isoxazol-3-

ZTm m

yl)-butan-1-ol hydrochloride instead of (5)-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-( S-isopropyl-

isoxazole-3-carbonyD)-propylcarbamoyl]-hexvl}-amide as white solid.

IH NMR (CDCl3): 8 ca 2:1 mixture of isomers 7.4 (b, 1H), 637 (s, 1H), 5.4 (m, 1H), 5.26 (d, ] = 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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was prepared Mrpholine-4-carbox:ylic acid CSV3
.3-difluoro-1 - -C5 -phenyl- ,2,4-oxadi azol e- 3-
w@ a00508443/pr opyl car banov P-butyl)- -am de H NMTT/CEX004/035282
): d8.2(d, J=7.1H, 2Hgy.7.65 (d, J = 7.4 Hz,
IH, 7.55 (m 3H), 5.4 (dd, }): 12.2, 7 Hz, IH), 5.3
(d, J =7.4 H, IH, 4.7 (dd, J =13, 7.3 Hz, IH), 3.7
LC/MS rh00%H473 &+. (m 4H), 2.4 (m 2H), 2.1 (m IH, 1.9
(m IH, 1.67 (t, 18.7 Hz, 3H), 1.0 (t, J = 7.4 Hz,
3H); LOMS: 6% 520 (MtH O+Na) and 94% 502 (MtNa) . - 59-
EXAMPLE 9 Mor phol i ne-4-carboxylic acid { --f5-cvclo
<AMPI®P¥ - 3. 4] oxadi azol e- 2- car bonyl ) - propyl car banoyl | -
_"“——é*dTTIuoro 4- phenyl -butyl )-amde : By proceeding in
_QQQQQMDBNWKS}@ Edaropd-e-{1-[8iH wethiglis oxagéliBgyl)-oxazole-2-carbonyll-

ropvibambard &]_%oro 2-[ (ror phol i ne- 4-
- 5- phenyl - pent anoi ¢ acid and

(S)-2-amno-I-(5-cyclopropyl-I, 3, 4-oxadi azol - 2-yl) -
butan-1-ol Trifluoro acet aci d salt, ®Fere was
prepared norpholine-4-ca xylic acid (I- -fb5-

cgcl opropyl -ri. 3. 44oxad | e-g- carbonyl) - propyl car bam
oyl 1-3.3-diflu o;ﬁ;pllenyﬁ ) -ani ge., H NVR ( CDC

): d 7.3 (m EHN5 M(?O@t H
m

mejor), 4.95dd JJ = 7.30He,
3.7 (m 4H), 3.4 (m 4H), 3.2 16.3 Hz, 2H),
By progeeding iRa §imjlar3bioner2o Barfphe 3labhve tit Bsifgs)-4 HDdaﬂlibroZZ-Q@ﬁorpho]ine-4-

carbongi%gn%gg%tz?%% a‘éigr Endz (ﬁ/i—l%gz ﬂﬁné%%%eil\{gd—ls%%;ﬁ)l? yl)—(o}'\c/zli{-zlc;& -2-yl]-butan-1-

ol; hydighliotidd there-whs plapd:mbenﬂloBﬁd 4-cf:Box34id lacfﬂi USy-8, Sldlﬂuoro 1-{1-[5-(5-
-% PLORYds A -car%(o%z 1 -r 1S&ha; oyl }he ?@'F bfoillqo

g Nl\@(@mtl@ $ 78718Qy@Hpuf40 sl D), 6.44 s, lH) 5. 48 (m, 1H), 5. 22-5 1[0 (m, 1H), 4.68
2-am no- | - (5-i sopropyl -i soxazol - yl)<butan-1-

(m, THhBdR2dah#3), Bde (inrgh) gadit ¢f, 3H), 2.50-2. 30 (m, 2H), 2.22-2.08 (m, 1H), tl) .94-1.78 (m,
ut

ropyl -1, 2, 4- oxadi azol -5-yl ) -
3H)18§Qﬁggﬁﬁﬁﬁd}g%§? égﬁhere was prepared
LC/MSyB9 Hhol2i(Ne-1%- car boxyl i ¢ aci d
{3.3-difluoro-1-ri-f5-isopropylisoxazol e-
3-carbonyl) - propyl car banov P-hexyl)-am de as white
_XAﬂEbELﬁ H NVR (CDd ) d ca 2:1 mxture of isoners 7.4

m@wb&mmg_(m 4H) 3.4‘(m_ aH, 3.15 (m IH), 24

By proceeding in a similar manner to Exaimple 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)-

propylcarbamovl]-4-phenvl-butyl }-amide
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(m 2H), 2.1 (m IH), 1.8 (m 4H), 1.5 (m IH), 1.35
(d, J =7.0 Hz, 6H), 0.95 (m 6H);-60- LC Ms: 100% 473
W@ Mos)401EXAMPLE Mor phol i ne- 4- car boxyl i c aci d (PCT/US2004/035282
S)-3,3-diflt oro-1- -r5-r5-p@f3i |-isoxazol-3-yl )-o
xazol e- 2- car bonyl | propyl car banmovU- hexyl Vai ni de Chira
By proceeding in a simlar manner to Exanple 3 above
g met(cw%)@ 1.80 s4iHh; dish |(AJQH§>“723‘O[((IDBHP|7QLH(&€II4)' 5.45 (@, 1H), 5.08 (4, 1=
carbonyl) - am no] - hept anoi ¢ aci d and (S)-2-4a
9Hz, |19y 4.90 ﬁEtlﬁyB]Zs(mxéHmI}:{%(m XHQ)Bméc(t J213H3, 2Hmtza&5 (1, 219, 2.12 (m, 1H),
0 re was prepare
ISS(E%QQ gp? 2ﬁ%a oxylic acid
LCHMBf%NBzB9dM#Duoro l-(l-r5-f5-
nmet hyl -i soxazol - S-yl Voxazol e™- car bony
- propyl car banoyD- hexyD-am de s white solid. H NWR
EXANIPIKI3) : d 7.78 (s IFD, 7.40 ( IFD 6.44 (s, Ilﬁ
22-5.10 (m,. +? q (m .
()

72
hcn-2-v1-oxazole-

&mmﬂmmwlgum(m 3F), 1.60-1.46
(m 2H), 1.08-0.94 (2xt, 6H). LG/ M5: 99% 512 (MH).
EXAVMPLE 12 Morrhol i ne-4-car ic acid
| (S)-3.3-difltioro-I-r(S)-I azol e- 2- car bonyl ) - propy
| car banovn- 4- phenyl - but vifl ram de o o LJ By proceedi ng

in a simlar manner to tpl e 2 above but using
(S)-4, 4-di f| uor o- 2- LEfDrphOM|ne 4- car | ) - am no] - 5-
rhenyl pent anoi q QDr/EZTK

(S)-2-am no- I-ée;? | - 28yl Jbut an / hydr ochl ori de

there was prepa nor phol | 4 carboxyllc acid
zol e- 2-

By précge%}n)gll% a F%}'él%;{)}%’)‘:%%gr to ]%(%g%ﬁ;l %BY%/ ut jls%gsg-gr@ﬁ%@%@orphohne—&

carbor(y3@lino)- 5-phe|nyl’-p&£ﬁa]:(o$q aclid'ﬁn.d (3)-33111(@ 1- dSWnopﬂen@yl(dﬁazo’iﬂ)yl) -butan-1-
ol hydgm%\ami eri; Ergas prep orphe arhe ] —d-xﬂlllol}?o 4-D enyl-1-[(S)-
-(5-tHi 2-3Hxazde-35a 12 onv]Zarl:Emﬁm-bdtﬂ)-,anﬂdeSS (m I H)

1or Qs 95 ét, J= 9Hz, 3I—%
HNMR (CDCl3): 8 7.53 (dd, J = 3.6, 1 Hz, 1H), 7.48 (dd, J = 5, 1 Hz, 1H), 7.4 (s, 1H), 7.3 (m, 6H),

7.15(dd, J =5, 3.6 Hz, 1H), 5.4 (m, 1H), 5.15 (d, J = 7.1 Hz, 1H), 4.7 (dd, J = 13, 7.4 Hz, 1H), 3.7 (m,
4H), 3.4 (m, 4H), 3.2 (t, 16.7 Hz, 2H), 2.4 (m, 2H), 2.1 (m, 1H), 1.8 (m, 1H), 0.96 (¢, J = 7.5 Hz, 3H);
LC/MS: 100% 561 (M+1).

EXAMPLE 14
Morpholine-4-carboxylic acid {(S)~-1-[(S)-1-(benzoxazole-2-carbonyl)-butylcarbamoyl]-3.3-difluoro-

4-phenyl-butyl}-amide
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LG Ms: 97% 479 (M+l ). EXAVPLE Mor phol i ne-4-carboxylic
acid ( ( )-3, -difluoro-4-phen g - - FCS)-
wo b@swiilephen- 2- yl - oxazol e- PCT/US2004/035282
2-carbonyl ) - propyl car banoyl lghut yl ) - - ani de By
proceeding in a simlar manner to Exanple 1 above but
using (S)-4, 4-difluoro-2-[(norpholine-4-
By prmtdi@ﬁ}lla)smm majneb tofixamplle pamtvabwj wing ¢$)el, 4difluoro-2-[(morpholine-4-

carboxﬁ}r%an%n(ﬁrg oxgrh%agrl-pg ta1t10|\1/cb§)c1£ a%d2 @é % agrggoz ?lbégz?)){allz)ol_-g-ljlz -gc%aln—ol—ol there was

prepaned peiphbling-44 s arlaxilixa S @ 4[(B)-1-(benzoxazole-2-carbonyl)-butylcarbamoyl]-3.3-
mﬂm)$ ;gﬁl_uor -4- phenyI-I-rfS)

=2-yl - oxazol e- 2- car bonyl ) - pr opyl car banoy
g NMk (CDCvg)J %ﬁatsd\/&bd? d\M?} 56 ?51'21 =@ 1z, 513) (7%@ ¢ 3’—7 231{26’11{} 7.47 4, ]
- 8 14 150618 o, BE0L 5.6l 100 56554, B it 4'01, .30 (o 7|4l‘Hz lH) 3.7,

AHD), 3533)](5 %ﬁ*)ﬁ F%n(t JZU_S'G ii’%z Lgh?)h% 3@0721&)?,9% (I(jt fH)ié’S-ﬁq_éH)% Hym, 2H), 0.94 ¢,

J=7.3H73Km 2I—|) 2.1 (m : 0.96 (t, J =
LC/ VS: 100@6561 (NMI) EXANPLE 14
LCM%/brp%“?ﬁ@*h):carboxync acid {fS)- - \(9)-
- (benzoxazol e- 2- car bonyl ) - but yl car banoy P-
, 3-di fl uoro- 4-phen gl-butyl -}am de-62- By proceedi ng
in a simlar manner to Exanple 1 above but using

;XAMEQ_IE4-d|quoro 2-[(morpl ol ine- 4-
Mo;pb%%%égg-ca}/rlt)gx%

Jﬂmgmﬂﬂ&nﬂkhimkﬁmmélne 4- carboxyllc acid J(SN$r(S)-I-

3enzoxazol e- 2- car bonvi ybut yl cgr banmoyri - 3. 3-

di f | uor o- 4- phenyl - butyl )-a NVR (CDCl ) @ d 7.9
(d, J =8.0 Hz, IH, 8 Hz, IH), 7.56 (t,

J = 7.2 Hz, IFD, 7 Hz, IH, 7.2 (m 6H)
5.6 (m IH), 5.05 (d , 4.71 (dd, J =

12.8, 7.4 Hz, |H), .35 (m 4H), 3.18 (t,
J= 16.8 Hz, 2H) . , 1.8 (m

IH, 1.4 (m 2H), 0. 94H(t, = 7.3 _;{:E%; LC MB: 100%
543 (MH ). EXA 15 Nbrpﬁob'ne 4-ca ylic acid

ri-(2-benzooxazol - 2- yI-I-netﬂloxynethyl-2-oxo-et|iylca

rb l)-3.3-
By procee mg){n 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-y1-1-methoxymethyl-2-oxo-

ethylcarbamoyl)-3.3-diflnoro-4-phenyl-butvil-amide.

H NMR (CDCl3): §7.9 (d, ] = 7.7 Hz, 1H), 7.67 (d, J = 8 Hz, 1H), 7.56 (t, J = 8 Hz, 1H), 7.48 (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, J =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-[(S)-1-(benzoxazole-2-carbonyl)-1-methyl-butylcarbamoyl]-3.3-

difluoro-4-phenyl-butyl }-amide
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di fl uor o- 4- pnenyl - but vP-am de By proceeding in a
simlar manner to Exanple 1 above but using

W@ 3)05440142i f | uor o- 2- [ (nor phol i ne- 4- PCT/US2004/035282
car bonyl ) - am no] - 5- phenyl - pgpt.anoi ¢ aci d and
(S)-2-arrino-I|-benzooxazol - 2-yl - 3- met hoxy- propan~| o

t here was prepared norphol ne-4-carboxylic acid
i -f2-benzooxazol - 2-yl - |
nmet hoxynet hyl - 2- oxoet hyl car

3, 3-di fl uoro-4-phenyl - but yi

7.9 (d, J =7.7 Hz, |H), 7]6 ,

(t, J 8 Hz, IH), 7.48 (t .
57(m||—|),5}1/@N)JJ\_7Hﬂ - .

