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{57) Abstract

The present invention relates to novel alkanoyl-substituted heterocyclic derivatives which are cysteine protease inhibitors; the
pharmaceutically acceptable salts and N-oxides thereof; their uses as therapeutic agents and the methods of their making; according
to Formula (I) in which: A comprises a heteromonocyclic ring containing 5 to 6 ring member atoms or a fused heteropolycyclic ring system
containing 8 to 14 ring member atoms, wherein each ring contains 5 to 7 ring member atoms, X! is a ring member carbon atom and each
ting member atom other than X! is a carbon atom or a heteroatom, with the proviso that (i) at least one ring member atom is a heteroatom
and (ii) when A is a heteromonocyclic radical containing 5 ring member atoms, no more than two of the ring member atoms comprising
A are heteroatoms; n is 0, 1, 2 or 3; X! is =C- or =CH-; X? is a bond or a divalent group of Formula (a) or (b); R! ~ R8 = as in the
application.




-ring nmenber atomother than X1 is a carbon atomor a heteroatom wth the
proviso that (i) at |least one ring nenber atomis a heteroatom and (ii)
when A is a heteronmonocyclic radical containing 5 ring menber atons, no
more than two of the ring menber atonms conprising A are hétferSEaRdBﬂﬁ nis
0, 1, 2 or 3; Xl is -C or -CH; X2 is a bond or adlvalen_g,lgg0 of

For mul a (a) ‘BPGIS(SW; Rl - RB - as in the application "%8%

00/ 55144 PCT/ US00/ 06885 AM NE DERI VATI VES ‘AS PROTEASE | NHI Bl TORS THE

| NVENTI ON This application relates to conpounds and conpositions for
treating di seases associated 5 with cysteine protease activity,

particul arly di seases associated with activity of cathepsins B, K, L or S

DESCRI PTI ON OF THE Fl EMINE st A TRED Ot BaTessE SINIeSRRE a cl ass of pepti dases
characterized by the presence of a cysteine residue in the catalytic site

of the enzyme. Cysteine proteases are associated with the 10 nornal
degradati on and processing of proueinsnTidhe aberrant activity of cysteine
proteases, e.g. as a result of increased expression or enhanced
activation, however, may have pathol ogi cal consequences. In this regard,

certain cyst elﬂﬁs@f)ﬁﬁaﬁ&ﬁeﬁtea{o@oﬂﬁc&a@d aall ESnpdkitibhsIorte AR disedses Adiosie@ge st at es,
including arthritis, muscular dystrophy, inflanmtion, tunor i nvaS| on,

gl oner & oWé‘bWFFetﬂFgth 2EHYI%. P%F?%@?FP?SF asgpeiaedanth FEYY OhFadiFRTTSS, K

| eukodystr.ephty and ot hers. For 15 exanple, increased cathepsin B Ievel s and
redistribution of the enzyme are found in tunors; thus, suggesting a role
for the enzynme in tunor invasion and netastasis. |In addition, aberrant
cathepsin B activity is inplipgcegnomosueFmbsease states as rheunatoi d
arthritis, osteo arthritis, pneunocystis carinii, acute pancreatitis,

i nfl ammatory ai rway di sease and bone and joint disorders. 20 The prom nent
expressi on of @ﬁtehepﬁ;tdaseKrdp&s@si ﬁﬁb@ bﬁ@bﬁda@d@.db@&i@@&i Bahe fréb@t efh

mul tinucl eated cells l<151n B P IH?/tlc act|V|t%/ é:gglht t hat the
enzyne i sSYKIPGISIEES infhe cgelyts %'88 Q%F“%&l Wee SBEEST AESFBERE hence, in
bone atonofidrmhli deg@@ansmﬁa pa-ﬁ:es@ﬁg o fBotkifls. The LBDROAOBIIL of dydeinel giotehsat) e.gcat hepsi n
Kexpressmnlpé IucP its elagtln%{%tlc act|V|t¥ Lﬂﬁg}est t hat the
enzyme pl @R tPBInEre3sH %ﬁfeﬁ%‘ﬁ'zﬂ gnhgpest PR pron fowsyar may Javesathpiveical, | g
i npl i cat eebnbdgudhossiran thisyepamipsshin pys&tﬁq»kcmsﬁ aftassbeikied @dth & @vatenbf di Sease
states, | glg Ll t%e% lngu&ing ar[&mtls, muscular &ystropﬂe m agn?'nsaltlgn (t:)lllcmog}?ll\fa\a'sl;]o?lnas Cat hEpSI n s
is i rrpl iC
glomerulonephritis, malaria, periodontal disease, metachromatic leukodystrophy and others. For
15 example, increased cathepsin B levels and redistribution of the enzyme are found in tumors;
thus, suggesting a role for the enzyme in tumor invasion and metastasis. In addition, aberrant
cathepsin B activity is implicated in such disease states as theumatoid arthritis, osteo arthritis,
preumocystis carinii, acute pancreatitis, inflammatory airway disease and bone and joint
disorders.
20 The prominent expression of cathepsin K in osteoclasts and osteoclast-related
multinucieated cells and its high collagenolytic activity suggest that the enzyme is involved in
ososteoclast-mediated bone resorption and, hence, in bone abnormalities such as occurs in
osteoporosis. In addition, cathepsin K expression in the lung and its elastinolytic activity suggest
that the enzyme plays a role in pulmonary disorders as well.
25 Cathepsin L is implicated in normal lysosomal proteolysis as well as several disease
states, including, but not limited to, metastasis of melanomas. Cathepsin S is implicated in
Alzheimer’s disease and certain autoimmune disorders, including, but not limited to juvenile
onset diabetes, multiple sclerosis, pemphigus vulgaris, Graves’ disease, myasthenia gravis,

systemic lupus erythemotasus, rheumatoid arthritis and Hashimoto's thyroiditis; allergic
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Al zhei mer' s di sease and certain autoi mune di sorders, inc ing> but not
limted to juvenile onset diabetes, nmultiple sclerosis, WQ

vul garis, Gaves' disease, nyast heni a gravis, systenmc [ upus -

eryt henot asus, rheunmatoid arthritis and Hashi mot o' s thyroiditis; allergic
-1 WO 00/ 55144 PCT/1JS00106885 di sorders, including, but not limted to

ast hma; andV@P¥B¥¥nei c i mmune responses, including, but FPAEUSIVIFHEed to,
rej ection of organ transplants or tissue grafts. In view of the nunbér of
di seases wherein it is recognized that an increase in cysteine protease
activity contributes to the pathol ogy and/or synptomatol ogy of the disease,
nol ecules 5 which are shown to inhibit the activity 'of this class of
enzynes, §isbrid, incfabihngbuf Rk BRILES addhhb Bnd a@Bé%néi@J?ﬁnlﬂinEPer I\}%ﬂ@s iﬁ@ﬁcﬁ&ﬁgﬁdtns B, K
L and/or S, wWill be useful as t herapeéutic agents. I NVENTI ON
I'n one pahdiimiiedip: TRBIOACHYEN transplanisop s 3y ent | on rel ates to protease
i bi tor's. Of RFg/eR dumbdor sk Wiefeic r&REA B8 Tucialat aappiocyCl i ¢

ring containing 5 to 6 ring nmenber atons or fused heteropolycyclic ring
system co?f?‘ﬁ?sﬁ?ﬁijl%c‘{“é*bmsM“i*F‘g’aH’@’f?Bﬁéimdé’r Wtowgéloﬁihéé@ﬂ?s% Pelgcdsnt ai ns 5
to 7 risNOwhBINRE shodh AMhibithe lativity bf (19 cl@ﬁ@@x{zylﬁ%r AR BIARARMEHGE, 71 Ng
menber atomother 15 than X is a carbon atomor 'a heteroatom wth the
provi so tHainhibjtyrs gf cathepsins Bo Kel ard/ng Spisitihe useltd aoherareulic dgenter oat om and (i)
when A is a heterononocyclic radical containing 5 ring menber atoms, no
nore than two of the ring nenber atons conprising A are heteroatons; n is
0, 1, 2 or 3; X is =C or SENMARYOQFTHBINVENBONond or a dival ent group of
Formula (a) or (b): R11 R12 Rio R11 R12 ~NxX31 ~ N~X4' RO Rl R13 RO (a)
(b) wherein:

In one particular embodiment, the present invention relates to protease inhibitors of

Formula I:
10 2 5
1 1|{ 1 R6 7
R N
R 4
R
®%,
I
in which:

A comprises a heteromonocyclic ring containing 5 to 6 ring member atoms or a fused
heteropolycyclic ring system containing 8 to 14 ring member atoms, wherein each ring contains
5 to 7 ring member atoms, X! is a ring member carbon atom and each ring member atom other
15  than X! is a carbon atom or a heteroatom, with the proviso that (i) at least one ring member
atom is a heteroatom and (ii) when A is a heteromonocyclic radical containing 5 ring member

atoms, no more than two of the ring member atoms comprising A are heteroatoms;

nis0,1,20r3;
X'is =C- or -CH-;
20 X?%is a bond or a divalent group of Formula (a) or (b):
ISZRH 1|110 rlRI2
4
~~ - N X ~ -
St K NXX3 §
o 1,13 1o
R RR™ R
(a) (b}

wherein:



_2.. A5 SEP 2003, WD 00/55144 PCT/ USOQ 06885 X3 and X4 mdependently are
-C(0O)- or -CH2S(0O 2 R9 and R independently are hydrogen, (Cl-6)alkyl or as
defined below, R' at each occurrence independently is nﬁ% m
(Cl-6)al kyl; R12 and R13 independently are (i) (C -,,)al Oﬁ:{]lz IIy
substituted with cyano, 5 halo, nitro, -NR14R14, -NR14C&)I
14C( O) NR14PRYAU/SSME AC(NR 4) NR 4R 4, -ORl14, -SRl4, - ’UEQ?’“GSSS
-C(ONR 4R14, -S(O,NR 4R 4, -P(O (OR 4)0RrR14, -CP(O)(CR14)CR14
-NR14C(O) R15, -S(OR15, -S(O)2R15 -C(ORS5, -OR 16, -,SR 16, -S(O R16,
-S(O) 2R16, -C(OR16, -C(OOR 6, -CC(OR 6, -NR16R17, -NR'C(OR 6,
-NR'C(O) OR16, -C(O NRi 6R17, -S(O) 2NRL6R17, -NR 7C(OQNR 6R 7 or 10
-NRL7C(NR17) NRL6R' %3 syRY iGlidperdtbftlydhe BRG) 0L CHLE t@nce [ ndependent ly is
hydrogen, (C -6)alkyl or hal o- substituted é&:l- al kyl, R15 is (Cl-6)alkyl
or hal o-substit ut ed® 2pdR" Fylepepdentdy g hyirozew (Ceplviarps m‘F@‘Equs
(C3. 12) cycl oal kyl ( GO &)ahls¥durrench alsleadendy 4 2)E¥eh BACKILEO 6) al kyl |
1C6_12)aryl ( CO- 6)a|k2y, het er o( C5 @[F Z?[ ) %Qela( kO
(C9.12) pol ycycl oar i (208 R6)ied “'R%PF""E‘W aﬁét) I@P@QTOPQ‘)‘B%Y gﬁé%qt@awg}ﬂcqw 6) al kyl
and R3g is 15 Wﬂ@geﬂwnm(ﬁw@k bwl N@Q@b)\l‘l‘i’{@kﬁ' J&thml NBihﬁmsal d
cycl oal kyl heteroc cl oal B/ y lpeteroar‘% §a cI oary
het er pol ycycl o @Ry n'(‘?(%)@é rf%{pl§R K" stiBstRIR e Qﬁoup sel ected from
-R 8, -X50R18, op ] ()RMX&Q( - B @IBFC C(_@IR1§R|6 - X5C( O OR138,
-X50C(O R 8, -x52|\én§1&gim c @g@kz dﬁ(@@ Oaﬁ - X5¢( O) NRL8RL9,
- X5S( 0) 2NR BRE~§(0>RB<NFQ€E§(B( o ng-‘él @p%ocy@m NfiEé‘ﬁN@(@]@ 9, wherein XS
is a bond or (ﬁkﬂ@)@b&{h@yj(;@@midﬁl&g@) Ihu(dmog;epn@(o Nlﬁ@‘*&) al kyI and R19 is
(C3_12) cycl oal k ”g ?5?\1 hetero(C3_12) cycl oaI kyl. ( 6) al kyl ,
( 0B, 12§ Car y| (C(NX{) &7 RhBt ewf&(%R 1 atyeaghpeungics yugerep enﬂy is hydrogen;
(CA4_12) pol ycyclopaamsh Gmfb)s%bifﬂdtedl(cl Ldnet eval & )3—1291[3911&(&%&%5&" (C0_6) al-kyl,
or (ii) a group selected fram ( cloalﬂ (@, 6) al kyl,

et o 0! - 33 et oo SR bRE I S b o PR UopelYIe) ol 1yl | 25

hetero 12) afepek mhxk » ) Aky0 Aedtto and
heteroggs- 12; o?éyc%g%lggr Z:: ﬁ@t@) ﬁg‘l&g?elbﬁ sﬁ;l (@9@1 kmki,l

het er ocycl oal k(gP i2) V%VFI"E‘W% EF?SL‘W‘F‘)/roﬁbh%%?c&ﬁfyﬁﬂﬁ%k%é"tdéﬁ" P8l ycycl oaryl
ring optional |l'b§d1|0§en5'.lr| S talkil, & Whéredh \G:Ekﬁw}l&’ﬁ sa‘icﬁdyﬁl@il@ﬂ HeteRidyc1d2l81, ary?XSORU,
- X5SR18, - X55( O? XSSf O 2Rt 8, - X5Cf
eroaxyi polycyc oatyl or heferpolycyc yl rmg ‘optionally is substituted by a group

selected from -R'3, -X°OR', -X3SR™, -X3S(0)R, -X3S(0),R"E, -X°C(O)R™,

-XSC(O)OR®E, -X30C(O)RE, -XSNR™BR', -XNRYC(O)R, -X*NRPC(O)OR®,

-X3C(O)NR®RY, -X5S(0),NRBRP, -X°NRPC(O)NR™ER" or

20 -X’NRPC(NR¥)NR®R", wherein X° is a bond or (C, ¢)alkylene, R is hydrogen or

(Clg)alkyi and RY is (C, j,)cycloalkyl(C, g)alkyl, hetero(C,_,)cycloalkyl(C, o)alkyl,

——

(Cs.12)aryl(Cy g)alkyl, hetero(Cs,,,)aryl(Cy g)alkyl, (C, i;)polycycloaryl(C, g)alkyl or
hetero(C, ;p)polycycloaryl(C, Jalkyl, or (ii) a group selected from
(Cs.1p)eycloalkyl(Cy g)alkyl, hetero(Cs p)eycloalkyl(Cy s)alkyl, (Cq jp)aryl(C,.¢)alkyl,

25 hetero(C; ;)aryl(C, ¢Jalkyl, (C, o)polycycloaryl{C, ¢)alkyl and
hetero(Cs..;)polycycloaryl(C, ¢)alkyl, wherein said cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, polycycloaryl or heterpolycycloaryl ring optionally is substituted by a group
selected from -R%, -X30OR", -X*SR!8, -X3S(O)R'E, -X3S(0),R", -X5C(O)RE,
-X’C(O)OR®, X3O0C(O)RE, -X*NR¥ER™, -X°NRC(0)RE, -XSNRPC(O)ORY,

30 -X*C(O)NRERY, -X3S(0),NR"R¥, -X’NR"C(O)NR'®R or
XNRPC(INRPINRER Y, wherein X?, R!® and R are as defined above; wherein

within R and/or R™ any alicyclic or aromatic ring system present may be substituted

3-



-X5C(O)OR 8, -X-50C(OR's, _X5NR 8R19, - X5NR19C(O)Rls, -X5NR19C(O OR s, 30

- X5C( O) NR18R19, - X5S(0) 2NRISRE9, - X5NR19C(O) NR 8R 9 or

- X5NR 9C( NR19) NR18R19, wherein X5, R16 and R 9 are as dgfhnsd aoed e;

wherein within R2 and/or R 3 any alicyclic or aromattc ring system

present may be substituted -3 WO 00/55144 1CT/USOQ 06885 further by 1 to 5

radi cal s i nY@AYHY¥Nt 1y selected from (CL_6)al kyl, (C, _6)dIHIYSEHE cyano,

hal o, hal o-substituted (C, _4)alkyl, nitro, -XSNR 4R14, -X5NR14C(0O OR 4,

- X5NR14C( O NR 4R14, -XSNRt4C(NR14)NR 4R 4, -X50R14, -X5SR14, -X5C(O COR 4,

:X5C(O NR 4R 4, -X5S(0) 2NR14R14, - X5P(0) (OR14) OR14, - X50P(O) (OR14) ORE4, 5

- X5NR14C( O) R15, _X5S(O) RL5, -X5S(0)2R15 and -X5C(O) RL5, wherein X5, Rld and

R15 are as defuiiedy akovadicdd infRpendbRUetiBREd fint {T, BRkAND, 94iyRdche 0get her with

R30 formtrinethylene, tetranethylene or gper%lyenes- 1“i- di net hyl ene,

optional |y subSEi% i balgsptitstef £Calkggnirg - NR Rie pENBef{PPRsel ect ed from

(C1_6)al kyl, (SnNRYOWYRFRIEINROCAMRNRAR 0, -xbEk Q- SWRS! iUiogdr 40

(C .4)alkyl, niftro oxo -X5NR 40(0) OR14 -§<5NR14 QNRLIR1A

X5NR 4C( NR 4) TRIWRE R xB SR R SRPIIQRY @{‘é)'é%%, YORBRY, NR 4R14,

- X5S( 02 NRL4RLASNR X5 BI0), (OR(@ROR 185(0), KSR RFCOFR4)iBicth x5 K+ MR 4 C(O R 15,

-X5S( 0O R15, -X5S(0Q 2R15 and - X5C(O) R15, wherein X5, R4 and R 5 are as

defined aboved™ Hfgined 2peve; & - x6X' R20, wherein X6 is -C(O -, -C(OC(O- or

-S(0)2-, X is a b@ogetdr with R? o2 10gMhie fith R °Hérn trifnedRyigiepgen or

(Cl_6)al kyl, and R2 s (i&m&Cl 6) al kyl optionally substituted by cyano,

hal 0, nitro, -REMFRYENe orgpenylepd-HyeiesylengyRpinnplty fupstimteravith INR3 radicals

B0 (R 4) ORI o P O (R A L R S 2R 5.

(O R%s, - mzéw)ﬂ"ég "&Eg S’EOS(@%(,O)OE%! '?‘sé%%%‘?”ﬂ'g( O R22, -C(O OR22,

-0 NCR:(22R235 =WKR&§}4)NLN§286(5@RR2&;SR‘N%@@)@WC(O)NRQ§Q( O NRz2Rn3 or

-NR 23C(NR23) N eL e RS det ve, R22 is

(C3_12) cycl oai %5@5&#&-&%&@%@%@? tﬁ%g@{?gﬁ ﬁé“%&%@%@?gﬁ(yl ,

(C(_, 2) aryl ( COxm@Iy x5S0 end CCE(DMR) akyrdi R, B)‘@h& RIS are as defined

(C9_12)bicyc|q@é%iéﬁp 6) al kyl or hetero(C$_12)bicycl oaryl (C0. 6)al kyl and
tenc

R23 at each oc e independently is hydrogen or (C,.6)alkyl, or 25 (ii)
(C3_t 2fscycl oal Ky (XEX'RA) @hdesih X¢ ReCEn-0(TBAR)-ay 308!, KY Is@@ond )@ dky! |

(Co-12) i SYET AR SR By Ry o G oRbOapB Rk DA oy iosapyy evimpabiy ! or
cyano, halo, nitro, -NRMRM, -NRMC(O)ORY, -NRM*C(O)NRMRM, -NR*C(NR"INR!R",
-ORY, -SR™, -C(O)OR¥, -C(O)NR"RY, -S(0),NR“R", -P(O)(OR*)ORY,

-OP(O)(ORM)OR™, -NRMC(O)R ', -S(O)RP, -S(0),R¥, -C(O)RY, -OR%, -SR%, -S(O)RZ,
20  -S(0),R%, -C(O)R%, -C(O)OR%, -C(O)NRZR®, -NR*R%, -NR*C(0)R%, -NRZC(0)ORZ,
-NRZEC(O)NR¥RZ or -NREC(NR¥)NR¥R?, wherein R™ and R are as defined above, R2
15 (G, p)eycloalkyl(Cy ¢)alkyl, hetero(C, j;)cycloalkyl(Cy g)alkyl, (Cq . )aryl(C, oalkyl,
hetero(C; ,)aryl(C,.¢)alkyl, (C,.j,)bicycloaryl(Cy s)alkyl or hetero(Cy ;,)bicycloaryl(C, ¢)alkyl
and R? at each occurrence independently is hydrogen or (C, galkyl, or
25 (iD) (Cy pp)eycloalkyl(C, o)alkyl, hetero(C; \,)cycloalkyl(C, galkyl, (Cqjp)aryl(Cyq)alkyl,
hetero(Cs.,)aryl(C, g)alkyl, (Cy.jp)bicycloaryl(C, galkyl or hetero(Cy ;,)bicycloaryl(Cy )alkyl or -
(iif) (C; g)cycloalkyl(C, s)alkyl, hetero{C; g)cycloalkyl(C, o)alkyl, phenyi(C, alkyl or
hetero(C; g)aryl(C, s)alkyl, wherein said cycloalkyl, heterocycloalkyl, phenyl or heteroaryl is
substituted by -R¥, -X30R%, -X°SR*, -X*S(0)R%, -X38(0),R%, -X’C(0)R¥, -X°C(O)OR%,
30 -XPC(O)NRMRY, -XSNR¥R¥, -X’NRPC(O)RY, -X NR*C(Q)OR?, -X NR¥C(O)NR¥*R»
or -X*NRPC(NR¥)NR¥R?, wherein X’ is as defined above, R is (C; ¢)cycloalkyl(C, ¢)alkyl,
hetero(C, s)eycloalkyl(C, ¢)alkyl, phenyl(C, cJalkyl or hetero(C; g)aryl(C,¢)alkyl and R® at each

4-



(ri1) (C3_6)cycloal kyl (C0_6) al kyl, hetero(C3-6)cycl oal kyl (C. 6) al kyl,

phenyl (C0. 6) al kyl or hetero(C5.6)aryl (CO_6)al kyl, wherein said cycl oal kyl,
het er ocycl oal kyl , phenyl or heteroaryl is substituted 5-§%ﬁ,zunj(sm24,

- X5SR24, -X55(0) R24, -X S(O 2R24, -X5C(O R24, -X5C(O 4

- X5C( O) NR74R25, - XsNR24R25, - X5NR25C( 0O R24, - X5NR25C( O) OR24,

- X5NR25C( O)‘F(Rﬂﬂlﬁzﬁ‘ or - XSNR25C( NR25) NR24R25, wherei n X5 |P§T&§°%Q§Pﬁsned
above, R24 is (C3.6)cycl oal kyl (CO_6) al kyl,

het er o( C3_6) cycl oal kyl (C0_6) al kyl , phenyl (CO. 6) al kyl or

het er o( C5_6) aryl (C0. 6) al kyl and RI at each -4 1 5 SEP 2003 WD 00/ 55144

PCT/ USO0/ 06885 occurrence independently is hydrogen or- (C, -6)alkyl; wherein

Wi thin R ogiendt in@dpehdeftyo hhkRRbi €, o)Aty Syhe XA ImE Q8L McydRYr 26 subst i tut ed
further by 1 to 5 radicals |n%€ﬁen ent | o sel ect ed frofn a r)allnkyl

(CL. 6) al k{iP§ HYERB Pregsphmay bﬂrﬁ&b%stutqﬁ‘évréws ‘e rificaly ipdependengly gejacted fppy o,

- X5NR 4R g, jate)f5 no, o NR 4)NR 4R 4,
. E0RLA. fh‘, rk W@ﬁ@l@% hafSMR ‘Lﬁiﬁs@u&l Rﬂaﬂbl nitto NRMIGENR 4)

X5 OR14, -X5 - X5S O 2NR 4R 4' -
OO R edor . S RN ﬁw&r Ko FREL O R
- X S( 0)52R.x5c@)gcbg44x5@(;@))ﬁ16m4\Aﬂ%{@jzmmﬁ(ié, (@3 013115 are as def| ned above;
or when Xl_isS a dllya ¢ { Ha%é ls )X'then may al so
e pr osont FORIBETIORE Bt B, SO s BBy R® v O pogEH o

C, . 06)al kyb g | cyano,
ﬁ, S )nI t?c R E'agjiqz Rg ateSas Géfined Sbovd bk ker }ﬂ%dé%ﬁt Yur (ﬁdﬂb&ﬁmwégg(by\mw y

-OP(O) (ORB @F&%’rﬁpr@(”%‘lﬁé‘?gent%’(b%b rcarb@{“@} ‘R7, wherein R26 at each

occurrence |ncieﬂpgﬁ5£dlﬁjgﬁﬁ&(t§ﬁ)alﬂépdrogen (C1_6)al kyI or hal o-substituted
(CL. 3)a|ky| and IS or hal o-substituted (Cf B&alkyl or (i)

(c5_6)Wci oal k'§/|”( @é%&fawwhonalﬁétl@msteégﬂthfweqha'ézr Wye: (B
(C6_12)ar sd(()ﬁalzﬁe)zalﬂ@} omﬁ)dlm GIIQ(J@R@Cm’YLS((@ﬁLG)%KW or M@RG' n 15 said

cycl oal kyl rocycl oal kyl yl het eroaryl optiaonally Is substituted
further Pfﬁﬂv E‘t%&t ich ?%rf'elaﬁr @dqpﬁtfé‘ﬂﬂ?ﬁﬂ‘éyﬂf%?“ Sajslaliyag belpy alth%fefcd 6) al kyl ,
(G _6) al kyd,eiRN@nd RY &NQ, Hdnah Gr,hah)aslu&'uﬁitﬁdfit 3§amyedr (iif €5 )EycalikYk G, ,RIKYT, 0

- X5NRLAC( O 5 NRL4R14 NR14) NR14R14, - XSOR1

- X5 SR14C( Q)@O%EE@W} ﬂyﬁ@c&g ﬁé?z)tiﬁi@? 2l é%r(*B} slfﬁ'l%fa)ﬂ%m(*@)e("cm4) OR14,

\-M)1(5 OP({3) (2 f)ﬂfdxc@)ﬂ@cﬂ, hetexde RO, Q)yﬁﬂrietero&@ﬁﬂp@blbﬁllﬁ is mﬁéﬁﬁ(c@(fjﬁgi&ﬁ:&?ﬁ\?ﬁX5 C(R??) R15,
erein , | ove, rovi ae a en is

unsubst i t{i‘fhégs ’(“eepegféﬁfﬁiw e“ﬁ‘ﬂ%‘”ﬁ Hﬁa@ Ih&dﬁ)i‘}g@’r‘i’e?fr C}EP& beetresesinrEds 5) al kyl

then X2 nggy,)aiedl, KieR-ESERMC(OIOR - UNRUCIHIER R, Km"dm@)‘m@m’* (O 2R20 or

(Car) oy PRIl hore vl RERH AR R r e BRI
subst i t ut edob)@RHOR !, MHINR 'EIOIRY, -XS(O)RY, —XSS(O)ZR‘S and -X*C(O)R", wherein
20 X5, R'"and RY are as defined above, provided that when R?® is unsubstitated (C, ;)alkyl and R*
is hydrogen or unsubstituted (C, )alkyl, then X* may not represent (i) a bond when R! is
-C(O)R, -C(0),R® or -S(0),R® in which R® is (C, g)alkyl, phenyl(C, j)alkyl, phenyl,
(C,5)cycloalkyl, camphan-10-yl, naphth-1-yl, naphth-2-yl, phenyl substituted by one or more of
(C,.4)alkyl, perfluoro(C, alkyl, (C,palkoxy, hydroxy, halo, amido, nitro, amino,
25 (C,y)alkylamino, (C,_)dialkylamino, carboxy or (C,)alkoxycarbonyl, or naphth-1-yl or
naphth-2-y! substituted by one or more of (C,_)alkyl, perfluoro(C, )alkyl, (C, )alkoxy, hydroxy,
halo, amido, nitro, amino, carboxy or (C, j)alkoxycarbonyl or (ii) a divalent group of formula (a)
or (b) in which the moiety R' is methyl, isopropyl, n-butyl, sec-butyl, fer-butyl, 1-methylpropyl,
benzyl, naphth-1-yimethyl, naphth-2-ylmethyl, thien-2-ylmethyl, thien-3-ylmethyl, or wherein R?
30 and R' form ethylene, trimethylene, hydroxy-substituted trimethylene, tetramethylene or
phenylene-1,2-dimethylene; or

R? and R* taken together with the carbon atom to which both R? and R* are attached

5.



(C .4)al kyl, perfluoro(C, 4)al kyl, (Cl14)al koxy, hydroxy, halo, am do, nitro,
am no, 25 (C, -,)al kylarnino, (Cl_4)dial kylam no, carboxy or

(C14) al koxycar bonyl, or naphth-1-yl or naphth-2-yl substituted by one or
more of (C,.4)alkyl, perfluoro(Cl4)alkyl, (C, 4)alkoxy, hy&rSER ZHﬂ%a

am do, nitro, am no, carboxy or (C, 4)al koxycar bonyl or (i I%r a_di val ent
group of fo¥@dV#i44a) or (b) in which the noiety R12 is FETAPPOOSESSopr opyl ,
n-butyl, sec-butyl, tert-butyl, 1-nethylpropyl, benzyl, naphth-1-ylnethyl,
napht h- 2-yl met hyl , thien-2-ylnmethyl, thi en-3-yl met hyl, or wherein R 30
and R12 form et hylene, trinethyl ene, hydroxy-substituted trinethyl ene,
tetranet hyl ene or phenyl ene-1, 2-di net hyl ene; -or R3 and R4 taken together

with the eamien)dtienkiche whi hmsdyclﬁﬁk)aélﬂ Wbred Ricdldlaghateop- - 5 SEP 2003
VIO 00/ 55144 POT( L8001 06885 C?Et))rm cl oal ky Ieneslor °o

( C3. s) het él?tsr@%loalgyfggﬁ i ppsionafly éliltgiltﬁteg a’ilt &%qa@aq]kxyﬁe@ﬁgle@}y selected from

het er ocyckogialkyl, ﬁf]%')alk?hc@ﬂé canalnhy, r&mbgtm& muzyln nitmt 9(5131{“@@)@@'48
i ndependent | lene, cyano, hal o,

Sel ec
hal o- subsﬁ‘ﬂ‘%&' T“R4‘) 341@140(1\1{%”&}1%”1&12 x%’lfﬁ“‘ @%ﬁl} xﬁm 14C( O) NR14RI 4,
- XENRLACX NRCIGNRML 48561 N RERXIH ) 0X5§B{114x501)2©&g§1922631414 5
_X5C( 0) NRL4R14, R%S(x%( I\TRI 41%5 | X5%§ é(l’i -X OP(O (OR 14) R
14, -X5NR %&@Cé}@% OR P RSN 384l %Waﬁanxiéﬁ@R Bredfherein X, R
14 and R' gefim@d asove;def i ned above; R4 is hydrogen, (Cl-6)al kyl or as defi ned
above; Rl is hé rogen and Rl is hydroxy or R and R together fonn oxo; 10
R is a group e‘FM%n’f(?:@?ﬁl@&%rﬁédefwa‘ilﬂmv%tro -RI9, X5NR2'R3',

- XNR3' C( O) OR', R* i3 Bfdrehen andi N ARP or RO%¥RERDH emex&gaa,a) XSC( Q) OR29, - X5NR
(O NR29R X5NR3 NR - X5C( O) NR2IR30, - X5S( oi ); O)%O?BO)OR’ZQ
-vorP(J{ or 29)&42 group sekecis e ey Rey Halo, MEey-§ RXél‘iR R%@@NB &

_X5C( O RSbmmt@mwxro IONRRCEEH Ntk B bR, )R@isw Lgscpysregen or -R3', R30

at each o andR’ is. (C al kyl, 15
(63 3) oy FEORK R oGP ANIRE, SrbEbBRdk Lo RiOBapRET( o 6) 2l 11

(0&12) ar yl-XsﬁR“CI@RP‘Q-ydsS(O)I)R“ hEiS&]i)gGCﬁrlesc)(Mﬂ“( (heréip F b definbiBld) Wi thin R
any allcy o.C_Qr aro G rin stem ent may. esugstltutedfurther
by I to 5 é%"i‘yééﬂg%“ ‘?‘ perfd ?‘ng “‘é’%‘}céb“t °$9"6’ﬁ{?1éa‘kt3‘)aa‘i' Ry s (Croalkyl,

(CI - 6) @ kyt zd@emlkyw@m@yl RAKIC; ,DalcaBlis alkyl @, fa&iicRhadior Ni tr0, - XSNRL4R

-X NRI11' %85 gQary}(%M)alkyl wherein within R any alicyclic or aromatic ring system present may
be substituted further by 1 to 5 radicals independently selected from (C, ¢)alkyl, (C, Oalkylidene,
cyano, halo, halo-substituted (C, ,)alkyl, nitro, -3X°NRR™, -X5NR"*C(O)OR™,
-X’NRUC(O)NRMRY, -X*NR“C(NR')INRMR Y, -X50OR™, -X*SR¥, -X5C(O)ORY,

20 -X’C(O)NRMRM, -X3S(0),NR*R¥, -X5P(O)(OR'YOR™, -X50P(O)(OR")OR™,
-XNRMC(O)RY, -X3S(O)RY, -X3S(0),R" and -X’C(O)RY, wherein X5, R™ and R are as
defined above; and

R? at each occurrence independently is selected from (C, Jalkyi, (C, oalkylidene,
cyano, halo, halo-substituted (C, ,)alkyl, nitro, -XNRMRY, -XSNR“C(0)ORY,

25 -XNRMC(O)NRMRM, -XSNRMC(INR™)NRM™R™, -X*0R™, -X5SR"™, -X5C(0)ORY,
-X3C(O)NRMRM, -X>S(0),NR“R™, -X3P(O)(OR"YORY, -X°0P(O)(OR*)ORY,
-XNRM™C(O)RY, -X3S(O)RY, -X35(0),R" and -X’C(O)RY, wherein X°, R and R'® are as
defined above; and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual
isomers and mixtures of isomers; and the pharmaceutically acceptablé salts thereof.; but

30 excluding compounds selected from the group consisting of
((S)-1-{(8)-1-[(S)-1-(1-benzooxazol-2-yl-methanoyl}-3-methyl-butylcarbamoyl]-3-methyl-
butylcarbamoyl }-3-methyl-butyl)-carbamic acid benzyl ester, { 1-[1-(1-1H-imidazol-2-yl-

-6-



_X51~ML4C( O NR 14R14' -X5NR 14C(NR 4) NR14R' - -X50R 14, -X5SR 4 , -X5C(O OR
14, 20 _X5C(O NR14R] 4, -X5S(0)2NR14R 14, X 5p(O(OR 4)OR 14,

-X50P(O) (OR 4)OR 14, 15 14 _XSNR14C(OR -5, -X55(OR 54 HVvSE® 2083 and
-X5C(O R, wherein X, Rand R' are as defined above; and Rl at each
occurrence_i ndependently is selected from (Cl-6)al kyl, (Cl | | dene,
cyano, hal 8© ‘Wﬁg’d“substl med (C -4)alkyl, nitro, -X NR14R§‘ZT’93%0¥885 -

NR AC(OOR 4, 25 XINRI4C(ONR 14 R 14, -XINR 14C(NR 4)NR 14 R 14, -XIOR
14, -X SR:14, -X5C(O ORI 4" _X5C(O)NRI 4 R 14, -X5S(0)2NR14R 14, -X5P(O) (OR
14 YOR 14, X 50P( 0O (OR14)OR 14, -X5NR 14C(O R 5, -X55(O R 15, -X55(0) 2R
and -XIC(ORII, wherein X5, R 14 and R' are as defined above; and the

N- oxi de dﬁéthanaym -9 @sethy Phd calghn@ el \nathy Byl } ﬁafrﬁirﬁ@icﬂﬂe;d-@ﬁﬂyweaﬂet ves, i ndividual

ther cor . - DTS Es ED i o b e B s PO HE P 260hs: ot ng of
((S)-I-f methanoyl}-butylcarbamoyl)-butyl}-carbamic acid benlzyl ester; )
Y e e T

1 [1-(bB- IctaImamimxﬂaienza} aeter, (@)1-{ B)IHP-( ROz - 1@%&%?%%&3@1@%@%85
th I b t 3- et - -carbam. i
o oDy b A SR ATRIL i B s B B AR50

1-[1-(2- tﬂhtﬂ‘mabﬂ)LB-meth&hbﬂtylﬁfrﬁiﬁmwﬂmmwy)—bdtﬁl} tdibatlar @ld (2re- yﬁt]/]-ester

(9)- 10 L S AR S e oL S Py B8 BR sipE Boy 1 ] - 3. et

yl -butyl 4- thEanezaylbiamoeB ac (@m]ﬂedsmméthﬂmmyl)—memanoyl] amino }-butyric acid ethyl ester,

butyl o8 baY AR kg TR et TR R

{(S) - 1- [ (Bhiobhdni2-3-[i( 1rp-ctd ahettidagyll}-amino]-butyric acid ethyl ester 4-(5- bromo-

Fert - but yFeBER gD e R e by Bl St
} - 4- oxo- 43-ﬁ}t*(4—dhlﬁ'o@h9dyl)bmﬁﬂyﬂnm}¢] mncﬁ}—tieQShI)dﬂ)ybﬁll®han-2-yl) 4-oxo-butyric acid ethyl
4-furan- 2 K |40xo )&thoph]éﬁ—é—y él[h[pl t]:J %;lem1n9Jr\3eup)¥xl )ac1d ethjn%aory | ] -am no} - butyr

| c acid et

3- (2- mét h%f{[4ﬁ4manw¢mmlm9m@oﬂkmmel-h-bnphélmpﬂenyﬂ ylibutyyle haid aleyl dst@f hyl ester,
gs,?)é? 4- t%g{?g?? ﬁlcglo%/orphe al[lp(met ngc;)fﬂ) Xrgmo} -oxo- 2h o}:he%rgl-yq(glltygy atl e!tl(l:yl gs?' d ethyl