7.3 Hz, Hnin 2. 2§ ( . .
HzIH),38(rn>\/l;|) 3‘@ )
(s, 3H), 3.22 (t)7J= 16.2 Hz,[ 2H). 2.25Fm 2H); LO MS:

94% 545 (M+1l). EXAVMPLE Mor phol i ne-4-carboxylic acid
A mix{u$9 of (Sj:ﬁ—@nmo -1-HeRRREAXBFLDeMet6ALRBAN 1 ) one hydrochlonde (80 6 mg, 0.3
but IcarbanDyII-S 3-_difluoro-4-phenyl - g %
mmol)J gﬁ] (,]%dlg -[{Fporphplige- 6—f:arbonyl) amino]- 5-pheny1—pentano1c ac1d (0.102 mg, 0.3
mmol) S)O)lci (?lf}hg’l og,b nﬂggzgmmhs Ay, 0%6'15%5&1}/ hidRSIbARPY1 ertRGiine (0.2 mL)
in DMﬁpéjars gt%aedgal[c Ifqog)éérage?anfre PYF&”&]% |’Iihe rcactlon mixture was diluted with ethyl
acetate® Wﬁslﬁd Wﬁlﬁ BMH )INEH(II r@}m‘ﬁﬁdﬂh hHOEL aRB R PRI St AIGACEL s()lQ’uJap a'he organic
oh Iy % 6% 0.36 nmmol ), HOBT (
ase %‘%H%%Tf)m“é g ol V“é‘E RYAPaieA ém%ees r@umd)m?swrmwgwe the
crude pyaducs Pufifi@domby $iBeMRel @MRAH BhidhRtoRMBhY) eBifthe wih €thyl acetate and
reaction mxture was_diluted with ethyl acetate,

heptang SUHE ey HorRatine-frepboxylic acid 143 Ll (R ifesnagrazel rd rearbonyl)- 1 -methyl-

butylcsirtisyalk £8dika6b-4siHent] a1} - IMRIOAGNI ¢ phase was dried
over magnesi um sul fate and sol vent evaporated under

TH NMR (Rel): @ﬂe&@&y 8@1@, lfIé) t7h€e1 (@rlrie8 Pr.ddDct 53 (dt, =72, 1.2 Hz, 1H),
col.um chromat ogra
743 3 1 e T G0 a8 B0 280 2 Hho BEnAG S (e 2.7 im0, 3.3 (m,
4H), 31T¢, ukhcpdsem Apcar b8 HY! 2. caacig), KB «f sif, $hskm, 2m), O9(t J=7.3 Hz,
-fbenzoxazol e- 2- car bonyD- | nethylbutylcarbanny
3H): 3, 3-di fl uor o- 4- phenyl -butyl | -ani de C82% . H NMR (CDC
LC/MY::10006 658 (Ni¢1). J = 7.8.0 Hz, IH), 7.64 (d, J =7.8 Hz,

IH), 7.53 (dt, J = 7.2, 1.2 H, IH, 7.43 (dt, J = 8,

1.2 Hz, IH), 7.2 (m 6H), 4.9 (d, J = 7.3 Hz, IH)),

4.65 (m IH), 3.7 (m 4H), 3.3 (m 4H), 3.1 (t, J=
% g Hz, 2H), 2.2 (m 3H, 2.1 (m IH, 1.74 (s, 3H),
—A“M]L'ﬁ%—(m 2H), 0.9 (t, J= 7.3 Hz, 3H):

Morpholine-4-carboxylic 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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LG/ Ms: 100% 557 (M+ 1). EXAMPLE Mor phol nme- 4- car boxylic
acid F(S)- -((9S)-
wo e@anai32 phenyl - propyl car banoyl ) - 3, 3- di f | uor oPdF/phmyH35282
butyl | -anide Proceeding acgg.ding to the PyBOP
coupling nmethod given for exanple 1, but using
(S)-4,4-difluoro-
hydroﬂﬂ@r(dwﬁhghgjasm@peﬁe aoipbolihe bpylie Bei] ¢ a8
O R § e 27,2 1R n;ﬁd- butér onitril e-64-
are
1H Nmwr(EbOl4) re7.9 4, ¢ artwmy WS, AL (8 10H), 5.1 (d, T = 7.3 Hz, 1H), 4.6 (m, 2H), 3.
[YS()-I -é()YS)-Ie&-c ano- 3- Hzenyltﬂgwrop))/ ca(r bam)y l) - » 46 (n. 28, 3.6
(m, 41B33.8i(H 4 9245 bh éﬁy lebuﬁy RI74dnT ed.2. HEINES (16DE), J.1 (mEH);
( , 7.2 (m 10H), 5.1 (d, J = 7.3
LC’MEQR’”%’SS]@I%‘Z (m W (m 4H). 3.3 (m 4H), 3.2
(t, J-165Hz 2H) 2.74 (t, J =7.2 H2H), 2.3 (m
B g1 1 (m ZFD LG M5: 100 % 485 (M+l). EXAMPLE
| me-4-carboxylic acid rrS)-1-rcyanor
Morplelingi-caboxydioacid {f3) B(Fanbrhéthyircarbdmpil-8.3ydifidprortt yph bnyvaBrted-amide
o Proceedi ng according to the PyBOP coupling nethod
given for Exanple , but using ( 4-di f | uor o-
2-[ (nor phol i ne-4-carbonyl)-amn phei iyl --pentanoic
acid and am no-acetonitrile hydmochl ori de, there was
prepar ed, norphol i ne-4-carbo i.c acid rfS)-I-(
cyanonet hyl - car banoyl ) - 3}}3-d fL%Pro-
phenyl - but v- am de. .95 (b, IH), 7.3
(m 5H), 5 25 (d, = 7.0 Hz, FD, 4 7 (dd, J = 12.7,
7.2 Hz, 4. 1(m lﬁ 3. 7(m 4H) , 335(m 4H) ,

Procee?kéﬁa%orm%&ﬁﬁ;%g%ggz c"%éj;?%rlngthod étn%:naff '_%Xa / JVEEE L%Bmgo(%) 19 § difluoro-
2- [(mqrplﬁ‘liﬁé}41darbbny®rmho] f5(1ﬂibhylﬁ1mntmble laeid At éjm;db—ad‘hﬂdrym&aiybﬁ)ﬂmonde
there ‘%Jé)p}efareﬁ) mo { V]@—féﬂlﬂuoro—zl-
phenyrngyll-0migg. mol ), ( S)- 4, 4-

ne- 4- carbon

noj

Iy Nlﬁ#fg%;ﬁ“ 5)§C7 E{ﬁ((b,zljghﬁ%(m(ﬁ By 52560 fylyg&g 1H), 4. 75 ((fl,h Je . ﬁ.?,pfz Hz, 1H),

- 4.1 (m, 2H), 3.7 (m, 4H), 3.35 (m, 4H), 3.2 (t, J = 16.3 Hz, 2H), 2.4 (m, 2H); LC/MS: 83 % 403

(M+Na).

EXAMPLE 19

Morpholine-4-carboxylic acid [(S)-3.3-difluoro-1-((S)-1-formyl-1-methyl-butylcarbamoyl)-4-phenyl-
butyli-amide

A mixture of (S)-2-amino-2-methyl-pentan-1-ol hydrochloride (104.4 mg, 0.67 mmol), (S)-4,4-
diftuoro-2-[(morpholine-4-carbonyl)-aminoJ-5-phenyl-pentanoic acid (231 mg, 0.67 mmol), EDCI
(154 mg, 0.8 mmol), HOBT (108 mg, 0.8 mxmol) 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 1IN HCI, saturated NaHCOj3 and then saturated NaCl solution. The organic phase was
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(154 ng, 0.8 nmmol ), HOBT (108 ng, 0.8 mml) and
Dii sopropyl ethylamne (0.23 nL) in DMF (2nlL) was
wa@RiosHoed4nt room t enperature overni ght. The r eBCT/USI004/035282
mxture was diluted with etpyl acetate, washed with
cold N HCO, saturated NaHCO and then saturated Nad
sol uti on. The organi ¢ phase was-65- dried over MJS and
dried oot MehO. mdaplaamhmbommd ander educeatprpsses sl e the cgide @rddha.

puin PB gt o ARl o viol el S i aspa e e
._MMM@L@K@B@B-HMOIA -16(68 bty liogyraethy-1-methyl-butylcarbamoyl)-4-

|.uo (r SVI - hydr oxynet hyl - | - net hyl - but yl

P—lcagb%mﬁhm it ?23 ey i/l “buty -arni de (223 m, 75%. A

m xture of Mor phoI i ne-4-car boxyl ic acid 1YS)- -
Amlxglre ?ro%i-gl-(ca hox hc% 1d TC3 : e
M&@&Mﬂt—bﬂﬂﬂ%ﬁﬂde diln alg)EaI@dB%NMarﬁlﬁIan&lnﬁq«e I{lSI%hnMM 2 eq.)

red at r oom.t e

in DA Rl o Bl " e B 7 SRS AL B S RUR F GO mEfp sodium
thlosulifat mrsamextbdmaﬂrmg. ThEhpeodpetorhs ektxwasi witt ethyltaedatehidwashbywith
s S04 S0 PRSI L) o30LEMSEL il O capors nter
reduceé\pmswaﬂ’enﬁaaneteby siled Lgele:ﬁroma&@ap]@ eldﬁug iwlith emtyl @Atateyheptane mixture

uorol -(S\/I | forrTy 7
lHNl\Iﬂfél(C%g}fgg%l -b l)((:%%%%,ns)%l%o@ gﬁhen(}/qldibbu%%z;gll%}?ﬁ g d??=13,7‘3

, (dd, J 13,
b, 16 7 | a4 o b g gyl Satf 2 Dag R L0 0 18
1.9 (mHAD, 2B (m,2H3, ]E3ﬁ(s,23|:§|)),1:1(rﬂ1 ZL(LIm 0pKy, J=11. BHz(?rleD I H), o 1.3

, m 2H), 0.9 , J= 7.3 Hz, 3H); LC ME:
LC’M%‘E?Q%%&(R”(* 1) EXAMPLE 20

Per hydr o- 1, 4- oxazepi ne- 4-car boxylic acid

}{L%\QO rrS)-I -r3-cycl opropyl -1, 2, 4- oxadi azol e- 5- car bony
Mf—)—p"ropyl carbam)yl | -3, 3-difluoro- butyl >-anmide To a

h {toxe Shrbd ‘ = g¢lby ﬁ*ﬂ-lLZ 4l oxadiazole-5-carbonyl)-

(3-cyclopropyl-l 2 4- oxadu zol -5-yl)-butan-1-o0

hydr ochl ori de (83 nmg, Q3 Ib and di i sopropyl et hyl
amne (121 nmL., 0.7Q nmgl I j_d djchloronethane (12
m.) was added H N

| - (3-Di nethylan1nopLgéyI) S’ekﬁylgéﬁggdiinaide
hydrochl oride (66 ng, 0.35 nmol) andlAi-

To a mixture of (S)-4,4-Difluoro-2- [(perhydro-1,4-0xazepine-4-carbonyl)-amino]-pentanoic acid (97
mg, 0.35 mmol), (S)-2-Amino-1- (3-cyclopropyl-1,2,4-oxadiazol-5-yl)-butan-1-ol 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 1nL) and washed with dilute HC1 (30 mL), then
saturated NaHCO; (30 mL). The organic layer was dried (Na,SO,) 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-o0xadiazol-5-y1)-
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hydr oxybenzotri azol e hydrate (47 ng, 0.35 nmmol). The
m xture was stirred at roomtenperature for 16 h r
wo bes/owers2 di | uted with dichl oronet hane (20 nl)PemnudsS2004/035282
washed with dilute HO (30 '@6)- t hen saturated NaHCO
(30 m.). The organic layer was dried (Na S 4) and
concentrated in vacuum The residue was purified over
bydrod2 nethsiliptop@lcaBimovel- 2B difly ovd-biltyiebhwle @e®naf 5 dep anrelorless glassy

solid. &‘%;§g%§§§(¥5&ggx§{? i an?}‘ gor d Perhydro-1

ftS)-1-((S)-1-r(3-cyclopropyl -1. 2. 4- oxadi azol - 5-vyl

To ahs;?g‘\%é’iyqfn%‘?wc’ll-’p?'Bﬁ%e%iﬁ?ﬁéCﬁﬁ’;?f‘Xlicsé‘-‘iﬁi (PG poplogropyl-1.2.4-
oxaduﬁbﬁﬁyl’) -h@@ oxygmetiTa]-PopAsarbarG®ll PB Batifuogd-bustgly-agfidel (@10 NP4 mmol) in

dry d1& ggé)gy {16%&5 Egle a\.i,rngec‘)riv}s ?(’)V!%Sm&i@‘?eg lggss-E?awl}/gér%H}dane (143 mg, 0.34 mmol).
The rdaCin \lvas{s@fiéd- it-HT Br )i odriapy lichlosnthane (20 ml) was added. The reaction

v R S NS GRS BB A o,

The aglicotd layed I’V&k barveted 20thrdichldrofhethadd @as3@eilsd The sfzahiBlldyets were dried

ri odi nane, (143 The. reackti on. wa .
v B Sl e . i T il poE DT sl asl e with et
acetatﬂm)aptums(gﬁdﬁdledo lﬂ'(b\%) toedfoid Pdthtias 1 guaneinine- 4WlatH’d>xﬂlc acid {(8)-1-[(S)-1-

75%)as<etw1amtseﬁidvmth di chI or omet hane (2 x 30 m_) The

R D SR I el e 35‘5 15PE 170 a7 Lhe 2}?@2?78 (@0, 48D,

3.59 (8l mmed ApichafeEBt hyd (rdCeh .87 (Rep)anes (g B, erss (B01HPA%D (¢, T =18.8
o, 30035 e R 99 b 5 RIS SEIRy | ¢ et ¢

cvclopropyl-l 2, 4- oxadi azol e- 5- car bonyl ) - propyl car bano
5 é!:-gIB-difluoro-butyl|-am' de (82 ng, 75% as a white
8 H NVR (CDCl ) d 7.52 (d, 6.2H), 5.28 (m |H),
Perhy&roQ3t- t_ﬁ)_dzepi}le% chrboylicl 4d)d {486 HM-3LdlopdpyiSt 1. Moxdidzole-5-carbonyl)-
3. 59 4 242 m2H) 2.23 (m 1H, 2.07 (m
10 amayligh3- 1 ® (m IH), 1.69 (t, J = 18.8 Hz,
' 3H), 1.15 (m 4H), 0. 98 (ty J = 7.5Hz, 3H); LCMS: 97%
458 (M+H). EXAMPLE Per hydr 6<1. -oxazepi ne-4-carboxylic
acid
{(S)-1-r(S)-1-(3-cycl oy opyl + . 294- oxadi azol e- 5- car bon
yl')- propylcarb argay}\ NS exyl -am de By
proceeding in a si mﬁr manner Exafple 20 above but
usi ng o -
(S)-4,4-difluoro-2-{([I|, 4] oxazepane-
-heptanoic acid and (S) -2- amno-|-(3~
By pregpedingn o siplilat inahngr Bxeaytle@Dofbo®: it psibgit an- | - o
(S)-4 UGB Q1 Hcal PB4 YRSonb SRR I DR il 2k (5) -2- amino-1-3-

cyclopropyl-1,2,4-oxadiazol-5-yl)-butan-1-ol hydrochloride there was prepared Perhydro-1.4-

'Z.‘

ar bonyl ) - am no}

oxazepine-4-carboxylic acid {(8)-1-[(S)-1-(3-cyclopropyl-1.2.4-oxadiazole-5-carbonyl)-

propylcarbamoyi]-3.3-difluoro-hexyl}-amide (98mg, 65%) as a white solid.