[ 1- (4- chl &flerpNdiy] )mqphenh‘aﬂﬂwﬂiaﬂwi}llwpﬂ] bérmamile PutV4(4-fuaepkng)-hy| ester, 3-{

[ 1- (4- Chhl%ét?%ly}ﬂfal){ll %} gng g’l)c()%l'l%il-?% pen%nom a%% F[\eges% d@l ﬁpﬂleﬁ'uo%o yl) - 4- oxo- but

yric aci
p-tolyl - rni’lblil}é}mqﬂla)wﬂmrrmﬂ> }—Z}ubﬂlyll-fbommlogmelnﬁl-yl-ew acid ethyl ester.
' 20 In another particular embodiment, the present invention relates to protease inhibitors of
Formula I:
2 5
R R
1 R®

RA._ ,.N 7
~y2 ) )@R
R3 V4
R
(Rs)n

in which:
A comprises a heteromonocyclic ring containing 5 to 6 ring member atoms or a fused
25 heteropolycyclic ring system containing 8 to 14 ring member atoms, wherein each ring contains
3 to 7 ring member atoms, X' is a ring member carbon atom and each ring member atom other

than X' is a carbon atom or a heteroatom, with the proviso that (i) at least one ring member

-7-



15 3-{[1- (4-nmet hoxy- phenyl) - net hanoyl ] - am no} - 4- oxo- 4-t hi ophen- 3-yl -butyric
acid ethyl ester, 3-{ [1-(3,4-dichloro-phenyl)-nethanoyl]-am no

} - 4- oxo- 4-t hi ophen-_3-y| -butyric acid ethyl ester, 'ﬁ_5 SEP 2?33‘
4-fluoro-N-[1-(1-thiophen-3-yl-nethanoyl)-propyl]-benzam de, 4-

[ 1- (4-fl uoro-phenyl)- nethanoyl ]-am no}-5-0xo-5-thi ophen-3-yl - pentanoi c
aci d et hyl ¥P¥®BI4nd 3- ([ 1- (4-fl uoro- PCT/US00/06835

phenyl ) - met hanoyl ] - am no} - 2- net hyl - 4- oxo- 4-t hi ophen-3-yl -butyric acid et hyl
ester. 20 In another particul ar enbodi nent, the present invention relates
to protease inhibitors of Fornmula I: | in which; A conprises a

het er onobnocyclic ring containing 5 to 6 ring nenber atons or a fused 25

het er opol yeyGt & Betdrbatgn SHAH POReE Ik Ahdtérgordbciclic ddiclichgaiBEPahg Aiil¥s, wherein
each ring contains 5 to 7. ring nenber atons, X is a ring nenber carbon

at om and 8%E P REEr! WE HRF BERRF AOPREIPPRsing & at helkrogiBRSat om or a

het eroatom w 4Rl hegeroviso that (i) at |east one ring nenber -7 WO
001551+44 PCT/ USOO 06885 atomis a heteroatomand (ii) when Ais a
het er omonocycl ¢ Fadf* ¢S cont ai ning 5 ring nenber atoms, no more than two

of the ging nNerbiek balddNe dvaIBR xtodp BOFofmdAk &) Beber oat oms; nisO, 1, 20r3; X is
=C- or -CH; 5 X2 is a bond or a divalent group of Formula (a) or (b): RI11

R12 R10 R11 ~NXX3, j /N LURIR R R9 pheer ei naﬁ@@ and X4 independently
are -C(OQ- or -CH25(O) 2:; and R10 | ndepgn l'y are hydrogen, _
(C -6)al kyl or as defi ngﬁd&g@ I?/%I e #E«r ence independently is
hydrogen or (C, .6)al kyl, K12 and RI3 inflependentty ‘are (i) (C, .6)alkyl
optional |y substituted wiRh cyano, hal®, i tR°0, - NRt4R14, -NR 14C(O) OR 14,
-NR 4C(ONR 4R a, -NR 4C(NRi 4)NR 4R14, -OR14, -SR14, -C(OCR 4,
-C(O NR 4R14, -S(0) 2NRL4R 42 - p(0) (OR14) ORDA,
wherein:
X3 and X* independently are -C(O)- or -CH,S(0),~;
R? and R independently are hydrogen, (C, Jalkyl or as defined below;
10 RY at each occurrence independently is hydrogen or (C, oalkyl;
R' and R® independently are (i) (C,¢)alkyl optionally substituted with cyano,
halo, nitro, -NRMRY, -NR*C(O)OR", -NR"“C(O)NRMRH, -NRMC(INRNR¥R™,
-OR™, -SR™, -C(O)OR™, -C(O)NR“R™, -S(O),NRMR", -P(O)(OR*)OR",
-OP(O)(OR¥)OR™, -NR4C(O)RY, -S(O)RY, -S(0),R", -C(O)R', -OR'S, -SR'®,
15 -S(O)R, -S(O),RY, -C(O)R'®, -C(O)OR'S, -OC(OQ)R, -NR"RY, -NRVC(O)R',
NR'C(O)OR', -C(O)NR'RY, -S(0),NR R, -NR'"C(O)NR'R" or
-NRPC(NR)NRRY, wherein R at each occurrence independently is hydrogen,
(C, g)alkyl or halo-substitated (C, j)alkyl, R (C, )alkyl or halo-substituted (C, ;)alkyl,
R¥ is (C; ;)cycloalkyl(Cyealkyl, hetero(C, ;)cycloalkyl(C, Jalkyl,
20 (Cy.10)aryl(C, Halkyl, hetero(Cs.,,)aryH(Cy g)alkyl, (Cy )polycycloaryl(C, oalkyl or
hetero(Cy ,)polycycloaryl(Cy ¢)alkyl and R' is hydrogen or (C, 4)alkyl, and wherein
within R' said cycloalkyl, heterocycloalkyl, aryl, heteroaryl, polycycloaryl or
heterpolycycloaryl ring optionally is substituted by a group selected from -R'3, -X°OR',
XSRS, -XSS(O)RS, -X3S(O),R", -X3C(O)R™, -X5C(O)OR®, -X5OC(O)RY,
25 -X°NRERY, -XSNRPC(O)R®, -X*NRPC(O)ORY, -XC(O)NR™RY,
-X38(0),NR¥RY, .X’NRYC(O)NR"®R" or -X’NR"C(NR'?)NR¥R'®, wherein X’ is a
bond or (C, ;)alkylene, R' is hydrogen or (C, ¢)alkyl and R" is

8-



-OP(O (OR14) OR14, --NR 1AC(OR 5, -S(OR's, -S(O2R S, -C(OR15, -CR16,
-SR 6, 15 -S(OR16, -S(O2R16, _C(ORl6, -C(OOR16, -OC(OR 6, -NR 16R17,
-NR 7C(OR 6, -NR 7C(O OR16, -C(O NRL16R', -S(0O 2NR16R1., 7O NR 6R17
or -NR 17C(NR17)NR 6R 7, wherein R14 at each occurrence 5\0‘%} tly is
hydr ogen, C, _6)al kyl or halo-substituted (Cl_3)alkyl, R5 (C 6%al kyl or
hal o- subst WQQUBE44C, 3)al kyl, R16 is (C3_12)cycl oal kyl (W@%‘Q‘f@

het er o( C3., 2) cycl oal kyl ( Ca6) al kyl, 20 (C6.12)aryl (C0.6)al kyl, -

het er o( C5. 12) aryl (C0. 6) al kyl, (C9-12)pol ycycl oaryl (Co. 6) al kyI or

het er o( C8_12) pol ycycl oaryl (CI). 6) al kyl and R' is hydrogen or (Cl_6)al kyl,
and wherein wthin R16 said cycl oal kyl, heterocycl oal kyl, aryl,

heteroaryl, patygysd@ayit, Rlkyl, heés jcyacyacm 8L Yyt iiogyaptd.ongll y is
substi t ut ed bybgla%roup seMectyed fr((r)q?n9 R18 a K%Q'YB = QWSR%% 9-X58(O)Rf8

_X5S(0) 2R18, RSt CyaE Coolisty Gpapplyeyclonsy éﬁ@q@‘ﬁief ' 25 - X5NRLaR19,

- X5NR19C( O Rt al,etero@sl\lﬁbtﬁ;(cglmﬂl t.,)alI&;»‘ilCE(r((3))|\al@r<§1|3ts&eeted—f?&'i?hs( O 2NR18R19
- X5NR19C( O NR1SR 9 or - wherein X5 is a

ond o
(C, _6)al kyl end" rﬁf%lqagy%%)ﬂlﬁ'e et?fP( dCY‘éﬁa&Wi&(}wa&% <%193W1£Cw>81k1' 5 SEP 2003

WO 00/ 55144 P@Eiel:éws%&ﬁ&%ak@(dgu);féw&ﬁbmﬁéa@ﬂ ﬁ)da' ky'
het ero( C3-12) cycl oal kyl (C

het er o( C5. 12) e{PS‘?fO((‘éE):)@)‘W%‘gﬁFV‘(C(D @@‘kﬁz‘ylﬁmlwwyaaﬁiw (heﬁwsw;%alm argl,
het er o( C8- 12) p@iehbﬁmlpﬂ%yﬂoﬁr@or@h@ﬂpklﬁyclo@@l firlgl optichally i@bm:st&@tla@s)t@ odpr OM

L ol e B S R R sr
( C9- 12) pol ycyckuaoxm( @xﬁm@m SGRE RN exanw(c@)r&@mmmbaar yl (C0- 6) al kyl ,
uher 1§, 521 CURLBR Sk EKSNASKS SphKAlic Bk g et 27021 Y1, pol yoycl oary!
from-R18, - XSmIWC(NK@ﬁRl&” w%‘ﬁﬁﬁ &, Rl"emd RXQfel) dfined absed wihR%8,
S ocs s S e O K aaag g oue. 10
- X5NRLOC( NR19)siNitieBE Bro swaellﬁuep’é.dem BGlét:lin fBﬁB(C@J)@kyaqchﬁﬁuyn@a@le,above,
bresent may bEVERTELY Pri-SsFE Knapny . s N Ry P EIRA Nk Aot Ly
sel ectiad from-KOR'& QiR ()Q\IRBQ:MRQS)NRHEﬂeXSORjymRM hat@o)drit, 0- substi t ut ed
onRLOG KLy TR el dm TR HOR R &by BR ok 9 AR
XANRMC(O)RY, -XES(0ORY, -X°8(0),R" and -X°C(O)RY, wherein X5, R and R
are as defined above; or
R'? together with R? and/or R together with R' form trimethylene,
20 tetramethylene or phenylene-1,2-dimethylene, , optionally substituted with 1 to 3 radicals
independently selected from (C, gatkyl, (C, ()alkylidene, cyano, halo, halo-substituted
(C,u)alkyl, nitro, oxo, -X°*NRMC(O)YORY, -XSNRH“C(O)NRMR Y,
-XSNRMC(INR"INRMRY, -X0ORM, -X?SR™, -X5C(O)ORM, -X3C(O)NRMR,
-X38(0),NR“RM, -35P(O)(ORMORY, -XOP(0)(OR*)OR¥, -X5NRMC(O)RY,
25 -X38(0)RY, -X°S(0),RY and -X’C(O)R™, wherein X7, R™ and R' are as defined
above; and
R!is -XX'R®, wherein X¢ is -C(0)-, -C(O)C(0)- or -S(0),~, X7 is a bond, -O- or
-NRZ-, wherein R? is hydrogen or (C,¢)alkyl, and R¥ is (i) (C, ¢)alkyl optionally substituted by
cyano, halo, nitro, -NRM¥R™, -NRMC(O)ORY, -NR*C(O)NRMRY, -NRMC(INR')NR"RY,
30 -ORM, -SRM™, -C(O)ORY, -C(O)NR“RMY, -S{0),NR“R*, -P(Q)(OR')ORY,
-OP(O)}OR")OR™, -NRMC(O)RY, -S(O)R", -S(0),RY, -C(O)RY, -OR?%, -SR%, -S(O)R%,
-S(0),R%, -C(O)R%, -C(0)OR%, -C(O)NRZR®, -NR¥RZ%, -NRZC(0)R%, -NR¥C(Q)ORZ,

9.



-X5C(O NR 4R 4, -X5S(0 2NR14R 4, -XSP(O) (OR14)OR14, -XSOP(O (OR 14)OR 14,
- X5NR14C( O R15, -X5S(O R15, -X5S(O 2R S and -XSC(OR S, wherein X5, R14 and
R S are as defined above; or R12 together with RO and/i)r gﬁﬁe? ether with
RO formtrinethylene, 20 tetranethylene or phenyl ene-{ § | ene,
optionally substituted with | to 3 radicals independently selected from
(C, _6) al kyW0as3146) a| kyl i dene, cyano, hal o, hal o- subst i t BEEUS00PESS ) 5| kyl |
nitro, oxo, -X5NR14C(O) OR14, -X5NRE4C(O NR14R14, -X5NR 4C(NR 4) NR14P'14

- X50R14, -X5SR14, -X5C(0 OR14, -X5C(O) NR14R14, -X5S(0)2NR14R14,

-X5P(O (OR 4)OR74, -XSOP(O (OR14)OR14, -X5NR 4C(OR 5, 25 -X5S(0O) R15,
-X5S( 0 2R15 and - XC(O R15, wherein X5, R14 and R S are as defined above;

and R |3NR>@@RR®REWR@@NR@NRSZRBG&IQ}M R“ 6dQ@)! Q(r@sdeﬁﬁed-a%@)l@ X is a
bond, n or (C , and R20 is

() (ci 5 € iy e et 4 RSB B G ORIy & 1 NR T4RLA,

-NR " AQ( @l )ariie, A1y bi’o?éléaryltd‘eﬂaﬂﬁ(o%'ﬁét&bd@ﬁzﬂﬁ?y&oarﬁ(tm@?ﬂl‘l - SR14,
- C( O) OR14, &g ) NRLARLA, - (O 2NR 2R1A, -P(Q) (OR 1

- OP( ) ((ORRRORaEch ooRpereaty w@emb@x*@f@w or (Gyelafk 2h°f5 C(O) RS R 2L

_SRI", 5_ SR, RycloatkPl(€) S E heterﬂ@)ﬁ?aealky%@m 4 S NRRIRR23, - NR22R23,
“NR23C(0) b G L da BT, Uscol 06885

- NR2C( O N%?ﬁéﬁceﬁalkﬂ*i@é@é%miaﬁylm)ﬁﬁd mﬁ%@?@wﬁ“ﬂ% )3k¥ R15 are as defi ned
above, R22, ,l)bﬁycﬁcg%"lfcg))iﬂw boateky(Cf,FRicRAKY] Jalkyl wherein said cycloatkyl,

het I | k 612 L kyl ,

hgt 2{ 8§ % etpr C Oa Eyfa gPFtRE?FW‘ T@é’ef%‘a(smu@%? %Jp %%{%S#LWS@R“,
hﬁéI gr gg gﬁxfszc)bm ycdﬁg(fnw (%(é)mizkyﬁkscl(@kl)mﬁt“@?» '}&Nf'ﬂf’hm(we

[ I s

(C3_ 22‘3 cygg\hélqgé C(%@ )%%E‘IQQ&)N&hBt 8%3%]&% E@S‘%” i) ROFTERSC 2 Kyl |
( C6_12) arayfine@habove,) it i Y, . )cyelioflidg @y A, @)ead(®y)eycloalkyl(C,)alkyl,

? (e:tgerl(2)§ bi Eyé%‘%&éyﬁ%géﬁrgﬂﬂmgpr t‘?}’@wé?%%%ﬂ&“&%"&i?{/r( ICa6) al kyl wherein

sai d cyclhertokyyl,ybicyaRESN O )alkyDaet IR af eazh yécu@énchﬁa@émaﬁrw is ﬂwogbxeors ubstituted

Y50 0) GRS DA Y SRE e, e SRB RS BORyfegpy DA ok
- X5 NRZSC(f@)}WL to-SXaIMAR S de fdn R ¢ Rl ted FromXE NS C(RALKY MRA4 o, hatoerein X5 i s
het er of RSB SFrERte) Ky TR E PRI R e
het er o( CEANRMQINREONRR)‘aRgR Y, -KER] 2P0{@pekparcoirdd“gy,al kyl or
-X*S(0),NRMR™, -XP(O)OR'YORY, -X*0OP(0)(OR*OR™, -X*NRMC(O)RY, -X°S(0)R”,
-X38(0),R" and -X5C(O)R', wherein X*, R and R"® are as defined above; or when X?is a

20 divalent group of formula (a) or (b) then R' may also represent hydrogen, carboxy, oxalo or

carbamoyl;

R?is hydrogen or (C, c)alkyl;

R? is (i} (C,.¢)alkyl optionally substituted with cyano, halo, nitro, -SR¥, -C(O)OR%,
-C(O)NR#R%, -P(O)OR*)OR%, -OP(O)XOR*)OR%, -S(O)R%, -S(0),R* or -C(O)R%,

25 wherein R* at each occurrence independently is hydrogen, (C, ¢)alkyl or halo-substituted
(C,.palkyl and R® (C, oalkyl or halo-substituted (C, ;)alkyl, or (ii) (Cs s)cycloalkyl(C, ;)alkyl,
hetero(C, s)eycloalkyl(C, jalkyl, (Cq,p)aryl(C, 5)alkyl or hetero(C ¢aryl(C, ;Yalkyl, wherein
said cycloalkyl, heterocycloalkyl, aryl or heteroaryl optionally is substituted further with 1 to 5
radicals independently selected from (C, (alkyl, (C, ¢)alkylidene, cyano, halo, halo-substituted

30 (C,yalkyl, nitro, -X°NR"“C(O)ORY, -X’NRMC(O)NRMR™, -X°NRC(NR)NR"“RY,
-XP0ORY, -X3SR¥, -X5C(O)ORM, -X°C(O)NRMRM, -X35(0),NRMRY, -X*P(O)(OR“)ORY,
-X*OP(O)OR"MORM, -XSNRMC(O)RY, -X58(0)RY, -X5S(0),RY and -X*C(OQ)RY, wherein
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het er o( C8_12) bi cycl oaryl (C0. 6) al kyl and R25 at each occurrence .
i ndependently is hydrogen or (Cl ,)alkyl; wherein wt hEr I% ﬁ ﬂil icyclic
or aromatic ring system present may be substituted 15 f p E [?Sﬁ to 5
radi cal s i ndependently sel ected from (C16)al kyl, (CLl.6)alkylidene, cyano
hal o, halo-substituted (C -4)al kyl, nitro, -X5NR14R1A, - XSNR 4C( O) OR1

CX5NR 14C( FREVSFAMI 4, - XSNRLAC( NRL4) NR1L4R14, - X50R14, - X5SA/SH0/06385
-X5C(O OR14, -X5C(O NR14R14, -X5S(0 2NR 4R 4, -X5P(O (OR14) OR14,

- X50P( O) (OR14) OR14, - X5NR14C(O)R 5, -X5S(O R15, -X5S(0)2R15 and

-X5C(O) R15, wherein X5, Rl14 and R15 are as defined above; or when X2 is a
20 divalent group of fornmula (a) or (b) then 'R may also represent

hydr ogen, X&&'bmat f)° amaa defined abova phaiiey that wien Rbis Ii]ysdbs(ﬁgﬁlﬂ (ors)am@ﬂ.mﬁ)fal kyl; R3

2 e b LR OB e A bl 0 o
- S( O 2R25- CCID)RZCG(CWZ. or &o»n?ermmcmmlsam, 6BB:(;;!lhplﬁ:ﬁj&‘.lt(r, pergephemdgpendent |y i s
o hat or subSHRl epetio Ry i et rd e R e
o LSS ottty i bl
aryl or g([ﬁé)? %F@?‘“8p‘%ﬁl%8hy‘i"‘|<§w °§¥f8€bf)?ﬁ gad%&t}r'ﬁﬁé apb\ﬁh’gﬁ hP‘BX%‘l by, ad?/cal s
[ ndependeateloym&l of €,0)dIkil; parfloml(CR plkyk YT, ,)a(kody, Bydabyykal ) enido, r@t)haﬁlﬂmo hal o,
e ) S i G b m S S 0
-X55( 0) 2 wszm;yn 50 TRIANORIYL ree- K50 G A, napmrﬁe%@ Rs,
o0/ 55114 BERBerbieer Z8 et} Bt urissh & Beft nd SBA5RBY ovi ded t hat
when R3 i simgtiglighes hydredyesdbstiGied Wiradthyldne aerchmithylenesor Ipyﬂgrl@g@nz-ﬁfmeu@&hﬁa stituted
(bl RSBy B2l ARBEES sl BRFDEY e e O
phenyl , (1680 (Cig)rwjalkylehdkyr (Cs. gai&tepdwaaiealllmeye’c, ,whaammxheyoloplkyleﬁr&pht h-2-yl, phenyl
?gb Z ; |aj[ Eggege,rgcﬁc]gﬂ@le%g is ogFlgnaﬁ'y su%%utec? w'étp fitoif”x-adlcag 1n<{ee§f8%§lg Ise[&; e)gﬁﬁ!o}lf%l
(Cl - 4)8i alCoyhlbyti @psallodidinexyyamy, h4lé, hald)sa&shmtcy (xanjalkpyhl;ro CK NRIOJORIL vyl or
Bglrop It Bé?o@ﬁ?gﬁ%“ﬁ g%% EM@JRIJ#QG ?g%/{]f’("%aﬁl{g% §§§f6d8?‘“ni tro, am no,
car boxy OTXSC(O)NQIQRROXMI&B%&‘I‘ K?P(@)(G)B‘-“)@Rd‘i Q@DH@D(O@I*“OIDR)‘ of formula (a) or
o - buty R RSO S M LoD P R btk RSP0
defined above;
.20 R? and R* taken together with the carbon atom to which both R? and R? are attached
form (C, g)cycloalkylene or (C, g)heterocycloalkylene, wherein said cycloalkylene or
heterocycloalkylene is optionally substituted with 1 to 3 radicals independently selected from
(Cielalkyl, (C, g)alkylidene, cyano, halo, halo-substituted (C, ,)alkyl, nitro, -X’NR“C(O)OR",
XNRMC(O)NRMRY, -XNRMC(NR"NR“RY, -X’0R, -X5SRY, -X3C(OYORY,
25 -XSC(O)NRMRM, -X38(0),NR¥RY, -X°P(O)}OR™ORY, -X0P(0)(OR"OR,
-XNRMC(O)RE, -X3S(O)RY, -X3S(0),R'® and -X°C(O)RY, wherein X5, R™ and R are as
defined above;
R* is hydrogen, (C, ;)alkyl or as defined above;
R3 is hydrogen and RS is hydroxy or R® and R® together form oxo;
30 R’ is a group selected from cyano, halo, nitro, -R?, -X’NR¥R?, -XSNR*C(O)OR?,
-X’NR¥C(O)NR¥RY, .X’NR¥C(NR*)NR¥R¥, -X0R?, -X5SR?, -X5C(O)OR?,
-X’C(O)NR*R¥, -X35(0),NR¥R¥, -X5P(O)(OR*")OR?, -X0P(O}OR®YORZ,

-11-



10 naphth-2-yl nethyl, thien-2-ylnmethyl, thien-3-ylnmethyl, or wherein RO and

R 2 formethylene, trinmethylene, hydroxy-substituted trinethylene,

tetramet hyl ene or phenyl ene- 1, 2-di net hyl ene; or R3 and t aken t oget her

with the carbon atomto which both R3 and R4 are attachdddfbinz003

(C3_e)cycl oal kyl ene or (C3.8)heterocycl oal kyl ene, wherein said

cycl oal kyl e¥@0¥¥144het er ocycl oal kyl ene is optional |y subsEFUYEEEHFth 1 to 3

radi cal s i ndependently selected from 15 (C, _6)al kyl, (Cl.6)alkylidene,

cyano, hal o, halo-substituted (C,.4)alkyl, nitro, - X5NR14C( O OR14,

- X5NR14C( O NRE4R14, - X5NR14C(NR14)NR14R 4, -X50R14, -X5SR14, -X5C(0O OR14,

-X5C(O) NR14R 4, -XSS(O 2NR14R14, -X5P(0O) (OR14)0OR14, -X50P(0O) (OR14)CR14,

R)l(gNR14C( @5R§5$(0)K§Sé(?(8515 fé x%:}g@ &@;&nﬁm@@@@)ﬁiﬁ,ﬂc@ﬁmh n X5, bR14 and
are as efine oV t aken t oget her th t carbon atom

o it ch BBFHARS T R st ateHBdk™ t i YFRERs -BY YTk Retes e

(C3. 8) het eo9g el M adck ytcanence iMh?drSgeﬂ 05@1 galﬁy (85 Ihy(yd;g@ﬂ,qcpﬁljalkyl or together

het erocycl oal kyl ene.is optional |y substituted to 3 radicals

i ndependefit P§ Seupos gimpsiyiepg ftramesedigne or pignylened, 2“@5‘“&‘1“)’(‘9‘?% eRuiqRally é‘ﬂ}’é‘i’f&‘ed hal o,
h?<|5§| R‘Szjé?hgﬁ 4 @gﬁ%goz&aﬂlmmk as daﬁﬁerdgbovezsﬁmmmmk%éonauy %54}4&%@([\1@1 ZlglljR 4,
_X55(0) 2Nﬁfﬂ?—&' o, nitgas IR %%Rl\%ﬁi w1 ‘@P&%&li}’%ﬂ@l‘% R14C( OR 5,

- X55( O R1oR', XﬁSﬁQ}@Rjﬁ** ap@)NKBRE, Q);(B;zﬁgfmher_p@))(oﬁ(ﬁoRR‘ 4 and R 5 are as

def d ab 1 | kyl i R5
hsdlrggenaéf%sﬁgﬁﬂ%dgﬁyd{ %8%95 Rﬁgﬁgzﬁ?@hg‘é@é@ga _gﬁﬁ;ﬁgggo_g(cgggﬁ i sI Z group
sel ect ed fsr(onxey@oo)kldoai(o)omi tm@(ﬂ)leQRNRIXEWW NXENREORE,O) OR29,

3501 0 R R Rl Ep IR oD USRI, PcBs %?%BNRN %ba Fo0) R0, - 11
1 5 SEP 2m3tem@oﬁc1t5,§a}%am¢ %58&6:3 5 - X5S( O) R20,

as el nolt Ao ABEICs nﬁ%f%%ﬁiﬁfﬂ%%w%ﬁa w%r e dof i nod as

above, R3Retab(CpgpblyoehudyEnmtkyi, srhiryid c0d eyeloalkyl( lﬁ,ter(ﬁ:);ﬂbd(Wl,,aryR‘hBteioSryhyd rogen,
(C, .6)al kyl. or. toge with R43 for r rrethlene [eth ,ene or
Uveno anebdySHaidr b Feshe o gR AR b TR sy S S RO o1 oo,
and R4f i sCaR*dofSRILdIMRE, -HPS(OBREI xsc@gﬁ}afd@jomptxmjw substituted

w th Cya@?ﬁﬁnﬁ R}ﬁé b Byrez, NBRABL ) or MR A GRS Assi YD) NRLAR 4, - NR

14 ONR 14
SONRPPC(OYNRERY of -XSNRPC(NRY)NRER, wherein X3, R, R, R'S, R, R!® and R"®

are as defined above; wherein within R” any alicyclic or aromatic ring system present may be
substituted further by 1 to 5 radicals independently selected from (C, ¢yalkyl, (C, oalkylidene,

20 cyano, halo, halo-substituted (C, ,)alkyl, nitro, -XSNRMR"Y, -XSNRMC(O)OR™,
XONRMC{O)NRMRY, -XSNRUCINRMNRMRYM, -X30RM, -X38RY, -X3C(O)ORM,
-X°C(O)NRMRM, -X*S(0),NRMR, -X°P(O)(ORM)ORY, -X0OP(0)(OR'YORY,
-XSNRY¥C(O)RY, -X*S(O)R', -X5S(0),R" and -X’C(O)R", wherein X% R!" and R" are as
defined above; and

25 R® at each occurrence independently is selected from (C, ;)alkyl, halo-substituted
(C,.4)alkyl, (C, palkylidene, cyano, halo, halo-substituted (C,_alkyl, nitro, -X°NR™RY,
-X*NRMC(O)ORY, -XSNRM“C(O)NRYUR ™, -XSNRMC(NRMNRMR™, -X°0RY, -X’SRY,
-X3C(O)ORM, -X>C(O)NRMR', -X°S(0),NRM“RM, -X5P(O)OR'")YORY,
-XPOP(O)OR'"ORY, -XSNRM"C(O)RY, -X*S(O)RY, -X3S(0),R" and -X*C(O)R'?, wherein

80 X3isabond or (C, alkylene, R at each occurrence independently is hydrogen, (C, z)alkyl or
halo-substituted (C, ;)alkyl and R¥ (C, ¢)alkyl or halo-substituted (C, ,)alkyl; and the N-oxide

derivatives, prodrug derivatives, protected derivatives, individual isomers and mixtures of
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-OR14, -SR14, -C(OOR14, -C(ONR 4R 4, -S(O2NR14R 4, -P(O(OR 14 )OR 14,

-OP(O(OR 4)OR14, -NR 14C(O R15, -S(OR 5, -S(O)2R15 -C(OR 5, -0OR16,

-SR16, -S(OR16, -S(O2R 6, -C(OR 6, -C(OOR16, - O{gﬁG I\EﬁgRﬂ

-NR37C(O R 6, -NR 7C(O OR16, 10 -C(O NR36RE7, -S(O 2NR $EP
NRl?C(O)NRl -NR 17C(NR17)NR 6R 7 or (ii) a group from

(C3_, Ocycl o1 RQ}TSC%) 6) al kyl , hetero(C3a2)cycl oal kyl (C0_6) Zﬁb@ﬁow%ﬁiss

(C6- 12) aryl (C0. 6) al kyl hetero(C5_12) aryl (C0. 6) al kyl

(Cg_12) pol ycycl oary] (CD_6) al kyl and

het er o( CB_12) pol ycycl oaryl (C(, . 6)al kyl , wherein said cycl oal kyl,

het erocycl oal kyl, aryl, heteroaryl, polycycl-oaryl or heterpolycycl oaryl

ring opti dma:hﬂsyanﬁQmesabmadeumﬁyjadogptfaﬂeghmpereﬁl ected from-R 8, 15 -X50R18,

S K R4 b A 430 T 57 O 0

- X5S( 0O 2N -X5NR19C(O) NR1BR19 or - X5NR 9C(NR19) NR18R19, wherein X5,
R 4, R15, R16, R7, R6 and,R19 are as defined above; wherein within R
any alicyclic or arorrati cRrF'ng system present may be substituted further
by 1 to 5 radicals indépeg gae(ﬁtly sel ected from (C, .6)al kyl,

(C, .6)al kyl i dene, 20 cyang~jhal hal o-gubstituted (C .4)al kyl, nitro,

- X5NR14R14, - X5NR14C(0O) OR14,

- X5 4CHO) NR14R14, - X5NR14C(NR14) NR 4R14,
- X5CR14, -X5SR14, - XSC@ OR

-XpC( O ;ém 4, <KSS(0)2NR 4R 4,

- X5P( O) ( OR3A) OR14, ( T- ) R15, - X5S(0) R15,

- X55(0 2R15 and -XSC(O)R1$9 wh ei14{13 o4 4 And R 5 are as defined above;

and 25 R8 at each occurreRCe ifdlepend®nt | yNis t ted from (C, , 6)al kyl,

hal o-substituted (Cl.4)alkyl, (Cl_6)alkylidene, ano, hal o,

hal o-substituted (C,.,)alkyl, nitro, IIX5NRL4R14, - X5NRL4C(O) ORL4,

- X5NR 4C( % 4R14, -X5NR1I4C(NR14 )NR 4R 4, -X50R14, -X5SR14, -X5C(O) OR14,

- X5C( O)ﬁ\lRi -X5S(0 2NR14R 4, -X5P(0O) (OR 4)OR14, -XSOP(O) (OR14)0OR14,

- X5NR 4C(O) R 5A coﬁfﬁﬁés@)lﬁﬂeﬁ)moﬁw@rﬁ@' cont@inilg 5 X6 dnREDer mr&h'ﬂlsg@ X5 is a

bond or g Eil ene, Rl4 at ea peeurrence i ndepe ndently i s hydrogen,
ffter oycpzltéﬁc @

(C,.6)al k SN SHSST COMpiBRe B ¢ 143y e TARISRY Berqiqacy Jigg qepiaing
hal o- SubSBItd ‘Uin%dm(n@er A9, KY1s;a g theinBér cbOKA6IR andiREH tytrheytBSr atdM QEKFUY
derivativ r ot eﬁt ed derivati ves%%g%l Vi dgrg}agat orrers and m xtures of -12

L15 SEP 2BBBX\GOPeom ORI POyl e3M Qe THIE MEHRFTARISt i cal |y
accept apl eh&&bit&nt hereof. I n another particul ar enbodi nent, the present

i nvention rel aﬁg% f(% a corrpound of Formula H

X'is =C- or -CH-;
X3is (C, palkylene;
R! is hydrogen, carboxy, oxalo, carbamoyl or -XSX'R%, wherein X¢ is -C(O)-,

15 -C(O)C(O)- or -5(0),-, X' is a bond, -O- or -NR?'-, wherein R? is hydrogen or (C; s)alkyl, and
R® is (i) (C, o)alkyl optionally substituted by cyano, halo, nitro, -NR¥R™ -NRMC(OYORM,
-NRMC(O)NR"RY™, -NRUC(NR*)NR¥RY, -OR™, -SR", -C(O)OR!, -C(O)NRMR !,
-S(0),NR*R™, -P(O)(OR™)OR", -OP(O)(OR™)OR™, -NRMC(O)RY, -§(O)RY, -S(O),R",
-C(O)R", -OR%, -SR*, -S(O)R*, -S(0),R%, -C(O)R%, -C(O)ORZ, -C(O)NR*?RZ,

20 -NR¥RZ, -NREC(O)RZ, -NR*C(0)OR%,-NR®C(O)NR*R? or -NRZC(NRZ)NRZRZ,
wherein R* at each occurrence independently is hydrogen, (C, salkyl or halo-substituted
(Cya)alkyl, RY is (C, oalkyl or halo-substituted (C, y)alkyl, R% is (C, . )cycloalkyl(C, o )alkyl,
hetero(C, ;;)cycloalkyl(Cy oalkyl, (Cq.120aryl(Cy g)alkyl, hetero(C,, )aryl(C, oalkyl,
(Cq.1»)bicycloaryl(Cy ¢)alkyl or hetero(Cs 1,)bicycloaryl(C, c)alkyl and R* at each occurrence

25 independently is hydrogen or (C, g)alkyl, or (ii) (C; ;)cycloalkyl(C,¢)alkyl,

-13-



Il 5.in which: A conprises a heterononocyclic ring containing 5 to 6 ring
menber atons or a fused heteropolycyclic ring systemcontaining 8 to 14
ring menber atons, wherein each ring contains 5 to 7 rwﬁ gElgbﬁr atons, X
is a ring nmenber carbon atom and each ring nmenber atom eetP (flld x is a
carbon atomor a heteroatom wth the proviso that at |east _one ring nenber
atomis 10YAYEE4¥roatom nis0,1,20r3; X is =C or -CI-I-%,ET’L&@?‘F%SS

(C1_2)al kyl ene; R is hydrogen, carboxy, oxalo, carbanmoyl or -X6X7R20,
wherein X6 is -C(O-, 15 -C(OC(O- or -S(0)2-, X7 is a bond, -0- or -NR'-,
wherein R21 is hydrogen or (G _6)alkyl, and R20 is (i) (C1_6)al kyl

- optionally substituted by cyano, halo, nitro,, -NR 4R"4, -NR14C(O OR 4,

- NRLAC( O) INR3rbRL4,)cycIDIRGACE HiRyd) (ORI (€, o)l R héierotCSR)ad(C, ) 8yD) OR14,

NRLACL O R PR MmO 7 DS s oty Sroo - o( O Ro2,

- E(RZO?B é( F%)Z i) g"%ﬁ%mﬂ%ﬁkmms o(Cs Séy/C)oNRARIRD ikyl 26henyNRZ 2R3 or - NR23% ? Rt22,

- - r - rern a
each occu%fﬁ&%é)?ﬁégéﬁﬂﬁ?‘g}“t?@yﬁﬁﬁﬁ”gg’%%%&ﬁ%@%@%ﬁ o- substi t ut ed
g%_f)z )aé:: kzk—icaﬁijr&‘, i}sc(cﬁogaigacrck@m;]mrgpabmstLxmwwl)(m[el_B) gl klylk y R22 is
(G, 12) ar SFRBSHO R AR EADNREEE S BBERER) et R Wabond

it e o kot or (i)
(C3_12) cy@F%‘éﬁﬁivfaE‘%ﬁB"_’%)“éfP Q?WP@@S@?E g2y ‘i%gﬁccab"%}"g%ﬂ%“ 1 US007 06885
ot o1 of oo B el (o ) o o may be

ot or ol GBS BE G I R, Shisqs theAdehty Ferie B & Rt Renehyriess o) a kyl |
het er o( C3-cfnoyhalopididsubetiEieds\Calidiyl, nitph) SOHRIED, Kok KD @R,

S SRR SRk R M Sl 00

- X5 NR25_C( Oﬂm),NR‘WW&Wz@BWAXSP(&SNR?)Cﬁ(‘O))NBI‘_([EKER'QDRJ“XSNR' SC(NR25) NR24R
(C36) oyorSARTPBS & UPl e bR RRTOUT SurRyr o wp Agn e
15  defined above;
R? is hydrogen or (C, galkyl;
R?is (i) (C,)alkyl optionally substituted with cyano, halo, nitro, -NR™R'Y,
-NRU¥C(O)YOR™, -NRMC(Q)NRMR™, -NRHMC(NR*)NR“RY, -OR™, -SRM, -C(O)ORY,
-C(O)NRMRY, -S(0),NR"“R", -P(O)(OR)OR™, -OP(Q)(OR™)OR™, -NR"C(O)R,

20 -S(O)RY, -S(0),RY, -C(O)R", -OR'S, -SR, -S(O)R'S, -S(O),R!S, -C(O)R, -C(O)OR'S,
-OC(O)R', -NR¥R", -NR'C(O)R'S, -NRYC(O)OR', -C(O)NR!SR", -§(0),NR'R",
-NRYC(O)NR"R' or -NRC(NR)NR'*R", wherein R'* at each occurrence independently
is hydrogen, (C, ¢)alkyl or halo-substituted (C, j)alkyl, R" is (C, c)alkyl or halo-substituted
(C,.z)alkyl, R is (Cy ,)eycloalkyl(C, alkyl, hetero(C, ,)eyeloalkyl(C, ¢ alkyl,