"H NMR (CDCI3) 8 7.6 (d, J=7.5 Hz, 1H), 5.25 (m, 1H), 5.10 (d, J=7.5 Hz, 1H),

4.65 (dd, 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).
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oxazepi ne-4-carboxylic acid
| (S)-1-r(S)-1-f3-cycl opropyl -

WO 2008/00M3zli azol e- 5- car bonvDpr opyl car banoyl | - PCT/US2004/035282
3. 3-di fl uoro-hexyl)-am de Qggng, 65% as a white
solid. HNW (CDC13)d 7.6 ( 7.5 Hz, IH), 5.25 (m
IH, 5.10 (d, J=7.5 Hz, IH), 4.65 (dd, J=U, J=7.5 Hz,
IH, 3.75 ( 6H, 3.55 (m 4H), 2.4 (m 2H), 2.2 (m

EEE?I@;EZ% 95 (m IH), 1. (m 3H), 1.55 (m 2H), 1.10 (m
95 (t, J=7.5 Hz, 6H); LC Ms: 70% 486 (M+l) and
MorplR0if6-$H0abdxivtid adii O5)-1-6B)-1 EXANRofy12P2 4-oxadiazole-5-carbonyl)-
propylviobphuol i 3t diflu ravhbon yhinleaci d {fS)-1-rfS)-1-f3-iso
rropyl - 1.2, 4-oxadiazol e-5-carbonyr) -
propyl carbanoyl | -3. 3-di fljuoro- hexyl -am de By
proceeding in a simlar mamper to Exanple 20 above but
usi ng CSV4. 4-Di fl uoro-2-r r phol i ne- 4-

car bonyl Vam noi - hept agoi cfacidd ad (S)-2-am no-
-(3-isopropyl - , 2,4 ¥adi.azolnk5- -putan- -ol there
was prepared, M ph&fin5-4- arboxylﬂgﬁacid I[fS)-1-
rfS)-1-f3-isopropyl~l, 2, 4- dxadi azol
car bonyl ) - propyl car banoyl 1- 33-di f | uor § hexyl ) - ar ni de
f'22ng 719 as white solid H NVR ( 3)d 7.5 (d,
25 (d,.J=7.0 Hz, IH,
By projésdise claﬂsml&@f%m@f " (Efiﬁmpl‘i’ 7 ab%e i (UHjoe M@Q—@M‘*—
carbon3l)-2 -h¢ 1c%c1 511({ (;) 22'%1‘1)1110 i)n(s‘]-lséﬁﬁbpylu'b 4(03&acﬁaz§)mj gghﬂltan-l -ol

there Wrep{% Y ,
carboM&lEarBﬁntMDW@hﬂiﬂuﬂﬁ I&xﬂ@fabﬁéﬁ mingmu %) bd @ﬂé@%ﬁd ) -

4- oxadi azol e- 3- car bony

R KL £ b O B2 T (T 6L R e 11D sol ut i on
465(&1fJ_13 7.0 Hz, 1H), 37(m, 4H), 34(m,4H) 3.2 (m, 1H), 235 m,2H

ﬁ% 4-Di f | uor o- gg hol 1 ne- 4-car on% h anlno] hep
2.1 (g Bl & (g (78 35 19060 JnﬁHF)GHhO&(héf YHedRam de
LC/MS: 629474 nastah@ade dospacassiosel y with

(S)-2-Am no-I-(5-tert-butyl-1, 2, 4-

oxadi azol - 3-yl ) -but an-1I - ol (240 ng, 1.13 nmol),

O (7-azabenzotriazol-1-yl)-N,N, N ,N -
B ' ¢§15 met | iyl uroniun i exafl uorophospliate (226 ng, 0.59

and dii sopropyl ethylamne (0.104 m, 0.60 muol).

Morphfl@@ ot dagdxgici I'T €d a&li I 00My {seNNEY. Al - Brt BUBH- r1”29!']<§)r;'ad1azolc 3-carbonyl)-

S Iven %va orat ed._under high vacuum Resi dué taken up
ropylea OFQ-ge hed wi th N hydrochl oric acid,

saturated aqueous

"‘ o5yl 1 Cl N )-b-d 622l -isaprapylsd 4 oxadiazole-5-

v“\r

A solution of (S)-4,4—Diﬂuoro—2-[(morpholine-4-carbonyl)—anlino]-heptanoic acid (175 mg, 0.60
mmo}) 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-y1)-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 1N hydrochloric acid, saturated aqueous

bicarbonate solution and water, dried over Na,SO, and solvent evaporated under reduced pressure.
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bi car bonate sol ution and water, dried over Na S and
sol vent evaporated under reduced pressure.-68- Crude
weewosfoiee2 on flash silica (10g col um) el uti ngP@d/UR2084/035282
m xture of ethyl acetate and hept ane (2:1) to give
Mor phol i ne- 4- car boxyl i c aci -88 (YSVI-ffS
VI-r(5-tert-butyl-1.2.4-oxadi azol -3-yl)-hvdroxynet hyl 1
Crude prug\fl\lmgf%ﬂ f4h Qﬁ’i@@"lbi o’igi’nﬁl e“é%g ?ﬁ%f‘l}l hel)ﬁ}f(ltl)re @{ %%}ﬁ%ﬁéét}g Gna heptane (2:1) to
phqlife YALLTE "p (Bl (S)-1- [(S-tert—butvl—l 2.4-oxadiazol-3-yD)-hydroxy-

methvﬁﬁl%pshca{ﬁa%vi} 3[3( éﬂﬁ&& heltpiad % ﬁoé?;}igﬁ f(f’cﬁo% 3-yl)-

droxy- met hyT | - pr opyl carbam)y o-1iexyl)-
MS : 4@ H)57 ng, 0.117 mol) in nethylene chloride (3 nl)
was treated with Dess-Martin periodi nane (59 ng, 0.139
mmol ) and stirred at roomtenperature for 90 m nutes.

A sofieny of c Maspholinsd-cirboxibis  owad he)wir {(H- h[(éﬁtr&bmhl @ft-oixpriazol-3-yD)-
t 0 o
il 9SSR PSR SO ) mein
Chlorléfh@evﬂ) Ve (ieealigd mﬁhé%eéﬁ-MartﬂIhvén@@mm@9m Opléﬁurfmeld atylstirred at room
tempcf‘elnﬁ§ lPoerU RJHB{eQ gfh%F}QééuGA H‘é}iuﬂg V\Mst xt)asﬂec{% lﬁr s%hﬁ{on%tf IMZS203 in water
acetate and hept ane to give
(0.26Nh rs‘gfwjﬁmdn @qu@oq,sa‘wbq;&%apﬁecsogl@pm and water, dried over Na,SO; and the solvent
evapoia‘eﬁ)unher[&(ﬁ)ced &éuﬁee'f‘ﬁebﬂé&éqe was rified b flas chrcgn%to%faphy eluting with a

- oxadi azol e- S- car bony”- car banmoyl J
mlxmi equl%lb’baq‘?@%ﬁng haptngdl éktoaﬂa"ed‘f’lf)l’nhhlﬂtleeﬂr-sgwﬂ’hé M_Idrf@) 1-KB-1-(5-tert-
- Q XY
butyl 1 241&%8141%5!%35% er ?ﬁ) %Etp iﬂar% -%’)I%a |u§£§aﬁé}8’g’ car 3%3+?ﬂwme solid
mg)opyl carbanoy P- , 3-difluoro-4-phenyl-buryl -am de By
MS : 4¥3QeRegi ng in a simlar manner to Exanpl e 23 above but
using (S)-4,4-Difluoro-2- [.(or phol i ne- 4-
carbonyl )-am no] -5- rhenyl - pentanoi c acid and
EXAMME 24 Ami no-| - (5-tert-butyl -1, 2, 4-oxadi azol - 3-yl ) -
Morpﬁb_ﬂhém cger)Lth Q&ﬁ ‘?( SW@?] - ﬁﬂ%ﬁﬁfg 1M Bﬂﬂka'zgl@ -3- a%pﬁ )ﬁ}/olkal(c‘!arbamovﬂ~
_aC| - t-butyl -, . 4-oxadl azol e-
EGPaen) 'u- £t 'a'- carbanoy P-3, 3-difluoro-4-phenyl-b
ty|I) am de as 7:3 mxture of _dgjastereoi soners. H NWR
(€A ) d: 7.36-7.19 (m 5H) 5 (d, J=7.1Hz, I H),
5.31. (m IH), 5.03 & 4.96 =7Hz, I1H), 4.68 (m
IH, 3.76-3.59 (m 4H), §.5326(m4l—|) 3.18 (t,
J=I .8Hz, 2H), 2.52-2% 18 17194(mIH),
1.88-1.70 (m IH) 1)]37

. 19H 0. 93 (t 4Hz,
3H) . N~ °N
S J)k“

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-1,2,4-0xadiazol-3-yl)-

butan-1-ol there was prepared Morpholine-4-carboxylic acid {(S)-1-[1-(5-tert-butyl-1.2.4-oxadiazole-
3-carbonyD)-propylcarbamoyl]-3.3-difluoro-4-phenyl-butyl } -amide as 7:3 mixture of diastereoisomers.
'H NMR (CDCl) §: 7.36-7.19 (m, SH), 7.15 (d, J=7.1Hz, 1H), 5.31 (m, 1H), 5.03 & 4.96 (2xd, J=7THz,
1H), 4.68 (m, 1H), 3.76-3.59 (m, 4H), 3.45-3.26 (m, 4H), 3.18 (t, J=16.8Hz, 2H), 2.52-2.18 (1, 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-carboxylic acid ((8)-3.3-difluoro-1-{(S)-1-[5-(4-fluoro-phenyl)-1.2.4-oxadiazole-3-

carbonvl]-propylcarbamovyl}-butyl)-amide
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M5 : 536 (M+H). EXAMPLE 25 Mor phol i ne-4-carboxylic
acid rrSV3,3-difluoro-1I -IfS) -

WO 20054040141 | uor o- phenyl ) -1 . 2, 4- oxadi azol e- 3- PCT/US2004/035282
car bonvP- propyl car banovD- buf{iél Vam de-69- . N. By
proceeding in a simlar nanneér to Exanple 23 above but
using (S)-4,4-Di uoro-2-[(norp oline-4-carbonyl)-a

ni no] -pentanoic acid and

(S)-2-Arnino-I-[5-(4-fl uérapb.

enyl)-1, 2, 4-oxadi azolQ@3-yl'] -butaf-1-ol there was
prepared Mor pholi Ah: 0 Nl\i/jq%ml (TSV3. 3-
difIuoro-l-(rS)-I-r?-fZHfl or oZphefiyl - 1 , 2, 4- oxadi azol

e- 3-carbonyl 1-p car banByl )}z but - ami de H NMR
(€A ) d: 8.21 (m 2H), 7.31 (d, J= , IH),

7.30-7.20 (m 2H), 5.38 (m IH), 5.0 J=6. 8Hz,
IH, 4.63 (m IH), 3.75-3.64 (m 4H) \=3/44-3.33 (m
4H), 2.58-2.28 (m 2H), 2.22-2.04 (m I, 1.96-1.79

(m IH, 1.66 (t, J=18.8Hz, 3H), 0.97 (t, J=7.4Hz,
By prakhding\ba sind@8mirdviéHp Ex EAAl/PE b RB but using
; L X X AL i
(S)'47!>@§ig15]03(|)1(-23§1é0§]8)% {1%_ —éé&%{%{}q%%h?o]-spentanoic %CYI& lach {S?—Qy&pino-l-[}(él-ﬂuoro-
phenyD¥1cH4-badiabad 3oyl PouBan3t-dl thdreionopréppbd BMoydholing-4-kdrbarylicl acidB(S)-3.3-
r i ] n.a i m Ile}r manner. t.0 anpl t

"B NMER (DD S} 8.2 ireeia ED) 57. D@D H6-3pie N 1) Gi30-7226 (¢h, 2Ry 5.38 (m, 1H), 5.07 (d,

S),-2- A no-| - ( 5- | o | -1,2,4-oxadi - 3- =
3= SR O3 et 2408 By o R B Aot g 4Py pa-2.00 .
1H), 189&5'%79[(61?»')}11,%[65(1( fle;elﬂ;zmpmwl tl ;][fcmz |315D'3 o it .

ol e- 3-car bonyl ) - propyl caf banoyl | - 3, 3-di f | uor o-

Mszf%ﬁgiﬁ@ﬁ'-butyl }-am de as 3:1 nixture of

di astereoi soners. HNWR (CDO ) d: 7.36-7.20 (m 5H),

7.14 (d, J=7.1Hz, IH), 5.26 (m IH), 5.02 & 4.96 (2xd,
EXAMPI/ IH, 4.70 (m IH, 3.73-3.61 (m 4H), 3.43-3.28

3 = 2. .

I
propyRidbam®11933-diflosd=4/pHatid buH) ami¥® : 520 (M+H). - 70-
EXAMPLE 27

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-cyclopropyl-1,2,4-oxadiazol-3-yl)-

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.