26 (Cypa)aryl(Cyealkyl, hetero(C, . )aryl(Cy g)alkyl, (C, ;)polycycloaryl(C, oalkyl or
hetero(Cy_,,)polycycloaryl(C, ¢)alkyl and R is hydrogen or (C, s)alkyl, and wherein within R!6
said cycloalkyl, heterocycloalkyl, aryl, heteroaryl, polycycloaryl or heterpolycycloaryl ring
optionally is substituted by a group selected from -R'8, -X°0OR'", -3X°SR, -X°S(O)RY,
-X*S(0O),RE, -X°C(O)R™, -X°C(O)OR™, -X*0OC(O)R, -X°NR"R", -X’NR”C{O)R,

30 -X°NRPC(O)OR', -X3C(O)NR™®R'", -X’§(0),NR*¥RY, -X’NRC(O)NR*R" or
-X°’NRPC(NR")NR"™®R", wherein X° is as defined above, R' is hydrogen or (C, cJalkyl and
R is (C, p)eycloalkyl(Cyoalkyl, hetero(Cy,)eycloalkyl(Cy dalkyl, (Cy paryl(C,,dalkyl,
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phenyl (C0_6) al kyl or hetero(C5.6)aryl (C0.6)alkyl and R25 at each occurrence
i ndependently is hydrogen or (Cl_6)al kyl; wherein wwthin R any ali cycl iC

or aromatic ring system present may be 10 substituted fulr d-’éﬂi to
radi cal s i ndependently selected from (Cl_6)al kyl, (C1l.6)a §EP cyano

hal o, hal o uted (C .4)alkyl, nitro, -X5NR 14R14 O OR 14,

_X5NR 4C( O)W‘iéﬂif - X5NR14C( NR14) NR14R14, - X50R14, - XSS@"E%%%O OR 4,
“X5C(O) NR 4R14, _X5S5(0) 2NR 4R 4, - X5P(0) (OR34) OR14, - XSOP(O) (OR14) OR14,
-XSNR14C( O R15, -X5S(O) R15, -X5S(0) 2R S and - X5C( O) R15, wherein X5, Rl4 and
R15 are as 15 defined above; R2 is hydrogen or (Ci_6)a| kyl; R3 is (i)

(C1_6)al kyl optionally substituted with cyano, halo, nitro, -NR 4R 4,
- NR14C( O ®Rdra(C,. mNFs?i(ﬂlQOEG))MNRCABMYGYGIWMCB(ﬁml& YNR 4R 4, _OR14, -SR14,

s o e S ics S D Lty e AT QLT o

- S( O) 2R16 heterg(),Ry@qalkylDC £aBiRE GC;.1.)ar Ry G heterdRIOBRIKC, JdlRL7C( O R 6, - NR

Nty o RSeS|

hydr ogen, h¢t@ogyylahlkyll ardy heteadagd, polysicicayl erdee@ly@)chkiyiting dRfiGnallgis( C, . 6) al kyl or

oo i Pl R S RS G O
et or o( CS iﬁ@;ﬁ»@% ﬁ%qgﬁﬁ@wﬁmﬁ o zgx]?fg@sgmgg& -
c O RetBro: R g’ryl, N ’

and wherein ard cycl oal het erocycl
het er oar yWhergio [5,®R/tind &"\ate ag defiretl elqucxlwym;eml vatimR aridfeg R“@put dloydit by i s

bsti - - X5 SRE - X55( 0O R18,
s o b mateyheRlsihroeh guh B sl Ry Lol iy > O
| ARLOG, CYNRUROR Gt SRR °®}”“‘§5@‘§8’m@‘9“‘@ e Lus, def 1 ned
above, Rl? slNg E df%(s)ﬁ{emncg C - R _ngRl %ﬁhl&“ -RoR
(C3_12) cycxsﬁﬁT‘ k%iff((@tpfg)- aXSWZDNRﬁ&‘*eﬁ@%(@&@?%y&&ﬁ@)(@ﬂl“m 6) al kyl ,

C6 12 s 14 ONhe 1S b3 6885
Elet er o% grkal(ZJ 1? 6’) al kylﬁo?&%%g@ﬁl ycyc P%r y‘?dd&&g))al kyP‘Jel(Pl
het er o{5CBX} ’B)“‘ﬁ@ﬂ y@la@)dfrfylb‘(w%yal kyI or (ii) a group selected from

(C3.12)cycl Oa|ﬂé3y3|n& ﬁqa@n%%]éé%& w:gl-hﬁ %Z%Ebé?{aﬁﬂ@kkéﬂd(k@re%&h&b’ X

(06 12)ar¥ etero(Co_12 ary
orm (C,, 8)cycloalkylene or (C, gtheterocycloalkylene, wherein said cycloalkylene or

heterocycloalkylene is optionally substituted with 1 to 3 radicals independentiy selected from
(C..galkyl, (C, alkylidene, cyano, halo, halo-substituted (C, ,)alkyl, nitro, -XSNR™C(Q)ORY,

20 -X’NRMC(Q)NRU¥RY, -XSNRMCINRMNRMRY, -X°0RY, -X5SRY, -X°C(O)ORY,
-XPC(O)NRMRM, -X35(0),NR¥R ", -X’P(OYOR*"OR, -X*0OP(OYOR“)ORY,
-X’NR“C(O)R¥, -X*S(O)R", ~X*S(0),R" and -X*C(O)R¥, wherein X°, R'* and R" are as
defined above;

R* is hydrogen, (C, salkyl or as defined above;

25 R? is hydrogen and RS is hydroxy or R® and R® together form oxo;

R7 is a group selected from cyano, halo, nitro, -R%, -X5NRZR3, -X>NR*C(0)OR?,
“XSNR¥C(O)NR¥RY, -XSNRPUC(NR*)NR¥RY, -X30R%, -X5SR?, -X°C(O)OR®,
-X’C(O)NRZRY, -X58(0),NR¥R*®, -X*P(O){OR*)ORY, -X°OP(0)(OR¥)OR?,
-X*NRPC(O)RY, -X5S(0)RY, -X°S(0),RY and -X>C(O)R¥, wherein X* is as defined above,

30 R¥is hydrogen or -R*, R* at each occurrence is hydrogen or (C,o)alkyl and R* is (C, c)alkyl,
(Cy.1p)eycloatkyl(C, alkyl, hetero(C, ;;)cycloalkyl(C, oalkyl, (Cqyn)aryl(C, 6alkyl or

hetero(Cy,;)aryl(C, ¢)alkyl, wherein within R” any alicyclic or aromatic ring system present may

-15-



(C9_12) pol ycycl oaryl (0. 6) al kyl and hetero(C8_12) pol ycycl oaryl (Ca. 6) al kyl,
wherein said cycloal kyl, 5 heterocycl oal kyl, aryl, heteroaryl,

pol ycycl oaryl or heterpol ycycloaryl ring optionally is 15&% t %ed by a
group selected from-R 8, -X50R 8, -X5SR18, -X5S5(OR 8, -

-X5C(O R 8, -X5C§O OR18, -X50C(O R18, -X5NR BR 9, -X5NR1 R18
_ XSNRE9C( O)¥RIUSSI44. x50 O) NR 8R 9, - X5S( O) 2NRL8RL9, - XSNR g%%ﬁ”éR 9 or

- XSNR gC( NR' 9)NR BR 9, wherein X5, R11 and R19 are as defined above;
wherein within R12 and/or R13 any alicyclic or 10 aromatic ring system
present may be substituted further by 1 to 5 radicals' independently

sel ected from (CL. 6)al kyl, (Cl-6)alkylidene, cyano, hal o, hal o-substituted
(C, . 4) al ky¢ subsinitedfurther ¥ N1%izdidals md@ﬁbﬁ&rﬁ@(s@&ﬁ]f@m (COARLAC( SANYRIAE14,

o O AL 8 O B B g SO0 I,

“X5S(O R agsnaxa@)ﬂmﬂwsxam“qmemmlmls XS@RéremSR” TECKHORRL4 and R 5 are as

R e A e e

( C3. 8) leet @tsuagﬂct@alsk KPSHOR 1, VKTSI@LRT® el i-XP 0B ptheaih BN ®'“Qhd R'S are as
heterocyc &%" ene des optionally substituted with 1 to 3 radicals

i ndepende Sl'e d from (Cl-6)alkyl, (Cl.6)alkylidene, cyano, halo,
hal o- subst i t utR’dat éz@i oébpaticy indepehdendy is sSknNRT6£((0) JARY (C 2Rlkylidene,

- X5NRL4C( 4 NRI 9 4) NRL 5SR14, - X5C( O OR14,
- X5C( 0) N#ifm%a'%%ﬁg% gﬁ?zﬁ%‘ ?’%3’?”&5414 %(O)Oésop( O ( OR14) OR14,
- X5NR14C( OPRRBC(O)NBERE) RM"COQRSQNR‘ME’KSGRH SO, OFPBIBORMherein X5, R 4 and
R15 arg a ned i g ( er as defined above;
25 R5 {l%s %?8&%&3 nﬁa’nﬁé? Ngﬁéu olgglsﬂég %%] aﬁgo@ﬁggkﬁ)ﬁer formoxo; R is a
group sel eCNBUHCIOBH EyHOWR ', h’&slS(Q)qR*If 4nd X°*C{RRY, wheXSNRZ BR3A0] R¥ b AIR30C( O) ORZ9,
- XSN%OngJ%H%ab@ X5NR30C( NR3) NR29R30, - X50R29, - X5SR29, - X5C(0O) OR29,
-X5C(O N E'XSS( O 2NR29R30, - X5P( O (OR30) OR29, -X50P( 0O (OR29) OR29,
- X5NR3DC( O) R31R’ is MER(EE) mﬂt.{)alléyl $6d) 2R31 and - X5C(O) R31, wherein XS is as
defined above, rence is
hydr ogen or ( C}{ %) gﬁialliy? SHP 5 %elﬂ"él&{‘*éﬁ‘gq ]qef?rq S ‘bcy CFCIEY okt
ECB I 2§Scyﬂaﬁmgﬂaé)ﬂ®ylﬂ)ewkd(% z)arblké@ﬁ)abﬁ@mmb)bbfwbﬂﬂwﬂ(ﬁw)iﬂmﬁ) al kyI "
C6_12) ar I D, ere Wi t In R

any ali cy?:{% (I(r %’xiofw? iéc‘}’ﬁ ﬁé? W%Itg(% m té?r"gﬂ’s3 el F% ;94%3)0 oianlmqg "§§gs
00/ 55144 present may be substituted further by 1 to 5 radicals mdependently selected from (C, galkyl,

(C,.¢)alkylidene, cyano, halo, halo-substituted (C, ,)alkyl, nitro, -X’NR“R", -X°NRM™C(0)OR"Y,

-XSNRUC(O)NRMR™, ONRUC(NRMNRMRY, -X*0R"™, -X°SRY, -X°*C(O)ORY,

20 -XSC(O)NRMRM, -X3S(0),NR“R¥, X P(O)OR™OR™, -X50P(0)(OR*YORY,
-X’NRUC(O)RP, -X35(O)RY, -X3S(0),R* and -X3C(O)RY, wherein X5, R and R'® are as

defined above; and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual
isomers and mixtures of isomers; and the pharmaceutically acceptable salts thereof.
In another particular embodiment, the present invention relates to a pharmaceutical
25 composition which contains a compound of Formula I or II, or a N-oxide derivative, prodrug
derivative, individual isomer or mixture of isomers, or a pharmaceutically acceptable salt thereof
in admixture with one or more suitable excipients.
In another particular embodiment, the present invention relates to method of treating a
disease in an animal in which inhibition of a cysteine protease can prevent, inhibit or ameliorate
30 the pathology and/or symptomatology of the disease, which method comprises administering to
the animal a therapeutically effective amount of compound of Formula I or II or a N-oxide

derivative, prodrug derivative, individual isomer or mixture of isomers or a pharmaceutically
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PCT/ USO0/ 06885 be substituted further by 1 to 5 radicals |ndependently
selected from (Cl_6)al kyl, (Cl.6)alkylidene, cyano, halo, halo-substituted
(C -4)al kyl, nitro, - X5NR14R14, - X5NR14C( O) OR14, - X5NR %CS:( @) NR14R14
- X5NR14C( NRE4) NR 4R 4; - X50R1A, - XSSR14, -X5C(0O) OR14,

-X5S(0 2NR 4R14, - X5P( O (OR14) ORE4, - X50P(0O) (OR14)OR14, 5 X5NR14C( O)

- X5S(O) R 5WOMESEH) 2R 5 and - X56C(O)R 5, wherein X5, R14 BREUSIE688F o o
defined above; and R$ at each occurrence independently is selected ffom
(C1.6)al kyl, (C1_6)al kylidene, cyano, halo, halo-substituted (Cl-4)alkyl,
nitro, -XSNR14R14, -X5NR14C(O) ORE4, -X5NR 4C(O NR 4R 4,

- X3NR14C( NR14) NR 4R14, -X50R14, -XSR 4, -X5C(O ORt4, 10 - X5C( O NR14R14,

- XS( O) 2NRic4dpidle saithérédd) ( OR14) OR14, - X50P(0) (OR14) OR14, -X5NR14C(O) R11,
-XSS(O R 5, -XSS(O) RJ5 and - XSC(O) Rh5, wherein X5, R14 and R5 are as
defined above; “F@’ﬂi‘*’épaﬁw%ﬁ'étﬁd’&c“'( °Pre§e&f ’i?yﬁl““"lhrﬁ‘&wh??“?c%ssiscfﬁf g) al kyl,

(C3. 12) cygmtnahdaskhpsiddbirabokania 1 2na rme (Hedi- cJ;ch)eQMﬁ\ta@aés klydac(nfé(heﬁ)a@b&y I, 15
(C6.12)aryl (C0-6).al kyl, hetero(Cs-12 Cab) al

(C9.12) poFr e %ﬁY?V?G&@Y‘&W&ﬁPf"%‘F an @Feé(g cgommess, 6‘}6/11‘9%13}’8%‘?“91“’("@10 6) al kyl ,
wher ei 8 Wckdptable Rafd t}%Fb)éf@sbthﬁH inCDehiled MRERpliéh dfkRAmBMSheMm present may be
substituted further by 1 to radi cal s i ndependent Ieé selected from

(Cl-6) al kyl , Iqeeptheypafticyley %Pé—"ﬁ’élmee'y%?ﬁBfesq’iéﬂﬂben“?fhfrﬂate% PERGAE Pt . 4) al kyl |
nitro, -XaNR4RE4, - XGNR14C(O) OR14, - X5NR 4C(O) NR 4R14,

_X5NR14C(NR14) NR 4R14, -X50R14, - X58R14, -X5C(OOR 4, 20 -X5C(O NR 4R 4,
-X1S(O 2NR 4R 4, - XSP( O (OR 4) OP(O (OR14) OR14, -X5NR14C(O) R15,
-X5S5(O R 5, -X55(0 2R 5 and - X5 O)R’ Riherein X5, R4 and R 5 are as
defined above; and the N oxlde o OB V. Ve rodrug derivatives, protected

derivatives, individual i son%rs m u of isoners; and the
pharmaceutically acceptable saltR reof . gnot her particul ar
enmbodi ment, the present invention rel ates™to B pharmaceutical 25

conposi tion which contains a conpound of For mula | or If, or a Noxide
derivative, prodrug derivative, i ndtVi dual i somer or ni xt ure of isoners,
or a phar, B’?‘ Htl cally acceptable salt thereof in admxture with one or
more sui t'AB1"& “exci pi ents. I n another particular enbodi nent, the present
i nventibon rel aet@m)h&s wﬁéth@ﬁlom‘cycmb mtcialmgmammgismaaulhzrmm aaified i n whi ch
i nhibitiaqgn rote can revent, inhibit or aneliorate
t he pat hg‘lef?&f‘"gw&% 3‘5%3%{) )7‘"5'? RS QY RS RLACh Tg R ARt R dd corrprl ses
admi ni st edminilgr atcﬁhsIX'I’Gs ﬂf‘ﬂnﬁﬂhr oarbbﬂilabxa[aﬁtléablﬂﬂinhlﬂr @drh ediérithea X2 Bponillyaé a conpound
of For rmlhaetclroat%gn with gne Proviso 8xat “Cfil-ncn A is a heteromonocyclic radical containing 5 annular
atoms, no more than two of the annular atoms comprising the ring are heteroatoms;
15 X! is selected from =C- and -CH-;

X? is a bond or a divalent group of Formula (a) or (b):

10

R
|
§\N’Xix3'§ - 6’X_E“N’X“l“xf"g
Il?;g Il{Q
(a) (b)

wherein:
X3 and X’ independently are -C(O)- or -8(O),-,
20 X% is -CHR""-, -CH,CHR'"- or -CHR"'CH,- and X® is -CHR%-, -CH,CHR -
or -CHR"CH,- wherein:
R and R'? are independently (i) (C, ¢alkyl or
halo-substimted(C, c)alkyl optionally substituted with -OR'?, -SR?, -S(O)R",
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derivative, prodrug derivative, individual isonmer or mxture of isoners or
a pharmaceutically -16 A 5 SEP 2003 WO 00/ 55144 PCTI USOQO 06885 accept abl e
salt thereof. In another particul ar enbodi nent, the pre;est Eﬁlvﬁ]ﬂﬁl on
relates to processes for preparing conpounds of Formul % d and the
N- oxi de derivatives, prodrug derivative, protected deri ' L ndi vi dual
| soners anav%ogéﬂi‘?es of isoners, and the pharnaceuti call g@f@gogn@gsg%t abl e
salts thereof as set forth in "Detailed Description of the Invention”. In
anot her particul ar enbodi nent, the present invention relates to protease
inhibitors of Forrmula Ill; Ill in which: 10 A conprises a heterononocyclic
radi cal containing 5 to 6 annular atons or a-fused heteropolycyclic

radi cal contai ni ng-80),B"14(@RIYFE0)QRBAER RHeNBI'G(CBARA, -CIOWREBHL ai ns 5 to 7

annul ar atons, X i (O?NRQEQU_N%‘C@NBQE“%% %@agw %mRan\Fr:l%I{e%\{,\%@gsom ot her

than X' optionally i's”a” heterodatom wit € proviso tha en Ais a
het er ononocycl i ¢ r aghrageh, (Corilail, KCNQcysloalkyl(Tyaklkylat ons, no nore than two of

t he annul ar atons ¢Q | sin he T i e .heterpatons; 15 X' is selected
from=C and -CH; %S{g‘g{dé"z °Y%%atr%‘8’?‘8r'3)"g‘gféﬂf&w)‘ﬂe‘fﬁ%&@g@‘ag‘”of Formula (a) or (b):

Rio k%6- N- x3i RO Man@s_maqm@.};i@k)dlanﬁ KSisihpdtegpe od€nphiyylasre - C(O) - or -S(Or,
S ara208. wher bi BRI G e al ey or
hal o- subst i t ut ed( CKC6)ajkGsk)akkpl havara(Cl.y)ayliBsialkyl (@d,)milstchcled@RL3;)alkBR1 3,
-S(ORI13, -17 A5 §ﬁ%te¥&eg2)polycycioaryl(Co_g)alkyl optionally substituted with -R",
-X"ORP, -X'SR", -S(O)R", -S(0),R", -C(ORP, -C(O)ORY, -X'NRPR,
10 -X’NR¥C(0)ORY, -C(O)NRUR'S, -$(0),NRIRY, -NRUC(O)NRFR'® or
-NRC(NR'®)NRR'S, wherein X’ is a bond or methylene, R" is
(G, p)eycloalkyl(C,y s)alkyl, hetero(C, ,)eycloalkyl(C, 5)alkyl,
(Cg.12)aryl(Cy 3)alkyl, hetero(Cs j,)aryl(C, palkyl, (Cq. )polycycloaryl(C, ;)alkyl
or hetero(Cy ,)polycycloaryl{(C, ;)alkyl and R'S is hydrogen or (C, (alkyl, or
15 (iii) together with R® or R'®, respectively, when X* is -CHR'!- and/or X% is
-CHR"-, forms trimethylene, tetramethylene or phenylene-1,2-dimethylene,
optionally substituted with hydroxy or oxo; wherein any 1 to 3 annular atoms of
any aromatic ring with available valences comprising R'! and/or R'? are
optionally independently substituted with halo, nitro, cyano, (C, zalkyl,
20 ha]o—substituted((_jm)alkyl, -OR, -C(O)R", -C{O)OR", -C(O)NRFRY,
-S(0),NRVR", -X’NRVR", -X’NRVC(O)OR", -X’NR"C(O)NRYR" or
-X'NRUCNR'NRVRY, wherein X’ is as defined above and each R"’
independently is hydrogen or (C, ¢alkyl; and
R? and R™ are independently hydrogen, (C, oalkyl or as defined above;
25 R! is hydrogen or -X5X°R ", wherein X8 is -C(O)- or -§(0),-, X® is a bond, -O- or
-NR"-, wherein R" is hydrogen or (C, oalkyl, and R™ is (i) (C,)alkyl or
halo-substituted(C, ¢)alkyl optionally substituted with -OR™, -SRY, -S(O)R", -S(0),R%,
-C(O)RB, -C(O)OR™, -NR¥R", -NR™C(O)OR", -C(O)NRPR", -S(0),NRPR'",
-NRMC(O)NRPR! or -NR“C(NR'“)NR*RY, wherein R"? and R" are as defined above, or
30 (i) (Cy.p)eycloalkyl(C, o)alkyl, hetero(Cy ,)cycloalkyl(Cy gyalkyl, (C, ,)aryl(C, ¢)alkyl,
diphenyl(C, ¢)alkyl, hetero(C;.,)aryl(Cy.¢)alkyl, dihetero(C; gJaryl(Cy g)alkyl,
(Cy.p)polycycloaryl(C, oalkyl or hetero(C, ,)polycycloaryl(Cy o)alkyl optionally substituted with
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WD 00/ 55144 PCT/ US00/ 06885 -S(O) 2R 3, -C(OR 3, -CCOOR, -NR 13R14, -NR

14C(OOR 13, -C(ONR 13 R 14, -S(O 2NR13RE4, -NR14C(O NR13R14 or -NR

14C(NR 4)NR 3R 4, wherein R13 is hydrogen, (CL.6)alkyl,

(C3-12) cycloal kyl (CO.,)al kyl, hetero(C3-12)cycl oal kyl (CO.Bhakkp! 2003

(C6.12)aryl (0. 3)al kyl or 5 hetero(C5-12)aryl (CO_3)alkyl and R4 |s

hydr ogen orW@e¥5544al kyl, or (ii) (C3_,2)cycl oal kyl (0. 3)F5T{lpp0/06sss

het er o( C3, 12) cycl oal kyl (CO-,)al kyl, (C6.12)aryl (C0_3)al kyl,

het er o( C5-12) ary1( 0. 3) al kyl, (C9_12) Pol ycycl oaryl (C0_3) al kyl or

het er o( C8_12) pol ycycl oaryl (C0_3) al kyl optionally substituted with -R' s,

-X70Ri 5, -X7SR15, -S(OR s, -S(O2R15, -C(ORl5, -C(OOR 5, -X7NR 5R16, 10

- g(Z:(Nﬁggbcg ﬁlﬁitlp?iﬂ?gﬁ; -@(’@‘NF@(BE%‘Q,—S(O%{@) M@REQO%GIFlRlﬁWRB ' 5R16 or - NR

' ereln [ s QF , I'S

(C3.12) cy€$§§ 6§Sﬁ>9\&@_’§§%¥\’&{'fgﬁ'“’ %@é&@?@s%ﬂ%ﬁé’ﬁ%ﬁl | (CQ 3)al kyl ,

E g_igg ar ?Nl(l%ﬁl )ﬁmﬁl‘(’?&wgﬁéifil’k@,lﬁmﬂd R%:afcyclb ﬁﬁgési?wﬁﬁiherein alny lto 3| (G1-3)al kyl
: pol ycycl oary al kyl —or hetero ol ycycl oary - 3)al ky

and R16 | gﬂnﬁémtej@seqf a@f‘i“?’&%ﬂ%"(ﬂ“&l“’k‘{}?‘,’a‘l e‘i%enéqSiCFiyp 8@55{ At h RO or R10 |

respects \éﬁnidébendﬂfi@"hr%@ab&t}iutewlﬁ' halct';lﬁid'b,%ﬂz%ﬁ(d,_@alkyl,CﬂdBTsabsitilttft@((E\%)alkyll met gyl _enﬁ,

t et ramet hyl ene or_phenyl ene- - et y substituted wit

hydr oxy ofoégoq(%gr'gi( O§rr#'y 'C_“L((ﬁﬁlgh an’%@)g\&sgi%%@k@ﬁﬂany aromatic ring with

avai | abl e-7aRe0EHORE QIXPVR ICOINE'R BGAKNR RIZR BYNRRIPH heddim k! dhdiRTdependent | y

substituted wth halo, nitro, cyano, (C, _,)alkyl, 20

hal o- subsfFALEEMRIEOE) al kyl, -OR'', -C(ORL7, -C(O) ORL7, -C(O) NRE7RL7,

- S(0) 2NRL7R17, R-igHREAR(C, Ja§NR 7C(O) OR 7, - X7NRL7C(O NR 7R 7 or

- X7NR17C( NR17)

i ndepelfdent 1y ]:{\Jgsl %@éﬁ@g\éﬁﬁr re *'le?ecf’,)é.zeé%ﬂ@r@‘?ﬁ;@se%ﬁ@%ﬁ@eggﬁﬁ3*(‘: |h nt?Zpendent |y
hydr ogen, hdiéeo(CE)a/cloytkyl @, ,)alkylpwlidraneshyaho ennula? Bodss ofi sy Mpflagmg wath - XBXIRf 2,
et o 5 8 Sl S gl BB e iR e R0 "
hal 0- substa,{)uikaoialcEubtinldayC, Jamkyi, oDl @SR SIGOWRY -BGRRYOR 3, - SR',
30 R R s F R R SN e o R 4) R 3R 4,
wher ei 15 RXBNRAGMNR'YNRYRY  athedef X nad RE bevie defined d0ve, mdR* is hydrogen or R?
AR el B AT 101
di het er o( RSaré }tathekd féchh. codlagripylene, cyclobutylene or cyclopentylene;
R’ is hydrogen and R® is hydroxy or R® and R® together form oxo;
R? is halo, nitro, -R?, -OR%, -C(O)R®, -C(O)ORZ, -S(0),NR¥R?, -C(O)NR*R? or
20 -C(O)NRZCHRZC(O)OR¥ and bonded to any annular carbon atom with a free valence
comprising A, wherein:
R¥ is hydrogen or R'8, wherein R'® is as defined above;
R?! is hydrogen or (C, alkyl;
R% s hydrogen, (C,alkyl or together with R forms trimethylene or
25 phenylene-1,2-dimethylene, optionally substituted with hydroxy or oxo; and
R is as defined above oris (i) (C,galkyl or halo-substituted(C, o)alkyl
optionally substituted with -OR'3, -SR", -S(O)R", -S(O),R?, -C(O)R”, -C(OYOR",
_NRPRM, -NR“C(O)OR", -C(O)NRUR™, -S(0),NRPR™, -NR“C(O)NRPR* or
-NR“C(NR'“)NRPR", wherein R"® and R are as defined above, or
30 (i1} (Cy p)cycloalkyl{C, alkyl, hetero(C, j,)cycloalkyl(Cyalkyl, (C; o)aryHCyalkyl,
hetero(Cy;,)aryl(Cy palkyl, (C;.,;)polycycloaryl(Cy j)alkyl or '
hetero(Cg ,)polycycloaryl(C, ;)alkyl optionally substituted with -R", -X’OR", -X"SR",

-10-



(C9_12) pol ycycl oaryl (0. 6) al kyl or hetero(Cg-,,)polycycloaryl (C, -6)al kyl
optionally substituted with -18 1 5 SEP 2003 WD 00/ 55144 PCTI USOQ 06885

R 5, -X70OR15, -X7SR15, -S(OR15, -S(O2R 5, -C(OR15, -C(O OR15,

-X7NR SR 6, -X7NRL6C(O)OR 5, -C(O NR 5R 6, -S(O 2NR15Rid; SPRR2003

16C(O) NR 5R16 or _NR16C(NR16) NR15R 6, wherein X7, R15 and R are as
defined ab®@e0/58#drein any 1 to 3 annular atons of any BFEHE33ing with
avai |l abl e val ences conprising R optionally 5 independently are substituted
with halo, nitro, cyano, (Cl_6)alkyl, halo-substituted(C, -6)alkyl, -OR17,
-C(OR17, -C(OOR', -C(ONRL7TR 7, -S(O2NR 7R 7, -X7NRL7 RJ7,

- X7NRL7C( O OR17, -X7NRL7C(O NRL7R 7 or -X7NR-7C(NR 7)NR 7R', wherein X7 and
R' are as defparsab@yg’, Re(0)R*hgdn)ogen xaNr (i, -ONaldydorE0 R3 is

phenyl (C2_3) al kyl etero(Cs. ryl . | kyl, . | oal kyl (C2_3) al kyl
or hetero( C5_‘§§/Q?§BPB%1 ﬁ@)(l\&%?a{{?&ﬁ%)@%’mﬁ FN%IE%BQW %‘lﬁannul ar atons of
any aromatic r¥H@invKk’ RS ap/RF hid Bt ®fivéll HOGELShEN Ry 190 BanddBr 85hé 6Mmay | Y

i ndependently are substituted with halo, nitro, Cé%no{_ Cl.6)al ké’l ,

hal o- subst i t UtAERAEC T1gg Witk ypilablecyalences pqmriging R” apdigrds optionallypfigrendently

- S( O 2BR17R17 ,are sX#NRIcAREH, hato)liMRE¥4a0 QrOhildl, hallbut¥iRudd @ QUNR -0R7R 17 or 15

- X7NRL7C(NR17) NR17R17, wherein X7 and R 7 are. asg, ined above, and R4 is
hydr ogen or %C(@ﬁglﬂoéq}é;’b'gf?})%ﬁﬂyrg,?oéwﬁ{ﬁ %gl\gﬁ?p?;l or together with

t he carbon at oRINRO'GIIGH?, DOINRRE0NRIR 7 B4-XINR"eNRAGHRCR i, uhdreiayC | opr opyl ene,
cycl obutyl ene or_cyclo entgl ene; (1?5 is hydrogen and R6 is hydroxy or R5 and
R6 toget her fSPHRoRE:2s FEANEaRXEEMd njtro, - R20, - OR20, -C(O) R20, -C(O) OR20,

- S( 0) 2NR20R2L ke 563y @R R @y, Ry G NREZERYE RO Gpatiaandled Lo any
annul ar. carbon atomwith_a free valenc conpr.i.Si erein: is
hydr og@n Wgﬁf%?“y\ﬁﬁwaéicﬁrbﬂiﬁmf’&“% frﬂ“e‘ﬁ?‘aﬂ%eaco B%‘Eg,‘g;g‘f-‘& %Oxrf&?dr ogen or
(C1_6) al kaetivatiP? ploSrufl JeHvapes proidcied Gdravhtivgl, iiividualiednieey anidiArE3a8 f or s
trimethyl ene or ﬁS hphengl 'qu_ 1 Z-Qi n;gé | ene, optionally substituted with
hydr oxy oFomsED andffigphiapmaseytically aceepipbly safs I5%0% or is (i) (C .6)al kyl or
hal o- substituted(C,.6)al kyl optionally substituted with -OR', -SR',
-S(OR 3, -S(O2R13, -C(OR 3, -C(OORL3, _NR 3R 4, -NR 14C(0O) OR13,
-C(ONRL3R 4, -S(O2NR 3R14, -NR 14C(ONR 13 R 14 or

DETAILED DESCRIPTION OF THE INVENTION

Definitions:
15 Unless otherwise stated, the following terms used in the specification and claims are

defined for the purposes of this Application and have the meanings given this Section:

“Alicyclic” means a moiety characterized by arrangement of the carbon atoms in closed
non-aromatic ring structures having properties resembling those of aliphatics and may be
saturated or partially unsaturated with two or more double or triple bonds.

20 “Aliphatic” means a moiety characterized by straight or branched chain arrangement of
the constituent carbon atoms and may be saturated or partially unsatorated with two or more
double or triple bonds.

“Alkenyl” means alkyl, as defined in this Application, provided that the radical is
comprised of at least one double bond. Hence, optionally substituted (C, ;)alkenyl as used in

25 this Application to define R*? includes 2-bromovinyl (-CHCHBr), buta-1,3-dieny!
(-CHCH-CHCHS,), 2-chloro-1-methylpropenyl (-C(CH,;}CCI-CH,), 2-chlorovinyl
(-CHCHCI), 4-isopropenyl (-C(CH,)CH,), 1-methylpropenyl (-C(CH,)CH-CH,),
2-methylpropenyl (-CHC(CH,),), 2-nitrovinyl (-CHCHNO,), propenyl (-CHCH-CH,),

-20-



-NR E4C(NR14) NR13R34, wherein R13 and R14 are -as defined above, or 30 (ii)
(C3_10) cycl oal kyl (CO_3) al kyl , hetero(C3_10)cycl oal kyl (CQO. 3) al kyl,
(C6_12)aryl (CO_3)al kyl, hetero(C$_12)aryl (CO.3)al kyl, .

(9. 12) pol ycycl oaryl (Co-3)al kyl or hetero(C8_, 2)) pol yc@cﬁo&gﬁll(uaﬂ 13) al kyl
optionally substituted with -R 5, -X70R15, -X7SR' 5, -19 03 WO
00/ 55144 P& 98Y 06885 -S(OR S, -S(O 2R15, -C(OR 5, - %-%f%”%?

-X7NR 5R 6, -X7NR16C(O OR15, -C(ONR 5R 6, -S(O 2NR15R16 -NR .

'"6C(ONR SR 6 or -NR 16C(NR16) NR 5R16, wherein X', R15 and R 6 are as
defined above; wherein any 1 to 3 annul ar atons of any aromatic ring wth
avai |l abl e val ences conprising R20 and/ or R21 -optionally independently 5
ar e subst Rariflvesbmaihyinkl(l CHCHICF)Oifloyt ey} (-CBLES valykyCHCH,), and the like).

hal o- substi t ut.ed( C1, 6) a I ONR 7R 7,

-S(0) 2NRL7R17, 9‘9@%@%&5@ ’dd‘%oﬁﬁl“/‘ﬁ%% *‘7}‘*? 1 a%%%bmﬁ%ﬁé

- X7NR' C( l\lil\:)r@lﬂie?rﬂﬁmc;r ofibegbaiaromdIndicard (d%ﬂC@Daﬂko&ﬁmdl&cﬁds ﬂedacwdm\ix&thoaﬁd R$ is

hydr ogen, hal o drox r car

(C1L_6)al k§f Oxgrpd‘)po%b B8 8‘”‘8!0?“%5 Sec'g xﬁl‘é DUORYs B%hb%‘f"g‘rﬁl%lkl"ﬁ n‘;ﬁylf”r‘yee val ence

conpri $i ng-pnhperafmly hdmaropbrmome butéeyionyaz -buasjoxpricatengoder-mémylaNy@sky, pr ot ect ed

derivati Vetﬁy 40nd|lw a Io el s @X N tﬁ ffﬂ(r?s of isomers; and the

phar maceut 1°CalTy) “Ac e "BI eP' SRV ™Y AT '€oF " DETAI LED DESCRI PTI ON OF THE

| NVENTI ON Def i‘iitkyl’ ’()‘ﬂ;ﬂ’f:sent&tﬁb)umlelémam'a I kit s;ebraabhaetdmdmratdﬂe,r fmshdawtNg terns

used in t f 1ign_an are. def i e S of this

Applicat i %ﬁhgg%dﬁcal ha@ltnﬁ enmt%irﬁ %arbofleté)ms f'%wate @r‘?ﬂhﬁﬁ(ﬁ‘b‘{?g F@ﬁ’ means a

nmoi ety chethdatrepyl, Bepiofy, batyi awgmtm,nstobutﬁl tehemtyawin@lnalm Omsopmryl Adopopshyl,

non- ar.gma hal ryies re e of

al i phaﬁl c}sb'%?ﬁi aqm%blu% l’a'tmé3 yﬂgyl ryg?l #Pmpﬁlﬁ gtpmp%ﬂygg ‘%\ﬁ? “¥wo or rmore

doubl e orAﬁivlllgireseﬂwmi@g vah ahﬂharpdrd&tai (cg ammﬁalaylhmam g/stratgaramtaechez,ed by

st rai ght onstjtue n_at om; and

ray Do satirie R AR e SARAERRR e be T g SlenE iR

triple bomoms@dlh@mmd mmam@nél(d@j [Ce.. 28yl (G Dlkd dnciudestphirey], Apyl, cat i on,

provi ded f at | east one doubl e bond. Hence,
(iR IREBRT oty BA o PR

optlonall eny Sed in
“Alkylene”, unless indicated otherw:se means a straight or branched, saturaied or

unsaturated, aliphatic, divalent radical having the number of carbon atoms indicated (e.g.
(Cyg)alkylene includes methylene (-CH,-), ethylene (-CH,CH,-), trimethylene (-CH,CH,CH,-),
2-methyltrimethylene (-CH,CH(CH,)CH,-), tetramethylene (-CH,CH,CH,CH,-), 2-butenylene
(-CH,CH=CHCH,-), 2-methyltetramethylene (-CH,CH(CH,)CH,CH,-), pentamethylene

20 (-CH,CH,CH,CH,CH,-) and the like). For example, a group of Formula (z), wherein R is
hydrogen and R' taken together with R? forms optionally substituted trimethylene is depicted by

the following illustration:
5B

%
N~ X3
b1
R
in which R is an optional hydroxy or oxo group and X* and R! are as defined in the Summary of
25 the Invention for Formulae I and II,
“Alkylidene” means a straight or branched saturated or unsaturated, aliphatic, divalent

radical having the number of carbon atoms indicated (e.g. (C,.o)alkylidene includes methylene

(CH)), ethylidene (CHCH,), isopropylidene (C(CH,),), propylidene (CHCH,CH,),

21-



25 this Application to define R32 includes 2-bronovinyl (-CHCHBr),

buta-1, 3-di enyl (-CHCH CH=CH2), 2-chl oro-1-nethyl pr openyl (-C(CH3) CC -CH3),
2-chl orovinyl (-CHCHCl), 4-isopropenyl (-C(CH3)CH), @Fh@lﬁ)rﬂlﬁi‘nyl
(- C(CHB)CH—CHB) 2- met hyl propenyl (-CHC(CH3)2), 2-nitr ICHNO2)
propenyl (-CHCH CH3), -20 J_ 5 SEP 1003 WO 00/55144 PCT/CE%;%&;EQQ?

2-trifl uormqﬂﬁﬂ“{’ﬂ nyl (-CHCH CF3), trifl uorovinyl Vi ny

(-CHCH2), and the like). "Alkoxy" means the radi caI -OR, wherein Ris

al kyl as defined in this Application, having the nunber of carbon atons
indicated (e.g., (O _4)al koxy includes the radicals methoxy, ethoxy,

pr opoxy, i sopropoxy, butoxy, sec-butoxy, isobutoxy, tert-butoxy, vinyloxy,
al | yl oxy, aifylidenp (CHIEHGHapd thedibgr openyl oxy, 1-butenyl oxy, 2-butenyl oxy,

3- but enyl oxy, . neLh | al n opynyl ox 2-propynyl oxy,
and the like). %‘ Yl t@/rf“% %nﬁ%t{gnyesy’f&c dO%nggyﬁgcpé g?’?%(’l};%%t"fg’? branched,
sat ur at edinoenuornmtamn@taeﬂw m(muepﬂneltldeq:rmtembda}ahvahms ithegpof. Imitshifrewctimag car bon
Iatsggfolpgfj,!gr%%} ?or a‘nmo oxeg 215%' tguferﬁcbu?des OB{}hl}épiyloxycr?%nylaqp flg'f%)fllké

1- propeényl , | Sm}nnm:ﬂienglbdes Ehﬁnai:s lnum bnmydn mamnlmlst(egydogs Batd)rﬂbanyd:a,ttlezmmt hyl al | yl,
et hynyl, n nd the . represented al ong

W th anot’f]1h Ogyi%vée %eép &§§¥|)H“Cg¥°§“m a%ls)(e bérr‘%ss Orﬁglﬂﬁsaﬁ ght or branched,
saturated or uwsat meea:b edmmicnyqshaat bicyclic mag sEmbhya(flisedkdr hhbadibyg singie boudiber of
(atcgrrizl) 2?%:/(:'(: &e)n%é? et umber nat c?a%ﬁa{o %g:lgtﬁ,; vﬁlerem eac nﬁ lﬁ comfnéeﬁ 8ny| et hyl

3- phenyl pé npg/dayboaatdmsinelni arkméuc oiﬁhéhﬂfhécylluahe'choumrgsfem’lsmﬂaroahte:dmgt herw se,

h

g?\?g.lseﬁt S&SS%‘[ ai[Foﬁéxam la?(‘f;ﬁﬂ ar?{'l aﬁ%lge at;‘l%%g cg%on&?gefme ?1(1:1% wl latl ¢
CHz )

Q?H%%%Hg

(C1_6) al kqdpb‘h}ﬂanmbbhwdﬂﬂ met hyl ene (-CH2-), ethylene ( CH,

trimethyl ene (. ’C

t et r amet hyl ene%ﬁ%&%é Jﬂ%%ﬂ%du% &h eeﬁgt&%erﬂﬁ(k&g’:%

2- et hyl t systemaditatopisemibe (ingGhiBShiaEHE) ESHE@E@ 1 dnd thpdoiil anmbdn pf B RECRAS is

(- CH2CH2 %zﬂ"ﬁi) and the |like). For exanple, a group of Formula (a),

wherein RIT i's ydrogen and R12 taken together with RO forns optionally

subst i But ed t r'iCabtthei’emens ge ddprlcCEYNDBYy. Unltre ifdphtedothargise, ltheumpanidon: i n

which Ri r defined in
of t&q?&gé%l%gﬁlu %ﬂ%ga[rﬁ) gprh?l Engugé'ﬁgg&?d 3&% da@l@% tﬁreaz)?l §uitle

the Summary o ven rmu
protecting groups for carbamoyl moieties mclude acetyl, rerr-butoxycarbonyl,

benzyloxycarbonyl, and the like and both the unprotected and protected derivatives fall within
the scope of the invention.

20 “Carboxy” means the radical -C(O)OH. Unless indicated otherwise, the compounds of
the invention containing carboxy moieties include protected derivatives thereof. Suitable
protecting groups for carboxy moieties include benzyl, tert-butyl, and the like. For example, a
.compound of Formula I wherein R contains a carboxy moiety may exist as either the
unprotected or a protected derivative, e.g. wherein R? is methoxycarbonyl, and both the

25 unprotected and protected derivatives fall within the scope of the invention.

“Cycloalkyl” means a saturated or partially vnsaturated, monocyclic ring, bicyclic ring
assembly (directly linked by a single bond or fused) or bridged polycyclic ring assembly
containing the number of ring member carbon atoms indicated, and any carbocyclic ketone,
thioketone or iminoketone derivative thereof (e.g. (C,.,;)cycloalkyl includes cyclopropyl,

30 cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, 2,5-cyclohexadienyl, bicyclohexylyl,
cyclopentylcyclohexyl, bicyclof2.2.2]octyl, adamantan-1-yl, decahydronaphthalenyl,
oxocyclohexyl, dioxocyclohexyl, thiocyclohexyl, 2-oxobicycio{2.2.1}hept-1-yl, and the like).
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"Al kyl i dene" nmeans a straight or branched saturated or unsaturated,
aliphatic, divalent radical having the nunber of carbon atons indicated
(e.g. (C1_6)al kylidene includes nethylene (CH2), ethylkigne (CHCH3) ,

i sopropylidene (C(CH3)2), propylidene (CHCH2CH3), -21 i 20433.

00/ 55144 PCT/ U500/ 06885 al |l yli dene (CHCH:. CH2), and the llg%h] 4¥?rmﬂ means
t he radi calWORPF14Uun| ess i ndi cated ot herw se, the conpouﬁ Sl oz

i nvention containing anmi no noieties include protected derivatives thereof.
Sui tabl e protecting groups for am no noieties include acetyl,

tert-but oxycarbonyl, benzyl oxycarbonyl, and the like. 5 "Animal" includes
humans, non-human nmammal s (e.g. dogs, cats, rabbits, cattle, horses,

sheep, goats, SWchalkyld@tmear siti@tel bigRjtiaiy thsnomteaBNGHBE Y8l Snglr bldgeds, or the
i ke). "Ar ans a npnoc bi cyclic r LN assenbl fused or |inked
by 5 i nqPUYBEHHLE 2P RTAHG™E e Ss P OGS Br GOyt B one

i ndi cat ed parMi@éileﬁtoﬁﬁﬁfbk&loﬂ@orllﬁmﬁl&mé taRekivefthefeof. | FogexadiplROMhe Aibstaits and is

aromatic or wh with a second ring. f omat i

assenbl y. "B mgﬁé‘f‘fﬁ? dogegier WM%?Z\}PH Zom [ g’amf‘)ﬁgtﬁﬁ d%)ﬁ'ie E?%“g‘?‘{flﬁm?o define R
i ncl udes phgrydcalkylkaptihdiydes, atds hbfiaaly toythe follbwmgnt i c* means a noi ety
wherein the constituent atons nake up an unsaturated ring system al

atons in the ring syste areé§piéyybrldlzed and the total nunber of pi
electrons is equal to + "Carbanny nsRPhe radi cal - C(O) NH2.
Unl ess i ndi cated othe , tn‘ onpound t he |nvent|on cont ai ni ng
carbanoyl noieties in u €
protecting groups for -
tert - but oxycarbonyl , ben yl oxycar bonyl , and \ ke . and both the
unprotected and protecteo rvatives fall Y
i nvention. 20 "Carboxy" nmeans the radical -C(Q OH Unless indicated

ot herwi se el ; ' [ ieties
nct ude: piror oy oo Ry & dtholtn W SARgddr GR R A R i o1 O
car boxy nd¢repiivedheraeél ude benzyl, tent-butyl, and the | i ke. For exanple, a
conpound of FO‘F]ﬂwa@”L e%@eﬁ@'l&lﬁes a(fl9 Gﬁl‘%hlgtg cgnd(&]%El lapﬁsyanml 8%&t%eo?§dsp as

ei ther the unprotected or “a protect rivative, e.dg. ereln is

met hox{& atislydss|an uahealty soiditionevhivh map be ervesdtbador insiflens it medicd dr vtgringmait | ves fal |
Wi thint he.eeﬁp%hettogn? Ak G130 thensme el %'st%'thera ans a saturated or

partial |y unsaturated, nonocyclic ring, bicyclic ing
“Fused heteropolycychc ring system” means 2 saturated, partially saturated or aromatic

moiety containing two or more rings, wherein at least two ring member atoms of one ring are
common to a second ring containing the number of ring member atoms indicated in which at

15  least one of the ring member atoms is a heteroatom and any carbocyclic ketone, thioketone,
iminoketone or substituted derivative thereof . For example, the term “a fused heteropolycyclic
radical containing 8 to 14 ring member atoms” as used in this Application to define A may
include acridinyl, benzofuryl, benzooxazolyl, benzothiazolyl, carbazolyl, carbolinyl, chromanyl,
chromenyl, cinnolinyl, indazolyl, indolinyl, indolyl, indolizinyl, isobenzofuryl, isochromenyl,

20 isochromanyl, isoindolinyl, isoquinolyl, naphthyridinyl, perimidinyl, phenanthridinyl,
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, pteridinyl,
purinyl, pyrrolizinyl, quinazolinyl, quinolizinyl, quinolyl, quinoxalinyl, quinuclidinyl, xanthenyl, and
the like.

“Guanidino™ means the radical -NHC(INH)NH,. Unless indicated otherwise, the

25 compounds of the invention containing guanidino moieties include protected derivatives thereof.

Suitable protecting groups for amino moieties include acetyl, rers-butoxycarbonyl,

benzyloxycarbonyl, and the like and both the unprotected and protected derivatives fall within
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assenbly (directly linked by a single bond or fused) or bridged polycyclic
ring assenbly containing the nunber of ring nenber carbon atons indicated,
and any carbocyclic ketone, thioketone or ininoketonebﬂ i vative thereof
(e.g. (C3.12)cycloal kyl includes cyclopropyl, 30 cyclo @Ilﬂtyﬂmbpentyl

cycl ohexyl ., exenyl, 2,5-cycl ohexadi enyl, bicycl ohe
cyclopentyl‘i%ﬁ%ﬁgxyl blcyclo[2 2.2]octyl, adamantan-l-)lg?éjrﬁbgwmm5

decahydr onapht hal enyl, oxocycl ohexyl, dloxocyclohexyl, thlocyclohexyl

2-oxobicyclo[2.2.|]hept-|-y|, and the like). -22 ..5 SEN cuU3. WO 00/55144
PCT/ USOQO' 06885 " Cycl oal kyl ene” neans a saturated or partially unsaturated,
nmonocyclic ring or bridged polycyclic ring assenbly ‘containing the nunber
of annul athee@pbofithainemmgion.ndi cat ed, and any carbocyclic ketone, thioketone

or i m noket one«ger. f . exanple, the instance wherein R3
and R4 togethegﬂﬁifﬁgﬁﬂﬂgn)gﬁ&SQJI%ﬁ?f%ﬁmhlch both R3 and R4 are attached

form5 (C3_0) C‘Slblmbmtwyl I, Aecd growpr paytie aigsoupobeahs ‘flklyE dubtstituted byeporfeol | owi ng:

2R 2 6 Bn@c “lﬁlox a{oﬂls\’ml gﬁuflﬁﬁ tﬂ%ﬁlnﬁ‘us alfqh] %faiofselgmh%d ggel ..S ummary of

t he Inventlon and any erlva ereo
speci f i aiﬂblydqs ﬁ)@lbdldsé,sdﬂa&galIWh hibaloalkyl, wdnai:balkyland thé liler(e.griialvesbsdirutgdar t  t her eof

and 10 1 ReDURAS et ARFAEAY &&s}grhém fh;ﬂ@gmtrgﬁm%m%%uﬁsed by, or inci dent

medi ¢ erinary erap e., the "side
ef fects" BR2¢ufbtoraethek apﬂuorbﬁfﬂmhécﬂ %@ﬂecvrgpdkthymcml andbe st enf nmeans a

saturated,  partiahiy aallt 3eh AhndOTR boyaIhELE SUMAK TG0 o more

rings, wher ei n’ at one ri common to a
second r i mgmien parbonraitongs 1nm@tqdulmi30@ifbyﬂlbh@ammty ategtn@from eN ,c BJRed in which

o Do o A BT B L SO, e
t her eof . thfgin l%;oampiieé,of ﬁ h:eﬁ ltnmrrmn’ftar aftmsaﬁhma@pl@mtesﬁtt@m)aryﬂ asnmdinobs
cont ;li Ni Ngpdticldin hibidabd\hn BRI enRboRBEBIy 1, Bshabifiisbi1 T2 S ARPY 1 G4, to define
carbolinyl, chromenyl, cinnolinyl, furazanyl, furyl, imidazolyl, indazolyl, indolyl, indolizinyl,
isobenzofuryl, isochromenyl, isooxazolyl, isoquinolyl, isothiazolyl, naphthyridinyl, oxazolyl,
15 perimidinyl, 2-phenylpyridyl, phthalazinyl, pteridinyl, purinyl, pyrazinyl, pyradazinyl, pyrazoly},
- pyridyl, pyrimidinyl, pyrrolizinyl, pyrrolidinyl, pyrrolyl, pyranyl, quinazolinyl, quinolizinyl, quinolyl,
quinoxalinyl, tetrazolyl, thiazolyl, 4-thiazol-4-ylphenyl, thienyl, xanthenyl, and the like.
“Heteroatom moiety” includes -N;, -NR-, -O-, -S- or -S(0),-, wherein R is hydrogen,
(C,¢)alkyl or a protecting group.
20 “Heterocycloalkyl” means cycloalkyl, as defined herein, provided that one or more of
the ring member carbon atoms indicated is replaced by heteroatom moiety selected from -N;,
-NR-, -O- or -§-, wherein R is hydrogen, (C, ¢)alkyl or a protecting group, and any carbocyclic
ketone, thioketone or iminoketone derivative thereof (e.g. the term hetero(Cs,,,)cycloalkyl
includes [1,4']bipiperidinylyl, dikydrooxazolyl, morpholinyl, 1-morpholin-4-ylpiperidinyl,
25  piperazinyl, piperidyl, pirazolidinyl, pirazolinyl, pyrroliny], pyrrolidinyl, quinuclidinyl, and the like).
Suitable protecting groups include ters-butoxycarbonyl, benzyloxycarbonyl, benzyl,
4-methoxybenzyl, 2-nitrobenzyl, and the like. For example, a compound of Formula I wherein
R! is piperidin-4-ylcarbonyl may exist as either the unprotected or a protected derivative, e. g
wherein R' is I-fers-butoxycarbonylpiperidin-4-ylcarbonyl, and both the unprotected and
30 protected derivatives fall within the scope of the invention.
“Heterocycloalkylene” means cycloalkylene, as defined in this Application, provided

that one or more of the ring member carbon atoms indicated, is replaced by heteroatom moiety
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i ncl ude acridinyl, benzofuryl, benzooxazolyl, benzothiazolyl, carbazolyl,
carbolinyl, chromanyl, chromenyl, cinnolinyl, indazolyl, indolinyl,

i ndol yl, indolizinyl, isobenzofuryl, isochronenyl, 20

i soi ndol i nyl, isoquinolyl, naphthyridinyl, perimdinyl, jpﬁéﬁ%%ﬁﬁaidinyl
phenanthrolin I henazi nyl , phenot hi azi nyl, phenoxathii henoxa2|nyl
phthala2|n X %‘&idinyl, purinyl, pyrrolizinyl, quina23¥Tﬁ§ﬁmm“5 .
qU|noI|2|nyI qgui nol yl , qui noxal i nyl, quinuclidinyl, xanthenyl, and the

i ke. "GUanidino" means the radical -NHC(NH) NH2. Unl ess indicated

ot herwi se, the 25 conpounds of the invention containing guani dino noieties
i nclude protected derivatives thereof. Suitable protecting groups for

am no noi etlé@stf’tmcil\udél{a@t-ysi or -BE@NE.-whetetn® Gawdrogey by (C _bﬂmgzlyt?@xycar bonyl, and
the |ike and h.t ct eriva a mithin -23
3'E Skt 2 QR B AR AR et BB Th S s tpet o SR S eron. ol o
‘means f | ud® arg atdehat form hﬁt@d)'(ﬂ}aﬁnyclbﬂkt(kne” irlelludes SHubis triot lithiesd tcalttie)fbllo,w;@s a group
or part of a group, nmeans "al kyl" substituted by one or nore "hal 0" atons,

as such terns argzde Sneg i npthi E|IC 2i ops Hal o-subspst uted al kyl 5

i ncl udes hal oal kyl, oal r aloq Kyl erhg?oal IRand the |ike
(e.g. halo- su@;}N’ut J CL. 3 ncl Or oK <.di cl oronet hyl,

di f | uor onet hyls, ur g or oetsAyl r flsuor oet hyl ,
2,2,2-trifluoro- dichldro thyI anc® the 1i . ¢ "Heterparyl" neans aryl,

as defined herei nmber carbon
atons indicated, i3 replaced byYyhet eroatomMvoi ety selegfed from-N, -NR,
10 -0- or -S-, wherein R is hydrogen, (C,_é}alkyl or ot ecting group,
and each ring contained therein is conprised of 5 to 6 ring nmenber atons.

For exagmpkfwhibielk %rl-@ﬁr@éulﬁ%‘), B oa@]ﬁyﬁ&ﬁi F lpfoup tiidSRz iPRBLAL R S ses

benzofuryl benzooxazol benzot hi azo 4' 1 bi pyridi nylyl, ‘carbazol yl,
car bol i nyfhe WW%%M%@P”Y%?ﬂﬁHWﬁ%Wwﬁwqﬂﬁﬁﬁényl "furyl, inidazolyl, indazolyl,
i ndol yl, i ndol iHdd¥honocycBORRAZOS Minhod, pa5Ral CAATRAYdr ,ardmie%agoeicxlt
|squ|nonI i sot hi azolyl, na hthyridinyl oxazolyl, 15 perimdinyl,
2-phenyl piAd alﬁo“ta‘ﬁﬁgﬁﬁlna%beﬁ?f“ngdﬁﬂheﬂ?t?f% indigatadiimyhich ahjeagtanm gl the BRer adazi ny!l |
pyr azol yl memaéi-rato@délm a i)k dalnfhnd ¥hy calibE ot kétén@,wimkeﬂyié ilnoiltdhblor PYrrolyl,
U|nazo inyl, quinaglizinyl, quinolyl qU|noxaI|nyI tetrazolyl

I
thi az gi‘iji subgtitptgd deriyptivy ﬂy?resﬁ iy pxampli t&fhgﬂm ARSI mORYClc gApi2iniE 519 G

'r']Hgt er 0at QEmBRaRhe" ad vasd i @5 ppeation NRefine D may inSuddtihydrabsdzdlyil adbef,ei n R i's
ydr ogen,

furyl, imidazolyl, imidazolidinyl, imidazolinyl, isooxazolyl, isothiazolyl, thiazolyl, thienyl,

morpholinyl, oxazolyl, piperazinyl, piperidinyl, pirazolidinyl, pirazolinyl, pyranyl, pyrazinyl,

pyradazinyl, pyrazolyl, pyridyl, pyrimidiny}, pyrrolidinyl, pyrrolinyl, pyrrolyl, tetrazolyl, and the like.
15 “Heteropolycycloaryl” means polycycloaryl, as defined herein, except one or more of

the ring member carbon atoms indicated are replaced by a heteroatom moiety selected from

Ny, -NR-, -O- or -S-, wherein R is hydrogen, (C, )alkyl or a protecting group, and any

carbocyclic ketone, thioketone or iminoketone derivative thereof.. For example,

hetero(Cy y,)polycycloaryl includes 1',2'-dihydro-2H-{1,4'|bipyridinylyl, chromanyl, imidazolinyl,
20  indolinyl, isochromanyl, isoindolinyl, and the like.

“Hydroxy” means the radical -OH. Unless indicated otherwise, the compounds of the
invention containing hydroxy radicals include protected derivatives thereof. Suitable protecting
groups for hydroxy moieties include benzyl and the like and both the unprotected and protected
derivatives fall within the scope of the invention. l

25 “Iminoketone derivative” means a derivative containing the moiety -C(NR)-, wherein R
is hydrogen or (C, z)alkyl.
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(Cl.6)al kyl or a protecting group. 20 "Heterocycl oal kyl" means cycl oal kyl,
as defined herein, provided that one or nore of the ring nmenber_ carbon
atorms indicated is replaced by heteroatom noiety sel ect §d fSEcPerﬁﬂa:., -NR-,
-0- or -S-, wherein Ris hydrogen, (Cl-6)al kyl or a protecting group, and
any carbocyclic ketone, thioketone or imnoketone deriv %*v 0 qsgeof (e. 0.
the term héY@P%5¢HE  Ycycl oal kyl includes [1,4']bipiper ’H§1&f, .

di hydr ooxazol yl, morpholinyl, 1-norpholin-4-ylpiperidinyl, 25 piperazinyl,
pi peridyl, pirazolidinyl, pirazolinyl, pyrrolinyl, pyrrolidinyl,

qui nuclidinyl, and the like). Suitable protecting groups include

tert-but oxycarbonyl, benzyl oxycarbonyl, benzyl, 4-nmethoxybenzyl,

2- ni trobenzyl , “Iandrst Mean dolpounBOsf Ferautgdl layingideniei onondulad fofntldadbhadiffer wher ei n

R bs PLpRL A ] Carbory] nm £ o120 nShd ISl YOBL ObSEte0 O 2

| -t ert - buipasey dantaanyh piffean tdiattankeyidit af hanytdms iaschedat Rriidde unpr ot ected and
30 protected derivatjves fall within.the scope of the invention

" Het er ocy cTERIRYPFEne " Pi‘§"sH?E?T%B?tI?&}W“é‘ﬁ’&?geégfe"&%?fic’ﬁ'éﬁar? ™9 s Appl i cation,
provi ded “difikteoMBe” @i sERbEomErs thitareriongpeaRifdsibleadiriGnagt avtermeddi cated, is
repl aced het er pat om noi ety -24 -5 SEP 2003 WO 0Q/ 55144 PCT/ US00/ 06885
sel ected ?%‘%OWR{S-?’ 59‘&?9-“,‘38-?P¥lf’al Isgmerg . 4 gppglom %ﬁ%ﬁé‘? VPR ogen or

( CF_6) al kytibstitkeits is tepg@ap b @ijralichter’” N A tcamp@nivivali eierthind caurd hdkddwb oget her with t he
aiguattached

carbon atomto which both R3 and . R4 f,orm
het er of C3‘?r§5“b%i“‘6§1“2§/?fé’ﬁ%°m? ?Ji'br%fﬂﬂ Isderm¢ “TPEmIEGER e £ EFPBRHREF ol | owi ng:
2 R5 6 R2mBE tiankie chivaliEntEZhad Reddnfdomeril paiddNviiehd! ANs the number of chiral centers.
10 Cbmpounds with more than one chiral center may exist as ether an individual diastereomer or as
a mixture of diastereomers, termed a “diastereomeric mixture”. When one chiral center is
present a sterecisomer may be characterized by the absolute configuration of that chiral center.
. Absolute configuration refers to the arrangement in space of the substiments attached to the
chiral center. Enantiomers are characterized by the absolute configuration of their chiral
15 centers and described by the R- and S-sequencing rules of Cahn, Ingold and Prelog.
Conventions for stereochemical nomenclature, methods for the determination of stereochemistry
and the separation of stereoisomers are well known in the art (e.g. see “Advanced Organic
Chemistry”, 3rd edition, March, Jerry, John Wiley & Sons, New York, 1985). It is understood
that the names and illustration used in this Application to describe compounds of Formula I are
20 meant to be encompassed all possible sterecisomers and any mixture, racemic or otherwise,
thereof.
“Ketone derivative” means a derivative containing the moiety -C(O)-.
“Nitro” means the radical -NO,.
“Optional” or “optionally” means that the subseguently described event or circumstance
25 may or may not occur, and that the description includes instances where the event or
circumstance occurs and instances in which it does not. For example, the phrase “(C, g)alkyl
optionally substituted with cyano, halo, nitro,” means that the alkyl group referred to may or may
not be substituted in order to fall within the scope of the invention.
“0Oxalo” means the radical -C(O)YC({O)OH.
30 “N-oxide derivatives” means a derivatives of compound of Formula I in which nitrogens
are in an oxidized state (i.e., O-N) and which possess the desired pharmacological activity.

“0xo0” means the radical=0.
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NS5 inwhich Ris hydrogen, (C -6)alkyl or a protecting group and R2 is
as defined in the Summary of the Invention, and any substituted derivative

t hereof . "Het erononocyclic" neans a saturat ed parti al | K a% urgﬁ fgééj
aromati c nonocyclic radical containing the nurrber of Ins at ons

indicated in which at |east one of the ring menber atons is a heteroatorn
and any ca™®8ysl44c ket one, thioketone, im noketone or 1(§'C§W§'§’ﬁ6§3§t ed
derivative thereof. For exanple, the term"a heteronpbnocyclic containhing 5
to 6 ring nenber atons” as used in this Application to define A may

i ncl ude di hydrooxazol yl, furazanyl, furyl, imdazolyl, imdazolidinyl,

i mdazolinyl, isooxazolyl, isothiazolyl, thiazolyl, thienyl, -norpholinyl,

oxazol yl, pi pe‘rp%uawﬂ,ofauia@g@ﬂemlhe es;aerrualzretukéibmds ,ancpaas;aaﬁﬁdnwlme pyranyl,

pyr azi nyI pyr adazi nyl yrazol yl yrimdinyl, pyrrolidinyl,
pyrrol i nyfiseagigspisflps the F‘EHCE' %fpnctlawgd%aﬁ@s fhawesulffem'twe REABFHCSESCl oar yl "

means pol ycycl @fiptaceusalifl @dckpiib: hﬁaﬁﬁtﬁatvﬂ?éﬁ%ﬁx’éefﬁlﬁ@px@ﬁanﬂ?ﬁe of the ring
menber carbon atons indicated are replaced by a heteroatom noi ety sel ected

from - N phampgreuticalgompgsition that iygenerily safe. pan- ‘i‘?&‘/‘&?’@fb‘@ﬁhe" peleesyeyl or a

pr ot ectg Ngmevd AndeRiRM1cANY inc i@ RACWEILH & aliBbiiiCior 1MrRKOLANE wel ad HiApket one
derivative thereof.. For exanple, hetero(C8_32)polycycloaryl includes

1", 2 - di hpkfracopicpl ve.4' | bi pyri di nyly], chromanyl, inidazolinyl, 20

i ndol i nyl, Isoqinarﬂﬁ@éﬁﬁéa,uy h&@ptm@altmﬁmsasaﬁ; Jfb&nﬂdukd% of b0 ¥Mich BRANS t he
radical -OH Unless indicated otherw se, the conpounds of the_ invention

cont ai ni n@haﬁi}’éﬁ‘&}@?lyraﬁﬁﬁp@éllesas|dP@1396le"’fyraB‘i whichppsires g dasirsiabarmagalogicel  Syjtabl e

prot ect i Ngerivigy. WHES salt© incNYCHRXMITB Rité REmddEIhUElRBR AN suagh Hylkechiddée and
both the unprotected and ]grotected derivatives fall within the scope of

the i nifentsithydrosomic a¢idskiirsaeid quirr o phespharis acid agd the fiks; g ViFEOTEH ai ni ng

t he noi et YcidsGhdNRk acetivhad, Prdpiokc atis, Hambiagea, meptardofelachd) @u@ydnsanep&ﬁnolm& SEP
2003. WD 00/ 55144 PCT/ US00/ 06885 "I so mean .conpounds CEF@E ul a |

havi ng i d&fd Elapicaeiiaymvisaciddasiyege “"“Oﬁcfdf fpeini aci¢, malic, agi “i8equence
of bondi ngmafic Ldi& itdrtafid KRB cifc abif, Behdicdcidan getivarvkytefizoy ihfoicdc@NEindamic Space.
'I'somers that differ in the arran ntEnt ?ff _th' I ath%m; in space are terned
st er eoi sBfidmadelicapid, aghaneiyiionic Elcgija? APRAYE %4 LSt P‘?%?ﬁ@%‘" 9pne anot her
are t efsred-hidrodedsleQRAIIRES, beBfkstitaRlcaoid Ok ShehRAdsulfdni: RRINSUpeEr i nposabl e
mrror i ng%ap th%lrcgesal?on?eeagzid, p-toluenesulfonic acid, camphorsulfonic acid,
4-methylbicyclo[2.2.2]oct-2-ene-1-carboxylic acid, glucoheptonic acid,
4,4’ -methylenebis(3-hydroxy-2-ene- 1-carboxylic acid), 3-phenylpropionic acid, trimethylacetic
acid, tertiary butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic
20 acid, salicylic acid, stearic acid, muconic acid and the like.
Pharmaceutically acceptable salts also include base addition salts which may be formed
when acidic protons present are capable of reacting with inorganic or organic bases.
Acceptable inorganic bases include sodium hydroxide, sodium carbonate, potassium hydroxide,
ammonium hydroxide, aluminum hydroxide and calcium hydroxide, Acceptable organic bases
25 inciude ethanolamine, diethanolamine, triethanolamine, tromethamine, N-methylglucamine and
the like.
“Phenylene-1,2-dimethylene” means the divalent radical -CH,C;H,CH,-, wherein the
methylene moieties are attached at the 1- and 2-positions of the phenylene moiety. For
example, a group of Formula (a) in which R!? together with R? forms optionally substituted
30 phenylene-1,2-dimethylene is illustrated by the following formula:
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"enantioners" or sonetines "optical isoners". A carbon atom bonded to four
noni dentical substituents is terned a "chiral center”. A conpound with one
chiral center has two enantioneric fornms of opposite g 5 @iléﬁ&is termed a
"racem ¢ mxture". A conpound that has nore than one ¥h o has
2'"" enantioneric palrs where n is the nunber of chiral 10
Conpounds ‘?ﬂmﬁﬁye than one chiral center nay exist as e?ﬁ%bﬁgﬁm?nd|V|dual
di ast er eoner as a nmixture of diastereoners, termed a "diastereoneric

m xture". V%en one chiral center is present a stereoisoner nmay be
characterized by the absolute configuration of-that chiral center.

Absol ute configuration refers to the arrangenent in space of the
substituents attached to the chj center. Enantioners are characterized
by the absol ute configuration | t hellr chiral 15 centers and described by
the R- and S sequencing rul es off Ca I ngol d and Prel og. Conventions for
st ereochem cal nonencl ature, mnethogs f the determ nation of

stereochem stry and the separatio tereoi soners are well known in the
art (e.g. see "Advanced Organic Ch ¥%37¢ 3rd edition, March, Jerry,
John Wley & Sons, New York, 1985). It is understood that the nanes and
illustration used in this Appllcatloﬁ.to descri be conpounds of Fornula |
are 20 nmeant to be enconpassed all possible stereoi sonmers and any m xture,
raceni c om vhidhd¥ inian eptional hedrexyferoup Ked Xrad 8ok eadeiiives'in the Snmmarydéthe vat i ve

cont ai ni ng L e, FPE&hMIae EgnQ)H "Nitro" neans the radical -NO2. "Optional"

or "optionally" neans at the subsequently described event or circunstance
25 may or may ﬁgb/cmkpelul” meaprck titygkic wigassembly (dipsethoinkedied arifade ionderances wher e
the event a odilfThé RS &%gmm@marb&ﬁa&mq% o), Whlladidase @ BuNOL - FOT
exanpl e, the phrase "(C, _6)a optionall %stltute w th cyano, hal o,
nitro," niAAd omatfusw}@gamwm@g mpﬂdrfeheﬁrpéau% aﬁdrmyca;lpocmry ketpmst  be

substi tut ﬁgkec&e% ﬂﬁiﬁol&:%né @é)nlvat}%, {HRieBY '\{Ez Be&«cs 98B9@cﬁfoa1§'hﬁclh&¥%adyp fhden gwal 0"

means the radical - derivatives" means a derivatives

of corrpouh%ﬁ&ﬁeqﬂbﬂﬁwﬂﬁlma anpl, W&lhdfﬁliaphtb@wb cycighexyinhenyh phsaylydegxdt at e

(i.e., Oi\h-dﬁwl%!&@uﬁg&%gﬁhﬂ&?l deshd ). phar macol ogi cal activity. " Oxo"
neans the radi cal = 2003 WD 00/ 55144 PCTI USOQ 06885

" Pat holbogy" of"Peodeiigs ezeses mmw@umm‘ehlelw@nnwaﬁblmmtwoeby oetalndic meank (devel oprent

?fesfjlh'? f (rjlgy ?ﬁiy bs?g %%Oé'npé)}l%%&? o rllé?lt)u or examp efa}ljgsﬁégo?g%gmggu%g%?s t hat

formula (I) containing a hydroxy group may be convertible by hydrolysis in vivo to the parent

molecule. Alternatively an ester of a compound of Formula (f) containing a carboxy group
may be convertible by

15  hydrolysis in vivo to the parent molecule. Suitable esters of compounds of Formula (I)
containing a hydroxy group, are for example acetates, citrates, lactates, tartrates, malonates,
oxalates, salicylates, propionates, succinates, fumarates, maleates,
methylene-bis-b-hydroxynaphthoates, gentisates, isethionates, di-p-toluoyltartrates,
methanesulphonates, ethanesulphonates, benzenesulphonates, p-toluenesulphonates,

20 cyclohexylsulphamates and quinates. Suitable esters of compounds of Formula (I) containing
a carboxy group, are for example those described by F.J Leinweber, Drug Metab. Res.,
1987, 18, page 379. An especially useful class of esters of compounds of Formula (T)
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

25 (aminomethyl)-benzoates, for example, dialkylamino-methylbenzoates in which the two alkyl

-28-



"Pharmaceutical |l y acceptabl e” nmeans that which is useful in preparing a
phar maceuti cal conposition that is generally safe, non-toxic and neither

bi ol ogically nor 5 otherw se undesirable and incl udes thﬁ%;g@Fcﬂgfs
acceptabl e for veterinary use as well as human pharnac$ é
"Pharnaceutlcal acceptabl e salts" neans salts of conpo rmul a |
whi ch are %ﬁg eutically accept abl e, as defined abovegcﬂﬁﬂﬁ&ﬂrgh possess
t he desired pharnacological activity. Such salts include acid addition
salts formed with inorganic acids such as hydrochloric 10 acid, hydrobromc
acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or with
organic acids such as acetic acid, propionic acid, Hhexanoic acid,

hept anoi cgragisthaybegbiaabdEanean@pl aritpte@by th o@ngh er Wdrﬁbph@ﬂdllyw c acid,

| actic acid, nmalonic acid, succinic acid, malic acid, maleic acid, fumaric
aci d, tarASItCABit@EeTAteIR; G2 48 Alylalsd mitpizen aemdnorsﬂmmnl,hdr oxybenzoy! ) benzoi ¢
acid, ci n&?cﬁ;lho]mg?ﬂe y)ggxqglltés cgcé %43%%1;? nsolrjrllei lb%nza%{‘eo,m gt hanesul foni c

acid, 1,2 anedi's onlc acl roxye nesu C acid,

benzenes UMfdMEyllﬁipﬁﬁmﬁil-y@b@dlbﬁéQb@n&&jﬂﬁs{maﬁ@m;@ra@ﬁ#ﬁynbeﬁzd&%@ hixhadsnesul f oni c
acid, p- toluenesulfonlc acid, canphorsuyl fonic ac

4- et hy| b<EYRNG P22 comppidf Eor@ﬁléhwh@a&n%mwoga@wre Fodcdsaisist Brihe aci d,

4, 4' - met WPHHBHIEREe Ny dr oxy- 2- ene- | - carboxyl i ¢ acid), 3- phenylproplonlc
aci d, trlnethylacetlc aci d, tertlary butylacetlc acid, lauryl sulfuric
acid, gluconic acid, glutanlc acyd, roxynaphth0|c 20 acid, salicylic
acid, stearic acid, nuconic aC| d tbp | i ke. Pharmaceutically acceptable
salts al so include base ﬁltl whi ch y be formed when acidic
protons present are capable i Mg Wi organlc or organi c bases.
Accept abl e i norgani c bases |ncI dlunAh droxi de, sodi um carbonate,

pot assi um hydr oxi de, anmmoni um. dROX|d un1hydroxide and cal ci um

hydr oxi de, Acceptable organic bases 25 |nclud ?hanolanine,_
0 oL RS, SR R P AN YRR 20,
wher ei n t1h®pemiemﬂyyakehydmgm MIm a9 Cajakyhort taeh egetadr fdrhancthyledtld 2- posi tions of
e PGS0 RSk bRl AP e iR P b, 0 ch 12
i s il usteatiedsibyr ¢itaeart bllod:kBﬂMlltg pfogrtingl seoups. Pfotdctdd dSfiFAHAQ0BcomMl06655144
PCT/ USOO/I%?I%{%?I are useful in the preparation of compounds of Formula I or in themselves may be
active cysteine protease inhibitors. For example, the compound of Formula I \#hich is 25-
amino-N-(2-benzooxazol-2-yl-2-hydroxy-15-phenethylethyl)-3-cyclohexylpropionamide (i.e.,
15 Compound 55, described in Example 6, infra} may be protected with a suitable amino protecting
group, e.g. 9H-fluoren-9-ylmethoxycarbonyl, or a suitable hydroxy protecting group, e.g. tert-
butyldimethylsilanyl, to provide, respectively, 9H-fluoren-9-ylmethyl 15-(2-benzooxazol-2-yl-
2-hydroxy-1S-phenethylethylcarbamoy!)-2-cyclohexylethylcarbamate (i.e., Compound 51,
described in Example 4, infra) and 25-amino-N-[2-benzooxazol-2-yl-
20  2-(terr-butyldimethylsilanyloxy)-15-phenethylethyl]-3-cyclohexylpropionamide (i.e., Compound
56, described in Example 7, infra). A cémprehensive list of suitable protecting groups can be
found in T.W. Greene, Protecting Groups in Organic Synthesis, John Wiley & Sons, Inc.
1981.
“Ring member”, as in fused heteropolycyclic ring system containing 8 to 14 ring
25 member atoms, means that the atoms referred to are ring members of the fused
heteropolycyclic radical, but not taking into account ring members of any substituents present.