'H 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=7Hz,
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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Per hydro-1 . 4-oxazepi ne-4-carboxylic acid ((S)- -
-N-cycl opropyl -1 .2, 4-oxadi azol e- 3-car bonvDpropyl carb
w@eaploho132 3- di f | uor o- hexyl )-am de By proceedi PQI/UR2084/035282

simlar manner to Exanple 22 above but using

(S)-4, 4-Di fl uoro-2- [(perhydPo-

oxazepi ne- 4-car bonyl ) - am no]j - heptanoic acid and

(S)-2-Arnino-I-(5-cyclopropyl -1, 2, 4-oxadi azol -
lggmgﬁﬁE@ptan | -ol there was prepared
EAANELEST

4 oxazgplne 4- carboxyllc aci d S)-I-
AP SPHIE nacid S L L1A1S cyedoproprl hy #-oxadiazole-3-carbonyl)-
Drovvl'c%%wmﬁﬁjaﬁﬁ@%[heﬁvl:’} adlidel uoro-h exyl | -amde as 5:1

m xture of diastereoisonmers. HNWR (CDA ) : 7.44 &
7.39 (2xd, J=7.3Hz, IH), 5.30((rn, IH, 5.05 & 4.98
(2xd, J=6.5Hz, IH), 4.63 (m_tH), 3.79-3.73 (m 4H),
3.59-3.53 (m 4H), 2.47-2 23 (m 3H), 2.15-1.76 (m
6H), 1.57-1.43 (m Zkbo 1.3838~t. 26o(m 4H), 0.95 (t,
J=7.3Hz, 3H), 0.93 /U\J—.HK,,S.{NE:486(I\/H—I).
EXAMPLE 28 Per hvdr o-'N; 4-xazepi arboxvlic acid
r(s)-1-((cyanone thJc ar bagovl) 3, N3=di - f | uor o- hex
gam ide A suspension of Pol ystyrene byund
carbodiimde (570rng, 0.73 rnrnol) and 4-Di fl uor o- 2-
[([I, 4] oxazepane- 4-car bonyl ) - am no] - hept anoi ¢ aci d

By prdct&fingnig)a sirhilaD@ivhied @ BXampit A3rabed Huotisih@ (S9-A.4-Ii@Bdro-2-[(perhydro-1,4-

rred for A.su on o
oneze i ROAELE PP IR Ry PO, - ST RVl pyrosedizol -
yh)-buteei 1nd tfeb2was prepiared Dty (oril.4-oxaekehird- daMbemhb meid {B)erili(hlyclopropyl-
1.2.4- gﬁtadlra%oo!c} _tc%er'gp_.&'? )gﬁtr%u%“ l aébagxros-r%r - gsgllﬁlu%%(;ﬁ%gs 1[-3#'.(1%? df ;tlesgr %qd mixture of
diastefebisémat.i on, filtrate-71- diluted with DCM washed with
wat er, evaporat ed under reduced pressure and purified

by col um chromat ography eluting with ethyl acetate
'H NMRECRAR) N4 & B39 @xdj }6.3Bey H)5.80 (4 1HX S05ps Mers4@xd, J=6.5Hz, 1H),

463 (i W0 DT A OB AR ILT 2R (hoP: R TS 1D 157143
(m, 2FDs 1.88H1 26 (1804H)0.93 ENE7.3HZ,BOD (BB 1, (Nr-BHzEBMMPLE 29

4- oxazepi ne~4-car boxylic acid
MS f%ggxﬁb((S)-l-cyano propyl car banmoyl ) - 3, 3-di f | uor o- hexy

- am de OBy

EXAMPLE 28
Perhydro-1.4-oxazepine-4-carboxvlic acid [(S)-1-(cyanomethy1-carbamoyD-3.3-difluoro-hexyl]-amide

A suspension of Polystyrene bound carbodiimide (570mg, 0.73 mmol) and 4,4-Difluoro-2-
[([1,4]oxazepane-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 arnino acetonitrile hydrochloride (34 mg)
and triethyl amine (52 uL) in DCM (Sml) added and stirred overnight at room temperature. PS-
Trisamine (493 mg) added and stirred at room temperature for 2h 30 min. After filtration, filtrate
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proceeding in a simlar manner to Exanpl e 28 above but
using 4,4-Difluoro-2-[([| , 4] oxazepane-4-
wa@ a000mik) - am no] - hept anoi ¢ acid and PCT/US2004/035282
(S)-2-Am no-butyronitrile hydrochloride there was
prepared Perhydro-I, 4- oxazezi ne-4-carboxylic acid
F(S)-1-C(SV
dﬂuteJlL %@ngglgﬂ%% gﬂ?%@y &hpot atgd %‘nﬁér%&&e@ %}‘e\éidr@%cgﬁunﬁed by column
chron%gﬁgﬁlg&l Iehl@n%r Vethe 5@5&, |a?eéat%léqegane rmxture to give Perhydro-1.4-oxazepine-4-

carbodyliShcidl f(§1-1- LAty ELAPIRRYICRAIRBRVAk vB-aRidd & WARE Gs1faeX
Prepared by reacting

LCM‘{S%OO%%JMHRIOI‘O 2- 1 (mor phol i ne- 4-carbon g

| ) -am nol - heptanoi c acid and

| - Am no-cycl opropanecarbonitrile hydrochl oride, using
EXAMIIH?9s the coupl i ng agent and d sopropyl ethylam ne
Perhy@fS-lmt@(a,@sgﬁﬁ -4-dafolRylic AP [(@M—'{'&B‘)jlzcyage}%HEa@Qm&; f'?-@?ﬂuﬂro—hexyl]-

S Assay Solutions of test conpounds in varying
amideconcentrati ons were prepared in 10 L of dinethyl

sul foxide (DVSO and then diluted into assay buffer

(40 mL, conprising: MES, 50 mM (pH 6.5); EDTA, 2.5 niM

and NaCl, 100 mM 0.5 nVDTT, 0f01%triton X-100).

Human cat hepsin S (final co tration in the well is

.74 nM was added to theRdilfiti ons. The assay

solutions were m x 0 - S on a shaker

pl ate, covered anz{?’n\é batd flpr 30 mMutes at anbi ent

t enperature. Z-Val Ar g- AM® (final concentration in

the well is 0.08 m% was added to the assay sol utions
By proa8ding\iflk Gilnyied Sanv@to ERIhINET boRe LB Al OPBIubiCAl ([ Y418tazepane-4-

60._run) for, 5 m nutes. Apparent |nhibition

carborly SRS PG Q-G BHVToRGHe PG OGHEYirdhere was prepared
Perhyd26-0@rdxagepi4\e@oBic Agid $SMNAEH-A -SRI B LI &BAMMPEEE Jifluoro-hexyl]-

EXAMPLE 32 Cathepsin B Assay Solutions of test
—@m—decon'pounds in varying concentrations were prepared in

LCMSLQ00¥ 395 (diart hyl sul foxi de (DMSO) and then diluted
into assay buffer (conprising: MES 50 M (pH 6); 2.5

nvi
EXAMPLE 30
Morpholine-4-carboxylic acid [(S)-1-(1-cyano-cyclopropylcarbamoyl)-3,3-difluoro-hexyll-amide
F F
e
O\—/N X O

-4.4-Difluoro-2-
and 1-Amino-cyclopropanecarbonitrile hydrochloride, using TOTU as the coupling agent and

-heptanoic acid

Prepared by reacting (S morpholine-4-carbonyl)-amino

diisopropyl ethylamine as the base.
LCMS : 359 (M+H)
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EDTA , 2%OVSO and dithiothreitol (DTT), 2.5 mM). Human
cathepsin B (final concentration of 0.3 ng/m1l) was
wa@odasdim4t he dil uti ons. The assay sol uti ons weP€T/Db2004035282
for 5-10 seconds on a shake5 pl ate, covered and
i ncubated for 30 ninutes at’&nbi ent t enper at ur e.
Z-FR-pNa (final concentration of 100 M) was added to
ExANPYEeE @ssay sol utions and hydrol ysis was fol | owed
— _spectrophotonetrically at (I 405m) for 60 minutes.
CathepinBASY i nhi biti on constants (K;) were cal cul at ed

f IogRtib A% REZAB U0 B hRGateRé R @M@ﬂrlﬁ 10 L of dimethyl
mat hemat i cal ggdels g&ﬁg%E 33 Catheﬁign M

sulfoxgls|(RMSEH andher, dled ipratsanbrdfer (HO0uiky GOMBIITRS é@?ﬁ ?9?% L 6.5);
EDTAV856nN! SR 100 mh 0/9¢kif DT, R lmht&w(fmw de ( D'VSO)

and then diluted into assay buffer é risi g
VEGmaGafRRsipY (Bakppnceptntien ipths vieiAs Lkt s S04 e httions.
The aﬁ%ﬁmgﬁt WP Hixdd Kor(5010QBMRAIPIHD] @Skek Plads) coH¥:H an@%&@yated for 30

fer) was added to the dilutions. The ass
mmut@sallt e RS AT %l i AT AYIC S R e Bt i g el 5 0.08 M)

was aﬁcétﬁhe é‘s@a\ﬁf%ﬁgoﬁ@gd hﬁﬁél?@ﬁ 8k HBdwed %p%tfﬂﬁh&%m@thcﬂ?thlt 460 nm) for
enperature._ Z-Phe- -AMC (4 nWoles in 25 mL o
5 mm%t@% dyppyemtfwylﬂ%%onﬁaf&%ﬂ< X Bere pracUipedAF o b RIZ BHE PIQATgss curves using
ﬁmﬁ£wgm@&ﬁﬁkglﬂﬁﬁmfo||OMEd spectrophotonetrically at (I
0O nm) for5 mnutes. Apparent inhibition constants
(KC)mere cal cul ated fromthe enzynme progress curves
usi ng standard mat hemati cal nodel s.-73- EXAMPLE 34
Cat hepsin L Assay Solutions of test conpounds in
Ezgﬂgaﬂ%ﬁﬁg concentrations were prepared in 10 nL of
Cathe ﬁm@@@y@-sulfoxide (DWBC» and then dil uted into assay
uffer (40 nmL, conprising: MES, 50 nmM (pH 6)
2 Sslums oéﬁfat q@fFpounsls g ‘ﬁwng QqTFRHAHORE W@&sﬁ’rﬁpaﬁed( %0 Lﬂlo?f dimethyl
sulfo;&he Dm/ojhmd lﬁ'lbrﬂﬁiutéa(iﬁtg ﬁﬁﬁj’ atffep (l:oﬁxfmﬁn? ABS/50MIM (58 6); 2.5 mM
di lutions. The assay solutions were m xed

ed
EDT/4 é’r% ]?Mf@ @é@&h‘&%‘f%tﬁ @Tgﬁazk%?’l\%i ate, covered and
' nﬁﬂ%tﬁﬂe sﬂfB gﬁhﬂ‘%dﬂb@nﬁ\ﬁmﬁtof @@‘ng?ﬁbt wheAHAed RlthE itutions. The assay

Z- Phe- Ar 0 /xLof 0.1 i'nal concentration of

solutiong wmmfoaaa srcendsioa aa&%@yplwca‘fqr@% and5inerbaipd fos|3) gpigutes at
ambie O§rﬁ§&9£th1%m§q3f§gg &ﬁ:ﬁ’l%ﬁ’ée%foﬁ b ﬁjOl }%\S/I?'Wag .led%@g) tﬂmssi}psrolutmns and

nhut es rent inhibition co ants (K;) were
hydrolysik @ad fatlewed spentmopintoregiisafiy affh d8imay For 6 melsltqas Apparent inhibition

consta%{s%ﬁg %IQ: c%ﬁl@éﬁ'ﬁ%hﬁﬁé en%@lgrg gress curves using standard mathematical models.

EXAMPLE 33
Cathepsin K Assay

Solutions of test compounds in varying concentrations were prepared in 10 gL of dimethyl
sulfoxide (DMSO) and then diluted into assay buffer (40 uL, 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.
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Conpounds of the invention were tested according to
t h& 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 inhi 'gti on constants (K) for
conpounds of the invention, ‘dgai nst Cathepsin S, were
in the range fromabout Mto about 10 M EXAMPLE 35
EXAM%ent ative Pharmaceutical Formulations Contai ning
— a Conmpound of Formula (I): ORAL FORMULATI ON Conpound
a_them‘l_n_.ﬁ_éém}ila I, - 0 g Gtric Acid Mnohydrate 105 nyg
S%ldﬁghs"m‘gs@?fd ufhs i %\(ﬁ%&ﬂcéﬁﬁ%ﬁhﬁwée ple ar@@Q\nﬂQ pL of dimethyl
| NTRAVENOUS FORMULATI ound of For nu
sulfoxstex DM anp Aish Jidpied iatogssay bafer (A BLj OBPHHPE M:E$ ’rﬁOéTMéir’Tlg 6);
EDTMW Eﬂm% RSQMELW Pk @6 pP of UQ ) tLeﬁndcl @éncentration of
I'nj'ection g.s. OnL TABLET FORMULATI ON-
0.02 rggipwasraddesito n@rdﬂum@s | Thela%amsel\amqurameﬁéor@lq Wrepsipon a shaker
t R 3%3:42) dt nbiAe (SinblGarel 2-pIIAL AMEG("JG L of 0.1
plate, %gvv/(}ee%t?gg%ﬂ escfgrb ,@gé ég]:nnt eté ht fandarrent %e novel pLo
mM, ﬁxmatmcasrauén ¢fHe UMwens tidsd teathe agopY selutiane and Jgidedlpss wag followed
spectrgﬁﬁ%?ogn trl;]ca l%at ﬁ @ flo} dM %nﬁléteg nﬁ@%@ﬂt?ﬁ%‘i@o& &?ﬁaﬁ?{) )oxyére
calculated frdmitat drzyoé pmglessc:owpﬂsuigl standaaﬂdnaﬂmhud@ models.
illustrated, maybe

Compounds of the invention were tested according to the above-described assays for protease

inhibition and observed to exhibit selective cathepsin S inhibitory activity. The apparent inhibition
constants (K;) for compounds of the invention, against Cathepsin S, were in the range from about 10’10

M to about 1077 M.

EXAMPLE 35

Representative Pharmaceutical Formulations Comntaining a Compound of Formula (D):

ORAL FORMULATION
Compound of Formula I, 10-100 mg
Citric Acid Monohydrate 105 mg
Sodium Hydroxide 18 mg
Flavoring
Water q.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 q.s. to 1.0 mL

TABLET FORMULATION
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madeby those skilled in the art wi thout departing from
the spirit of the invention. For exanple, it is
wexsosEhy i ntended that chem cal radical subspPCT/us20046835282

and/ or nethod steps, which Pg formsubstantially the

same function in substantlalfg the same way to achieve

the sane results are within the scope of the

inventtmﬁpmﬁhafFaM@mﬁion is not |imteg by the

enbodi pent s d b% ﬂ)above whi ch are_presented as

exanpl QBHW§ WPsGe nodified in (3Pious ways

mﬁthins&hﬁcgﬁepe of protection definegsdhy the appended

pat ent 75- WE CLAIM . A conpound having a

backboﬁ?lgﬂagéFﬁre of a formula I1: ﬁ%‘F F X1 sub

sub3 wherein is nethylene, ethylene or a bond and sub

are general ubstltue ts ound of cIa|n11

g B B deicr bt o i Lot BER Y P frERg of the invention
as appﬁ&ﬂbts E\Qidf&g:d@fnggdlfrﬂﬁﬂt@&edﬂ # will b6 @daersdbod HabvaXibusortibsions and

sub su

subst1tut10ns and changes, in the for?n and details of the composition and methods illustrated, may be
made by those skilled in the art without departing from the spirit of the invention. For example, it is
expressly intended that chemical radical substitutions and/or method steps, which perform
substantially the same function in substantially 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.