Thus, for example, a heteropolycyclic radical containing 8 ring member atoms includes
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in which Ris an optional hydroxy group and X3 and R are as defined in the
Summary of the Invention for Formulae | and I1. "Polycycloaryl nmeans a
bicyclic ring assenbly (directly linked by a single bo used)

contai ning the nunber of ring menber carbon atons indic ted’ Takelei n at

| east one, but not all, of the fused rings conprising the radical is
aromatic, AWA%UINAdcarbocyclic ketone, thioketone or i mi AOKEPYNESderi vat i ve
t hereof (e-g. (C9-12)polycycloaryl includes indanyl, indenyl,

1, 2, 3, 4-t et rahydr onapht hal enyl , 1,2-dihydronaphtha|eny|, cyclohexylphenyl,
phenyl cycl ohexyl, 2, 4-di oxo-1, 2, 3, 4-tetrahydronapht hal enyl, and the |ike).
10 "Prodrug" neans a conpound which is convertible in vivo by netabolic
means (e. @:nzodayxohy-glr bény@“hxsgnylt U{«mdomﬁolnmr:btlﬁézol:l)ylnanld&me(!ik& For exarrpl e an

ester of a co |n|n I 0X rou
convertible bggﬁ ?5?031) VSRS tf’enra‘\l/‘f:%}og(%)aiﬁ?l IB%?F Eﬁicgte%ﬁgeé‘ﬁﬁ F"é‘g%%tl vely an
ester of afthﬂnmﬂmd:omhmﬁg sutfain@y](riddicatsdmthale @rotbgteadmtitbfesxmergdsfoGﬂtablﬁay be

convertible i,h vivo.to the rent nol ecul bl e
coters o PESHRSERIE G phT e PR Rest S RS gty faustbote £ o
exanpl & aomsitisliks andChcth thd @protdced hiad @etectdédadetivagiva $all wieiothatoess of tm:xal at es,
sallcylate roplonates succi nates, fumarates, nal eates,

net hyl ene’ H?Q‘b hydr oxynapht hoat es, gentisates, i set hi onat es,

di - p-tol uoyI t aiTherageatcally esf&t:dnam&sunt’pinaamatm&,moeﬁthmmswcptadmatsaﬁa;i to an
benzenesul q?atesti dtolue &ulgﬁpn Egs h ?é R xlsulphanates and

qui nat es. PALTrE 88 L BrE> S+ C SR 001 ornu F? @Ht ai ning a carboxy
group, are for“mbohatqﬁieelerﬁdaﬁ@éntéascardehedvdoqonﬁmxhgﬂemmwbﬂs) Drug Metab. Res.,
1987, 18, page. ecLaII fu as s, of c npounds of
For rrulﬂi0 (1) cc')[ﬁa%l‘eﬁ?ng a %“fdmea ang"ragi ﬂ)rflswﬁléonogac?m 7 ﬁ?e@rﬁsﬁ%l d noieties
sel ect ed forowvd indseldescr i bed by Bundgaard et. at., J. Med. Chem, 1989,

32, page t. . anlnone nzoates, for
xanpl o (7 al IR SRrRGS RS B Rs SR bRy el D RS B L s
SEP UGB P@H’%@S@@dﬁﬁ&&ﬁetgxp@ume ma:ysle tl}emawhe}dg)tmgmm@natdogj/oﬁmeldmew¢,r upt ed by
Z{‘kgf‘g?gg( 2fffléﬁélnn%P9&1segs% i Qna% u}{ tha?f#?%teh%ngmgg% fi) aﬁmgﬁ{‘ {ﬂ% oﬁzgat 22
e.g. 35 osymptoqnmﬂqghgf thﬂ(ljsrgtekiy;le) -abng){mtteq deglpgment of the pathology andfor
(4 aIkyIp | )benzoates, e.g. 3- or

4- (4-al ky pﬁégéggﬁi)§ yl ) benzoates. A prodrug

3 ameliorating the disease in an animal that is experiencing or displaying the pathology or

symptomatology of the diseased (i.e., reversing the pathology and/or symptomatology).

Specific Embodiments or the Invention:

20 While the broadest definition of the invention is set forth in the Summary of the
Invention, certain aspects of the invention are preferred. A preferred aspect of the invention
are compounds of Formula I in which X' is =C-. In particular, the heteromonocyclic ring or
fused heteropolycyclic ring system A is selected from 4,5-dihydrooxazol-2-yl, benzooxazol-2-yl,
benzothiazol-2-yl and oxazol-2-yl, each substituted by a gronp R” and optionally substituted with

25 a group R®, particularly wherein R is hydrogen, halo, (C, ,alkoxy, (C, )alkoxycarbonyl, nitro or
phenyl and R® at each occurrence independently is halo, (C,_,)alkoxy, (C, ,)alkoxycarbonyl, nitro
or trifluoromethyl. The ring system A preferably is benzoxazol-2-yl substituted by & group R’
and optionally substituted with a group R, particularly wherein R’ is hydrogen, halo,
(C,2)alkoxy, (C, )alkoxycarbonyl or nitro and R? at each occurrence independently is halo,

30 (Ciualkoxy, (C, alkoxycarbonyl, nitro or trifluoromethyl.

X2 particularly represents a bond or a divalent group of Formula (a); particularly,
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5 derivative of a conpound of Fornmula | wherein R5 and R6 together are oxo
is depicted by the following formula: X13 2/ NO /OR X2~'in whi ch X13
is a bond, straight, saturated ethylene or (-CH2CR4' R42 wherein R4
and R42 independently are hydrogen, halo or (C,.3)alkyldl SERk@ﬂ%t oget her
form nmethyl ene. 10 "Protected derivatives" neans derivatjves g nmpounds
of Formul aWO 0@F5itki ch a reactive site or sites are bl oc%%ﬂ”%o@ﬁ %rot ecting
groups. Protected derivatives of conpounds of Forrmula | are useful in the
preparation of conpounds of Formula I or in thenselves may be active
cysteine protease inhibitors. For exanple, the corrpound of For mula | which
is 2S5 amno N

E 2-benz gg&@&&h thﬁC{i F%rgmﬁé(ﬁbf)gw Ej((g) phedfpeasayd t@%gén) Rsrdppe@dn&h@agysgdaroepl ) {la(rjn det )
i.e . oun escrlpe in €. . Pr 4EC ea W
a suitabl ’éetﬁlﬂl BiRjely Bydsesep. 794 Ry periplary f‘amgm ¢ (GGP"’QW?%“’W Wk §§f’fr bonyl , or

a sui Ej abl %(@R@FO?XS(G)JR@E ﬁsetrdlmg“w(qy,garyﬁcg)almyecsruactexlamsyzbadyl(UaL)ElldlT‘»f !2an|y| to
prOVI e, respective uar en nzoogxa Yy
SISO AR SR A TS Rt e B A e R L e o T

Conpound é&mancdﬂﬁ 6¥steRQflestr nﬁ%ﬁ B@Eﬂbﬁmﬁed fufillef By 1 RFCkadicals independently
2S-am no- N-[ 2- benzooxazol

.20 . .
2- (tert biﬂeﬁ?tFﬁlfrﬂ‘Eﬁq%v ally}, %@F%&W@lgﬂ"‘ﬂ?l@ﬂ@t‘]ﬁﬁ%?ﬁ?%f—@“@‘é’l’B‘r‘i@xyI pr opi onani d
e (i. SoRRERAAXNISIC(OEzeT, DURRHC0)RRARP) -ENR “G(NR MR “RA, COORMehensi ve | i st

of sui t abl rot in f [ | ne, Protectin

G oups in" Wﬁqggfgé&‘l ﬁlrji "%ng(gg}%ﬂééﬁ S,PIq)%}ég%) (?1. "Ri ng menbgr",
as in fusaﬂoh@@mlycxmnl‘tc:(a))fmfg-}Sg@t)wm-xm)gklmﬂagx&(om'ﬂ@héréiﬁgf 25dmanber
at ons, t tons_referred to are ring r ers t use

et or o0l 5 EPTE U PREVRRE 5115 CaRiens TP U BT RGP AERISE S of any
substi tyemﬂ@s@gtm&arml_a)alﬂ'}mmll'fﬁr((:g)ﬁﬂdgmrealoauﬂaﬂheai c[pg)larjcglycl i c radical
containing 8 r ng megber 51 ne Lﬁ:ﬁ% n% - Uuo VV\iDﬂnOEO/ 55144
PCT/ USOQ' 06885 "B&A PBERE% E‘r%rm" b @ dady “”P“iﬁi’tf ﬂé‘é’FP g

benzot hi aphbwidg frmuland the | i ke.

« L ®%),

rS(O)z

Ao

15 in which qis 0, 1, 2, 4 or 5 and R*'at each occurrence independently is éelected from a group
consisting of (C, alkyl, cyano, halo, halo-substituted (C,_)alkyl, nitro, -X’NR“R, -X’0R",
-X°SRY, -X*C(O)NRMRY, -3°C(O)ORM, -X3S(O)RY, -X35(0),R? and -X3C(O)RY, wherein
X5 is a bond or (C, alkylene, R" at each occurrence independently is hydrogen, (C, j)alkyl or
halo-substituted (C, ,)alkyl and R is (C,;)alkyl or halo-substituted (C, j)alkyl; more particularly

20 in which qis 0, 1 or 2 and R* at each occurrence independently is selected from a group
consisting of (C,_,)alkyl, cyano, halo, halo-substituted (C,_jJalkyl, nitro, -OR', -SR" and
-C{O)OR", wherein R independently is hydrogen, (C, y)alkyl or halo-substituted (C,j)alkyl;
more particularly in which R* at each occurrence independently is selected from a group
consisting of (C,_,)alkyl, bromo, carboxy, chloro, cyano, diflnoromethoxy, fluoro, icdo, methoxy,

25 nitro, triflnoromethoxy, triflucromethyl and trifluorosulfanyl.

Further preferred, within Formula (a), R' particularly represents benzylsulfonylmethyl,

2-chlorobenzylsulfonylmethyl, 2-cyanobenzylisulfonylmethyl,
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"Sul famoyl " neans the radical -S(O 2NH2. Unl ess indicated otherw se, the
conpounds of the invention containing sulfanoyl radicals include protected
derivatives thereof. Suitable protecting groups for sulfanoyl radicals

i ncl ude acetyl, tert-butoxycarbonyl, benzyloxycarbonyl, & 8n8EPh#0Bi ke and
both the unprotected and protected derlvatlves fall W|th| n the scope of the
i nvent i on. WOréMpeut i cal |y effective anmount” neans that PaRBMRO68Ai ch, when
adm nistered to an aninmal for treating a disease, is sufficient to eff ect
such treatnment for the disease. "Thi oketone derivative" nmeans a derivative
containing the nmoiety -C(S)-. 10 "Treatnent” or "treating" nmeans any

adm ni stration of a conpound of the present ‘invention and includes: (1)

pr event i NBdfhGodiBeaRzyIuBERyREQIYLT 3, AGiniethyBsoRRbInB)imbhi1aioiPyed@, pr edi sposed
to the disease but does not Eg/et experience or_displ ay the pathol ogy or

synpt onat oMeYsxy8szypdfopylwethy met{‘ﬁ?mdfﬂﬂ’]ﬁ‘P'Pl’lﬁﬁfof‘lﬂ’é‘e‘HY sease in an ani nal

that is e%ﬂ%lbeﬁiﬂduﬂ&lyﬁﬁeﬂ@n @Yy Rty REfRIRAYD BYolRhethAsEiiPherRLol ogy of
t he di seased (i. esting further devel opment of the pathol ogy and/or

syrrptonat%F’&'@?‘Pmewlbﬁ(“@h“éfﬁﬂhPﬁPyét| ng the disease in an aninal that is

experi enci ng I pelisikdr B RGelt X RARLNAhOEY XOfs c@wmtstmt of’ @gybotd, -0-he di seased
(i.e., reversjng the 8 at hol ogy and/ qr sydg2 Speci fi ¢ Enbodi nents

o She | e Mherets RER aroBror ettt ST o (oo toTay O s oot

forth in theomms ki ef, ut)dg/ﬂoalkﬁ@mlkﬂrhete?&@;é)bﬁloaﬁﬂ@%)ﬁlkﬁf the invention
are preferre aspect of on are conpounds of

Fornul a 1€ Cpn)ampcﬂlg)ﬁuﬁ?(‘l o5 heterafCs. tz)W(Cﬁﬁa}a’c“P’]c‘iﬁl(‘a}(Q YHEAEY I nebHocyclic ring or

fused hetm&ﬂgjwmsdlkﬁcggbﬂgﬂ %%&Iyﬁ@l&lﬂyﬂioﬁﬁ{eﬁﬁ@&ﬁryﬁ(@mlky] wherein said
4, 5- dlhydrooxazol enzooxazol - 2- benzot hi azo

oxazol192- G}Floaléﬂdﬁ*egqﬁb%?#%ﬂwyw h%fﬁf@%‘dwgﬁwawa“‘f&&? % r%‘y‘%@ﬁg’g. tuted with
25 a gr oup(s@&)omr.xrcg(gjmﬁws WHENFSRY, RINRECyRY YR “d1alERr>, ( C, , 4) al koxy,

| ndependeils COSTR o ER bRk PR e pemr B Sy VT R or
trifl uor ogwet,RilcloakRRCL JaNg], Steo@N)éycRERIIET, JRIKYI, pienyIen a@lkﬁwl - 2 yl
substi el B, B BT 0SB RUPRIL LALLM LD B louP 7
(C - 4)1al k@dryatiahbg)miemq:&esém tlap b@ﬁdstmecmrﬂ&asﬁl mwmamemuepaﬁpmde nt | y i's
nal 0 0 e Bt b SRS i T b WiRRERE 1 2
parti cul a hﬁpﬂrogeﬁ@r (K\,ﬁ)ﬂkﬁ@wﬂm is a divalent group of formula (a) then R! may be, but i zs

not limited to, hydrogen or oxalo.

R! preferably is a group selected from acetyl, azetidin-3-ylcarbonyl, benzyloxycarbonyl,

20 I-benzyloxycarbonylpiperidin-4-ylcarbonyl, benzylsulfonyl, bicyclo[2.2.2]hept-2-yicarbonyl,
bicyclo[2.2.1]hept-2-ylcarbonyl, ter-butoxycarbonyl, carboxyacetyl, 2-carboxypropionyl,
3-carboxypropionyl, 2-cyclohexylacetyl, 4-cyclohexylbutyryl, 2-cyclohexylethylsulfonyl,
cyclohexylmethoxycarbonyl, 3-cyclohexylpropionyl, 2-cyclopentylethylsulfonyl,
3-cyclopentylpropionyl, di(2-methoxyethyl)carbamoyl, dimethylcarbamoyl,

25 G-hydroxypyrid-3-ylcarbonyl, 1H-imidazol-4-ylcarbonyl, methoxycarbonyl, methylsuifonyl,
4-methylvaleryl, morpholin-4-ylcarbonyl, 2-morpholin-4-ylethylcarbonyl, naphth-1-ylacetyl,
naphth-1-ylmethylcarbonyl, oxalo, 3-phenylpropionyl, piperazin-1-ylcarbonyl,
piperidin-4-ylcarbonyl, pyrazin-2-ylcarbonyl, pyrid-3-ylcarbonyl, pyrid-4-ylcarbonyl,
pyrid-3-ylaminocarbonyl, tetrahydropyran-4-ylcarbonyl and tetrahydropyran-4-yloxycarbonyl.

30 R! especially represents morpholin-4-ylcarbonyl, methoxycarbonyl, methylsulfonyl,
piperidin-4-ylcarbonyl, pyrazin-2-ylcarbonyl pyrid-3-ylcarbonyl, pyrid-4-ylcarbonyl,
tetrahydropyran-4-ylcarbony! or tetrahydropyran-4-yloxycarbonyl.
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WO 00/ 55144 PCTf USOQO 06885 wherein within Formula (a) X3 is -C(O-, RO .
represents hydrogen, R' represents hydrogen or nethyl, typically hydrogen,
and R 2 particularly represents (i) (C3_6)al kyl substi tuted with -SR"

-S(O R14 or -S(O 2R14, wherein R14 is (C6.12)aryl (C0_6) ﬁ@ 2003
hetero(C5_12)aryl (C0_6)al kyl or (ii) (C3-,2)cycloal kyl (: %1%/“ /\6| or
(C6_12) ar yWadw/s6i44l kyl : wherein within R12 any alicyclicP matl c
ring system present nay be substituted further by 1 to 5 radi cals

i ndependently selected from(C,.6)alkyl, (C, .6)alkylidene, cyano, halo,
hal o-substituted (C,,)alkyl, nitro, -X5NR 4R14, -X5NR14C(O) OR 4,

- X5NR 4C( O NR14R14, - X5NR14C( NR14) NR 4R14, -X50R 4, --XSSR14, - X5C(0O) OR14,
- X5C( O) NR14R14g: typ}@g; h %Nggef} - X5P( O (OR14) CR14 - XSCP( O (OR14) CR14,
-X5NR14C(O R 5, -X5 XSS O2R S and -X5C(OR' S, wherein 10 X5 is a
bond or (Cl_ 6)Pa3IPR?lF'é?¥§’ femsﬂ“tﬁbydé%é% (%@BM(@W@@&HWH i atip cyaep-daRy dr ogen,

(C, . 6)al ko, QSR26 héddaoﬁMbétcb)Nutﬁﬁd @@tciﬁ%}bwlno@nﬁ(dﬁl@ok& -6@4rB) al kyl or
hal o- substi tute Furt her preferred, thin Formula (a), Rl12

parti cul ar(§.R? eﬁr-é@ﬁf st&feg‘r%ubt qﬂ‘é\ﬁcﬁﬁmﬂ‘??é“de?%‘ﬁ?r@\)\n“ﬂ‘@ld@%ﬁnnﬁﬂl dalkyll (R33)a 15

in whi Gh g HaR Bostithted4e, I and Ran@l( Sikﬁtorﬁﬁ&&hbgﬁﬁw@nmlmdependent ly is
roup consisting C 4)al k cyano, hal g,

selected froma
ol o S b ona Rkl ey S50 PefonaIi GRS FrtheoR o ARERR1 4
-X5C( O N%égeﬁ]dent‘[?@gtg %fbl ﬁ)aﬁ@lsﬁdp )Bkﬁ:deﬁ&@rgﬁ@]ﬂg heloaMsktmeda C( O R15,

wherein X5'is a bond r4€ 5 BElﬁ gch Qccyrrence

i ndependefftpgikylsnitg, d¥ et OB ?55%1(9 OJR"“R a?(dq%w &d" (C, -3)al kyl and
R15 is (C,xékal chéRlorxsa@i)@RSUb@@qd)NReﬂM(%@)lmlm rXﬂFEU)QDWQORI‘CUl arly 20 in
whi ch % Mé 5 ]4 c rence, i nde en qptl is selected
from a graﬁeﬁ@m DQRYT.ENR C{(@BA}&FQW &a%a)RﬁarrdoX B> SUHERI t ut ed

(C h421a| kyth i aIBbﬂdrd?(cllﬁk Kre, RSBf cadh @dﬂd‘ren;:&gl@g@a&ﬁ%c ly wmiefog?m(dﬂ)ﬂkymdependent ly
is rogen, a or 0-Su ituted (C,. ;oD €,

part?/cul gﬁlcysqg %ﬁﬁggath ﬁéﬁ! G%L?rﬁélﬁé%bsg?fﬁgg%e‘;dg]t ?Sﬁg'agi}gel ected from
a group gRAShgineNgittdhe 4bon4loal thhlchbﬁmmanMrMmemmmro cyano,

di f| uor onet hox fl uoro i odo,_.neth ox %%Pnl t

trifl uor offetfi¥ oalkylana. In partigyiap R I“Taéh?fe ecte ’Hé‘?érﬁﬁﬂ@;@r aélﬁ’ re\(/)ﬁrrglt ‘Fﬁx For mul a
(a), RE2 asyli- ﬁﬂ#ﬁrri-aﬁqn)?ﬂ{eegm;g)mkma . \phéidn o B:Y(bm)ztlhydulfonyl(cm)a]kyl le.g.
2- chl or obenz Isu f onyl met hyl anobenzyl sul fonyl met h 31 3.5 SEP 2003
WO 00/ 551Ze % R¥and R take together With the carbon Stom o %ch both R and
R# are attached form (C, é)cycloalkylene (e.g. cyclobutylene or cyclohexylene). R® preferably
18 (C, alkyl.
R* particularly represents hydrogen or R? and R* taken together with the carbon atom
20 to which both R? and R* are attached form (C, ¢)cycloalkylene (e.g. cyclobutylene or
cyclohexylene).
R® and RS preferably together form oxo.
Compounds of Formula Il are preferred in which:
nis 0;
25 X! is =C- and the ring system A is selected from 4,5-dihydrooxazol-2-yl,
benzooxazol-2-yl, benzothiazol-2-yl and oxazol-2-yl, each substituted by a group R” and
optionally substituted with a group R, particularly wherein R is hydrogen, halo, (C, alkoxy,
(C,..)alkoxycarbonyl, nitro or phenyl and R® at each occumrence independently is (C, ,)alkoxy,
{C,.)alkoxycarbonyl, nitro or trifluoromethyl.
30 X8 methylene or ethylene;

R, R? and R* are as defined above;

R’ and R together form oxo;
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2-di fl uor omet boxybenzyl sul f onyl net hyl ,

3, 5-di net hyl i sooxazol - 4-yl net hyl sul f onyl net hyl ,

2- met hoxybenzyl sul f onyl net hyl , 6- et hyl pyri d- 2-yl net hyl f i hyl ,
2-ni trobenzyl sul fonyl met hyl , pyrid-2-yl net hyl sul f onyl rre@hb oY ‘%‘i
o-tol yl met hyl sul fonyl net hyl or 2-trifluoronethyl benzyl suI fon mgt hyI 5 R
parti cul ar WO #88Hasent s - X6X' R20, wherein X6 is -C(O - of (éf 3 X7 is a
bond, -0- or -NR'-, wherein R21 is hydrogen or (Cl.6)alkyl, and R20 Ts (i)
(C 4)al kyl optionally substituted by -C(OOR' or (ii)

(C3.12)cycl oal kyl (C0. 6) al kyl, hetero(C3_12)cycl oal kyl (CQ. 6) al kyl,
(C6_,2)aryl (CO_6)al kyl or hetero(C5.12)aryl (0. 6)al kyl- or (iii)

(C3.6)cycl oal Iq;vlm(t@aﬁ)gall kaal ., het ero(CS 6) cycl oaI kyl (C0_6) al ky1,

phenyl (CO. 6) al ky! Jetero( C5. 6@ wherein said 10

cycl oal kyl , e B oF {f W K 18 B ﬁ&?ve%‘F“ tSé?eHaP‘-i}ff i g 4 Rnd WAt ut ed by

- Xo0R24, 1&5@&1@)&14“ Ci@@({@) QRZ}RZ*’NRX’;B%@MR%H&@ topetNRZd B Qtoms to

- XSNR25C( O) R24,, - X 0).0R24 X5NR25C( O) NR24R25 or

- X5NR25C ‘} ea%‘@fié?rﬁl Qeoateny. Contyalke®l- ) al kyl ene, R24 s

(C34) cyel %mh@%ﬁmbﬂwI(c&lhﬂ&@n@ér@%ﬂ@))aﬁu @ctg%ldwlbéx%&) al kyl -
phenyl ( CQ. 6) al )al kyl and, R25 js hydrogen or

(e \
(C, -6)al kﬁﬂm"(%le)P’éY‘ilPan i &y @f Rarf?geéhe’i E%‘P‘? flf‘”Bsr & I‘@lcﬁlRo B¢ Rc 38 ng system
present namcHee f&mt».@zﬁotcgtmﬁfy’c1f>metnkmenetéw(c;,2)ta@x & hSwiREd, | b BIbayl Wekeaendent | y

selected from(Cl-6)al kyl . hal o, | o-substituted (Cl

-0 O?l4“”6&ﬁ’é’r‘gé‘r*ﬂd clgalkpny, ﬁvarp‘avg@ﬁﬁa‘ryf &*s%«;ra%wey‘rmyc@?w}méﬂﬁly &waf%l di vaI ent
gr 0|Up of ﬁ@ﬁ&:}h@mﬁ&h filrth@nby to Hvaalda@ andbpbgde.:cnﬁy see@fed frle(ct:,_egmkyp, hydrogen or
oxal o. refera e roma .

azet | P -6 wsawswgmo Bﬁ;%%m reﬁéﬁ%y st 565 ﬁii wommooo

- benzyl oxyRRIFO@MYRR'AEKINK! MINRAR] p-rxyd)R“, R doom¥,, bicycl o] 2. 2.
hept - 2-yl &?ﬁéh ” gj | ol 2, ﬂ&?@ilzé-}gl ?SBM tert-butoxycarbonyl,
car boxyac‘é‘?{; s -%ar‘ &f@g%d%o%l ; Y0 be‘%%&@ﬁ n&RR, *2-cycl ohexyl acet yl
4-cycl ohexgmam:wmlr,,nx%«om@l otigyREtahy IS 0{C RN YWhereinc¥Fad Disdd pt met hoxycar bonyl ,
it (s ot e BliBiey s toretiR g caty b g it SRl eP" OP! oY
6- hydr1exymzy;‘)a1dy13nq/kléar(0mh}ﬂyl or]ah}oisuﬁsdaml(c,é})awlcar bonyl met hoxycar bonyl ,

met hyl sul f onyl | va erégl hoI

2- mor phol i n- 4- ]%” @FW%%&BYSWS( aﬁﬁ‘t% fffcrg aé)@{ylj/leac optionglly substituted by

napht h- 1- ylorsahdisliscalehentydm a gesay @nsiding bBICY.|)iiky0RlmoyHajo, halo-substituted
pi perazin ar.bo di yl (3 v, Y} 2-yl car bonyl
pyri d- 3-f Céﬁ%/lkﬁﬁwo r%)l\[)]ﬁ”& 9‘5(151%:’ 'E%ﬁ%l )%%E) %ﬁid‘th %é@é@c‘ar bonyl ,
t et rahydro@s{mmﬁ 4X§St@)§tlb@ﬂyx5caomlt @hasrahxdrsarhyﬁcam{@, Z)alkgbeya;ar‘lamyﬂ . 30 R
especi resent I|n Y.
ot 1200l Fes PR Daar, & wafior P s R S SR AR
pyri d- 3- ydcx; gl pyhalo-gistitde A Cyyadla bh-’ﬁ;nlo;e praf@iblyieyresenrs piphemyY ispdazolydony| or
tetrahydr Oa%MtB)?I h%n)X p?%gy? tgmn)x each optionally substituted by 1 to 5 radicals selected from a

group consisting of (C,,)alkyl, cyano, halo, halo-substituted (C,_,)atkyl, nitro, -X’NR"R™,

-XPORM, -X5SRM, -X3C(O)NRMRM, -X5C(OYORY, -XPS(O)R", -X*S(0),R" and

25 -X°C(O)RY, wherein X*is a bond or (C, ;)alkylene, R at each occurrence independently is

hydrogen, (C, ;)alkyl or hato-substituted (C,;)alkyl and R" is (C, ;)alkyl or halo-substituted
(C,5)alkyl. R* more preferably represents biphenyl-2-yl, 2,4-bistrifluoromethylphenyl,
2,3-bistrifluoromethylphenyl, 4-tert-butylphenyl, 2-bromophenyl, 3-bromophenyl, 4-bromophenyl,
2-bromo-5-fluorophenyl, 3-chioro-2-flnorophenyl, 2-chlorophenyl, 3-chlorophenyl,

30 4-chloropheny!, 5-chlorothien-2-yl, 2-chioro-5-trifluoromethyl, 2-cyanophenyl, 3-cyanophenyl,
4-cyanophenyl, 1,5-dichlorophenyl, 2,6-dichlorophenyl, 3,4-dichlorophenyl, 2,3-difluorcphenyl,
2,4-difluorophenyl, 3,4-difluorophenyl, 2-difluoromethoxyphenyl, 3-difluoromethoxyphenyl,
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-32 WD 00/55144 5 SEP 2003, PCT/US00/06885 R2 typically is hydrogen. R3
particularly represents hydrogen, (Cl.6)alkyl (optionally substituted with
cyano, halo, nitro, -SRI, -C(OOR26, -C(O NR26R26, -P(@ ) 1833

-OP(O) (OR26) OR26, -S(O R27, -S(O2R27 or -C(O R27, wherein 6 at each
occurrence i ndependently is hydrogen, (C, .6)alkyl, 5 or - ituted
(C,_3)al ky|W°d‘??£f?ﬁ27 is (C, _6)al kyl or hal o-substituted (Eﬁ‘i’ﬁ?"g’:‘l@%) or
(C6.,2)aryl (C2.3)al kyl, wherein said aryl optionally is substituted further
with 1 to 5 radicals independently selected from (CL. 6)al kyl,

(CL1.6)al kyli dene, cyano, halo, halo-substituted (C,,)alkyl, nitro,

- X5NR14C( O) OR10., -X5NR14C(O NR 4R14, -X5NR14C(NR14) NR14R 4, - X50R14,

- XSSR14, 4-X%Be4roh&Ri4phenylSCY- G INRbpHRN Y, 2,6-KB&rDh2MVR BARlivke thyXERAOO--GR 4) OR 4,
10 - X50°( 4 14, - X5NR14C(.0O - Xl S(O) R15, .- X §(,0) 2R15 and

-X5C(O) Rl%'%lv'\ﬁe v ?é’gﬁ’y]’ XEHupig Mém%%%&\lea’}yg % 5{“&{"?&“& ‘%{5\1%?{?3 ?“y@ﬁg{o" each occurrence
i ndependerifyoiomethyiphieog ehfludr&4-tif) @b dmethyphenyh aiflperstibs fludramsstdiphélyl, 3) al kyl and
R15 is ( 6) al or hal o-s itute Cl . | kyl,,.or R3 and R4 taken

t oget her szﬁﬂ’t'%{O'PI‘%Au@ﬁ’?ﬁg‘ﬁ}pg?nyr:?i%%oﬁh%%ﬂm%% A ’@’"&%é“ﬁﬂ“’ér e attached form

( C3. 6) &y c-otlubsphethgphehyl, padoghenyll, BripddfBenpiny-idieplsayl Semeboxiyplenglhy dr ogen,

(C -1)al kX

| (e, h 5 h - p -b I h (C2_3) al kyl

(e g phekehbiresth teebypisylpRryaiabt E3eayufayl shysfaeEy.
3\’{-1 _msth h)t/)l sﬂhﬁﬁﬂﬂ-ﬁt&qgﬂe}nybnapIRBa-hyng—gi&?mlmme,rB—nimgﬂabﬁyejm—mirdﬁknelnyhe carbon atomto

ich bot an re attac r Cy.C .ene (e. g, .’
oyc obut yrie Patpfd, M BSEa 3 B Y MR S B ERy ifein.
parti cul as-tojyl,Repflasemntt®xiphdnyddemilomrorR3happheidd, 4-@kemorhaiysyiberylwi t h t he
car bon, .at 20 t ich h T hed. f or
(&5 )8y PR fubthsice BRbdolan ARitalfs BfoBbUARIAAIEED. s an o
pr ef er abl $+triiflogrembibyisulfanyiphexyd,. 4-triospocimdmifafylphenyhd | 3a-tifluaepenpt.ef erred i n
which: njs0;. [1Sn TE i . i rom
4,5 di hydrSORES el ?’fr’&t%fﬂ%&}&% PR g’%‘ﬁ%&g%b?‘%@% and
oxazol - 2-yl, eaphfesedetuptofitepopydsaf Germule IR7e ow in whith GIHOLR* subst i t ut ed
wth a gr i.cul.ar in R is hydrogen, halo, (C, 4)alkoxy,
(CL. 4)al k% y%??%gﬁﬁﬁévﬁgt&%gb%or%nyl ‘and R$ at each occurrence
i ndepepdently is (C1,4)al koxy,

L &%,
N

rS(O)z

AN

in which qis 0, 1, 2, 4 or 5 and R* at each occurrence independently is selected from a group
consisting of (C,_)alkyl, cyano, halo, halo-substituted (C, ,)alkyl, nitro, -X°’NR¥R'4, -X°0R™,
X3SRY, -XSC(OINRMR™, -X5C(O)YORY, -X5S(O)RY, -XS(0),R' and -X’C(O)RY, wherein
X% is a bond or (C, y)alkylene, R at each occurrence independently is hydrogen, (C, ;)alkyl or
20 halo-substituted (C,j)alkyl and R" is (C,s)atkyl or halo-substituted (C, ;)alkyl; more particularly
in which g is 0, 1 or 2 and R® at each occurrence independently is selected from a group
consisting of (C,)alkyl, cyano, halo, halo-substituted (C,_,)alkyl, nitro, -ORY, -SR* and
-C(O)OR™, wherein R at each occurrence independently is hydrogen, (C, j)alky! or
halo-substituted (C,_j)alkyl; more particularly in which R at each occurrence independently is
25 selected from a group consisting of (C,)alkyl, bromo, carboxy, chloro, cyano, diflucromethoxy,
fluoro, iodo, methoxy, nitro, triflnoromethoxy, trifluoromethyl and trifluorosulfanyl.

In particuiar, -X3S(0),R* represents benzylsulfonylmethyl, 2-chlorobenzylsulfonylmethyl,
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(Cl.4)al koxycarbonyl, nitro or trifluoronethyl. 30 X nethyl ene or
ethylene; RlL, R3 and R4 are as defined above; R5 and R6 together form oxo;
-331i ~qgtr'.. im. W 00/55144 PCF/ 1J500/06885 R9 is hydrogen; and R32 is
-X9R34, wherein X9 is nmethyl ene when Xs is nethyl ene ancﬁ%)ﬁ) SEP a003nd when
X, 1s ethylene, R34 is -CR35-CHR36 or -CR37NR38, wherein %g &Qd R36

t oget her WiYRO¥H¥4at ors to which R35 and R36 are att ach&GTPEI0Ees

(C2-6)al kenyl, (C5_'2)cycloal kenyl, 5 hetero(C5_12)cycl oal kenyl, o
(d.12)aryl, hetero(C(, 12)aryl, (C9.12)bicycloaryl or

hetero(C8_, x) bi cycloaryl and R37 and R38 together with the atons to which
R37 and R38 are attached form hetero(C5_12)cycl oal kenyl, hetero(C,, 2)aryl
or het er o¢Cnpihbilsnifalytadtiyl,, 2-ddiesranahoxybenhilsmifoylisatydl cycl oal kenyl ,

het er ocyc l kenyl , ar het eroaryl ., bicycl oaryl et erobi cycl oaryl nm
be. subeti PuRErrERER iSRS B P Bl oot od from
(C, _6) al kgimeth¥Dyfd2-¥in@B)hgisidftnyidethel, 2apeshenzyledfcayimedalio- substi t ut ed
C, -0)al kyl it - X5NR14AR14, - - X-NR 14C( O 14, - X5NR14C(O NR 4R14,

fx5 NR') 2(:( kg, ‘%I\‘ﬁg‘ﬁﬂs%‘?é“ﬂ%‘ "4‘5"”-"5‘83@%“ ?“%‘3@%?‘6) OR14, - X5C(C(O) ?\IR' 4R14,
- X55( O)52 NRtrifRorbmethydb &z (1 Oy 14 0R14, - XSOP(O) (OR14) OR 4, - X5NR14C( O) R15,
- X55( 0O R15, - 02 and - X5 R 5 rein, X5 is a ng or
(C1- ES) 331I kyl enéi,?e?’%ﬁ eg’tjléce%{ﬁfﬁjﬂ%c%ggﬁggé‘ﬁ]&éef %gﬁ%%gﬁ?ﬁav ' ?cﬁ%ﬂ?‘ogen,
(C, . 6) al kydmbinatibralobpstithit aridpkefetredigropfs. 3) al kyl and R 5 is (C,-,)al kyl or
hal o-substituted. (C _3)alkyl. R34 rticul arl epresents .(C6-12)aryl or
ot or o( 1 2) ar Tt giegited gt ommiing: Rl sRte o] S35 SRoEr o) 5 sul ect ed
froma group ciShsetghining-AoflSbEzd)xatd-glylcaby@ie-pHeaylpropsial o- subst it ut ed

Cl-4) gl kyl nitro, .- X6NR 4R 4, - XSOR 4, XSSR14, -XSC(O NR 4R 4,
| EX5C( )Cfod?iy['ﬁj,’dqh%@(ra’%fg%ﬁeiak‘iS( O 2R15 and - X5C( O) R15, C(\/\,h)er ein X5 is a bond
or (C, _2)al kyl #hs:(1RizhzaixameheglcaBtybs-pumylervpdcarad®pndent | y i s hydr ogen,

(C, _3)al kyl |,Q3.S tituted ' al kyl .and R15 s (Cl 3)al kyl or

hai o subs Lot R e AR P e el bRy

I sooxazol gdrivativeq pidivivphl isqoleesrepd mixyesiof ysbmers; ané ibe piydrmaceseallyoptdpabal | y

substit ut ?aﬂsBXre&f to 5 radicals selected froma group consisting of

(C,-4)al kyl', cyano, hal o, hal o-substituted (C, .,)alkyl, nitro, -X5NRLl4R 4,

- X5OR1%, - X5SHauther-pE@c Opieiibmpidds of Ko@) GReced frod Sér@pRiohsisting®fS( 0) 2R 15 and

(2)(5:(: [,1 ?(I’S gﬁ ?)e Rll ﬁ’ e{)%ﬁ{]i .S-IR nr1zc)))/(o%claisoi}%lch%Qrg(lb%[ylc(aI%amggl)a—&—E%lzﬁQu?fony%ﬁyl]%ltom%gl?ng-
4-carboxamide;
methyl
1R-(15-benzooxazol-2-ylcarbonylbutylcarbamoyl)-2-benzylsulfonylethylcarbamate;
20 N-{15-benzooxazol-2-ylcarbonylbutyl)-
2R-methylsuifonylamino-3-benzylsulfonylpropionamide;
N-(15-benzooxazol-2-ylcarbonylbutylcarbamoyl)-2R-(3,3-dimethylureido)-
3-(2-methoxybenzylsulfonyl)propionamide;
N-[1R-(15-benzooxazol-2-ylcarbonylbutylcarbamoyl}-
25 2-(2—diﬂu0romethoxybenzylsulfonyl)ethyl]morpholine—4—carboxamide;
N-[1R-(15-benzooxazol-2-ylcarbonylbutylcarbamoyl}-
2-(2-methoxybenzylsulfonyl)ethyllmorpholine-4-carboxamide;
N-[1R-(18-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
2-benzylsulfonylethyllmorpholine-4-carboxamide;
30 N-[1R-(15-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
2-(2-chlorobenzylsulfonyl)ethylJmorpholine-4-carboxamide;
1R-(15-benzooxazol-2-ylcarbonylpentylcarbamoyl)-

-36-



hydrogen, (C, _3)al kyl or halo-substituted (Cl_3)alkyl and R5 is
(C, _3)al kyl or halo-substituted (C.3)alkyl. R34 nore preferably
represents biphenyl-2-yl, 2,4-bistrifluoronethyl phenyl

2, 5-bi strifluoromethyl phenyl, 4-tert-butyl phenyl, 2-br dlobrRy 2003
3- br onophe 4- br omophenyl , 2-bronD-5-quorophenyI

n
3-ch|oro-2v¥?ﬂﬁ?3 henyl 2- chlorophenyl, 3-ch|oropheny| Pgﬂuﬂmmﬁ?orqphenyl,

5-chl orot hi en-2-yl, 2- chloro-5-trifluoronethyl, 2-cyanopheny|,
3- cyanophenyl 4-cyanopheny|, 1,5-dich|oropheny| 2, 6-di chl orophenyl ,
3, 4-di chl orophenyl, 2, 3-difl uorophenyl, d|fluorophenyl

3, 4-di fl uor ophenyl , 2-dif|uoronethoxypheny| 3- dlfluoronethoxyphenyl -34 |

, 5 SEP12GQBﬂMﬁmﬂﬂkﬁﬁﬁmgmﬁﬁﬁhﬂﬁﬁﬂﬂﬂﬁ&ﬁﬁ dlfluoronethoxyphenyl

, 5-di fl uorop I d|f 0 5- di.nmet hyl i sooxaxol - 4-y|,
S et hy | oS Sedidtab S AROS R S

f

f

f

[

J

2

3 -

2-fl uoro-2- @-mﬁucﬁdmnﬂro@mniy}shmngthyl]nﬂnﬁhlohmrtbeaﬂsokyanﬁdwor onet hyI phenyl ,
2-fluoro-5-tri (o) Iuo o-6.trifluoromethyl phenyl,

4- Iuoro-2-trﬁﬁhﬁéig (XF%E H%thﬂ%FW 8?%mgwg trfl uoronethyl phenyl,

2- i odophenas- m&eﬁmyidophdﬁwlmemylsuifdnmélmmmccﬁmmnﬁhoxyphenyI ,

4- met hoxypheny, 1) hen 4- met hyl phenyl ,

6- thylpyrldjénRﬁLgﬁﬁm&m'C$?¥%mPPH§§gg%g%?fyMnaphth 2-yl, 2-nitrophenyl,
3- ni t r ophz@yplitrobéazylstifanpheinynorphdling; Mqa&oﬁanpmzn af | uor ophenyl phenyl ,

p
2-
4-
4-
3-
2,

rop-2-en-1-yl 4-yl, thien- 3- yl, o-tolyl,

Y,
rifl uoronet %Hﬂy(ﬁ#lgenz?&azfi )ﬁc?r%o %‘f EE amogﬂenyl
ri f | uaz- mmltnl%xiylpthelaglfopylitﬂylﬁnmphofmeu@cmamrﬂt phenyl
rifluoromnet [ h anylphenyl
rif Fuoronegﬁyﬁggfp CFNW 1 Fm%§w§ﬁ5%¥%%%g thylsulfanylphenyl
4-tri% b-(tr(b}rlmphﬂﬂa]'ﬂowletwlm@hphneﬂ wdoaphienyl , 2,4,6-trifluor ophenyl ,
2,4,5-trifl uor,ppheny 3. ¢ A preferred group of
conpounds of egﬁ%ﬁ?%L?ﬁ&%%%ggﬁ%@%&ﬁﬁga%ﬁﬁﬁﬁﬂﬁbS(C»2R32 represents a group
havi ng t h2(fofliaunheiyfeoryimulfeny!)dtby im@thoyime-4-earlohvimgile:q is 0, 1, 2, 4 or 5 and
R33 at each o r )m a group consisting
of (C, 4)al kyl %@ﬁa@gﬁ&ﬁd’#%ﬁgﬂg‘% Y gplerd ‘?ﬁ’gﬁ%%ﬁJ2§§| kyl, nitro,
- XSNR 14R12tbenzpibivydethyl Inkg@Rmide; - X5C( O) NR14R 4, - X5C( O) OR14, -X5S(O) R 5,
-X55(0O 2R 5 a w X (G 2)a|ky|ene R14 at
each occurrengg Fﬁﬁgéengﬁ ° 39?%% l¥ mﬁﬁmﬂ?ggﬂ%TR$Q or
hal o- subs?- bqnmladfolé)@ﬁl_)@]))ﬂhkgd-Z aﬂn’@bXMEC,I s (C -,)al kyl or halo- substi t ut ed

(C .3)alkyl; 'mf1%—(E).?:Béniz&oli!:i%i—&-\ﬁlcarbonyl—3-phcnylpropylcarbamoyl)-

2~(2-chlorobenzylsuifonyl)ethylJmorpholine-4-carboxamide;

n
(0]
t
t
t
t
3,

20 N-[1R-(15-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl)-
2-(2-cyanobenzylsulfonyl)ethyl]isonicotinamide:;
N-[1R-(15-benzooxazol-2-ylcarbonyl-3-methylsulfonylpropylcarbamoyl)-
2-(2-difluoromethoxybenzylsulfonyl)ethylJmorpholine-4-carboxamide;
N-[1R-(15-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
25 2-(2-difluoromethoxybenzylsulfonyl)ethyllisonicotinamide;
N-[1R-(15-benzooxazol-2-ylcarbonyl)-3-phenylpropylcarbamoyl)-
2-benzylsu1f0nylethy1]morpholine—ﬂr—carquamide;
N-[1R-(15-benzooxazol-2-ylearbonyl-3-phenylpropylcarbamoyl)-
2-(6-methylpyrid-2-ylmethylsulfonyl)ethyl]isonicotinamide;
30 N-[1R-(15-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl)-
2-(2-nitrobenzylsulfonyl)ethylimorpholine-4-carboxamide;
N-[1R-(15-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl)-
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in which qis 0, 1 or 2 and R33 at each occurrence independently is
selected froma group consisting of (C, .4)al kyl, cyano, halo,

hal o- substituted (C, _4)alkyl, nitro, -OR", -SR 14 and _’ %Fﬂgﬂﬁg wher ei n
RE4 at each occurrence independently is hydrogen,

hal o-substituted (Cl_3)al kyl; nore particularly in V\:hl ch ch
occurrence“f%‘l?@ﬁ’é%dent ly is 25 selected froma group congﬁslﬁ?(ﬂéﬁag?

(C, -4)al kyl, bronp, carboxy, chloro, cyano, difluoromethoxy, fluoro, iodo,
met hoxy, nitro, trifluoronmethoxy, trifluoromethyl and trifluorosulfanyl. In
particular, -X8S(0O) 2R32 represents benzyl sul f onyl net hyl ,

2-chl orobenzyl sul fonyl et hyl, -35 WO 00/ 55144 R5 SEP 2003. PCT/i 1S00106885

2- cy anobengyidsuihehytbulietiathyl Indrghofidettbeactiordniidesy benzyl sul f onyl net hyl ,

3, 5--di net hyl i I-4- 0 Iret

2. et hoxybenzj‘iS iy RS vﬁ%%&?-yﬂxf% ﬁl‘e% H‘%‘W“’PQX‘EB WMt hyl sul f onyl et hyl |

2- ni t r obenaydlgmbthysnyionedyimorphpirel-deaZboydnigd; hy | suI f onyl met hyl ,

o-tol yl met hyl 0 nmet h or o I nzylsulfonylnethyl.

Ref erence to ?ﬁ@ké? {a ?Oééwbg'ﬁ%rf’?fgﬁi 'é’ﬁeé‘glprof’ }4':5% )ve i s meant to include
all ceni- (?ahﬂman@ﬁymaiyusumﬂyaéthﬁ]adraby@cfp@fanec&mgomuw Further preferred are
conpounds of For rom a nsi s

e Poetyi an noRhet ) SR Bt AR iR RSy 10

3-cycl ohe%ydnpgnmnbwmrwddﬂ}amaadn&\k[ 1S(1

S- benzooxazol tj\ﬁ % ggﬁ gﬁgg gg propyl car banoyl ) -

2-cycl ohexyl e 9 i i G& Hhd t he N-oxi de derivati ves, pr odr ug
derivati V?ﬁﬁbenjﬂplﬁp)&@ﬂﬂﬂioylﬂﬁ{l-mﬁcbbﬁm)sullfdll@l]l)alhy(’[[]p@éndhmeimafmxﬁﬁdb mddehair es of

I somer har maceut.i ca t.able s Furt her

or of or Decf a7 SERREHHESSH oriRnet 2SR AR B RO GFE TR | ng ot
N-[ | R-( lof isomers; and the pharmaceutically acceptable salts thereof.

S- benzooxazol - 2-yl car bonyl but yl car banoyl ) - 2- benzyl sul f onyl et hyl ) nor phol i ne-

4- car boxam de; net hyl
IR (1S benzoo)@ameﬂenaiq,sp@amfbmwehmrrﬁr@@mpaurdybf)%ﬂmbehzyVIh‘shlle oryt-elnhy| car bama

te; 20 N( z00xazol -
2R- met hy| & 1"‘% on %ea%erﬁgmgoc%élﬁ )zém Fs ufltl)l eg%'%/t%%é o)b%chc & fgtem A ls selected from

thlen-2-yl oxazol-?.—yl 4,5- dlhydrooxazol -2-yl, fur-2-yl, 1H-indol-3-y}, pynd—2 -yl, pyrid-3-yl,
15  thiazol-2-yl, 1-methyl-1H-imidazol-2-yl, 1-benzyl-1H-imidazol-2-yl, benzooxazol-2-yl,
benzofur-2-yl, benzothiazol-2-yl, 1H-benzoimidazol-2-yl, 1,1-dioxo-1H-1A5-benzo[b]thien-2-yl,
quinol-3-yl, [1,31dioxolan-2-yl, naphtho[2,3-d]oxazol-2-yl, naphtho[1,2-dloxazol-2-yl and
naphtho[2,1-dJoxazol-2-yl, each substituted by a group R’ and optionally substituted with a group
R?, particularly wherein R? is halo, nitro, -R*, -OR%, -C(O)R?, -C(O)OR%, -5(0),NR¥*R™,
20 -C(O)NR¥R™ or -C{O)YNHCHR**C(O)OR?, wherein R? is (C, ;)alkyl,
(Cyieycloalkyl(C, sJalkyl, hetero(C; i, )cycloalkyl(C, oalkyl, (Cq . )aryl{Cyo)alkyl,
diphenyl(C, ¢)alkyl, hetero(C, ,)aryl(C,y ¢)alkyl or hetero(C; jp)polycycloaryl(Cy ¢)alkyl and R*
is hydrogen or -R%, wherein R? is defined as above, wherein said heterocycloalkyl may be
substituted with (Cq ,,)aryl(C, s)alkyl, R* at each occurrence is hydrogen or (C, ¢}alkyl and R*®
25 is (C, galkyl, and R® at each occurrence independently is hydrogen, (C, galkyl or
halo-substituted (C, j)alkyl; wherein within R any alicyclic or aromatic ring system present may
be substituted further by 1 to 5 radicals independently selected from (C, (alkyl, (C, oalkylidene,
cyano, halo, halo-substituted (C, ,)alkyl, nitro, -X"NR¥RM, -XSNRM“C(O)OR,
-XSNRMC(O)NRURM, -XSNRMUCINRMMNRMRM, -X°0R™M, -X5SR !, -XC(O)ORY,
30 -XSC(O)NR™RM, -XS8(0),NR"“R!, -X*P(O)(OR™OR", -XOP(O)}OR*)OR ™,
~XSNRMC(O)RY, -XSS(O)R', -X°S(0),R" and -X°C(O)R", wherein X is a bond or
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be

difl

S- be
2-rmet
1R(ISbe
2- benzyl s
| R-(1S-be
2-(2-chlo

1S

2- nethoxybenzylsulfonyl)propionani de;

| R- (I S-benzooxazol - 2-yl car bonyl but yl car banoyl ) - 25
2-

I

nzooxazol - 2-yl car bonyl but yl car banoyl ) - 2R- (3, 3-di net hyl urei do) -

uor onet hoxybenzyl sul f onyl ) et hyf | nor phol i ne-4-c¢c
nzooxazol - 2-yl car bonyl but yl car banoyl )

hd¥Q PRESAYN sul f onyl ) et hyl ] nor phol i ne- 4- car boxami §SFUSY0F8ss
nzooxazol - 2-yl car bonyl pent yl car banoyl ) -

ul fonyl et hyl ] mor phol i ne- 4- car boxam de; 30 N[

nzooxazol - 2-yl car bonyl pent yl car banoyl ) -

robenzyl sul f onyl ) et hyl ] nor phol i ne-4-carboxam de; IR (1

S- benzoox &z,Qlaklend, RHE alxach/depatenyd indepdnaenmlylis) hyd&@enl(cs ~DER 02 D03 subivte 55144

R (1 S beksokn s Kbl SRR Ll 1y ™ o e e L

2- (2-di f | uor onsiching yenzy beferdbhyiy bxagdl {2y, ]4rmd1mmmokne}-21ylcmnbmxgzan:'t-gle;

N-|

o S et PR st e L DB R TR el e P he: e[ 1

R- (1 S-se
2-(2-nitr
S- benzoox
2-pyridin
N[1IR- (1S
2-o0-tolyl
S—benzoox
2-(2- tg

R-(1 S—

2- benzyl s
S- benzoox
2- benzyl s

15

20

25

30

BbeiiHar B « goupl IC afidetighalie sitylitead anmyiodp R, partlcularly wherein R7 is

B3 Yo e TGP e SO o

(@ n)‘ldyﬂlﬁilkhb?@&ﬁ“tﬂﬂ% @)EM(CJGMWD herbro (@1, ryt@; Ddkant de; 10

ben nyl pent yl car banoyl ) -
H%Fﬂ@f§ﬁ%§ VF@Y?V@@ﬁgrpholine-4-carboxanide; N[ 1R (1
azol - Paeyng aysteany hm&n:trqféralﬂy isamyil-z-yl 4 5-dihydrooxazol-2-yl,

SR DY S PR L] BB 1 gt

srhbisirmegd Gttmsygl']nlm Rf‘oparmmlyl oherdia R’ fk aﬁhn(ailtan 1-yimethylcarbamoyl, benzyl,

zol | C qﬁ gp Ica
g?nfz%lc%}lra%}o Ia‘; ethyﬂzpar byl Lgé)zné%marcgggo Wi )nethylbutylcarbamoyl
4—benzylp1pendm 1- carbonyl tert-butyl, chloro, 2,3-dihydroindol-1-ylcarbonyt, 3,4-dihydro-
1H-isoquinol-2-ylcarbonyl, 3,4-dihydro-1H-quinol-1-ylcarbonyl, diphenylmethylearbamoyl,

fur-2-yimethylcarbamoyl, hydrogen, 2-(1H-indol-3-yl)ethylecarbamoyl, methoxy,

methoxycarbonyl, methyl, 3—methylbutylcarbamoy1, methylcarbamoyl, 1-methylethylcarbamoyl,

naphth-1-ylmethylcarbonyl, nitro, phenyl, phenylcarbamoyl, 2-phenylcyclopropylcarbamoyl,
1-phenylethylcarbamoyl, sulfamoyl, trifluoromethyl, phenethylcarbamoyl,
3-phenylpropylcarbamoyl, piperid-1-ylcarbonyl, pyrid-2-ylmethylcarbamoyl,
pyrid-3-ylmethyicarbamoyl, pyrid-4-ylmethylcarbamoy! or pyrrolidin-1-ylcarbonyl and R? is
methyl. )

X2 particularly represents a bond or a divalent group of Formula (a), wherein within
Formula (a) X® is -C(O)-, R? represents hydrogen, R represents hydrogen or methyl, typically
hydrogen, and R'? particularly represents (C, salkyl, preferably isobutyl, sec-butyl or isopropyl.

R! particularly represents hydrogen or -X®X°R%, wherein X® is -C(O)- or -S(0),-, X° is
a bond or -0- and R® is (C, galkyl, (C,.;.)eycloalkyl(C, ¢)atkyl,
hetero(C, ,;)cycloalkyl(C, »alkyl, (Cq.0aryl(Cy g)alkyl or hetero(C,. Jaryl{C, syalkyl; wherein
within R' any alicyclic or aromatic ring system present may be substituted further by 1 to 5
radicals independently selected from (C, galkyl, -C(O)ORM, -XSNRM™RM and
-XSNR*C(O)OR", wherein X® is a bond or (C, (alkylene, R at each occurrence
independently is hydrogen, (C, ¢)alkyl or halo-substituted (C, ;)alkyt and R (C, ¢)alkyl or
halo-substituted (C, ;)alkyl.
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N[ 1 R (1 S-benzooxazol -2-yl carbonyl - 3- phenyl propyl car banoyl )

2- (2-chl or obenzyl sul fonyl ) et hyl ] nor phol i ne- 4-carboxam de; 20 N[ 1R (1
S- benzooxazol - 2-yl car bonyl - 3- phenyl pr opyl car banoyl ) - 4 5 SEP 2003

2- (2- cyanobenzyl sul fonyl Yet hyl ] i soni cot i nam de; N[ 1R} SEP

S- benzooxazol - 2- yl car bonyl - 3- net hyl sul f onyl pr opyl car banoyl ) -

2- (2-di f 1 uo¥3R¥BH¥xybenzyl sul f onyl ) et hyl ] mor phol i ne- 4- caﬁ%}&&?{’{“&%ﬂ? N[ 1
R- (1 S-benzooxazol - 2-yl carbonyl pentyl car banoyl) 25 -
2- (2-di fl uor onet hoxybenzyl sul fonyl )ethyl]isonicotinamde; N[ IR (1

S- benzooxazol - 2-yl car bonyl ) - 3- phenyl pr opyl car banoyl ) -

2- benzyl sul fonyl et hyl] norpholi ne-4-carboxam-de; N [ 1R (1

S- benzooxazol - Ripaticalethoryiesen aq@ind rbghgoyloippkdexylaonyll Denzylsulfonyl,

2- (6- et hyi pyri g-2-vl.net hyl sul f onyl ) et h | soni.cotinam de; 30 N-[

‘R (15 beb el B AT ot SUEHRER I b REUY banoy ) |

2- ( 2- ni t r éhenydxycirfonplpipyratiivylylcaxbomh dHembutdxycabldngipipatidied-ylchbpnyl, R- ( 1

0/ 55144 PEHITRDUTERRE s RATY BBR R RRRBH, bbb, 220 10

nmor phold ne-clelgantplethglsilfbey!, Mfdfogen, 4-methylpiperazin-1-ylcarbonyl, methylsulfonyl,

| R- (1 S-bepzogxazal : 2-vl car.bonyl - 3- phenyl pr amoyl ).-

2 0 t ol y) ETRYREaPE SRTE ST PIRSTReY R AR bR B rorip)

1R- ( 1S- be piperaziz1-glcarBonyl, pipetidinylcdrpig nyiypd-Giyidatbamyb arheein)within R any _

22 s HOLRTELRLRSE S hO S D YIekAcGE ARKERORYS Aladggar Poxam de;

S- benzoox adefea®@ayy ekectbod fryth 33umplvarihyiznd fydreandgeapyonylaminomethyl.

2- benzy] sul f onyd et hyl car b -..and N[ | R (1 S-benzooxazol - 2-yl carbonyl -
3- phenﬁ pr opyP%a??’%ﬁgr{%rg)ﬁegrg%-ﬁ%dﬁ%%benzyi sul fonyl ) et hyl ] pi peri di ne-4-car box
am de; and t heR® piferhblprepateenGdCi. Jedktyl o€, o) pridL)atkyd ewienatférsteég phepaind,ect ed

der i vatl vesps shfi dllYSHenbSIEhSc A alhth WhERbGH rE SARELE a2 AAC
pharmaceuticallTy acceptabl e sa s ereof . pr ef erred aspect St the
i nvent i on{Qgeyaelploun doregiefEalyreiciopiopylenewhi ch X' is =C-. In particul ar,
t he het er ononogy.cl.l ' o ' ing..s em.A is
selected fr om%tpg%fg%lg%eg%,s&%)? gg@%qf pﬁ,ﬁﬁlﬁﬂ 511%?%@% ?‘%dé%‘%gﬁ"-‘éfyt} Pr,nﬁf ur-2-yl,
| H-i nd#f - @.d}ﬂ“ or BW@;‘ kel together with Be gdrbon atom to which both R® and R* are attached
form (C,  )cycloalkylene, more preferably cyclopropylene.
R and R° preferably together form oxo.
Reference to the preferred embodiments set forth above is meant to include all

combinations of particular and preferred groups.

20 Pharmacology and Utility:

The compounds of the invention are cysteine protease inhibitors, in particular the
compounds of the invention inhibit the activity of cathepsins B, L, X and/or S and, as such, are
useful for treating diseases in which cathepsin B, L, K and/or S activity contributes fo the
pathology and/or symptomatology of the disease. For example, the compounds of the invention

25 are useful in treating tumor invasion and metastasis, in particular as anti-angiogenic agents,
theumatoid arthritis, osteo arthritis, pneumocystis carinii, acute pancreatitis, inflammatory airway
disease and bone and joint disorders. Furthermore, the compounds of the invention are useful in
treating bone resorption disorders, e.g. osteoporosis.

The compounds of the invention are inhibitors of cathepsin S and, as such, are useful for

30 treating diseases in which cathepsin S activity contributes to the pathology and/or

symptomatology of the disease. For example, the compounds of the invention are useful in
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15 thiazol-2-yl, 1-nethyl-1Him dazol-2-yl, 1-benzyl-IHimdazol-2-yl,
benzooxazol - 2-yl, benzofur-2-yl, benzothiazol-2-yl, 1H benzoi m dazol -2-yl,
1, 1-di oxo- | H 1?6- benzo[ b]thien-2-yl, quinol-3-yl, [1,3]di gxgéﬁ\r}ﬁ:i yl,
napht ho[ 2, 3- d] oxazol - 2-yl, naphtho[l, 2-d] oxazol -2-y1 and- 003
napht ho[ 2, 1- d] oxazol -2-yl, each substituted by a group R _and ionally
substi t ut eAUM44 group R8, particularly wherein R isP‘Ep%pﬁﬁéﬁqu_-RQQ,
-0OR29, -C(OR20, -C(OOR 29'. -S(0O 2NR29R30, 20 -C(O NRZ9R3 or

-C(O NHCHR43C( O OR29, wherein R20 is (C, -6)alkyl,

(C3_, 2)cycl oal kyl (C0. 6) al kyl, hetero(C3.12)cycl oal kyl (C"_6) al kyl
(C6_12)aryl (CO_6)al kyl, diphenyl (CO_6)al kyl, hetero(C5_12)aryl (C0. 6) al kyl
or het er ofdaingladjoproyeyitsbrans yihdhidhgoha hétyimian e, fRile hsetijabeeg mnltipe - R20,
wherein R20 is defj.ned s_agove, wherein said heteroc%ﬁloalkyl may be
substitut® “Rﬁhs’tﬂ‘?mt’%é“_s,"ﬂ%’?sy FEes3 fisieRsy Y asREnia Eaus P BEe P¥ence i's hydrogen
or (C, _6)ajtkanhotang riiedidataif aitigiti§ aild Hasbilnoio! s, thyasiditi3ldasic diadterg Grlbding e

[ C, . | kyl - sybstituted (Cl4)al kyl ;
uncr o1 ot e SR A ko "B o AP LR AR o my e
subst i sutedsgfiantstdndssubyrafls. t 0 5 radi cal s i ndependently selected from
(ool St 1 kBt PP B e B C

- X6NR14 C( dNRinit)ditiudiRtednlmoXfrRsdase (e X65hdsema)X600&HIBRY, 4xcessB@ airC( O) NR 4R 4,
-X6S( 0O 2NR14R14, - X6P( O 4) OR14, - X60R(0O),(OR1l 4, - X6NR14C( O R15,

- X6S( 0 Ri%lﬁ‘sm-%ét”é;( %‘1 é{%&d’&?‘ﬁjﬁ‘gf aﬂﬂ%ﬁ?&?’%“‘%%é“%s%w‘ﬁ“ .38 L1 5
SEP 2003 M@ aidbatstdmP Chttefsii0s a8 kateGn-fibyibfokydtien end, ihdrédfore inBibitdts GCCUr r ence
i ndependent.l v.i s _hydrogen C, - | kyl or. hal o-substituted (C1-3)alkyl and
R'5 ( CB- el Sa R ARas Boaseet pLR B o) *“The g system A

pr eL eL aFI y is mxaw&fneascye:ase iﬁhiﬁﬁ@&ihdwdﬁtzmﬁ&m@bmﬁt]uyds,ofltheﬂrwemoazm be2-yl ,

napht ho[ 2, 3- d. azol - 2- napht -dl.oxazol - 2 o

o1 hapht holermer A by BRAEI i SHAKIREAT iSptave it ot

opt i onal | yeasuring picteateeditiviy tahd the iphidition R8reofiayrtest camipanrdy asafreovei. Typicallys  hal o,
(C. . 5y al K51 St i AR e BRI oy ey
het er d6C5. 12) duthegr@re.. the @pyindpof theieteatio( 88ust) pahtyropdiktesinytie( Co- 6) al kyl .
The ring re preferably xazol - 2- vl ~di hvdr ooxazol - 2-yl ,
10" benz od S o STl GrRbier ARl § £ 80 Rpe oopounds xS SRAREG 1,
group R7 Ririshydptxi oanctieluyed ts pbmird dompewhds\oftHorraulgl i oybicRE.® aplRsttakeall arly wher ei n

R is ad - | -yl met hyl car banoyl , benzyl, beezyl carbanoyl,
benzyl (rrgttg%ghtef%g%ggéﬁoyl , 1-benzyl oxycar bonyl - 3- net hyl but yl car banoyl ,

Nomenclature:

20 The compounds of Formula 1 and the intermediates and starting materials used in their
preparation are named in accordance with IUPAC rules of nomenclature in which the
characteristic groups have decreasing priority for citation as the principle group as follows:
acids, esters, amides, etc.. Alternatively, the compounds are named by AutoNom 4.0 (Beilstein
Information Systems, Inc.). For example, a compound of Formula I in which A is

25 benzooxazol-2-yl; X2 is a group of Formula (a), wherein R? is hydrogen and R" is

cyclohexylmethyl; R! is acetyl; R? is hydrogen; R? is phenethyl; R* is hydrogen; and R® and R¢
together form oxo; that is, a compound having the following structure:
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4- benzyi pi peridin-1-carbonyl, tert-butyl, chloro, i
2, 3-di hydr oi ndol - 1-yl car bonyl, 3, 4-di hydro- 1H i soqui nol - 2 ylcarbonyl,
3, 4-di hydr o-| H qui nol - 1-yl carbonyl , di phenyl net hyl car ba §EFS 3
fur-2-yl net hyl car banoyl, hydrogen, 2-(1H i ndol-3-yl)ethy car n&@p

met hoxy,

met hoxycar bonyl , met hyl, 3-nethyl butyl car banoyl ne@ﬂ§%carbannyl,

| - met hyl et WA®A¥ 4oyl , naphth I-ylnethylcarbonyl nitr
phenyl car banoyl , 2-phenyl cycl opropyl car banoyl , phenylethylcarbamd?,

sul f anoyl ,

trifluoromethyl, phenethylcarbannyl, 3- phenyi pr opyl car banoyl ,

pi perid-1-yl carbonyl, pyrid-2-yl nmethyl carbanmoyl, 20
pyri d- 3-yl net hyl car banmoyl, pyri d-4-yl net hyl car banoyl -or

pyrrolidin-1-ylcarbonyl and R8
bond or a dival ent group of For

(O -
hydr ogen

: , and R12 particujarl
sec-butyl or isopropyl. !
- X8X9R20,

et hyl . X2 particularly represents a
a), wherein within Formula (a) X3 is
R_fe

RO represents hydrogen presents hydrogen or nethyl, typically
reppesents (Cl-6)al kyl, preferably isobutyl,
i 8| yor epresents hydrogen or

wherein X8 is”-C(8 a bond or -0- and R20 is

(A _6)al kyl, (C3. 12)cyc|oalky|(ro 6) 2

het ero( C3-, 2) cycl oal kyl (C0. 6) al kyl ,
het er o( C5- 12) aryl ( C0- 6) al kyl ; wher ¢
ring systempresent nmay be substj
i ndependently selected from (C,.

.6) al kyl or

any alicyclic or aromatic
ad further by 1 to 5 radicals

dyl, -C(OOR ", -X6NRL4R 4 and 30

- X6NR14C( O OR14, wherein X6 is a Berid or (Cl-6)al kyl ene, Rl4 at each
occurrence independently is hydrogen, (C, .6)alkyl or hal o-substituted
( C1. 3) al heylamgdh2-ReGlafilio-G) labdugdoxerpl-2-hadrbeng ibehepyipropsd)- (C, . 3)al kyl . -39 i 5

SEP 2003
benzoyl ,

3% ﬂ%fx,ﬁg%%mg,% yéfz.gc{g%g&ﬁ ﬁconma §inGHtidrA ¥ bEBRSGREALE AGst V!

nzylo

bi cycl of zrogp of Feapria ) wm@nb%’nyhydrqg@rqnd iphepeasenyimethyl:® is but yr y! |

4-tertgh

1-tert-b

4- cyclohgiyé%utyry
2- cyclopentylethylsulfonyl hydr ogen, A
met hyl sul f onyl , 4-nethy|va|ery|, 3-n
napht h- 2-

cycl ohexyl acetyl’,

et hyl sul fonyl, 3-cycl ohexyl propionyl, 5
thyIplperazin-l-ylcarbonyl,
nIin-4-yIpropionyI,

WYl BOY AL F}’i‘z . RE5 ‘ﬂ?drgge;]x Iﬁh%e%y IR i hidrogen R3 is hydrogen; and R®

qtmng F,y FofasR gmﬁ wre;

ohexy

yl met hyl , 3-phenyi propi onyl

pi per adi n-4-yl carbonyl or pyrid- 3- aroonyl, mhereln W thin R any
alicyclic or aromatic ring syst efxg Ysent may be substituted further by 1
to 3 radicals independently selg ted fr opp3- am nonet hyl and

3-tert-but oxycarbonyl am no hyl

10

N N
H
O O

Jians
e

is hamed N-{18-(2-benzooxazol-2-yl-2-hydroxy-15-phenethylethylcarbamoyl)-
2-benzylsulfonylethyl}-morpholine-4-carboxamide or morpholine-4-carboxylic acid
{(R)-1-[(5)-1-{1-benzooxazol-2-yl-1-hydroxy-methyl}-3-phenyl-propylcarbamoyl] -
2-phenylmethanesulfonyi-ethyl }-amide; and a compound of Formula I in which A is
benzooxazol-2-yl; X? is a group of Formula (a), wherein R? is hydrogen and R™ is
cyclohexymethyl; R! is carboxyacetyl; R? is hydrogen; R? is phenethyl; R* is hydrogen; and R?

and R® together form oxo; that is, a compound having the following structure:
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10 Rz particularly represents hydrogen. R3 preferably represents
(C1.6)al kyl or (C6.,(,)aryl(C .3)alkyl, nore preferably phenethyl, or R3
and R4 taken together with the carbon atomto which both RgdgﬁféﬁﬁSare
attached form (C3.6)cycloal kyl ene, nore preferably cyclg

preferably represents hydrogen or (Cl.6)alkyl, preferabl¥ drogen or

met hyl or REO0MII44nd R4 or R3 and R4 taken together With Fﬂé %ﬁﬁn atomto
whi ch both R3 and R4 are attached form (C3_6)cycloal kyl ene, nore
preferably cycl opropylene. RS and R6 preferably together form oxo.

Ref erence to the preferred enbodi nents set forth above is neant to include
all  conbi nations of particular and preferred groups. 20 Pharmacol ogy and
Uility: The conpounds of the %ention are cysteine protease inhibitors,
in particular the conpounds wr invention inhibit the activity of
cathepsins B, L, K and/or S and,{as such, are wuseful for treating di seases
in which cathepsin B, L, aqg/or S act|V|6y contributes to the pathol ogy
and/ or synptomat ol ogy of i sedse. }for pxanpl e, the conpounds of the

i nvention 25 are useful t t g o on and netastasis, in
particul ar as antl-an&iogenlc agent g e—arthritis, osteo
arthritis, pneunocystis carinii, acdte |nflannatory ai rway
di sease and bone and j oi nt di sorders. [Furtherno he conmpounds of the
invention are useful in treating bong.resorption disorders, e.g.

ost eoporosis. The conpounds of the i ion are inhibitors of cathepsin S
and, as such, are useful for 30 treg g di seases in which cathepsin S
activity contributes to the pathol ogy~and/or synptomatol ogy of the

di sease. For I t he compoun t|o are useful in -40 L9 5
SEP 2003.”V@T§gﬁg§f§%mﬁaﬁyTﬁ é&ﬁgﬁggngméPm%Mau FbYﬁnune di sorders,

i ncl udi ng?- cﬁ%eﬂdﬂhyl]inaﬁonamdc $ob orjN (&8R- [(é) bﬂs]:enzodxaadﬂézt-)&-mcthanﬂyl)mmtenyi-
sclerosis arks a t heni a, gr.av systenlc
s e YPRIARPRS R YRRk Py ol Rmic fh SBE EeonlBURRI S BBy, BV

al | er gisc elusimnzibexasol -3-yicXiel: prgyup dzﬁftonnu’nao([a) Mﬁxmﬁx@dlsﬂ@dxogmta iz 1sand al | ogenei c

i mmune re n but § 2 rgan ts or

ti ssue gr%%2 TS ED&SIUH mghyg alls's%0 l]iswllﬁ r%ﬁ;ﬂ clq}é%?yq(# i hygrlo or elrS gﬁel ﬁn[\i}@l V|1

excessi vehw@tgst; and/®'i asgl R&tagdthea form oxo; that is, a compound having the following structure:

T
e
O%S’/&O
O O
H
)t N O,
N N {
K\ H i
O O 2 N:

10  is named N-[1R-(1S-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl)-
2-(2-nitrobenzylsulfonyhethyl]Jmorpholine-4-carboxamide or morpholine-4-carboxylic acid

[(R)-1-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-3-phenyl-propylcarbamoyl]-2-(2-nitro-

-43-



chronic obstructive pul nonary di sease (e.g. enphysema), bronchiolitis,
excessive airway elastolysis in asthma and bronchitis, pneunonities and
cardi ovascul ar di sease such as plaque rupture and at heﬁ%Eﬁh@psi nSis.
inplicated in fibril formation and, therefore, inhibitors 1 t hepsi ns
S are of use in treatnment of system c anyl oidosis. The cyst in% [ Ot ease

i nhi bi t ory Y¥514¢i es of the conpounds of the invention %ﬁﬂsﬂ] 6”&term'ned
by met hods known to those of ordinary skill in the art. Suitable in Vitro
assays for neasuring protease activity and the inhibition thereof by test
conmpounds are known. Typically, the assay neasures protease induced
hydrol ysis of a peptide based substrate. 15 Furthernore, the conpounds of
t he i nventhemimatzpeuafyilettal-amidepindv doapadsd offFobda 1 ipmé@anati on of ot her

conpound f Formul.a.l.. For Le,.cC ound f For al inwhich R5is
hydr oxy égﬁmﬁgmﬂggﬂﬁ¥dS%P8udﬁgggﬁﬁﬂ%hﬁﬁ§E8%9E§Vﬁﬂ$ﬁawﬂkﬁmwhich R5 and R6

t aken t ogedylselforfylmethyh Rois tdtiahweinglyab-dryduxycatoniThk?® ichypge) @S isahenbdyltrul a | and
the inter i.ates and,sstarfin terials used in ei.r preparation are
nared e B AR R kT RS o S Remp St P R FTEHR e

char ac erls?lc'groups have decreasing priority for citation as the
principle group as follows: acids, esters, anmdes, etc.. Alternatively,

t he conpounds are nanmed by Aut oNom 4. t@ | stein Information Systens,

Inc.). For exanple, a conpound of For I in which Ais 25

benzooxazol -2-yl; Xl is a group of tt'a (a), wherein RO is hydrogen and
R12 is cyclohexylnethyl; R is a@&gyp; RZ is hydrogen; R3 is phenethyl; Ra
i s hydrogen; and R5 tmget @ér formgxo; that is, a conmpound having
the follow ng structuge: : 00/ 55144 PCT/ USOQO 06885 x is
naned 2S-acetyl am no- . yl - 3- phenyl propyl ) -

3-cycl ohexyl pr opi onam de; H Il in which Ais
benzooxazol -2-yl; X2 is a group of "For rein RO is hydrogen and
i carbonyl; R2 is
hydrogen; R3 is phenethyl; R4 is hy en; R5 is hydrogen; and R6 is
hydroxy; that is, a conpound havi ng follow ng structure: r3 is naned N
[ 1S- (2- benzooxazol - 2-yl - 2- hydr oxy- | S)ghtnet hyl et hyl car banoyl ) -

2- benzyl sul f onyl et hyl | - mor phol i ne- 4- car boxam de or nor phol i ne-4-carboxylic
aci d 1s named tetrahydropyran-4-yl 1R-(15-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl)-

2-benzylsulfonylethylcarbamate or {(R)-1-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-3-phenyl-
propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl}-carbamic acid tetrahydro-pyran-4-yl ester.