X1 ?ub X1 sub N sub rv V wherein is nethyl ene,
et hyl ene or a bond and sub -subg are general
W@ msidiyent s. - 76- 3. A conpound havi ng a str uRCT/U82004/035282
formula (1): FTFFXFT(I)/ wherein Ais or x-x X1 is
met hyl ene, ethylene or a bon%l X2 is CN, CHO C(OR6
COCONR R CCOCONRR , C(OC(OR 13,
WECEAIC(OOR 13, C(OCH X RL 3 ; X3 is selected from
the group consisting of , S(O , CO CONH NHCO NHSO
and SONH, X4 is CHRL2 ) or CH(R)-CH ; is nethyl ene,
1. etAytnpoend VAR Y batkBor@stractiie Btk fbi$mda 1ond or (
)a]]kylene; RLis H RCO-, RS(O -, ROC(O- , R
RNC(O - RRNS(Q -; R S(O NGQ- or RCONS(O -;
or R1is selected fromthe gsabyp consisting of

(G _o.)al kyl, E
. F
X ?ub4
sub N
\JY e
O
5 1|

wherein X1 is methylene, ethylene or a bond and subj -sub, are general substituents.

2. A compound of claim 1, have a backbone structure selected from the group consisting of
Formulae III, IV and V:
10

sub
sub

F 2
J<F
y

ub 0]
ub,
sub, /k"/ sub )Y? C///N
3™
Osubf  subg

0] sub
v Y

15 wherein X1 is methyléne, ethylene or a bond and subq ~subg are general substituents.



(C3_ )cycloalkyl (C _ )alkyl, 12) , each of which is
optionally substituted by 1 to 5 radicals

w0 pabspendent |y sel ected froma group consi sti nBCD1US2004/035282
cyano, hal o, hal o-substituteg ( .”alkyl,77- -X OR9 , -
X SRO -X C(ONRRY , -X OQ(ONRR 9, -XC(OOR9 , -X
NC(COOR 9, -XS(OR 10, -X S(O R10 and -X C(OR 10
; is selected fromthe group consisting of hydrogen,

( {%)ﬂ)g 2al C _6)al kyl, 111 or
3 2{5"%‘3 dyhamg g ée/l fm‘lﬁxéﬁsel ected fromthe group

consi sting of H, (G g)al kyl , I’/R ) cycl oal kyl (Co -

6) al kyl , hetero(C5. )cycloalk I(C Jal kyl, (C _

Yaryl (C _6)al kyl or hetero(C/IJ&ryl(Co - 6)al kyl

optionally is substituted b toF radicals

i ndependently selected fro a gr consi sting of

(Cral kyl, cyano, hal o, halo substjituted (C . alkyl, -X

NRRO , -XOR9O, -X IN\R R9 , -X OC(O NR R9

, - XCOORY, -XNJ(O , X S(®HR 10, -X S(O

R10 and -X C(OR 10 ; sHH or C .g)al kyl; or and

taken together with the carbonatomto which both and

are attached to form (C3_g) &%cl oal kyl eneor

(C3_g) heterocycl oal kyl ene; s H (C _ )cycloal kyl (C

.)al kyl, hetero(C34 )cycl oal kyl (Co-6)al kyl, each
Whereg:Ptl onaIIy substituted by 1 to 5 radicals

I ndependently selected froma group consisting of (C

. Maskyl , cyano, hal o, hal o-substituted (Cral kyl, -X NR

R9,-XCRQ,-XSR9,-XC( NR RO, -X O)NRR9,

- X COORY , -XNC(OOR9 -X $IOR 10 -X R10 and
-X C(OR 10 ; R6 is (Cg_, |, and halo Hubstituted
(C .g) alkyl; retn ' i onal | stituted
by 1 to 5 radi I ndependent | ) sel ettad frgm g group
consi sting of IQ/I C 3) cycl oal k ) al kyl,
het er o( C5_i cl ol kyl (Cd, 6)3$ky|, \
hetero(C543)aryI(C_6)aI kyl, cyano, hal o, R'

hal o- substituted (C g)alkyl -XNRRO, -XORO, -X
Slﬁllssmetﬁyl@ﬂeolthﬁmfé%raboﬁé CX:(O) NRRO, -XC(OOR9, -X

X2is CN, CHO, C(O)RY, C(O)C(O)NR7R7 C(O)C(O)NR'R8, C(O)C(O)R13,
C(O)C(O)OR13, C(0)CH,X3R13;

X3 is selected from the group consisting of O, S(0O)p, CO, CONH, NHCO, NHSO9 and
SO,NH;

X4 is CHR12) or CH(R12)-CHy;

X3 is methylene, ethylene, propylene or a bond;

X6 is a bond or (C1.p)alkylene;

R1 is H, R13C(0)-, R135(0)-, R130C(0)- , RERTNC(0)- R8R7NS(0)y-;
R135(0)yNC(0)- or R13C(0)NS(0);-; or R1 is selected from the group consisting of (C1.g)alkyl,

(C3_19)cycloalkyl(Cq_g)alkyl, hetero(Cs5_12)cycloalkyl(Co.g)alkyl, (Cg.12)aryl(Cq.g)alkyl and
hetero(C5.13)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, -X6NRORY,
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-XS(OR 10, -X S(O R10 and -X C(OR 10 ; R7 is H,
(C. )alkyl, (C3_)cycloalkyl(C 6 Ikyl, hetero(C3_
w0 eysloerkkyl (C ) al kyl, hetero(Cs_i3)aryl (C . ghel/kgto04/035282
and hal o substituted al kyl;pherein R7 is optionally
IS substituted by 1 to 5 radicals independently
sel ected froma group consisting of (C’\’\al kyI cyano,

_X601|{19)i(| Q;‘,6(S)§{%I|é§[gg@ﬂk9%ﬂt %9%&)}@9&9 ,XGC(%&) 2 OR-98"X6S(O)R10
- , -c6oc , - ; -c
X65(0)RIOMnBHROR; . -X S(O R 10 and -X (OR 10 ; is
sel ected fromthe group consisting of H (C3_i
)@;%dst mdc@ Iﬁ@ﬁidhégrallﬁ(qplnsmtm@dfﬂeychpgﬁ(nCELG))lﬁrylyI (Co-6) |ky
andtoget er wwth the atom attached to form

Cs. 11>EZ§1‘§3]%’¥€016%?|1 hetire (G- 11362?1"@1)ki¥é(€@r i G- 1)1 8 He-6 RYY1 o
d dent | hyd ,
hetero R I R M o cubst 1 futed ( gy al kyl - R0 is (C
. |
321)3 240%%: te? ?%%%%%%r%&%&cgﬁ%lé& hg)l ik% ((l:ﬁ/ & o%téor? Byl(Co-)alkyl
hetero(C3. g)c;aca)bikyll(co falkyl. (cg 7)) x%rmt@%alk}(la het&b(dég%l))aryl(c _e)alkyl

hetero(Cg_1 )-bicycl oaryl
optlonalc(@;@sqtu@d byl g( .‘Qadmlg mdepe@:c(e@):mel;t@ed fro@(a@)qq@ Ro;)sﬁ@ng of

LIRS R e et e
T L SR B Ao oo s

_XGC(QE%Q oal kyl (C 6) yl1 and hal o substituted (C _g) aI kyl ;
réin RL3 is optionally is substituted by 1 to 5

r adiicalos dnAeRANGaBt i reQLeCIsad ks QM fe@hBbPatom to which both R3
consi sting of (C “alkyl, cyano, halo, halo- subst Ituted

a é (8] c10 T C (8] ’ X
nd R‘(O%(e %ﬂ)talﬁ% d,Fgg f&ﬁml‘é% g(%g)l aﬁ&l@l%% (c?\é( yéi qu@%( o 0) = 10

, RIX B @) o ¥ B (@Natic, @3%% &tbal gjaﬂcﬁ zero or an

integer 1 or 2; and their corresponding 1 V-oxi des, and

hetero@samcyalp@ﬁﬂ@%) e Cehelursl Gy eh @kylewm@m;am@,@amyl each
i vidual i1soners and m xtures of isoners the

°Pt1°ﬂﬂ}¥osu’f’w& pharhiaodttisatapdependentiyptednstcd fom 2 &r%fepngléwa&fé@l alkyl,
cyano,(han,ghalo-subsututed (Cr.palkyl, -XONRIRY, -X60OR?, -X6SRY, -X6C(O)NRIR?,
-X60C(O)NRIR?, -XOC(0)OR?, -XONC(0)OR?, X 6S(O)R10, -X65(0),R 10 and -X6C(O)R10;

R6is (Cg-1paryl, hetero(C5_13)aryl and halo substituted (C1_g) alkyl; wherein RO is
optionally is substituted by 1 to 5 radicals independently selected from a group consisting of
(C1.9)alkyl, (C3.12)cycloalkyl(Cq_galkyl, hetero(C5.12)cycloalkyl(Cq_g)alkyl,
(Cg-12)aryl(Co_g)alkyl, hetero(Cs.13)aryl(Cq.g)alkyl, cyano, halo, halo-substituted (Cq_g)alkyl,
XONRIRY, -X60RY, -X6SRY, -X6C(0)NRIRY, -X6OC(O)NRIR?, -X6C(0YORY, -XONC(O)YORY,
X65(0)R10, -x65(0)9R 10 and -X6C(O)R10;

R7 is H, (C1_g)alkyl, (C3.12)cycloalkyl(Co.g)alkyl, hetero(C3_2)cycloalkyl(Co_galkyl,
(Cg-12)2ryl(C-g)alkyl, hetero(Cs.13)aryl(Cq_g)alkyl, and halo substituted (C1.¢) alkyl; wherein R/
is optionally is substituted by 1 to 5 radicals independently selected froma group consisting of

(Cq.4)alkyl, cyano, halo, halo-substituted (Cq.4)alkyl, -X6NRIR? , -X6OR9, “X6SR9,
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hydrates) of such conpounds of Forrmula (la) and their

TV-oxi des and their prodrugs, and their protected
walesoswatisyes, individual isoners and m xtures PET/US2004/035282

isoners thereof. . . . 4. A ggnpound accordi ngto

clainB in whichAis / \ R3 5. A conmpound accordi ng

toclaim4 in which R3is H or (G _g)alkyl-79-

XOC@RR DR koS URSRIAULLERY)BRET i6NCBBIDIEN dxbO)R 10, -X65(0);R 10 and
%_6) al kyl (‘4)2@ A conpour>1d accorgiQn{:;Dto cli(i ?n or 5 i(n)2 -
X6cihprh is Hor (G _g)alkyl. 7. A conpound according to

any one of clainms 4-6 in which is CHO, CN or C(OR®

wikSrieietecies fropithequmaipl epnsidting bf Ht@gkikyl, (C4pk¥oldalkyl(Cy.g)alkyl,
hetero(C5_ 3)aryl. 8. A compound according to claim3

hetero{@y_yhesetvalkyl(Gy_allfl, (@ypoumidCe ek ang heterotCai HrB1(Cy.g)alkyl, or R7
whi ch is propylene. 10. A conpound according to claim

and RBtogeth@ with thvhatarh attzshed® OrORTC np)cydiestigilene RE 8C4_ghetetogyclaikylene;
(5%. 11. A conpound according to any one of clains
2RI @t ¢ach wéviugbnce md¢pepdentip isdiydrdgsn,H{EY g5hadi(yCBr halo-substituted (C1.g)alkyl;
)%ﬁcloalkyl; (ii1) ROC(O- wherein R13 is (iii) (C
. R lisy(IC:1 etk prbialoppstingted (€ 1c@mBiolind according to any
ogg of clainms 2-11 in which is H 13. A conpound
a&c bisticloged from hy sowe cotsisghmpfydroger, (Cp-WikBh is (C

o1 P S s St o TR
] OO D, BRSO Co-

c(oyrder b@hi1¥/,e-§@o>%1g{3i, i @iat 131 SQEBRERBRY, Bt BR3Qhd -S(0)NRTIRS;

I somer's there and t he
R1Z2isHor C1.galkyl optionally substituted by amido, (Cg.12)aryl, hetero(Cs_17p)aryl,

hetero(Cs_17)cycloalkyl or hydroxy;

R13 js (C1-g)akkyl, (C3_12)cycloalkyl(Co._g)alkyl, hetero(C3.17)cycloalkyl(Cq.g)alkyl,
(Cg-12)ary1(Co.¢)alkyl, hetero(Cs.13)aryl(Cq._g)alkyl, and halo substituted (C7.g) alkyl; wherein R13
is optionally is substituted by 1 to 5 radicals independently selected from a group comnsisting of
(C1.4)alkyl, cyano, halo, halo-substituted (C1.4)alkyl, -XSNROR?, -X60R?, -X6SRY,
“X6C(0)NROR?, -X60C(0)NRIRY, -X6C(0)ORY, -XONC(0)ORY, -X65(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 .
S

5. A compound according to claim 4 in which R3is H, (Cg-12)aryl(Cy_g)alkyl or (C1_g)alkyl
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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 isomgrs and m xtures of
i somers thereof. 15. A conpound of Formula (Ib): (1b)
wherein and are as herei nbefore described, and their
. [ NEOHNY Qi 6 LERD and their
opton O B b R o Lt Ures
of isoners thereof; and the pharmaceutically
acceptabl e salts and solvatesk¥qu. hydrat es) of such
6.  cémoone agfordieg iedaim ¢iop) inméichRe] i Hioy(exicwdyl and
their prodrugs, and their protected derivatives,
i ndi vidual isoners and m xtures of isomers thereof.
7. 16 coftnGRHIReMRENSlo 5P bR 146 Ji6-i8 i X 18 AR CANGE ROSRG wherein
as(hepelnbefore descri bed, and their correspondi ng
RO is heWérdl®s  §Rryl apibntilyedubstioned by (S, o)alkl, (Gi 1)cypl@tlett €-12)aryl or
derivatives, individual isoners and m xtures of
hetero{(5o18e37¥l t her eof ; and t he pharmaceutical » acceptabl e
salts and solvates (e.g. hydrates) of such conpounds
of Forrmula (Ic) and their JV-oxides and their
prodrugs, and their protected derivatOves, individua
isonmers and m xtures of isoners theregf. 17. A
caonpound of Farnula.(lLd) ..(lI inand are a s
8. hé&gFﬁﬁﬁpé¥%”@@%@Fﬁﬁégfg§%ﬂ£ﬁgkir cbr r ebpondi ng
i V-oxi des, and their prodrugs, and ¥fmeNr protected
derivatives, individual isoners and m xtures of
i soners thereof; and the pharnmaceutically acceptable
salts and solvates (e.g. hydrates) of such conpounds
of Formula (1d) and _their [V-Q§jdes and their
9. prowmpgsd ageridipg o) laigBan abiddtE PrPeRYes, i ndi vi dual
i somers and m xtures of isonmers thereof. 18. A
compound according to any one of clainms 14-17 in whjch
10. | 9\ whebeidnchedieg o(dBEn 8)oc\Pih edidoyR L1 i T(0pOR bhero8i@i,R 13 wherein
according to claimin whichis - (O - .
R13 is alkyl or (Cg_19)aryl.