10 A compound of Formula I in which A is pyrid-2-yl; X? is 2 group of Formula (a),
wherein R? is hydrogen and R!! is 2-methylpropyl; R! is benzyloxycarbonyl; R, R* and RS each
are hydrogen; R? is phenethyl; and RS is hydroxy; that is, a compound having the following

structure:
0O
T Ak
N
) N
H
O

15 is named benzyl 15-(1S-pyrid-2-ylcarbonyl-3-phenylpropylcarbamoyl)-3-methylbutylcarbamate
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10.

((R-1-[(S)-1-(1-benzooxazol - 2-yl -1 - hydr oxy- net hyl ) - 3- phenyl - pr opyl car banoy
I']- 2-phenyl met hanesul fonyl -ethyl }-am de; and a conpound of Fornmula I in
whi ch A is" benzooxazol-2-yl; X2 is a group of Fornula (&) 5 GBPr2i08 RO is
hydrogen and R 2 is cyclohexynethyl R is carboxyacetyl; R2 is hydrogen;
R3 is phen®Y®¥S51484 s hydrogen; and R5 and R6 toget her PEBIUSUSE5 t hat i s,
a conmpound having the following structure: -42 ki 5 SEP 2003, WD 00/55144
PCTI USCO' 06885 i s naned

N-[1S- (I S-benzooxazol - 2-yl car bonyl - 3- phenyl pr opyl car banoyl ) -

2-cycl ohexyl ethyl Jmal onamic acid or N-{ (S)-1-[(S)-1 -

- ( 1- benzogxXagaliB-1vl -hg@bhanpydir LByIHMWY)LB'—phenyl-propylcarbamoyl] -3-methyl-butyl }-
propylcarb nDyIL 2-cycl ohexyl -et hyl } - mal onami ¢ _acid; and a conpound of

Fornul a | & &H’eazy esie 95 A SORPORBAAT Fommpja Linewhicls Ads thlagghg-y6 " By nul a (a),
wher ei n @oaﬁofmzsﬂmg@n wheinR? & Hy&oga%-aﬂa R Q%H&Wlﬁbﬁyi wysl methyl; R is
nmor phol i n ony hydr.ogen; henet R4 is hydrogen;

| carb
and RS anﬁ”ﬁ%‘y‘ﬁ’ﬁ’éﬁf‘ﬁéry"‘?@t"?ﬁ‘& gad K PFé"Eh %r%hyd'é’gi‘b G’t‘ﬁﬂe‘x&wﬁé‘ £4ER ol | owi ng
st ruct ur efogdiner FdrmIbilo;i that RAN®Ehpound having the following structure:
N-[ 1R- (1S- benzooxazol - 2-yl car bonyl - 3- phenyl pr opyl car banoyl ) -
2- (2-nitrobenzyl sul fonyl) et hyl ] nor phol iine- 4- car boxam de or
nor phol i ne- 4-carboxylic acid [(R-1-[(S)- |
- (1- benzooxazol - 2-yl - met hanoyl )} 3- phettyl - pr op
5 SEP 2003, WO 00155144 PCT/ USEO 06485 phenyl

carbanoyl ]-2-(2-nitro -43 1
t hanesul fonyl ) -et hyl ] - am de;

and a conpound of For nul o i CINA i be ol -2-yl; X2 is a group
of Formula (a), wherein R9 hydNogenjfand & i zyl sul fonyl nethyl; R
IS tetrahydropyran-4;éé?xyca bonﬁﬂ R2lli s hgdr ogey; is phenethyl; R4 is
hydr ogen; and R5 and her formuoxo; tt i's, a conpound having the

following 5 structure: is named tetrahydropyr.n 4-vyl
1R- (1S- benzooxazol - 2-yl car bonyl - 3- phenyl pr opylear banoyl ) -

2- benzyl sul f onyl et hyl car bamate or {

(R-1-[(S)-1-(1- benzooxazol - 2-yl - met hanoyl ) :

propyl car banoyl ] - 2- phenyl net hanesul f onyl -et h -carbam c acid
tetrahydro-pyran-4-yl ester. 10 A conmpound of Formula | in which Ais
pyri d- 2- yis pankzl N-53-metlyyld §463-piienfAelr-thiakcd-2{ydcpsbonylpropylcarbamoyl)butyl]-

4-methylpiperazine- i -carboxamide or 4-methyl-piperazine-1-carboxylic acid or {{S)-3-methyl-

1-[(5)-3-phenyl-1-(1-thiazol-2-yl-methanoyl)-propylcarbamoyl]-buty! } -amide; and a compound
10 of Formula I in which A is 4,5-tetrahydro-4-methoxycarbonyloxazol-2-yl; X? is a group of
Formula (a), wherein R® is hydrogen and R is 2-methylpropyl; R! is benzyloxycarbonyl; R?and

R* each are hydrogen; R? is phenethyl; and R® and R® together form oxo; that is, a compound
having the following structure:

Shs %L*vﬂ

[T

15 is named methyl 25-(25-benzyloxycarbonylamino-4-methylvalerylamino)-4-phenylbutyryl-
4,5-dihydrooxazole-4-carboxylate or 2-[(S)-2-((S)-2-benzyloxycarbonylamino-4-methyl-
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wherein RO is hydrogen and R' is 2-nethyl propyl; R is benzyl oxycarbonyl;
R2, R4 and R5 each are hydrogen; R3 is phenethyl; and R6 is hydroxy; that
is, a conpound having the following structure: 15 is named benzyl

1S—(1S— pyri d- 2-yl car bonyl - 3- phenyl pr opyl car banoyl ) - 3- mefh§l 88P yaldar bamat e
-44 5 SEP 2 WO 00/ 55144 PCT/ USOQ 06885 or {

(S)-i-[(9)- ogﬂisswdroxy | - pyridin-2-yl-methyl)-3-phenyl - 5F3’8§?°@5§86am 1]-3-
met hyl -butyl }- carbanic acid benzyl ester; and a conpound of Fornula I in
which Ais thiazol-2-yl; XI is a group of Formul a (a), wherein RO is
hydrogen and R' is 2-nethylpropyl; R is 4-nethylpiperazin-I|-ylcarbonyl; .
R2 and R4 each are hydrogen; R3 is phenethyl; and R5 and R6 5 together form
oxo0; that p@&poy@mim)ﬂephﬂdl hlamiom}éltShEhyfdml dxmdld’-lﬂgccsttolxyl&taufdenetﬂy&st&ﬁrTEd

N-[3-nethyl -1 3- | car bon ar banmpyl ) butyl ] -
4- Lret % p?/per E:zﬁgtﬁg c?m% ?)Sé){ia:m B ex‘s&f}{ foﬂ&?c%’l @é’i’@z/ ﬁ%‘“ﬁ Ptoxyl ic acid

or {(S)- 3Famulay hich exist as tautomers are named, illustrated or otherwise described in this .
;;}5( g) Cg A hFcr:]:l LIEL%- é%‘ pci[.g.g ilglcl;m A omler %—k&wc%e?trgiﬁgic}/ l!?e)sﬂnggrggc}éiltl?a?{hg%ﬁggslsi l-ebut yl'}-am de;
4, 5-tebr aﬂalycdmas dre mamm@cceacdn@agshcbb(mdi Rathey, Iiuust)@oimsmad@bmipnsof Formula (a),

V\/nerelnR9|s dr oge hyl pr.op i.S. be | oxycar bonyl ;
R2 and R4 eac e\{tar egrPR/ rcgsgogﬁc’mﬁ% r%&%%%ﬁ‘ gméé’ﬁaq‘ﬁfab"ﬁ}?d%p?“& ther form
0x0; t hatFargylaal and rﬂpzﬂunhcbmstmvaumgwrstme daglet dﬂusﬂgetﬂirlbtlﬁltvﬂs‘eeiescﬂlﬁadlllsthﬁaITEd
oL o e RNGRLOAME A0 T TR ISR R BfhocspRNenY! Puty Tyl
2-[ (S) - 2-@ft@nerParb gray todacyaoamipmgd lafrmcimamesrﬂtubwdtionséhﬁd feésciptibisP 2003 WO

00/ 55144 PCTI USOQO 06885 . _ _
pent anoyl am no) - 4- phenyl - but anoyl | - 4, 5- di hydr o- oxazol e- 4- carboxylic acid
met hy|10e sAdministraBen &l Rrameequocah @smpdsiteor:nul a | exi st in tautoneric "
equi i brium I ag Laut. re name
iI'lustrated o?g lled{’]g\n sp%anfF%i;irg%ﬁ%]gﬁIiv}r{:{ﬂf J&m%étmdl 1?%5 g@ %ﬁc Vbossi bl e

t aut oner . anYie vie rny ¢fithe usual mdtvecqpnw@mmﬂcsdmowmmtthetaheeimbﬂ snTgusﬁubl e 5 |

t aut oner s, ustrations an
descripti o%@ﬁa@%ga&&%%ﬁ%%ﬁgﬁw%ﬁ#gthQ%PélH&ﬁly dameo%f’tsr?ay YAt aut oneri c
equi | i briwidely Gpmptingrdshegkverifof thel diseask, thewge hid mhmxcheaéehloéthemjdcautorrer s are
”am‘v‘dqf' | dottsidy @lifecto ou% D&h%é&he‘i"?ﬁ%ﬁb%ﬁexam?é s dlelfq:ﬁglé et‘%f]‘ctn{v%’” as one

possi bl e ‘taut’oner. e un St 00¢ e all possible
amounts of a compound of Formula I may range from 0.1 micrograms per kilogram body weight

(pg/kg) per day to 10 milligram per kilogram body weight (mg/kg) per day, typically 1 pg/kg/day
to I mg/kg/day. Therefore, a therapeutically effective amount for a 80 kg human patient may
range from 10 pg/day to 100 mg/day, typically 0.1 mg/day to 10 mg/day. In general, one of
20 ordinary skill in the art, acting in reliance upon personal knowledge and the disclosure of this
Application, will be able to ascertain a therapeutically effective amount of a compound of
Formula I for treating a given disease.
The compounds of Formulz I can be administered as pharmaceutical compositions by
one of the following routes: oral, systemic (e.g., transdermal, intranasal or by suppository) or
25 parenteral (e.g., intramuscular, intravenous or subcutaneous). Compositions can take the form
of tablets, pills, capsuies, semisolids, powders, sustained release formulations, solutions,
suspensions, elixirs, aerosols, or any other appropriate composition and are comprised of, in _
general, a compound of Formula I in combination with at least one pharmaceutically acceptabie
excipient. Acceptable excipients are non-toxic, aid administration, and do not adversely affect
30 the therapeutic benefit of the active ingredient. Such excipient may be any solid, liquid,

semisolid or, in the case of an aerosol composition, gaseous excipient that is generally available

46-



tautonmers are nmeant to be enconpassed by such nanes, illustrati ons and
descriptions. 10 Adm nistration and Pharnaceuti cal Corrp05| tions:

general , conmpounds of Formula | will be admnistered i n%g Séemcal |y
effective anounts via any of the usual and acceptabl e e in the

art, either sin in conbination with another therapeutic agent.
t her apeut i d&q’f"i/%é%f ective amount may vary widely dependPREUSH/EHRE severl ty
of the disease, the age and relative health of the subject, the 15 potency
of the conmpound used and other factors. For exanple, therapeuti cally
effective anounts of a conpound of Forrmula | may range from 0.1 m crograns
per kil ogram body wei ght (ug/kg) per day to-10 m | ligram per - kil ogram body
wei ght ( may/dsgdf RBrindRwst. typically 1 ug/ kg/day to | ng/kg/day. Therefore, a
t her apeuti cal | f tive amount for a kg human patient may range from
10 ag/day to %@gﬁéﬁ‘ﬂ%ﬁ““"?%ﬁ@ﬁ?tfs V“’]Gdels"’rﬁ‘g'/ E?gk'flo"ie talfoﬁ‘r‘l:ﬁfed!fﬁmser HcQ&mer al , one
of 20 or dpdramymsKk iitd, ﬂmn dhhiR, sflich gelPAGignEihnt fleafa@d, bRANGEsAREY) glp@kg onal know edge
and the disclosure gl E‘ @g plication, will be able to ascertain a
gt

t her apeut PS4 Es P ekigymilk, arighedifoligrid apbiemiseld §ciPBRtS t r eat i ng a

gihven ai sma;s& seitbed ﬁ@ﬂwuxnéﬂiar@f glyGdréllibr8pylen€ AcoDghdaeidug bisd, BEREnaHose
pnar naceu

t
(e.g., %gﬁ?ﬁ%l?‘}?hl m"ia peegle S5\ g Sl et T Py syPeansd, mimprabfiler a1 (e. g.
i nt ranuscshlsﬁﬂe,oﬂl, mtﬁﬂﬁﬁ)’]%&eﬂd 1iguil Cattieel @ardSylarly EorTHIeadbld sORGosaiciidke the form
ol ids, powders, sustained rel ease

of tablets sul es

formul ati Hﬂ@p ai‘B? ﬁ?'1°8 sdex“°§‘°i@‘ﬂég']§$l§)ns, elixirs, aerosols, or any other
appropriate co:maﬁabﬁmem@mﬁoafd@fﬁmrailsﬁﬁeainpoilﬁbnr@@wa@&lidelpdeg@ﬂmgund of
For rul i n_caonbin n.wth east ne har maceuti cal | ccept abl e
Exci pi Bt PORCESRE LD BB IT T & i Bt 6] PP A R OBl and do
not adver siedef sidill make B(bf phemidaeicalseishdes 1bgaefal, hcaﬁpdsiﬁen 8t doi@orind gf edi ent .

Such ex0| ie ui d ol i h ase of an
Sor o5l cba P reting & et st et ot SPLEG e Dt b P e 06 1
SEP 2003 M@‘?ﬁﬂbﬁﬁ:ﬂl%ﬂﬁéﬂféﬁﬁm}ﬂGfﬂx%ldbzcbemgﬁae(aimﬁ&lt bi extipieht. Predérhbly dol 1 d
pharnaceutlcal ex ients include starch, cellulose, .talc, Iucose

| act ose, Riiepagedicd gf&?"é’t“f’?w‘” fngsters |“Z:‘ésmg|lel 'ﬂ'lfrdosa%%ftﬁf or SRS 5o agnesi um
st ear atse, treponihintionis & singlabmt, dosgy forih @d libinmnah ediedf @ymBank isl Specikibaly i de, dried
skimmlk, and the like. Liquid and sem solid excipients 5 may be sel ected
from wat er&thanol , gl ycerol, propylene glycol and various oils, including
t hose The compounds of Formula I can be administered alone or in combination with other

compounds of Formula I or in combination with one or more other active ingredient(s). For
example, the compounds of Formula I can be administered in combination with a therapeutically
20 active amount of a bisphosphenic acid or acid ester derivative or any pharmaceutically

acceptable salt thereof. Swuitable bisphosphonic acids and acid ester derivatives include
compounds corresponding to the following formula:

P(O)(OR*)OR™®
44__X 1 IC_,_R45
P(O)(OR**)OR*?

wherein X! is a bond or (C,;)alkylene, each R® independently is hydrogen or (C,,)alkyl, R*
25 and R* are selected independently from a group consisting of hydrogen, halo, optionally
substituteﬁ (C, sp)atkyl, (Cy5p)cycloalkyl, hetero(C, 4 )cycloalkyl, optionally substituted
(Cs.10)aryl, hetero(Cy p)aryl, -NR*R*, -OR*, -SR*, wherein each R* independently is
hydrogen, (C,.,g)alkyl, (Cy g)cycloalkyl, optionally substituted (C,_o)aryl, provided that both R*

and R* are not selected from hydrogen or hydroxy when X" is a bond; or R* and R* taken
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of petroleum animal, vegetable or.synthetic origin (e.g., peanut oil,
soybean oil, mneral oil, sesanme oil, or the like). Preferred liquid
carriers, particularly for injectable solutions, include water, saline,
aqueous dextrose and gl ycols. The anmount of a conpound PFngﬁ&pi |n t he
conposi tion nay vary widely depending 10 upon the type~o tio

size of a W@eUEage, kind of excipients and other fact8FFURNOMISt o those
of skill in the art of pharmaceutical sciences. In general, a conposition
of a conmpound of Fornula | for treating a given di sease wil | conprise from
0.01 %v to 10%w, preferably 0.3%v to 1 %, of. active ingredient with the
remai nder bei ng the excipient or excipients. Preferably the pharmaceuti cal

coNposi t i @pketed fdd M8 RAE dhébin2C S ) EBloRkH RcinddORARS 1 Mdthd B, coNnti nuous 15
treatment or in a single unit dosage formad |ibitumwhen relief of

synpt ons laeéer%(ﬁe@)fixciqe%wh ipcludegpyoidipy! andyge b‘@nﬁﬁ“@uﬁ% ingludegsphemyl ®@d| can be

admi ni st egy §ﬁ&hﬁl Qlﬁ%et%(d&'})a%@maluﬂétduﬁalymsbﬁhlﬁwﬂ%ﬁmdy@Qﬁpﬁ’piﬁﬁﬂéolﬂf Formula | or
in conbination with one or nore other active ingredient(s). For exanple,

t he conpoimidrsoryridytardhs dke| can be adninistered in conbination with a

t herapguti cal |1Msta%@es%ﬂkieiﬁ@{4adﬁ@}éﬂf{“91fe s@as@hé@f@?@i‘l@ﬂ}n‘a‘y AQhd, Bl a@0bd ester
derivative or phar maceutical |y acceg}fﬂiky’1 e salt thereof. Suitable

bi sphos phiépited t%ié g2 ligh béntgd @‘s‘ieéf-'f"(@eu)ﬁ? eCsioiph o Gaipdunds

cor r espongipagst @rhgd Lgn Qrﬁér&g eécﬁlkmlé RdepBdt y@gdm%%}(ad Gdigs P(O) (OR43) OR43
wherein X' is a bond or (C, yl ene, each I ndependently is hydrogen

or (C-,, ,‘)eaﬁflkwefo(ﬁk 10)012’3’&%6“%5 Bxf@héléﬂéﬁ‘% @ﬁ‘lk%@@p@ﬁ&éﬁ{“fiiﬁ PR¥hAne gr oup

consi sti ngipRthyldhaasit, 2ol clueiide Hylm i, @by a3yl kyl ,
(C3_3 cycIp ¥ky| he(tter%?JCSBu ctql'él glglk“l{ :p?odr?alﬁl(subsg%tuted

10) ar y1)|° imidazonsidy! andfheglikgy Suit ebvenelly subgtiuted AU iBGUIdE: Y BEE: hm&w‘

i ndepende@!talo- dussmdfédqjhggen (C1. 1Q al kyl, (C3 10) cycl oal kyl, optionally
substituted (C, 5- ?Jar rovided that both Rda _and R45 are not sel ected
from hydr ogen Pbimnﬁif'&i Qﬁfi/{"‘ ysphosphaniciagidsand Ged estes dengyatives fgrepilitibl en - 47 115

SEP 2003 m&%@a&&ﬁnmﬂ;hﬁ%&%@@oﬁ@gamﬂmm@rnah&&iﬁgse)@ww Bng;, wherein

(C3.10) cycl oal kyl incl udes. adanant and the |ike het ero o) cycl oal kyl

i ncl udes %&?Ftﬁ%ﬁ?’amﬁﬁouaﬁws'ﬁ% of Pkdégse’c ddrowy) o pglp, and RP iselectphizythe ang
napht hgl , grauptohaits 6dphonkly Subitutbd (Tl ARSI, Bd H@l-S1<, wheeRBnoty [yagyr i dyl

fury], i ngr% ezng)il yl,

A non-limiting subclass of bisphosphonic acids and acid ester derivatives thereof
suitable for administration in combination with compounds of Formula I include those in which
R* is selected from the group consisting of hydrogen, hydroxy and chloro and R* is selected

20 from the group consisting of optionally substituted (C, ;,)alkyl, chioro and chlorophenylthio.

A non-limiting example of a bisphosphonic acid suitable for administration in
combination with compounds of Formula I include that in which X' is a bond, each R* is
hydrogen, R* is hydroxy and R* is 3-aminopropyl, namely 4-amino-1-hydroxybutylidene-
1,1-bisphosphoenic acid (aka alendronic acid), or the monosodium trihydrate salt thereof, namely

25 4-amino-1-hydroxybutylidene-1,1-bisphosphonate monosodium trihiydrate (aka alendronate
monosodium trihydrate), described in U.S. Patents 4,922,007, to Kieczykowski et al., issued May
1, 1990; 5,019,651, to Kieczykowski et al., issued May 28, 1991; 5,510,517, to Dauveret al.,
issued Aprif 23, 1996; 5,648,491, to Dauer et al., issued July 15, 1997, all of which patents are
incorporated by reference herein in their entirety.

30 Further non-limiting examples of bisphosphonic acids suitable for administration in

combination with compounds of Formula I include the following:

cycloheptylaminomethylene-1,1-bisphosphonic acid (aka cimadronic acid), described in
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i m dazopyridyl and the like. 5 Instances wherein R' and/or Ras are
substituted (C,.30)ai kyl may include, but are not Ilimted to, (Cl.30)alkyl
substituted by hetero(C5_10)cycl oal kyl, (C6_10)aryl, hetero(CG O aryl,

-NR4' R47, -OR'' and -SR47, wherein each R'' is independ §EPy9U gen or
(C1- 10) aI kyl; wherein hetero(C5-10)cycl oal kyl incl udes g rr and the
li ke, {'(9%591 4i ncl udes phenyl and naphthyl, and het ary_

includes qU|nonI i soqui nolyl, pyridyl, fury], |ﬂU|dazonI, 10

i m dazopyri dyl and the like. Suitable optionally substituted aryl groups

i nclude, but are not limted to, hal o-substituted phenyl. A non-limting

cl ass of bisphosphonic acids and acid ester derivatives thereof suitable
for adni niUst Padnk 9070,33506 ottt ANiswiet Novaiporsnt®oof Fornmula | include those

in which R44 is | ect from.the rou n ti.n dr.oge hydroxy or
ol o and Fas bsISRERHETD R iE e B0 Sofer e b GFtRaHal y
subst i tutm&edfﬁimr&@)oaddl@phte disédin, aleddribcdd Belgiuheaent67R465 (1566f 45k JFO)eal Kyl or
phenyl . %on I |]gl(])]( 9132) subcl ass of bi sphosphonic acids and acid ester

J|

derivati v@ "'t*?ﬁe? itable for admnistration in conbination with
conpounds of Foliyatbke3ipyirdlidinit @piopyisiend 11-vighosphorRasrid @kasEl-emsBgd from the

group consi sti of roxy a chl.oro and R45 is selected 20
fromthe gr oupﬂg’gf?é‘}’eé%’?ﬂ‘ﬁ'ggq db‘g%fp(yﬂ’&%/m‘pg%‘?fjfof’ﬁta‘é' ):(Cl-30)al kyl, chloro
and chl or ophenylyihixg-3-(VAnetgNipbity Thiiag)pesAphes] , Dbisgholihsbesprni ¢ aci d
suitable for, adm i co ds of Formula |

i ncl ude t Q’tdrqnf’f a\ﬁﬂ}? &T‘d ng'sa ¥Bha® 4&2&#‘%@”#8"”%&&%‘8 R44 is hydroxy
(im(i 5_48 |h S 3héﬁlarﬂﬁcp[-@jaydmyhéx@ﬁdlbhe}té %amdaﬂroﬁmhg&d(akx?ﬁmcyﬂdadﬂne- i hvdr at

, 1- bi sphosphagn endr an r e sodi um tri hydrate
st tRoreof Hafelanates ! Sutngpop el EhihisegrtaniRasadons i hos phonat o
nonosodi um tr |jeamlﬂcalﬁyc(radyaropgllﬂadplomatlmospmmmnmahﬁdrdswdmam e), descri bed
in US. Patents kows e 1990;
5,019, 651, to & é‘@%}%&‘/zgéﬁ“eéq "éﬁpﬁ‘”p U P& (?\’féﬁ" “i“l‘"’ﬁ’éi%e%“%é‘ ‘é%? to Dauer
et al., PssuNd4400406,23, 1996; 5, 648,491, to Dauer et al., |ssued July 15,
1997, all of gten in ratedb fer nce herein in their
entirety. 30 \Ighhyt%h ﬁ&m}'?y%{hellldﬁﬁe ggrgg. cghoglp g %Ssep ORI S)am ds suitable
for adsinistr %ah@mphmyltmmmtlhﬂaicbmphosﬁ:bmc EDﬁli’l(]'akn,tﬂutkorﬁCf ackdyrdastkibedlin Ursc| ude t he

o1 ot o KRR WIS 05 g b, ProgPION £ act O (aka
1-hydroxy-2-(1 H-imidazol-1-yl)ethylidene-1,1-bisphosphonic acid (aka zoledronic acid);
all of which patents and other documents referred to above are incorporated by reference
herein in their entirety,

20 A non-limiting subclass of bisphosphonic acids suitable for administration in combination
with compounds of Formula I include those selected from the group consisting of alendronic
acid, cimadronic acid, clodronic acid, tiludronic acid, etidronic acid, ibandronic acid, risedronic -
acid, piridronic acid, pamidronic acid, zolendronic acid, pharmaceutically acceptable saits
thereof, and mixtures thereof. A further example of a bisphosphonic acid suitable for

25 administration in combination with compounds of Formula I is alendronic acid or a
pharmaceutically acceptable salt thereof, and mixtures thereof. A further non-limiting example
is alendronate monosodium trihydrate.

Compounds of Formula I can be administered in combination with a therapeutically
active amount of an estrogen receptor agonist. Non-limiting examples of estrogen receptor

30 agonists suitable for administration in combination with the compounds of Formula I include
naturally occurring estrogens such as estradiol, estrone and estroil, or synthetic estrogen

receptor agonists such as
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PCTI USOCQO' 06885 U.S. Patent 4,970,335, to Isonura et al., issued Novenber
13, 1990; 1, 1-dichloronethylene-1, 1-di phosphonic acid (aka clodronic acid)
and the disodiumsalt thereof, namely clodronate di sodium_described in

Bel gi um Patent 672, 205 (1966) and J. Org. Chem 32, 411H ML &EP 29@

1- hydr oxy- 3- pyrrolldln 1-yi propylidene-1, 1- blsphosphonlc aci d &

EB- 1053) ; WOPY§Hdxyet hyl i dene- 1, 1-di phosphonl c acid (akECEUPYOEH? acid);
1- hydr oxy- 3- ( N- et hyl N—pentylanlno)propylldene 1, 1- bi sphosphoni ¢ aci d (aka
i bandronic acid), described in U S Patent No. 4,927,814, issued May 22,
1990; 6-amno- | -hydroxyhexylidene- 1, 1 -bisphosphonic acid (aka
neridronic acid); 10 3-(dinmethylam no)- | -hydroxypropylidene- 1, 1

- bi sphos pletiyafxpgi(@hfdadsapiehylReiz0H] iR 8yl M: (2-piperidin-1-ylethoxy)phenyljmethanone

e S B SR B AR AR SRR O o < O

descr i bedtamdxin. A ndtalitifhg NBclasd oG iogdh ﬁs,ceptor agomsts suitable for administration in
1- hydr oxy- 2-p |d 3- Iethylldepﬁ 1, 1- bi sph onlc aci d %a a risedronic

acid); 15°%8Y Bhan AR R WAL %WF??“’&&‘F‘H“ &S5 4¢-udr oni ¢

aci d), Mesdﬁbgaae&ept& dgbr&ts widahRed agﬂ.m&iaatageﬁa&t prbﬁbﬂﬁﬁﬁkdn&hﬁxeﬁbfe&bd o aéxt ober 24,
1989; and 1-hy droxly élH—l m dazol - ¥ %ﬁth | i dene-1, 1- blff?,%hOSphom c acid
(aka zol e‘c‘:ﬁ“%ﬁ“éecé}f:tf’d)“’d“ jors- FFUQghT ff’ﬁepﬁ’é ufigl 829045 °BR FET HERSE referred to

above ar eesrbgmlapenistbidtsb Yahiifen, #hHeRamile bdcAvelyexbiiedinrestedpb :[gatnyt efféd A

non-limtin ubc) ss of hos c acids swt ble.for Stration in
oMol nat | Bhite Bnerin BT AT R EPA e Sosf fefealct stg REsBissat BEPBE P 1 oo 1 b
group convissiisagetivé Aaﬂmsamr Bitiogen Adildds, BohdMadlr IMNG. 4a0ttdber ¢9930 180811808 CH d,

pi 1 r i o0t e GaahiraP L SR p R BB s st it decurPef

accept abl ® Miflkt 8 al., Noednetaf 16 amt lﬁﬂnxcttluptese cioh'@bﬁﬂi desribadliit UESL Paer@anpl e of a

5 R o8 S B P Lo o

salt ther &952,3samlcliﬂ1nahunﬂss¢plmnf4 1989 substituesd ban&nﬂﬂopmnb t:mjpoemh,rrpl e is

al endronat e m t y at o] r mul
admi ni st e‘tfleé“c'}’rﬁ%% S@%ﬁﬁ#%ﬁ 4vé E°r~.565m‘tg%‘regria§%‘8?s‘“f 119% are, Su%%blf & S'Ia':’ e’h nt of an
estr ogen feedpep partial agamistssior adidiriistiation Wittt @waopidest Fotmus, amgbﬂhwhec eptor 30

agoni sts sy abl.e. for adm nistrati.on in._conbin rrpounds of
Formil o | B4R S Pt Pk L P R e R 4R o ot r one

and estr oedtiretpr synt heti c estrogen
More particularly a pharmaceutical composition of this invention may comprise a

therapeutically effect amount of a compound of Formula I in combination with one or more

20 active ingredient(s) selected from the group consisting of (i) a therapeutically effect amount of a
bisphosphonic acid or acid ester thereof or a pharmacentically acceptable salt thereof and (ii) 2
therapentically effect amount of an estrogen receptor agonist or a pharmaceutically acceptable
salt thereof; and one or more pharmaceutically acceptable excipient(s). Non-limiting examples
of such bisphosphonic acids include 1,1-dichloromethylene-1,1-diphosphonic acid, 1-hydroxy-

25 3-pyrrolidin-1-ylpropylidene-1,1-bisphosphonic acid, 1-hydroxyethylidene-1,1-diphosphonic acid,
1-hydroxy-3-(N-methyl-N-pentylamino)propylidene-1,1-bisphosphonic acid, 6-amino-
1-hydroxyhexylidene-1,1-bisphosphonic acid, 3-(dimethylamino)-1-hydroxypropylidene-
1,1-bisphosphonic acid, 3-amino-1-hydroxypropylidene-1,1-bisphosphonic acid,
2-pyrid-2-ylethylidene-1,1-bisphosphonic acid, 1-hydroxy-2-pyrid-3-ylethylidene-1,1-

30 bisphosphonic acid, 4-chlorophenylthiomethylenebisphosphonic acid and 1-hydroxy-
2-(1H-imidazo}-1-yl)ethylidene-1,1-bisphosphonic acid or acid ester thereof or a
pharmaceutically acceptable salt thereof; particularly 1,1-dichloromethylene-1,1-diphosphonic
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[ 6- hydr oxy- 2- (4- hydr oxyphenyl ) benzo[ b] thien-3-yl] [4-(2-piperidin-
-yl et hoxy) phenyl ] met hanone (aka ral oxi fene) and
{2-[4-(1, 2-di phenyl but -1 -enyl ) phenoxy] et hyl ) di net hyl amjhd @Eﬁiﬂﬂa
tanmoxifen). A non-limting subclass of estrogen receptor'éﬁﬁﬂhﬁgg sui tabl e
for admini QWSHA in conbination with the conpounds of P T include
estrogen receptor partial agonists (i.e., 5 estrogen receptor agonists with
m xed agoni st/ antagoni st properties), sonetines referred to as estrogen
receptor nodul ators. Estrogen receptor partial agonists can exert
ti ssue-sel ective estrogen agonist effects. Tanoxifen, for exanple,
sel ect i vedcjd @4 QhirmadkiticaB 4c0gedbleasgio theebdf aad prefetablyA1-didhordaneiiglent-n humans.
Additional guktaﬁle estrogen receptor partial agonists are described in
Ti ssue- Seb EEPRRIRAT MRS G EIFBHen Anal ogs, Bone Vol . 17, No. 4, October
1995, 181S-190S. 10 Certain
3-[4-(2-phenylindol -1-yl nmethyl)phenyl ]acryl am des, described in" U S. Patent
'5,985,9101’ i1 ler et al., Novenber 16, 1999; benzot hi phene conpounds,
described in U S. Patent 5,985,897 to Meuhl et al., Novenber 16, 1999;
napht hyl conpoupds, . described in U S.. Patent 5,952,350 to Cullinan et al.,
SeptenberﬁT%gmigﬁggkgﬁ STPYUY %ﬁEB hi ophene conpounds, described in
U. S. Patent 5,&Haipoehbdof Fonfaih Iindviadh Riland R\@sgembeformfloxok 08, prepaed dyli t abl e
estrogen 15 rece tor §ﬂ$tia% aggﬁists for adm nistration with the conpounds
of For mul oqeeding 45 e {gllowine SEBIEME Rt s and ot her documents referred to above
are incorporated by reference here%n in their entirety. More particularly
a phar maceutical conposition of tht4dhiention my conprise a
therapeutically effect amount of a conpound of Formula | in conbination
with one or nore 20 active ingre&fﬁgt Rsel ected fromthe group consisting
of (i) a therapeutically effect anmoynth gf a bi sphosphonic acid or acid
ester thereof or a pharnaceutically R%QIe salt thereof and (ii) a
therapeutically effect ambunt of an egtrogen receptor agonist or a
phar maceutically acceptable salt thereof; zand one or nore pharmaceutically
accept abl e excipient(s). hbn-linitingfgfa of such bi sphosphoni c aci ds
include 1, 1 -dichloronethylene-1, | 3 feacid, 1 - hydroxy 25
3-pyrrolidin-1-yl propylidene-1, 1-bi sphos ni £ acid,
1- hydr oxyet hyl i dene- 1, 1- di phosphoni ¢ faci d, R
1-hydroxy-3-(N—nethyI-N—pentylaniQp)p opyIid%ne-l,l-bisphosphonic aci d,
6- am no- 1- hydroxyhexyli dene- 1, 1-Bi spfosphoni ¢ aci d, 3-(di nethyl
am no) - 1- hydr oxypropyl i dene- p1, 1-\i spfilosphoni& aci d,
3-anino-I-hydroxypropyIidene-Txfibg hoxﬁg_ aci d,

R p4

@ ®%),
in which n, A, X', X2, R, R%, R?, R%, R” and R® are as defined in the Summary of the Invention
10 for Formulae I and IL
Compounds of Formula I in which R® and R® together form oxo (Formula I(a)) can be
prepared by reacting an organometallic compound of Formula 2 with a compound of Formula 3.
The reaction is carried out in a suitable solvent (e.g. tetrahydrofuran {THF), ether, or the like) at
-80 to -70° C, preferably at about -78° C, and requires 30 minutes to an hour to complete. The
15 organometallic compound of Formula 2 is generated by treating a corresponding organo
compound, or a brominated derivative thereof, with n-butyllithium or ters-butyllithium in a
suitable solvent (e.g. THF, ether, or the like) at -80 to -70° C, preferably at about -78° C, for

approximately 30 minutes to an hour.
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2-pyrid-2-yl ethylidene-1, 1-bi sphosphoni c aci-d,

1- hydr oxy-2-pyrid-3-ylethylidene-1,1 30 bi sphosphoni c aci d,

4- chl or ophenyl t hi orret hyl enebi sphosphoni ¢ aci d and 1-hydi@kggp 200

2-(1Him dazol -1-yl)ethylidene-1, 1-bi sphosphonic acid or acid ester thereof
or a pharmaceutically acceptable salt thereof; particular

1, 1- di chl or¥#¥3flAene- 1, 1- di phosphonic -50 [I..5 SEP 200%%‘88/‘%8%1451_

PCT/ USOQ' 06885 acid or a pharmaceutically acceptable salt thereof and
preferably 1, 1-dichloronethylene- 1,1-di phosphonate nonosodi umtri hydrate.
Chem stry: Processes for Mking Conpounds of Formula I: 5 Conpounds of
Formula | in which R5 and R6 together form oxo can be prepared by

proceedi ng as Qdmpbii@s bHdavh NG whidhelRing coirhemy X'iRB) n 2 3 in which n, A
X, X2, R, R, R3, R4, Wand re as fined in . Su ry of the

| nvent i on4’5‘f§al?y8¥°°@6?ll“ﬁjﬁQéUXIaZOAR%CV?P{m QM gt aﬁépﬁﬁﬁ r"I”‘}*’i"}f;“ %hi ch R5 and
R6 t oget hgepatambipR¥adinfay iltedolbvz)Schaie e  prepared by reacting an
organonetal lic conmpound of Formula 2 with a conmpound of Formula 3. The
reaction is carried out in a suitaghenspl vent (e.g. tetrahydrofuran (T),
ether, or the like) at -80 to -70 C, preferably at about -78 C, and
requirgs 30 mnutes to an hour teg2corgiete. The 15 organonetal |ic conpound
of Formula 2 is generated by tregtingja corresponding organ conpound, or a
MOMrmtaidmivmivethmeﬁﬁxwﬁ PR4hiumor tert-butyllithiumin
a suitable solvent (e.g. THF “et , Off the like) at -80 to -70 C
preferably at about -78 C, for proxNHntely 30 mnutes to an hour. -51
115SEP20 WO 00/ 55144 PCTI US00106885 @onpounds of Formula | in which the
ring conprised by X is a :

HO>,R7
HpN-J*R8
5(a)
R? OH
R} & o r?

R® gt Ne3ips
Xb)
in which X2, R!, R* R, R?, R7 and R? are as defined in the Summary of the Invention for
Formulae I and IL.
Compounds of Formula I can be prepared by reacting a compound Formula 4 with a
compound of the Formula 5(a). The reaction is carried out in a suitable solvent (e.g.
10 chloroform, ethanol, or the like) at reflux temperanzres and requires 3 to 24 hours to complete.
In a similar fashion, using analogous reaction conditions to those described in Scheme 1,
compounds of Formula I in which A is a heteropolycyclic radical wherein X! is a ring member

atom of an oxazole ring, R® is hydrogen and R® is hydroxy can be prepared by reacting a
compound of Formula 4 with a compound of Formula 5(b):

15 HO,

R7
®%),
5(b)

in whichn is 0, I, 2 or 3 and B is a heteromonocyclic radical containing 5 to 6 ring member
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4, 5-tetrahydrooxazol -2-y1 or oxazol-2-yl or noiety, R5 is hydrogen and R6
is hydroxy can be prepared by proceeding as in the follow ng Schene 2:
Scheme 2 5 4 HOR7 H2N R8 5(a) 1(b) in which x2, R, Rl SREPRYYIR7 and R’
are as defined in the Summary of the Invention for Formulae | and I1.