11. A compound according to any one of claims 2-10 in which R1is @ R13C(O)— wherein R13 is
hetero(Cs.17)cycloalkyl; (i) R130C(0)- wherein R13 is (Cg_12)aryl(Cy.g)alkyl; (iii) (C1.g)alkyl; or
(iv) hetero(Cs._17)cycloalkyl.

12. A compound according to any one of claims 2-11 in which RZis H.

13. A compound according to any one of claims 2-12 in which RO is (C1-9)alkyl or
(Cg-12)aryl(C1.g)alkyl.

14. A compound of formmla (Ja):
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20. A conpound according to any one of clains 14, 15,

8 or 19 in which is H 12) or (Cralkyl. 21. A conpound
wa@e@sndimy to claim2 0 in whiicchhR 3 is H -PCHUB2004/035282

CHCHCH-.-82- 22. A conpo%ﬁp according t o any one

of cl ains 16 18 or 19 in which is (G _g)al kyl

optionally substituted by wherein is a bond and R 9is

( _6)alkyl. 23. A conmpound accgfdingt o claim22 in

whichis, CHHor CH O CH |24 A conpound

according t o any one of clai 4-16 and 18-23 in

which is Hor methyl. 25. A eOnpdund according t o any

one of claims 14, 15, 17, 1§-21 gnd 24 in which is (C

. Jaryl (C).al kyl. 26RAC ound. ac ingt oclaim

25 in which is CH 27. Aﬁtonp nd 3§cording t o any

one of clains 16, 18, 19 and ipewhich (G _o,)allcyl

or 28. A compound accordingt o claim25 in which R5

is or CH3 or CH or 29. A co@ppund according to claim

28 in which_is optionall

whereig s RE{RA 6l R irq imerciapsgte doserboh A6 b A RORBR A 5ideT and their

prodrugi ahdMhé® piofcidh |d§1h'at1€es kiﬁd]ﬁ@iﬁﬂlzlﬁﬂn\{érs arf A iuBet QF Y¥bimers thereof and the
I soxazol yl , or oxazo each o%flonall substltuted

pharmageutically agseriable wts %9% <eg¥ Sidrates)d spgh peppeunds of Fo’ggnu% (Ia) and
their NCEXIRQ lalﬂ(ﬂth@@g ﬁﬁgﬁ gnd @eﬁﬁr@ﬂ%e&@eﬁ%ﬁ% GRividual i 1somers and mixtures of
benzoxazol -tert-butyl- [I,2, 4] oxadi azol - 3-yl,
ls‘“neléﬂlfffffopropyl-l 2 4- oxadi azol - 5- yI
5- cyclopropyl-l 2, 4- oxadi azol - 3- yI, 5-
cyclopropyl 3, 4- oxadi azol - 2-yl ,
15. 5A€PH1FP“I} aﬂ%llezﬂf azol - 2-yl
5-(4- f1 uor o- phenyl)-1, 2, 4- Oﬁgdla20| 83- 3-yl,
5-i sopropyl -i soxazol - 3 yI F
5- (5-net hyl -i soxazol - 3- yI) okazol - 2-yl ,
5- (5-net hyl -thien-2-yl)- azol™-2-yl, oxazol - 2-yl,
3- phenyl ~I', 2, 4- oxadi gzol -
5- phenyl -1, 2, 4- oxadlﬁhxn
yl - oxazol - 2 yI
5-(4- trlfluoronethoxy phenyK)-IRB M- oxadi azol - 2-yl .
32. A conpound according to cIa|n1|n which is
benzoxazol - 2- yI 3-cycl opro@y -1 2, 4- oxadi azol -5-yl,

Wherei%)i{q? RB ,_lg‘r Q/nld ’R5 a)é % i%g &Er\é desén%eé ané %Jlr%%r?éspondymg 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):

R\

b~
)
[«:]
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33. A conpound according to claim17 in which Ris
-C(O OR13 or -S(O*R 13 wherein R13 is alkyl or (Cg_
w@200584@a2rpound according to claim 28 in whi chP@UUSB00035282

35. A conpound according to_ & aim3 selected fromthe

group consisting of: norphoiT ne-4-carboxylic acid

{(S)-1-[(5-1-(3-cyclopropyl ~l, 2, 4- oxadi azol e- 5- car bon
WhSI‘GYIJ. ﬁl' %{B[r iﬂﬁ éﬂ%ﬁ% g\ra g%{/s]biegﬁr%g&é éééa{b%a heX Wekr c%s%gﬁding N-oxides, and
their p[rQ@gSl arfd tIg)r frot¢diedesivatpieogydividud ispmeseaad ayxituss of isemdspiereof; and
the pﬂl&ac%ﬁgﬁﬁygcg@{éﬁ? g%l%é %nd%ol%atgé { l g“ﬂﬁﬂat&@ Y 411}:13 @tmlgo%nds of Formula (Ic)
and theif B}oxales anf} th¢mpm<hugs {fSiheir pf@ectefderivativeso indiveduabitgmerh ang mixtures

4-

Ofwu%h%gkggole 2- car bonyl ] - propyl car banoyl } - hexyl ) - am de;

nor phol i ne- 4- car boxylic acid

17. {(lsSgonllpo[ngngﬂJm&lﬁa&m:I opropyl -1, 2, 4- oxadi azol e- 5- car bon

propyl car barmoyl ] - 3, 3-di f | uoRb- 4 phenyl - but yl } - am dei
nmor phol i ne- 4- car boxyl i c am
{I-TI-(3-cyclopropyl -[1,
pyl car banoyl ] - 3, 3- dlfluo o 5-
nor phol i ne-4- car boxy{ ¢
{(S-1-[(S)-1-(3-cycl omopy
yl ) - propyl car banoyl ] - 334
nmor phol i ne- 4- car boxyl i c aci
{(S)-3,3-difluoro-1-[(S)-1-(3- phenyH#l 2, 4- oxadi azol e-
5- carbonyl ) - propyl carbanxoyl ] -butyl}- am de
norpholine 4- carboxylic aci

where (@aer 5 %nfd )goaécpaiﬂ ]%eges]g)ae%y ﬁvjsc e%n L}d their darres%)c()gcgng Vb oxfﬂes and

their pmrpgaodndmmﬂbrmaftddoieﬁvammomﬂwdual 1somers and mixtures of isomers thereof; and

the ph%wla%eu}%g%% Paggogl)(s dar#jlsalgr?tg ﬁ%%gtfs B ?gng St étl‘ls) of%&rmula g9

and theid Npdxidek amﬁhelﬁpromgm xayd their @mt@tta(d&l,eﬂvaﬁdesf inrlomdmal- isdmers fd mixtures
£ -ig 50-gropy|-isoxazo|e-3 - coanyl) -
° 1S°’8Ff Bﬁ?feé’ rbanoyl ]-1i exyl }-ani de;

nmor phol i ne- 4- car boxylic acid

((S)-3, 3 di fluoro-I-{I-[5-(5-nethyl-isox zoll§ 13
18. 7 ¢} eompopnd 3569iging to FIEPY O dpBEigdyl7Ho Fhisk )lS B Q@) wherein R13 is

hetero(C5.19)cycloalkyl.

adlazole-5-carbonyl)-pro
l_[TEth - hexyl }-am de

19. A compound according to claim 18 in which Rlis o N—C (0) -.

20. A compound according to any one of claims 14, 15, 18 or 19 in which R3is H,
(Cg-12)aryl(Cy_galkyl or (C1_g)alkyl.

21. A compound according to claim 20 in which R3 is H, @»CH;CHE— or

CH3CH,CHy-.
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nmor pb. ol i ne- 4-carboxylic acid

{(S)-3,3-difluoro-1-[(S)-1-(oxazol e-2-carbonyl) - propyl
weansamay? | - 4- phenyl -butyl }-am de; PCT/US2004/035282

nor pl i ol i ne-4-carboxylic aci

{(S)-3,3-difluoro-4- pllenqu “[(S)-1-(5-thi opb. en-2-yl

- oxazol e- 2- carbonyl) propylcarbannyl] butyl }-am de;

?géJ)%H’IpO‘t”E%fCOII enz >?3%8 &alﬁls c arlgooﬁ)}? )m %lbl{;%/f{c 64 a)]}ml
i .l uor Qg p_-en de;
opuonﬂﬁv LIRS @%?b%% 3 oty KO
-nEtlloxynethyI 2- 0xo0- et hyl car banoyl ) - 3 3-
di fl uoro- 4-pb. enyl -butyl] - anlde
23.  MBrdpimpodridnecotdinatddaiy 32cinadicdh R3 is CH;—CH;~ , CHy CH;—CHj;~ or
{(S)-1-](S)-I-(benzoxazol e- 2- carbonyl)-l-netb.yl-butyl
CHy —paarmyl ]1-3, 3- difl.uoro-4-pl enyl-butyl }-am de;
* nor pB. ol ne- 4- carboxylic acid
[(S)-1-((S)-I-cyano-3-plienyl- propylcarbannyl) 3,3-dif
| uor o- 4- phenyl butyl ]- am de; norpb.oline-4-carb x¥i
24. a@i abmpound according to any one of claims 14-16 and 18-23 in which R% is H or methyl.
[(S)-I-(cyanonet h.yl-carbanoyl ) -3, 3-di fluoro-4-pb.eB.y
| -butyl]-am de; norpb.oline-4-carboxylic acid
25. [ (AS)on%o&dﬂchdraaﬂg € hiry(dnS)of tlaiheriayis, 17 mﬁtmyﬂné B toys tchr Byain
?hellylbutyl] am de; norplioline-4-carboxylic
Ce- w)éliy C1-6)2

{(S)-1-[I-(5-ethyl-[1, 3, 4] oxadi azol e- 2- car bonyl ) - pr opy
| car banoyl ] -3, 3- diftuoro-4-plienyl-biityl}-am de;

nor pb. ol i ne-4-carboxylic acid
26. { (onbpolrha z(c@dr&ﬁ% ko Biefnybs {n|wt20h41153i>§a& tbonyl ) -
propylcarbanoyl , 3 -difluoro-4-pheny/butyl }-am de;

nor pb- ol i ne- 4- carboxyllc acid
{(S)-3,3-difluoro-4- pIienyI-I-[(S)-I-(5 phenyl -[1, 2, 4]
oxadi azol - 3-yl ) - propyl carbanoyl

[ (“Syontpoped apaesHBs 1y Puscectsh ABipS) L6 3183 13pd %P&V@hﬁs (C1-galkyl or

carbam c acid benzyl ester
(C61§@§h 45%#%1uoro-5-ph.eny|-2-(tetrahydro-pyran-4-y|am
no) - pentanoic aci d cyanonetfayl - am de;
(S)-4,4-difluoro-2-isobutyl am no-5-pb. enyl - pentanoic
28.  acA comppandaesrhiyg taniate25 MowipEoR ris-CHACEI6GIoydriE (S ior CHj or
[(S)- -((9)-

benzenesul f onyl - 3- 0xo- azepan- 4-yl car banoyl ) - 3, 3-
@ @lﬂg-4-pb. eiiyl-bi tyl]-am de;

29. A compound according to claim 16, 18, 19, 24,27 and 28 in which RO is hetero(Cs.13)aryl,

xazol 2-yl -1

optionally substituted by (C1._g)alkyl, (C3_12)cycloalkyl, (Cg-12)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 RO is benzoxazol-2-yl, 5-tert-butyl-
[1,2,4]oxadiazol-3-yl, 3-cyclopropyl-1,2,4-oxadiazol-5-y1, 5-cyclopropyl-1,2,4-oxadiazol-3-yl, 5-
cyclopropyl-1,3,4-oxadiazol-2-y1 , 5-ethyl-1,3,4-0xadiazol-2-yl, 5-(4-fluoro-phenyl)-1,2,4-oxadiazol-
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(S)-4-{(S)-4,4-difluoro-2-[(norpholine-4-carbonyl)-am
nojl - 5- phenyl - pei tai noyl am no} - 3- oxoazepane-
wa2@anpaxyl ic acid tert-butyl ester; PCT/US2004/035282
nor pb. ol me- 4- car boxyl i c aci%a((S)-l -{(S)-1-[(5-eli
yl -1, 3, 4- oxadi azol - 2-yl ) - hydroxy-netb. yl ] -
propyl car banoyl } - 3, 3-di f | uor o- hexyl ) - am de;
3-y1, SHRHRPyLIsbxR013 91&5&@-&3&]1}7@156@26‘1— -yl) ~oxazol-2-yl, 5-(5-methyl-thien-2-yD)-

oxazol%r}gpé;%aéglrﬁo%ln%yﬁ g?%%d%/}%afha%oi-g gtr Zloi & oxad%%crﬂ- -{f]ly%-)thmphen 2-

yl-oxafBRR2BIN0S-{(NeifloakihoxybhayBai - oxad1azol—2-yl
{(S)-1-]I~(5-cycl opropyl -1
, 2, 4- oxadi azol e- 3-car bonyl ) -
32. F’A‘%Bﬁlg%@ﬂ&%%}wn# 'tc?’clgirr% 1]c 15%5&'m§ Mer}zoﬁ%ldzeyl 3-cyclopropyl-1,2,4-
nor phol I ne- 4- carboxy acid
oxadiat(l Syy130Rwdi ¥ Vludrpdlofres)-112.4-exadivzqli3dr o- phenyl ) - |
, 2, 4- oxadi azol e- 3-
carbonyl] ~pr opyl car banoyl } - butyl ) - ar ni de;
33, MArPRPohitEacdordiak hoxyin 7 aciith R11L is -C(O)OR13 or -S(0)yR13 wherein R13 is
((S)-3,3~difluoro4-{H5-(4-fluoro-phenyl)-I, 2, 4-oxadi az
ﬂkﬂi@ﬂé@ﬁgh@érbonyl]-propylcarbanoyl}-butyl)-anide;
nmor phol i ne-4-carboxylic acid ((S)-3,3-difluoro- -{(R)-
-[5-(4-fluoro-plierLyl)- ,2,4-oxadi azol e- 3-
34, gfc*aﬂ%\é 3d &E&ﬁbﬁg%&ﬁmﬂn}wmtwﬂ 1)is at(0)olecHIpy &
carboxylic acid
{(S) -1 ) -1 - (benzoxazol e- 2- car bonyl ) - pr opyl car banoyl
_s(cg-Sd orobutyl }- am de; norplioline-4-carboxylic
@

[(S)-1-TcyaD. onetliyl-carbanoyl)-3, 3-di fl uoro-b. exyl]-

ai ni de; norphol i ne-4- arboxylic acid

((S)-3,3-difluoro-1-{(R-I-[5-(5-nmethyl-thio
35. ¢ ﬁé:,qn:g)_oypq aceg(rglegraé c121m 3 selected froim the group consisting of:
morthI%{ebép-eyllblaxyﬁﬁE QB |{ES3I IW@-@%wp}k BIHGdR4diazole-5-carbonyl)-

r phol i ne- 4- carboxylic acid

propylev(r@amcsvllﬁ Ardifuesr-bryleaspide:. [ 5- (5- net hyl - t Mophen- 2-yl ) -0
morph%%oi—%argoxﬁ@ ALY |]@$)Op]£’5 SRIBAIPYI 3 4 deadidzptear aribayl)-

and their correspondi ng i V-oxi des, and their prodrugs,
Pﬂmﬂﬁﬁhmﬂﬁﬂl?3p¥%¥%%g@ﬁld€Wﬂ9atlves i ndi vi dual isoners

morph@fﬁ%-inc&ﬁ)lﬁﬁl% a&fi ((S5-8edifudrha L ROf 1-[A@drifi@omethoxy-phenyl)-1,3,4-
phar maceut’i cal * accept abl e salts and sol vates (e.qg.

oxadiggglgreasrnyd repykAtbaBRPO TRED- ¥ dBor nul a (1a) and their

morpﬂoflneoﬁﬁcgl%ﬁxﬁﬁQCﬁlZ@)[l @Spﬂ(yﬁ,&lopﬂiﬁﬁl 1, D @iokadMz0leSCdagttbnyl)-
derivatives ivid i somers and m xtures of
P“WYF§BﬁE?§}§ﬁé¥%%¥°43@“”%?3ﬁ5ﬁﬁ8@%ut|cal conposi ti on

morp]ﬁﬁﬂ@i—'c&bﬂﬁyl@ al&la MRSl cRfiopedpi- 0, 24 185diadole-5-carbonyl)-propylcarbamoyl]-
arnmaceuti ca
3,3- leIlOI‘O 5 -methyl-hexyl}- amlde

morpholine-4-carboxylic acid {(S)-1-[(S)-1-(3-cyclopropyl-1,2,4-oxadiazole-5-carbonyl)-

propylcarbamoyl]-3,3-difluoro-butyl }-amide;

morpholirie—4—carboxylic acid {(S)—3,3—diﬂuoro—l-[(S'),-l-(3-pheny1-l,2,4-oxadiazole—S-carbonyl)-
propylcarbamoyl]-butyl }-amide;

morpholine-4-carboxylic acid {(S)-3,3-difluoro-1-[(S)-1-(5-phenyl-1,2,4-0xadiazole-3-carbonyl)-
propylcarbamoyl]-butyl }-amide;

morpholine-4-carboxylic acid {1-[1-(5-cyclopropyl-[1,3,4]oxadiazole-2-carbonyl)-propylcarbamoyl]-
3,3-difluoro-4--phenyl-butyl }-amide;
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accept abl e excipient. 37 A nethod of inhibiting
cathepsin S in a patient wherein elevation of the
- wenmgmwmiiez activity of cathepsin S contri but esSP€DUSENN4035282
patient's pathol ogi cal condié' ons by admi nistering to
said patient a therapeutical ‘; effective anmount of a
conpound of claim2. 38. Use of a conpound accordi ng
I t(Re. d1RYY Bo iSRG Rmonkir t he
morp}%()%ng#%{?to%hc agldp{g?l ent iﬁ?%gf. n%t) }?om or subj egt to,
propybertdieylbhesthamidgan be aneliorated by the

morp]?o(ihtgkI '3'c§fbro§§lic%@1d(2€8)t3r33d1996f9-q UNdr5aS-nfhyl-Rbk b1t 01)-6fazole-2-carbonyl]-
a conmpound according to claim
propywrbamyh}fhexsﬁhmlﬂact ur e of a nedi canment for the

morpﬁcﬁﬁé‘%'@{%xﬁfc RidRg )L ?i‘ hlfﬁylfof ISP (xB- Z-QzIrb&in}p%iiylchfbamoyl] 4-
tions that can be aneliorated by t
phenmmm gpidgit i on of the conpound as an i nh| bi t or of
03 3. 48R0/ 4-PLBPOPASN I (AGERhE NGl dx@zole-2-
morp]?:(ﬁ &%k&xﬁmﬁg {r(riynuf actare %% glrrgdjljcgrrent forglt he0
carbonyléaxonﬁln@rb@mya]Wlu}@mdesufferu ng from or subject to,

morpﬁ(gfﬁgiéltd.a%ﬁ}fﬁcrh%fd 01-R8)-BRhE el €9l B odyDeutylcarbamoyl]-3,3-difluoro-4-

mni stration of the conpound as an i nhibitor of
Phemdéwtyé}p@mﬁe,B 4 . Use of a conpound according to claim

morpho’ I Jéﬁyoglﬂwcﬁf{tl W5 8eRbodz B ICARBMRbxynRihyl- D ex d-EB AL TBMoy])-3,3-
of & pati ent suffering from or subject to, conditions
dlﬂuqrh‘&tphegﬂrbbtéﬂ]mﬁq,or ated by the administration of the

morpﬁ(ﬁmgql%ﬁaﬁ?h@eﬁld {Qbﬂ RikQi- (@nz&@ﬁﬁ@@ﬁ:hﬂﬂoﬂﬂ) Aethfit@iti&ebamoyl]-3,3-

accord 0 any one of clains to 41 of one of the
diftadroftpbeifduebngeideids: nor phol i ne- 4 car boxylic acid

morpﬁf A-cakboRnd actBr ey 95(9}){ OPNb-3Lphdnyi-peopeidiBzadyd- §3-albOAL-phenyl-

propyl carbanoyl | -3, 3-di fiuoro-hexyl }-am de,
butyl}f@m@hol i ne-4-carboxylic acid

morpilf A—ca&ﬂ&%ﬁé ac(d3[(§)yf2$ RoaR¥Hyt-barBardbyDXsaxldifd &b &-heSabigl)-amide;

car
morph@u@ﬂf ¢a@]1mx§hcz1acpﬂé$l)y¥3—gﬁ]ﬂ19q0}1 €M B—g)rmyl—l -methyl-butylcarbamoyl)-4-phenyl-
b ol | ne 4- car boxylic aci d
uey1y -1-[(9)-1-(3- cgj/cl opro 4- oxadi azol e

d Bk D8 oyt 3,3-
morpypl)ns-zche@lpwbcamfb{rﬁﬁ LS Shd pifbiesd B ?aﬂ%‘ﬂa gropylearbamoyl]-3,
diftu 43%%1 dyﬁm{bolxyllc aci d :
| uor o-t - -

morphghm -oseaivalioteid gsa:én&é&wt)buty&n[b%ﬁ%é%ﬂl%aﬂﬁﬁgﬂajbonyb-Propylcarbmyﬂ-
33. dlfﬁ}a,}ach |-98y@nshiddei r corresponding N oxi des, and

elr rugs, and their protected d?rlvf’i\ ﬁsz .
morphakfied- @Ry‘gquhc acid {(S)-3,3-difluoro-4-phenyl-1-[(S)-1-(5-phenyl-[1,2,4Joxadiazol-3-yD)-
propylcarbamoyl]-butyl}-amide;
[(S)-1-(cyanomethyl-carbamoyl)-3,3-difluoro-4-phenyl-butyl]-carbamic acid benzyl ester;
(S)-4,4-difluoro-5-phenyl-2-(tetrahydro-pyran-4-ylamino)-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-ylcarbamoyD-3,3-

-difluoro-4-phenyl-butyl]-amide;

(S)-4-{(S)-4,4-difluoro-2-[(morpholine-4-carbonyl)-amino}-5-phenyl-pentanoylamino } -3-0xo-
azepane-1-carboxylic acid tert-butyl ester;

morpholine-4-carboxylic acid ((S)-1-{(S)-1-[(5-ethyl-1,3,4-o0xadiazol-2-y])-hydroxy-methyl]-
propylcarbamoyl}-3,3-difluoro-hexyl)-amide;

morpholine-4-carboxylic acid {(8)-1-[1-(5-cyclopropyl-1,3,4-oxadiazole-2-carbonyl)-
propylcarbamoyl]-3,3-difluoro-butyl}-amide;
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i sonmers and m xtures of isoners thereof; and the
phar maceutically acceptable salts and sol vates (e.qg.
why@satEs) of such conmpounds of Fornula (la) apdr/URm04/035282
N oxi des and their prodrugs,,and their protected
derivatives, individual isonfets and m xtures of
i soners thereof for the production of pharmaceuticals
morplrlch]lﬂg 4'cQ1l%bg}1fc at:llaq&%[lzl)df@lcbl&oﬁgﬁ}}l\l|2t£b‘ox@fha§ﬂé Bepsbiy)S, K
use according to claima42 for treating
mvm@aﬂﬁﬂmﬂ%@éde#ﬁ?Pﬁﬁﬁ}m@@%eopor03|s or cancer such as
morplLolillﬂg-4%%G§}rhc ab RS 31 Rdif1Eoro- A0ES) IT-BRl oL ;]meﬁ91> -1 Q\iadxhdlifzole-3-

ancer, sdrconas, kap05| s sarkoma, bowel cancer

cmﬁmhﬂhpmwﬁoﬁbmﬁéﬁb@ﬁﬂ)BF%?n tunmor, breast cancer,
morp]?o%i'ﬂ%—&%%ofﬁﬁ%@fd’ (HRR&iAEG AN 08 L(4- AiforsphényDane, @foxad%oleé
treating a patient suffering froma di sease
carbopyl]-predylearbareyhldbutylyamidki ch i nvol ves el evated | evel s of
morpﬁﬁ’{ng Rak yi’lc a%M“(ES) di ﬁ&iﬁﬁ@ro-q[{(ﬁ)a dital fueanPhdnk 9N , ebragiazole-3-
cte ?ron1art hritis, atherosclerosis, enphysem,
<mﬂw0§i9@wﬁk@bm§3ﬂbﬂﬁﬂ?aﬁ%@ular dystrophy, i nfl anmati on,
morpﬂﬂ“ﬂng-ldfmaﬁzogﬁlcedrcﬂs{k@ ~1-f(8F-1 E@Qic%amEarﬂé@@%ﬁ’@ﬂcarbamoyl] 3,3-difluoro-
rheumatoi d arthritis, asthma, autoinune responses,
butylphmisiai ¢ obstructive puInDnary di sease, and
morpﬁglﬂlg QJUaHJ olﬁgflicsdmdq inc (cdrdthe@Gd R aﬁfoﬁ?] BRI rsaka1]- armde

effective cathepsin i biting anou

mmorphelro Ao sy (g EEUaP {15t P RBRP G o1 -oxazole 2
cmb&&@gh??ﬁmﬁmﬂéﬁhﬁa&biﬁﬁ&ﬁf'ng froma disease or nedi cal

i hvol ves el evated | evel s of cath

morpkole-arHie 191 ER T Biutrad At -EoRdPEr S BE g YD orasole 2-
Cmbdﬁg_gﬁ&ﬁgm%&ggnﬁﬁawgggﬁggrthr|t|s ost eoporosis or

such das | ung cancer, |eukema (B- and.T-c

and thegt qospsponding Neaiden dedheir grdpghuad thels prolcied d%%Ya&‘B??a‘namd“al
isomBOWR] mGARGSF isob¥ AR ORI BRMESmac i@l aEdd:[iﬁB]c shitse@dolvates (e.g.

cancer, pancreas cancer, prostate cance and _skin
hydragee oRch CROPRSF NI GOFRENR (1) SPR R -8 B bR PTOgRES. 3. their
protegtfeé 8G Had{es qa&bﬁﬁﬁ iddndrsQind Bridtingd 6¥idonRes theredint of a
conpound according to claim3. 46. A nethod of
treating a patient suffering froma di sease or nedica
36. © 0ﬁcﬂhgfn%@cMél%me&YtﬁJn\égﬁlpﬁélﬁgl BB RNVE BRI D 269 5 biRirMfeutically
protease, such disease or nedical condition being
acceptgifleercdbnt-r om arthritis, atherosclerosis, enphysem,
ost eoporosi s, nuscul ar dystrophy, inflannation t unor
I nvasi on, gl onerul onephritis, periodontal dlsease
37 neﬁaam@mégmbebmw@aw $ EpmpAtiont TEH AevaHLRt T spplpatig activity of
cathégmlts' dBh&beed ©'sPid ipdtiend ?Hﬁﬂdl%ﬂéiﬂ Yorh#iehd 15, adfdiidst@sag to said patient a
sease, nyasthenia gravis ¥stenlc | 'upus
ﬂwﬁ@@?ﬁﬂbﬁﬁ&@§@§nmPﬂ¥ﬁ?é@@@“@%ﬁ%?mHV%ease r heunmat oi d
arthritis and Hashinoto's thyroiditis, asthng,
aut oi nune responses, chronic obstructive pul nonary
di sease, and bronchiolitis, conprising

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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adm nistering to said patient an effective cysteine
prot ease inhibiting anount of a conpound according to
web@smu@B42 4 . A nethod of treating a patient seET/ER1004035282
froma disease or nedical cgydition which involves
el evated | evel s of cathepsin K or B, such di sease or
nmedi cal condition being selected from pain,
40. oSUe@édh bbtnpduhé accoslirgapdnins3,9n e nearfednre ofic medisanhantiigr the treatment

of a petéeﬁﬁgllffenggﬁom or sul:(J?(ct to cond-{lo%setlhiq(t’can trgghb{a?e\é%ﬁ 'ﬂ%rhdmlmstrauon of

comas aposi s sar
dn){ﬁmhﬂnmdaﬂmuoceﬁqarhbpmh.tunor, br east cancer,
pancreas cancer, prostate cancer, and skin cancer,
conprising admnistering to said patient an effective
41. cayhedsicompound addoidity th clhinng) iatho mhuf@dtula oﬁmnpdicmntnt for the treatment

ora RGP BB Pt el g DL 00 AR Bppeioner
the conlpioGitl Asrvddhitéter ef ethapsdK| evel s of cystei ne protease,
such di sease or nedical condition being selected from
pai n, osteoarthritis, osteoporosis or cancer such as
42. | umwamaﬂinglt@adyemfbaf ﬂBmsaBldﬂF[[ -afehd of ﬂaﬂ:ﬁqﬂeyipg oogounds:

L e IC T R
propyﬂbaﬂﬁfrﬁals-3;3aﬁmeirq-h@nyb}samﬂe cancer and skin cancer
morp]&cglgg rél-l c%@%%)pgz%gllg Sc)t e[{gé) {3 cafc nglﬁ’g pla}JL epadm%&e %fcfaﬁ)gﬁ}h)ve
propyaﬂﬂﬁflﬁylm-g 3td3ﬂuﬂra|4+phél®1 -buk91}- aAnchaet hod of sel ect ively
morp]éqhéjv Icténla)rc])?}g{%aa%l %g@l %%Shla—git-cyc o R%lnl %4 ?:%atrcrhﬁgag Swa;blanyl)-
propyaxdfhamoglt]eﬁm@udrmbutypmm i n need thereof an

tl h ' t
s S0 B SO N AR 2 o SR
propyﬂdafhabioﬂ]-mgtyljm”nhlé@& n K act | vi ty in a patient with

t d e
and ey R SR S oD el bR A B s
1somacmﬂﬂanstures I&f isounérl ﬂieren'g aati”lﬁld pharmﬁcemc@bmamdahasaﬁe pfli splyates (e.g.

Al .

hydraicg% (htj esB%I} congo%%% of 4 (frgnﬁagﬁg alg)df cnglﬁ { §1dt!:st aﬁld)flfelr&l?t%c}% ts,: z{eﬁ\g/ é]}eér protected
derivatfves; adda sl morﬁerwhmdcrhixuwm lssms:rs ddreohi stering to a '
for thQ Hﬁ)d%&{ofl OP pha%ggcett{]cg#s %;%E mglbu%gefc };ma\{lg é(‘}ﬁfg 8%{’) éétg pgj.ln I’% s 5, or B.

anmoun a compound “accor
52 A nethod of selectively inhibiting cathepsin S

43. cvulsie:: chor%m\%ﬁc alﬁfm? E fo\rN{reEang ggﬁr/h%%tg(gat[&ﬁé{se losstcog;]crosm gIt' clzag%etr such as

ca epsin npr I Ses
lung ¢ancargledkeirire{Be ofid Enelleﬁ&e@t owiBangahdee paicems, karphmbsatrkqnga bowel

cancer, quBh node CaanCC 0 9 L{TUI%OIa 81%95& gén@g IS&%CI%AS%iaHQCg %1‘ ostate 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, uscular 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
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51. A nethod of selectively inhibiting cathepsin B
activity in a patient wwth el evated | evel s of

weatosepain B which conprises adninistering to BCPES1064035282
in need thereof an effect|v§7cathep5|n B inhibiting
anount of a conpound according to claim3. 52. A
met hod of selectively inhibiting cathepsin B activity

osteoaltiith, Btdob&@Blis M cafcee bR aé Ry J:a@&{dij 1smfmaqm heB-cell, Boutd)j cohrian
conpri ses adn1n|ster|n

in
cancerggpIG KRR SERPRE e A0y Bt TRt R gprief rE cancer,
pancre‘&@%tgéf r}ﬂosﬂa@f&h@ﬁr ?ﬁld Bin GARbATtohabrising adlﬂnimahhgcb safd patient an effective
treati ng osteoarthritis in Q isin
cathepgigf ¢f Bsinbibiting amgus of ﬂcm’r%ﬂaacﬁ?{g]mf @?Ifq’]\% amag nt of a
conmpound according to cl ai m42. 54 A conpound
according to any one of .cl

6. aPEhe RIS BSRA0GR BBlTEOL LR AP LG Yl ghien involves

elevatSOEGEL & Qy;télﬂgﬁr5t9ﬁe,gdh@cﬂsdéwb$ |n&ﬁﬂcﬂg:0ﬁﬁ1t1on being selected from arthritis,
Per hydr o- |, 4- oxazepi ne- 4- car box

atherofc(legyslq, [+ lg};eqla; gewﬁqSE,prp% pL qyst%)phy, d;akfgadl?lgﬁil(gfl eturgor Clgv 1on
glomeMJlanep]B{tﬁfbéhG(ﬁihﬁ@Hiﬁ%k& n%taahldhlfaﬁdlaﬂ@djmﬁbyﬂﬁ juxenidenset d1abetes

hydr o-'1, 4- oxazepj ne- 4- car box %_ €.a
multlﬂe( %)erqsm[geg)phqgui ‘g.ll&zv@ % ease, myas ema grav1s systemic lupus

erythenBtatuO¥AEbI8BO & dire 8 B@MAtold arthritis and Hashimoto's thyroiditis, asthma,
propyl car banmoyl ] - 3, 3-dif

autoinsReIRPPISH. CWO%PB%W?YC&H RanAT J;]sea el ;nd%ronghlbhtls comprising

administeshg ko Jaﬁi%)atlén’( b effEa R @E&inc brotad-itbibitth@amadiat of a compound according
-5¢c-arbonyl)- propylcarb anoyl]- ,

tOCMHftl?rgluoro hexyl } - am de, - 89- Mor phol i ne- 4- car boxylic
ac

{(S)-1-1(S)-1-(5-tert-butyl -1, 2, 4-oxadi azol e- 3- car bony
I) propylcarbannyl]-3,3-dif|uoro-hexyl}-anide,
pi@bd mreﬁmfgad' Ikbﬂ&ﬂt'shfferﬁg iﬁdm a disease or medical condition which involves

% -I | - (5-tert-butyl -| gxa QQP%
cevatp ot SLPBSRTI PE Do Brsek s s R BTOY LIS P R b P
osteodYRERE %Lt%‘ofb’sﬁ Bf BBt stich a@ﬂjﬂn@ cancer, leukemia (B- and T-cell, acute) ovanan

(S)- -difluaro-1-{(9) - F& uor o eny %
canceb)ggeqnaafol{:a@osgs saEkopn ?§ ciﬂcgplfy Afﬁﬁ%e§ e yru} feaéé dancer,
panchQ rcm%l 1{&&2&% 'c&&ﬁl%llb @ﬁ@@kixfclaﬁ?&t ,@omprising administering to said patient an effective
- cycl opropyl - | 3 car bonyl

cathemq)%y ougt ofag ppq}la acc&r%tf,ggcﬁ%1% ‘vl }-ani de, )-

Perhydro I 4 oxazepi ne-4-carboxyiic acid

S)-1-[I-(5- | | -1,.2,
48. EJS‘%)&W])@% P%témﬁé:gyf p%fg%to g%?rfné &%Blfl%cgg)(gggel}o%gr%dﬁal cmcl:(?tmn vgﬁ{c]:? involves

elevated levels of cysteine protease, such disease or medical condition being selected from pain,
osteoarthritis, osteoporosis or cancer such as lung cancer, leukemia (B- and T-cell, acute), ovarian
cancer, sarcomas, kaposi's sarkoma, bowel cancer, Iymph node cancer, brain tumor, breast 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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Per b. ydro- 1, 4- oxazepi ne- 4-car boxyl i c acid
[(S)-1-(cyanonetliyl-carbanoyl)-3,3-difluoro-liexyl]-a
Wor@s/04Rex hydr o- | , 4- oxazepne- 4- car boxyl i ¢ aci dPCT/US2004/035282
[(S)-1-((S)-1-cyano-propyl caighanoyl ) - 3, 3-di f| uor o- hexy
I']- am de, and Morpholine-4-carboxylic acid
[(S)-1-(]-cyano-cycl opropyl carbanoyl ) -3, 3-di fl uor o- hex
50. yI A n@ihed dEscle56VelyT1|ﬂElblﬂlﬁg calmpmnm ng‘vitﬂnarpgti@nwitbﬁlewit@i lels of
catheﬁérf {%}YH’H %1 clomansg§ & &s{%@n&to & eﬁ‘g‘é&g gﬂ nl%g agri%gp R effective cathepsin K
inhibfiaShmbunk 6£S) comppdadcgedrdipg ®RYimK22, 4- oxadi azol e- 5- car bon
yl ) - propyl carbanoyl]- , 3-difluoro-butyl }-am de,
Per hydr o- 1, 4- oxazepi ne- 4-carboxylic acid {(S)- -[(S)-
(ﬁm‘eﬂﬁ)ﬂ ﬁps‘etbmi‘i'ely inRib#ing ¥AltHpsiz Sl aetiGtydmp bativyd Wyith elevated levels of
.o crbarm 3,.3-di fluoro-hexyl}-amde; . .
catiefiy SR HEOAER O e B P o EG HR effeptig catbepsin s
inhibjBing pibunk 023 dbnipsatli aZcadiag b-tamBony| ) -
propyl car banmoyl ] - 3, 3-di f | uor o- hexyl } am de,
Mor phol i ne- 4- car boxylic acid
52. { (S)methofi oetectitedy inkibitink tdthdpsih S2chvityXad ipaivol itlBelcated davyls of

ca‘rhek%ri B%b%ﬁﬁtlél%ﬁrgsg%ﬁgxgél#ﬁ]%g’ tgé %Eatgelny i%rngécﬂﬁé(r\ééf a}feﬁ"gc];tgg tathepsin S
inhibfigShmbunk bf { mipetid dactrdihg to,ciisd36xadi azol e- 3- car bonyl ) -p
ropyl car banmoyl ] - 3, 3-di fl uoro-4-phenyl -butyl }-am de,
Mor phol i ne- 4-carboxylic acid ((S)-3,3-difluoro- -{(S)-
- [ Anfethofi ioﬂ@le@tim}emy]b])tmg cahepsin Baazthaz;uhe p3tient with elevated levels of

51.
catheﬁ;&l Bﬁ”&%/‘ilhﬁggl C% P(%{JB%{; tlg%:i pgé'l gnY m) neetherebf an effective cathepsin B

inhibfipSpmburk bf { @nppoidrpeadiyt tol cla?md- oxadi azol e- 3- car bonyl ) -
propyl car banoyl ] - 3, 3-di fl uor o- 4- phenyl - butyl } - am de,
Perliydro-1, 4-oxazepi ne-4-carboxylic acid

52. { (S)methof bof {efectively mpibidiny bathqpﬁnzl’r et iazphtenBwith elovmad 1yvels of

cathegsré&? ﬁyl rc?r%gg%:ss( g%ﬁsfﬁlén%to %g{ag%lxy X&ée& therecatd ah'effective cathepsin B

inhib{ti@@).mbur(t ofyacvaipetiitydce@dind combarn 2 3, 3 di f1 uor o- hexyl ] - am
de, Perhydro-1, 4-oxazepi ne-4-carboxylic acid
[(S)-1-((S)-I-cyano-propyl carbanoyl) -3, 3-di fl uoro- hexy

53. | ] A natodef treufidg Wo[éhk[ﬂtlsﬁhﬁa ﬁmmanbmmkiking admidistering to said mammal an -

i 1)-3,3-difl -h
ctecy{ st = P SR BT EEE Sal bt  vely | i bi i ng

cathepsin K activity in a patient with elevated | evels

54. of A compound according to any one of claims 3-10, 12-18, or 20-30 wherein R'is

[0}

X
(

55. A compound according to claim 3 selected from the group consisting of:
Perhydro-1,4-oxazepine-4-carboxylic acid {(S)-1-[(S)-1-(3-cyclopropyl-1,2,4-oxadiazole-5-carbonyl)-
propylcarbamoyl]-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 {(S5)-1-[(S)-1-(3-isopropyl-1,2,4-oxadiazole-5-carbonyl)-
propylcarbamoyl]-3,3-difluoro-hexyl}-amide,
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cat hepsin K which conprises adm nistering to a patient
in need thereof an effective cathepsin K inhibiting
wapwanoioieaf a conpound according to claimb55. 5BCT/BS2004/035282
nmet hod of sel ectively inhibigd-ng cathepsin S activity
i n a patient with elevated |evels of cathepsin S which
nprises admnistering to a patient in need thereof

Morpaﬂméﬁf%éww 2 {Dplsi- 85 teribBiv 1 -Ad-xadienele-HearkenyD-

propy&QFRALYIA3 3 GeAfotd- Ryl ounghdi m 55. 59. A net hod of
sel ectively inhibifing cathepsin B activity in

Morpfolinpy et 2B (R o B e BRI axHfieperr- BAATIGpropslcarbamoyl-

3,3-dB10hM 4L she syl dai 1dshgr i ng to a patient in need thereof
n effective cathepsin B inhibiti ng anount of a

MOIP@‘SWB6%@’%)6’66?1&(%3@0@%?%? {65 1-66-Inoreerhrmd) - b2 4-oxadiazole-3-

carbohﬁja@t;p}rj&r&ﬁoggaguw Mnag, in a manmal conpri sing
adm ni stering i d mmal an effective anount of a

Morpéqg%auzﬁ@o@@e@pgl @ lf[é (é-|cgqlcmrg;571 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 -cycfopropyl—l,2,4—0xadiazole—3—carbonyl)—
propylcarbamoyl]-3,3-difluoro-hexyl }-amide,

Perhydro-1,4-oxazepine-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-cyclopropylcarbamoyl)-3,3-difluoro-hexyl]-amide.

56. The use according to any one of claims 41 to 42 of one of the following compounds:
Perhydro-1,4-oxazepine-4-carboxylic acid {(S)-1-[(S)-1-(3-cyclopropyl-1,2,4-oxadiazole-5-carbonyl)-
propylcarbamoyl]-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-difluoro-hexyl }-amide,

Morpholine-4-carboxylic acid {(S)-1-[(S)-1-(5-tert-butyl-1,2,4-oxadiazole-3-carbonyl)-
propylcarbamoyl]-3,3-difluoro-hexyl}-amide,

Morpholine-4-carboxylic acid {(S)-1-[1-(5-tert-butyl-1,2,4-0xadiazole-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-cyclopropyl-1,2,4-oxadiazole-3-carbonyl)-
propylcarbamoyl]-3,3-difluoro-hexyl }-amide,

Perhydro-1,4-oxazepine-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-hexyll-
amide, and

Morpholine-4-carboxylic acid [(S)-1-(1-cyano-cyclopropylcarbamoyl)-3,3-difluoro-hexyl]-amide.
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57. 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 55.

58. A method of selectively inhibiting cathepsin S activity in a patient with elevated levels of
cathepsin S which comprises administering to a patient in need thereof an effective cathepsin S

inhibiting amount of a compound according to claim 55.

59. A method of selectively inhibiting cathepsin B activity in a patient with elevated levels of
cathepsin B which comprises administering to a patient in need thereof an effective cathepsin B

inhibiting amount of a compound according to claim 55.

60. A method of treating osteoarthritis in a mammal comprising administering to said mammal an

effective amount of a compound according to claim 55.