Compounds of Fornula | can be prepared by reacting a co nd F la 4
with a coffRWE4f the Fornula 5(a). The reaction is Cg??ffggnogg{sg}"n a

——

suitabl e solvent (e.g. 10 chloroform ethanol, or the |like) at refl ux

tenperatures and requires 3 to 24 hours to conplete. In a simlar fashion,
usi ng anal ogous reaction conditions to those described in Schene 1,
conpounds of Formula | in which Ais a heteropolycyclic radical wherein X

i s a ringamaBerfused h@sfoniycadic Ga6aaNloRtaiing 3, to Roriigmdnber igmnwhdiehn B8hi s hydr oxy
can be prepared by reacting a conpoupnd of Fornulag 4 with a conpound of

For mul a ST CONEES f9 7 RRENPISHg Lo PR AREL g mprbes S1om 1s dcagfon JOR AL p [ 5

het er ononpgyredtdns, shdR1 @AR? Banidingd N GheSutrtnafy of ktHRRInveRitAEsr FobiuldkTandEP 2003 WO
00/ 55144 PCT/ USOQ 06885_at o or. a fused het eropol ic radica
oontoiming & (GTRERE AR Lre GBI SR e 4 Pl BRI 5 1o 7

ring menber atons and each ring rreg‘%er gtom is a carbon atomor a
heterodtom and R and R is as def{"f88°in the Summary of the Invention for
Formul ae | and Il_ Conpounds of Fornula | can be prepared by proceeding as
in the follow ng Scheme 3: 5 Scfrlerreoﬁ 1. RIX20Y

HN 7
R™ p4
6

®RY,

1.R'x*0Y
2. optionally deprotecting

1?2 OH
1
3 A
R™ g4 &(Rs)n
I(c)

in which Y is hydrogen or an activating group (e.g. 2,5-dioxopytrolidin-1-yl (NBS), or the like)
andn, A, X', X3, R, R?, R?, R4 R’ and R® are as defined in the Summary of the Invention for
Formulae I and IT.

10 Compounds of Formula I can be prepared by reacting a compound of Formula 6, or a
protected derivative thereof, with a compound of the formunla R'X*0Y, or a protected derivative
thereof, and then optionally deprotecting. The reaction is carried out in the presence of a
suitable base (e.g. triethylamine, diisopropylethylamine, or the like) and in a suitable solvent
{e.g. acetonitrile, N,N-dimethylformamide (DMF), dichloromethane, or any suitable combination

15  thereof, or the like) at 10 to 30°C, preferably at about 25°C, and requires 24 to 30 hours o
complete. When Y is hydrogen a suitable coupling agent
(e.g. benzotriazole-1-yloxyuispyrrolidinophosphonium hexafluorophosphate (PyBOP®),
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC), O-benzotriazol-1-yl-
N,N.N’°,N’-tetramethyluronium hexafluorophosphate (HBTU),
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- 2. optionally deprotecting in which Y is hydrogen or an activating group
(e.g. 2,5-dioxopyrrolidin-1-yl (NBS), or the like) and n, A X, X2, R,
R2, R3, R4, R and R8 are as defined in the Sunmary of ifHe QP ¢pg3 on for
Formulae | and Il. 10 Conpounds of Forrmula | can be prepared by reacting a
conpound of Formula 6, or a protected derivative thereof, with a conpound
of the for WRMSRK20Y, or a protected derivative thereofSVHi§O5%n _
optionally deprotecting. The reaction is carried out in the presence of a
suitabl e base (e.g. triethylamne, diisopropylethylamne, or the |ike) and
in a suitable solvent (e.g. acetonitrile, N, N-dinethylformm de (DW),

di chl oronet hane, or any suitable conbination-15 thereof, or the like) at 10

to 30C m-etfeabioriaad-1apLl,3,2%emedltonas h{Btordgholphatd @ADLy, s to conpl ete.
en, a_ sul

When Y is hydro )i t.able coupl i, agent (e.q. .. ,

bonzot 11 drbH P bRy DL h I U B e A s r RS BB hat o

( Py BOP( 1 )tdisthylaknihe3 octhdmiizi reyiiraiind e ydap ticsr&fuliyd 20188 ot iokb@lfleddy dr ochl ori de

(EDC), O benzotri azoleité%tyl - NNN,N -tet ran;gt thI uronium

hexaf | uorSBIESHILAR O §is§Es by any seans which removes the protegying groppandgives (ipy 00/ 55144

ECTI ]E |J§O%9ﬁ8 gﬁaﬁlﬁt (n%iaa&ﬁble Rl 1A c&ﬁa\(ﬂk& delsc;tiﬁ)iorﬂcflhﬁeoﬁnﬂ]ﬁs BppIeAbRM b;,treo ni u mh
exaf | uor ophosphat e, (HATU), 1, 3-dicyc Xyl c odiimde (DCC), or the

i ke) an(freﬂﬁ@eoeP’é’?e@t.mglﬁprué?qdé?fb’rrﬁ'ﬂ?ﬂa A Tg’ﬁi{%@a‘gtﬁgﬁe@’tﬂh’gf I"ﬁéﬁ"ﬁe, or the

like) is Gompdiin @@lgﬁad%rﬁmgs,mmd C {18 B Ling.a8812 nheaﬂad dwdﬂpsortsh@merrpl ete.

Deprot ecti on can _be effect ny nmeans i.ch renoves the protecting

or oup. andBRFER § A EorspouBLeTarm s HA esOronme pil SEREE R A PRIPE b XABNE | cd

descri ptigyn tofand Iinfr@chni ques applicable to the creation of protecting

rou and-thejr renoval c be found.in T. W. Greene,_ .Prot in Groups in
O amie Sy nt hoemesndit Ror b e PR procet g o gt 17 R EREtaE it 1 one of

the preparation of a conpound of Formil al in accordance with Schene 3 are
set forth in Exanples 8, 9, 10 and¥¥*% nfra. 10 Compounds of Formula | can
be prepared by proceedi ng as inzthe foll owi ng Scheme 4: Schene 4 7 R39CH
R-' ° : Ill OH

R 4
TR ®®),

.
R¥0H

R? H

“‘Xz/N x1 R’
3 A
R™ g4 & 8
R
I(¢)

in which R¥ is -X"X®R® and n, X', X3 X7, X& R, R?, R? R* R’, R? and R¥ are as defined in

the Summary of the Invention for Formulae I and I1.

16  Additional Processes for Preparing Compounds of Formula I:
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R1(c) in which R39 is -X7X8R20 and n, X, X2, X7, X8, R, R2, R3, R4, RY,
RB and R20 are as defined in the Sunmary of the Invention for Fornul ae |
and I1. 15 Additional Processes for Preparing Conpounds of Fornula I: -54
11 5 SEP 2003 WD 00/ 55144 PCTf USOQ' 06885 Conpounds of HArn8&P 208 which A
is optionally substituted oxazol-2-yl can be prepared by oxidizing a

cor r espondW00&Est#pound of Fornmula | in which Ais 4,5-d¥ﬁ?ﬂ$@@%§§o{;ﬁ-yl.
The reduction is carried out in the presence of base (e.qg.

1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU), 1,5-diazabicyclo[3.4.0]non-5-ene
(DBN), or the 5 like) in a suitable solvent (e.g. dichloronethane, or the
like) at 20 to 25 C and requires 6 to 12 hours to conpl ete. Conpounds of

Formula | in \inpbunk¥ of Formil{ £h Qich ais BRtioR41§ Ratistdel bRANZ-yi 6 Teespondi ng
compound of Formula | in which R is methoxycarbonyl. The conversion can be

ef f ect ed BPatef Buptidigng meerirsrondipe eapayndof Formaldin ihith A isoxi de in a suitabl e

sol vent (£5-Gihyd®ddA@dLh-y1. Othe 3ddudtidf is!chrfie]d o tn BOprbLncdof Basé(eand requires 6 to 12
hours to conplete. Co i i Is -C(O NR24R34 or

) ounds of Formula | in which R |
- C( O) NR4 2c-iazsbicysjabid-glundecrenp PBY)e hadierbisyclpld 40inoRy-ege E¥MPed Msndi ng
conpougd 1k) ik kiiabie sdivdnewWhaishlorBethdne -dekt)ifkd) at 29 th b5 BC QIR ©fi2t he
formul a NHR2ZOR21 or NHR42CHR43C( O OR29, respectively. The reaction is
carried JWPs{dCcomRtenr esence of a suitable coupling agent (PyBO' (r), EDC,

HBTU, 15 DCC, Rfnpbid@s dfifeaiulaiid Waas &’ sec@)oNchk s frspaRa applaet hyl ami ne,
triethylamne, or the like) in a suitgble solvent (e.g., DVF, or the |ike)
at 20 to ®BesPendipggompepnt plfompulp bR & REREHIPRY e The COBHSIGES0f  For mul a
I in R idfecteEpyR2egthd et eRaHEd siiuni RAEdxidGh AsuneiIPUREL (OF, efhaiidnka | in
which R is h drogenomnth a conpound of the formula R21X7X60H. The reaction
i s car'Pi 8 B 2180 Yoo St FaBireg 4P g?gllﬂh‘é‘ ®¥MAESse described above for
carrying out Reaghine$ofF@mRalEiR®hh RCBNPE@YNRBRObr -EcopmizaHR=CoypRPch Rs and
R6 together form oxo can be prepajed b x#%}zin .a ¢ ou %) g Formul a
' whi ch P88 OF ERRH HEH R AP oRB TP IRFAPERY OTRERHT BB chIPBY carri ed
out W th withSdtomp&lng@ opthk ehirdihid FHRGBF tor NERGCHRESE)ORY rkdpedtiedly.OTHenat e, or the
like) in a .suitable solvent (e.g. dichloronethanpe i%p) at 15 to
250 C an dearcgtauf Faégedlcbtt in 611%35%6 Pg? suttﬂa(fe coupling agent &’yBOlQ(é, F}]{te, I-JB ,
15 DCC, or the like) and base (e.g, N.N-diisopropylethylamine, triethylamine, or the like) in a
suitable solvent (e.g., DMF, or the like) at 20 to 25° C and requires 2 to 4 hours to complete.
Compounds of Formula I in R' is -XX"R? can be prepared by reacting a compound of
Formula I in which R! is hydrogen with a compound of the formula R®X’X°0H. The reaction
is carried out by procedures analogous to those described above for carrying out Reaction
20 Scheme 3.
Compounds of Formula I in which R® and R® together form oxo can be prepared by
oxidizing a compound of Formula I in which R® is hydrogen and RS is hydroxy. The oxidation
can be carried out with a suitable oxidizing agent (e.g. Dess-Martin periodinate, or the like) in a
suitable solvent (e.g. dichioromethane, or the like) at 15 to 25° C and requires 10 to 20 hours to
25 complete.
Compounds of Formula I in which R™ contains a sulfonyl moiety can be prepared by
oxidizing a corresponding compound of Formula I containing a suifanyl moiety. The oxidation is
carried out with a suitable oxidizing agent (e.g. potassium peroxymonosulfate (OXONE®, or the
like) in a suitable solvent (e.g. methanol, water, or the like, or any suitable combination thereof)
30 at ambient temperature and requires 16 fo 24 hours to complete.
A compound of Formula I in which A is 1,1-dioxo-1H-135-benzo[b]thien-2-y] can be

prepared by oxidizing a corresponding compound of Formula I in which A is benzo[blthien-2-yl.
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25 compl ete. Conpounds of Formula | in which R12 contains a sul fonyl noiety
can be prepared by oxidizing a corresponding conmpound of Formula I
containing a sulfanyl noiety. The oxidation is carried out with a suitable
oxi di zi ng agent (e.g. potassium peroxymonosul fate (OXONE %) SEBr200Be i ke)
in a suitable solvent (e.g, nethanol, water, or the like, or any suitable
conbi nat i oWQ 18556 ) 30 at ambient tenperature and requi FEEUSPROGES 24 hours
to conplete. A conpound of Formula | in which Ais

1,1 -dioxo-IH1a.6-benzo[b]thien-2-yl can be prepared by oxidizing a
correspondi ng conpound of Formula I in which Ais benzo[b]Jthien-2-yl. -55
11 5 SEP 2003 WD 00/55144 PCT/ US00/ 06885 Proceeding in this fashion benzyl
1-f 1- (1, frodb@ngin kitik fhehiRmdRRA P11 1041t i 12 WMb-6 MBI N 2-yicarbonyl)-

3- phenvl propvl car barmyl | - 3- net hyI but yl car bamat e 6Corrpou nd 209

pr epar ed. 3-phenWpyopyloarkamoy]-3-methylbhrylcarbamaty WPO"GFI{)Z 9} gas prepgred. H EIR(m 1H), 8
1.61 - 1. @%dg\ao?slﬁw@(rﬁ 6, 81?521052((H51 1H)1$'|16181€9(3r521=l) 826"1 g0 maH), 8 4.57
(m 1H, ( 3H) 5 1H), 5 7.06
O 85 | it B RS R D o b 58 o5 Bt 00 3533

phar mageuiyCa by- peEPRIAPl e acid addition salt by reacting the free base
formof the conpound with a pharnaceutically acceptable _inorganic or

organi ¢ aci d. Asamppyngiof Fempla Iﬁ'b‘??eﬂ“f?ﬁ@%ﬁﬁ@éﬂ“ﬁ“&@@éﬁ%%@ée %¥se addition

salt of 3adkeRRWY tkaGing R base ForBd the Qo ARG Rifl R¥mieaGEdINdedefteold r ee aci d
formof the conpound with a 10 pharpaceutically acceptabl e inor ganl c or

or gani ¢ JAF&NIq 95 gregrin pdd- aﬂ&ﬂ@ﬁ@%?@h%?%wal%ﬁcbe&%'& basg gddiugyslt §13r t he

pr epar at i Qp&indoRBorRAT BRORdpaal by reRE6LHAE BB Rid¥aint & uefcompsmauans of
Formula | -are set forth in the definitions section of this aggllcatlt)n

Al t er St | RhaTRpceuipally depeptalicinarganit oroRaemic e BTN K opapinATIds 2pd BSRS pe

prepared JufidbiOfosé %l‘épe@aftloﬁ Bﬂh§ﬁlﬁh‘hdcé\@1cﬂ§taed’ebtalbis saliE of dﬂﬁ]@didfﬁ'&@df&b@:ﬁua iThe free
acid or free base

orns, of the cgr‘rp Eornu a an be prepared from
15 the coff ¥R hgdebaitianssacion pbil's ‘PatB’P 4 rﬂa“é{ﬂ}ﬁhﬂfeisi’)lﬁ"gﬁ ¥H%rm  For
exanpl e, @uperHASHITdrala I f2QhEblepardd usig Sdlks aCthelstatlel hdt@ialsSRinterhediascan be
converted to the correspondi n? free base bﬁ ﬁFrea i g wth.a ?rwtabl e base
(e.g. amoni urhbR{es 8 A&ree Bse frphot tegmReHoRs Af Fosmuad campe prepared from) A
conpousd @ cdrREpdtidiay Basd amd&obamn adkdliddition s#iFbrim. fror (Rampll, snempamief ted to the
correspondi n% free acid by treati wth a @wtabl e acgrd g rPg
hydr ochl oFqrEIa L jngn agif aqditionsalioam anbe copertegiio (g AISERIALRSFeE¥ M a | can be
prepar ed fgasplibodsidonae €. dnitstim l@ﬂro@i’dd bdhiiop, sediiih lhydréxidehe tier ltke). For

X I N oxi n r r i n xi di z
exarnpt €, A cc?mpogt?ds of%%nnu?ae I 1E a%Es% agéj tlol%ysalg {og'glgan cgnverlfle (%o tht(;li conetagpondlng

free acid by treating with a suitable acid (e.g. hydrochloric acid, etc).

20 The N-oxides of compounds of Formula I can be prepared by methods known to those
of ordinary skill in the art. For example, N-oxides can be prepared by treating an unoxidized
form of the compound of Formula I with an oxidizing agent (e.g. trifluoroperacetic acid,
permaleic acid, perbenzoic acid, peracetic acid, meta-chloroperoxybenzoic acid, or the like) in a
suitable inert organic solvent (e.g. a halogenated hydrocarbon such as dichloromethane) at

25 approximately 0°C. Alternatively, the N-oxides of the compounds of Formula I can be prepared
from the N-oxide of an appropriate starting material.

Compounds of Formula I in unoxidized form can be prepared from N-oxides of
compounds of Formula I by treating with a reducing agent (e.g. sulfur, sulfur dioxide, triphenyl
phosphine, lithium borohydride, sodium borohydride, phosphorus trichloride, tribromide, or the

30 like) in an suitable inert organic solvent (e.g. acetonitrile, ethanol, aqueous dioxane, or the like)
at 0 to 80°C.

Prodrug derivatives of the compounds of Formula I can be prepared by methods known
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formof the conpound of Formula I with an oxidizing agent (e.g.
trifluoroperacetic acid, permaleic acid, perbenzoic acid, peracetic acid,
nmet a- chl or oper oxybenzoic acid, or the like) in a suitam inert organl C
solvent (e.g. a hal ogenated hydrocarbon such as dichl or Re? t 25
approximately OC. Alternatively, the N-oxides of the co ounds of Formul a |
can be pre¥? ¥¥5i¥rom t he N-oxide of an appropriate star ial .
Conmpounds of Formula | in unoxidized formcan be prepared from N-oxi'd'es of
conpounds of Fornmula | by treating with a reducing agent (e.g. sulfur,

sul fur dioxide, triphenyl phosphine, |ithium borohydride, sodium

bor ohydri de, phosphorus trichloride, tribrom-de, or the 30 like) in an

sui t abl e folRsé of DT GRURY Qulﬁlﬁ Itnéant(e § CorQuriRE &P kdelSahigier £113992), BiddEpaRRUS

di oxane, or the Iike) 0 80C. Prodrug derivatives of the conpounds of

For mul a |ﬂf@é‘#dﬁélab?’éfwf@éﬁw ﬁé?%d@‘”ﬁ’f?&%’? anpeppEatepedespan Y9 00/ 55144

PCTI USO0/ f88&% by Seabh}@ 3 GofierRhg@impodtl df Forult 1 RAthATshitdb® cGbarhyMiinf UT t her
details see Sal??nl eP@et 0a © £1994 rlif)Bl oorgani c and SI\;EdI ((::I n%lﬁicﬁém stry

Letters. 2endas)Ll-rypoplkalpbercchionpsmaranigonisd Fabpnaedm tsdkepr epar ed by

reacting a norprglediddwRiiiaaed o@@%@nc@%’ff&&mﬂh 8anl be WalibyPn&ibd £RRL &
carbanyl ating agent | oxyal kyl car bonochl or i dat e,

par a- ni t r@%@ﬁwln@améﬁ&g@aﬂ o"!‘d‘%‘% d dgsgrppion of thy EehwidpesepRiisthiitheves of t he

COWPOUHdScr@JuoEQFﬁ?Méc% i@ aREhAPERORY cdiBR RSunk BOMWY. GRend PR2GrAQS Ordi nary
skill in the art. etail ed description of the techniques applicable to

t he crea?f%ﬁ"BP’WGP%’E{"FHQIOHFWHE%&%’EF’{“ﬁe‘i Blremoval can be found in T.W

G eene, Pr ot ectdnpBundsHreRsulh ﬂca%ggrepa@e(ﬁx e @fividuas@iMdisWht8 ¥y Saciaps, | nC.
1981. Compounds_ of Fornula | can be prepared as their |nd| vi dual

st er eolls oWES™EC BiFtyeofthe cqppernd with anentically agiveresplving peantie FrBAMBEAE wi t h an

opti cal | ydiasdrdow8mERTBmYdunds, speratingtthe didfefBomeR@ahd rebdverih tRSIpBEMPpSOMET | C
conmpounds, separatlng t he di astereoners and recovering the optically pure

enant i omef antRAEl- Vhiledeolionf Bl EAn ﬁﬁ?né‘e%%‘ﬁ“%‘@ ceHianf detEReTisi ng

coval ent &Hn@ﬁiv@d’@ﬂ@ﬁﬁcﬁndsdﬁf%rﬂﬂfaﬂ\kﬁﬁoﬁbl&ﬁﬁpﬁkﬁadﬁ: pafferfe@(d bsthllingdi ssoci abl e
conpl exes _are preferred %/st alline diastereoisoneric salts).

e.g. | ) ; . >
Di ast er eoHRYELCORIPEIHRISY lﬁ’éfm faxg diggiRby fiqabropsgties (e g EelingPMSi nt s, 15
boi I'i ng glﬁuﬂnigiml:(l&os!ombihgést Te@Sivity, e?nh% Mieb yng cambk rulmay kdpl@ged a#ﬁm%n be readi y
separate talng avantag of . these di ssim arltles e dl astereoners
can be seﬁ&%ﬁ Regqr Be Eﬁ?’ﬂﬂﬁ‘(“%e%ﬁHVStﬁFomerb?aéi’%FeﬁHPS‘i byghromatography or,
separ at i Oftéfe519) Hytsbarib@REUNitdH @ShridpeSehsednPon EifttRieenGasbili). $B ubi lity. The

optically pure enantioner |s then recovered, along with the resolvin
ag ent pglﬁ%}lyﬁprﬁgﬂnE%ﬁler is t{len recoverec{, along with rﬂe resolvmgg agent, by any practical 9

means that would not result in racemization. A more detailed description of the techmques
20 applicable to the resolution of stereoisomers of compounds from their racemic mixture can be
found in Jean Jacques Andre Collet, Samuel H. Wilen, Enantiomers, Racemates and
Resolutions, Honh Wiley & Sons, Inc. (1981).
In sumumary, an aspect of the invention is a process for preparing a compound of
Formula I, which process comprises:

25 (A) reacting an organometallic compound of Formula 2:

Li 7
A
®®),
2

with a compound of Formula 3:
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means that would not result in racem zation. A nore detail ed description of
the techni ques 20 applicable to the resolution of stereoisoners of
conmpounds fromtheir racemic m xture can be found in egqﬂﬂagﬁmys Andr e
Col l et, Samuel H. WIlen, Enantioners, Racemates and ResolUtions, Honh
Wley & Sons, Inc. (1981). In summary, an aspect of the invention is a
process fo™PSEHA ng a conpound of Formula |, which prBtHYECHH i ses: 25
(A) reacting an organometal |ic compound of Fornmula 2: 2 with a conpound of
Formula 3: -57 .1 5 SEP 2003 WD 00/55144 R2 0 1 ~ R x2. NR3 3

PCT/ U500/ 06885 wherein n, A, X, X2, R, R2, R3, R4, R and R8 are as
defined in the Sunmary of the Invention for -Fornmulae | and 11, to give a
conmpound of Forrmula | in which RSIﬂmd' t oget her form oxo; or 5 (B)
reacting a conpound of Formula 4: % wifh a conpound of Fornula 5(a) or
5(b): HO,-R7 H2 N H2N~‘(Rg)rR§§Q. 50a) wherein the dashed |ine
represents an optional bond and*Bji.5} a nocyclic radical containing 5 10
to 6 ring nenber atons or a fuseB-pokycy lic radical containing 8 to 11
ring nmenber atons, 3

wherein n, A, X!, X2, R, R?% R% R*, R” and R® are as defined in the Summary of the Invention
for Formulae I and II, to give a compound of Formula I in which R® and R® together form oxo,
or

5 B) reacting a compound of Formula 4:

Illz OH
1
RL. _N o)
\\}(2 ) . \\v///
R™ R* Nm
4

with a compound of Formula 5¢a) or 5(b):

HO,

HO_R’ R’

H,N J HzN\@
2NTNRE, ®Y),

5(a) 5(b)

wherein the dashed line represents an optional bond and B is a monocyclic radical containing 5
10 10 6 ring member atoms or a fused polycyclic radical containing 8 to 11 ring member atoms,

wherein each ring contains 5 to 7 ring member atoms and each ring member atom is a carbon

atom or a heteroatom and n, R, R?, R?, R%, R"and R® are as defined in the Summary of the

Invention for Formulae I and II, to give 2 compound of Formula I in which the ring comprised by

X1 is a 4,5-tetrahydrooxazol-2-yl or oxazol-2-yl or moiety, respectively, R® is hydrogen and R® is
15 hydroxy or

(C)  reacting a compound of Formula 6:
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wherein each ring contains 5 to 7 ring nenber atons and each ring nenber
atomis a carbon atomor a heteroatomand n, R, R2, R3, R4, R and R$ are
as defined in the Summary of the Invention for Formnul aié a@d él, to give
a conmpound of Forrmula I in which the ring conprised by Sk 2003

4, 5-tetrahydrooxazol - 2-yl or oxazol-2-yl or noiety, respectivel R5 is
hydr ogen aW@ o0Re51#6 15 hydroxy or (C) reacting a corrpoun'%FTé‘FS“ﬁBq\é?ﬁJl a 6: J.
5 SEP 2003 WD 00/ 55144 PCT! US00/ 06885 6 with a conpound of the formila

R X20Y, wherein Y is hydrogen or an activating group and n, A X, X2, R,
R2, R3, R4, R7 and R8 are as defined in the Sunmary of the Invention for

Fornmulae | and Il, to give a conpound of Formula | in which R5 is hydrogen
and R6 is hydroxy; 5 or (D) .peacting a conmpound of Forrmula 7: 7 or a
protected derivative thereof&wit 90H, wherein R39 is -X XsR2a and n, A

X, X2, X7, X8, R2, R3, RAPNT/, R%g are as defined in the Summary
of the Invention for Fornul ae and X and deprotecting if necessary
to give a conmpound of Fornmul@3] I{zm i 6h /R is - X7TX8R20, (E) optionally

oxi di zing a conmpound of Fornula™ in i Rﬁﬁ] i s hydrogen and R6 is hydroxy
to give a conpound of Formula | in which RS and R6 together form oxo; (F)
optionally oxidizing a conpound of Fornmula I in which Ais optionally
subst i t utvad a cdmpoutld bite faxypdx RZGOY2windreit ¥ ighydegen @ enpuivattlg gfoufodmil a | i n

which Aigs iongl Ly stiput ed 5 oxazel - 2- vl . ional l'y

converti r@@%b@‘pgu#d Rg‘;igl‘:‘gé #ruﬁr%asldegirﬁed\f%ﬁ?:ﬁmfﬁm?gf@%%81% {Og a conmpound of
For mul a [FoinmiastiiasdilRo give a netpvond/cf ot/ in which Rois hydyogeh knd Réanlyerokisng a
conmpoupd of Forrmula | into a pharmaceutically acceptable salt; (I)

option II°§/ converting a salt formof a conpound of Fornula Ito non-salt
form 20 (DY) optingaabhyonednfiarheing an unoxi di zed form of a conpound of

Formula | into a pharmaceutically acceptable N -oxide; (K) optionally
converting an N-oxide formof g2conmpgynd of Formula | its unoxidized form
-59 A-5 SEP 2003 | ;
H. , N
2~ 3 X1A R
R pé 8
(R%n
7

or a protected derivative thereof, with R®OH, wherein R¥ is -X"X*R® and n, A, X', X%, X", X5,
R2 R3, R4 R7, R® and R™ are as defined in the Summary of the Invention for Formulae I and II,
10 and deprotecting if necessary to give a compound of Formula I in which R! is -X"X*R%,
(E)  optionally oxidizing a compound of Formula I in which R’ is hydrogen and R® is hydroxy
to give a compound of Formula I in which R® and R® together form oxo;
3] optionally oxidizing a compound of Formula I in which A is optionally substituted
4,5-dihydroxyoxazol-2-yl to give a compound of Formula I in which A is optionally substituted
15 oxazol-2-yl;
(G)  optionally converting a compound of Formula I in which R” is -C(O)OH to a compound
of Formula I in which R? is methoxycarbonyl;
()  optionally converting a compound of Formula I into a pharmaceutically acceptable salt;
@ optionally converting a salt form of a compound of Formula I to non-salt form;
20 O optionally converting an unoxidized form of a compound of Formula I into 2
pharmaceutically acceptable N-oxide;

(K)  optionally converting an N-oxide form of a compound of Formula I its unoxidized form;
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WO 00/ 55144 PCT/ US00/ 06885 (L) optionally converting a non-derivatized
conpound of Fornmula | into a pharmaceutically prodrug derivative; and (M

optionally converting a prodrug derivative of a conpougs if@o&&l altoits
non-derivatized form 5 Processes for Preparing Inter i : npounds of

Formula 3 can be prepared by reacting a conpound of the Formnul ; Wth a
conpound oQMEMEr nul a R X20Y, in which Y is hydrogen o'FCTe{VF"Q(@?S?%au ng
group (NBS, or the like). The reaction is carried out under conditions
anal ogous to those set for Reaction 10 Schene 3. Conpounds Formula 8 can
be prepared by reacting a correspondi ng am no protected carboxylic acid
wi t h NO di net hyl hydr oxyl am ne hydrochl ori de and t hen-deprotecting. The
reacti on @t h optialdidofierting aGali-dératizeditonpouidud Fporakidmeea pifarmacsuticiigb| e

coupling agent, (PyBOP(r), EDC, HBTU, DCC, or the |ike) and base (e.g.

N, N-di i s&ﬁgﬁﬁﬂc&%ﬁ”éﬁ ne, triethylamne, or the 15 like) in a suitable
sol vent (@®Ng. ofticahilyofoaveeingampendrighdkrivatve dfaeohpdeay ofdomala X10it80 C, preferably
at about 25 . C. d requires 2 to 4 hours to conplete (e.g. see Reference
1, infra.r)o?"dfié"ﬁf‘@?g?ﬂni on can be effected by any means which renoves the
protecting group and gives the desired product in reasonable yield (e.g.

see Ex e 2, infra.). A detailed description of the preparation of a
conpouﬁgpfld?ccff8§€9h$rﬁpa§}'$g’teélg?&'?%rth in References | and 6, infra. 20
Conpounds of [Eompbiinds ¢ foatuldEcanbe papaei tyyredctapcd domgowad of the Férewiaf: For nul a 9:
9 wth ethanol. The reaction is carried out by adding the nitrile to a

m xture conprising a catalytic T?D J05 SEP 2003 WD 00/55144 PCTI USOQO 06885
amount of dry hydrogen chloride un afsuitable solvent (e.g. chloroform
ethanol, or the Iike) and the i gOhbe -reaction to proceed at O to
25 Cfor 4 to 6 hours. Dry hy n chloride is conveniently generated by
combining a slightly excessivefanogft Of ethanol with acetyl chloride

prior to adding the imdate to the rgaction m xture. Alternatively, the
hydrogen chloride is 5 introduced to the reaction nmediumas a gas.

with a compound of the formula R'X?0Y, in which Y is hydrogen or an activating group (NBS,
or the like). The reaction is carried out under conditions analogous to those set for Reaction
10 Scheme 3.

Compounds Formula 8 can be prepared by reacting a corresponding amino protected
carboxylic acid with N,O-dimethythydroxylamine hydrochloride and then deprotecting. The
reaction with the amine is carried out in the presence of a suitable coupling agent (PyBOP®,
EDC, HBTU, DCC, or the like) and base (e.g. N,N-diisopropylethylamine, triethylamine, or the

15  like) in a suitable solvent {e.g. dichloromethane, DMF, or the like) at 20 to 30° C, preferably at
about 25° C, and requires 2 to 4 hours to complete (e.g. see Reference 1, infra.). Deprotection
can be effected by any means which removes the protecting group and gives the desired
praduct in reasonable yield (e.g. see Example 2, infra.). A detailed description of the preparation
of a compound of Formula 8 is set forth in References 1 and 6, infra.

20 Compounds of Formula 4 can be prepared by reacting a nitrile of Formula 9:

1?2 OH
1
R N
X2 3 CN
R L4
9

with ethanol. The reaction is carried out by adding the nitrile to 2 mixture comprising a catalytic
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Compounds of Fornula 6 can be prepared by nethods known to those of
ordinary skill in the art. For exanple, conpounds of Fornmula 6 in which A
is optionally substituted benzooxazol-2-yl can be pregﬂriﬁﬁy acting a
conmpound of Formula 10: CEt 10 10 in which R40 is a protett gzg&)up, with
2- am nophenol and deprotecting. The reaction with the ph | ] arried
out in theWR®&Hee of a suitable base (e.g. diisopropyl® ﬂ@ﬁﬂg’ﬁ?ﬂﬁ%, _
triethylamne, or the like) and in a suitable solvent (e.g. chloroform or
the like) at reflux tenperatures to 25 C and requires 10 to 12 hours to
conpl ete. Deprotection can be effected by any neans which renoves the
protecting group and gives the desired product in reasonable yield. A
detai | ed dbovdesdry Hythiogen chforitidie a puiepla setdnofe.godhlaofoaypbanot] oothe Hep and a 6 i1 S

set forth_ in Reference, infra. unds of . For a, 7. can be. prepared by
condensi nihe BSirAT et Pairiar 8 BoRey L i 4R AT wh- TRl o Ra2oy,
wher ei N Réonvénieatlpgentreed bngpmintrgp, slightg etdasive atepi oftegabol ndth addng cldafiidensat i on

is carried,out .i.n the npre ce of a.suitable.bas e. g. triethylam ne,
01 oy oogi sk e ndh RS R A, AR e bty M B O
acet onist r intreduced20 thhdacticlinedlivorasn gt hane, or any suitabl e conbination

t hereof, or the like 1 o 30C ferably at about .25C requires
2 1030 hour CTBUERS Erath bt yroputd SaGEh Yo ERBtr &3 g gent
(e.g. PyBioRferayt, FlZampid ToinpddAdsldf FRIGE]a Goin whitk Alié getpnatip dubisdtsed (e. g.

N, N-di i sopropyl e lamne, triethylamne, o e |like) is required and the
reaction reélac{)?%(?zgféﬂgl ca%elgéﬁ%e&l%m éélnégﬁ%m%)PIéJOf@rﬁ“(l)at@Cti on can be effected
by any neans which renoves the 25 protecting group and gives the desired
product in reasonabl e yield. Exalﬂ)zl es:OHG61 A 5 SEP 2003 WD 00/ 55144

PCT/ USO0/ 06885 The fol |l ow ng abbrll\gvi atlionsygged in this Application area
defined as follows: PyBOP(r) g#otien i agdle-I-y]

oxytrispyrrolidi nophosphoni um hegaf l\upr ophosphate; THE = tetrahydrofuran;
OXONE(r) = pot assi um per oxynonosul f #e; BHEDC =

1- (3-di net hyl am nopropyl ) - 3- et hyl car ppdi i m de hydrochl oride; DWW =

N, N- di net hyl f or mam de; HATU =

O ( 7- ampabpRadhR*6E @ brofcitlg)zrolp, bvith 23miiRIpheidbdnd Yibp#6teutin gl MTHa eeead dnAthaRh os phat e;

phenol is carried out in the presence of a suitable base (e.g. diisopropylethylamine, triethylamine,

or the like) and in a suitable solvent (e.g. chloroform, or the like) at reflux temperatures to 25° C
and requires 10 to 12 hours to complete. Deprotection can be effected by any means which
removes the protecting group and gives the desired product in reasonable yield. A detailed
15  description of the preparation of a compound of Formula 6 is set forth in Reference , infra.
Compounds of Formula 7 can be prepared by condensing a compound of Formula 6
with a compound of the formula RUX?0Y, wherein R* is a protecting group, and then
deprotecting. The condensation is carried out in the presence of a suitable base
(e.g. triethylamine, diisopropylethylamine, or the like) and in a suitable solvent (e.g. acetonitrile,
20 DMF, dichloromethane, or any suitable combination thereof, or the like) at 10 to 30°C,
preferably at about 25°C, and requires 24 to 30 hours to complete. When Y is hydrogen a
suitable coupling agent (e.g. PyBOP®, EDC, HBTU, HATU, DCC, or the like) and base
(e.g. N,N-diisopropylethylamine, triethylamine, or the like) is required and the reaction requires 2
to 3 hours to complete. Deprotection can be effected by any means which removes the

25 protecting group and gives the desired product in reasonable yield.

Examples:
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HOBT = 1- hydroxybenzotri azol e hydrate. REFERENCE 1 10 Benzyl 1

S- (N- et hoxv- N- net hyl car banoyl ) - 3- phenyl propyl carbamate A sol uti on of

2- benzyl oxycar bonyl am no- 4- phenyl butyric acid (5.05 g, 16.1 nmol) in

di chl oronet hane (70 nlL) was cooled to OC and treated wi ﬂtﬁ SEP 2003

di i sopropyl ethylamne (2.82 nL, 16.2 nmmol) added dropw se and then
PyBOP(r) (9V®®/5514416. 4 mmol ) added in one portion. The ®BFXUENERASs stirred
for 5 mnutes and then treated with N, O di nmet hyl hydr oxyl am ne 15 -
hydrochloride (1.73 g, 17.71 mmol) added in one portion. The m xture was
neutralized with diisopropylethylamne (4.6 nL, 26.44 mmol) added

dropwi se, stirred for 2 hours at room tenperature and then diluted with

di chl or orpehaintfyideMBbibidtiond Red Q}'tiub‘%‘?kglf&a%%réé@&hﬁ@as fegsnentially with IN
aqueous hydrochl or| c acid (3x 40 saturated sodi um bi carbonate (3x 40
m.) and brine (40 nmL) and then concentrated. The product was purified from
the residue 2G,Bypeal ﬂe{muﬁ%eIi@toseﬁﬁ%@Hmlﬁtoytdsﬂﬁnmmthexaau&oﬁtomtte

acet at e/ hexane 't o provi de benzyl

met hoxv- N- et iHECatedpfuyan3- phenyl pr opyI carbamate (5.48 g, 15.4 mol) as
an oil. IVB( P@oite= & tgsézm(p%ﬁ,aomﬁ[fggeedl ng as in Reference 1 provided
tert-butyl 3%) nmet hox - N- et hyi car bano -hen 1 ro I carbamate; 'H NWR
(CDC13%: 8 1.3PQsl- @ﬁt}nethslammeﬁrowlh3 %lefqﬁ'iodlzfmﬂe hyroshlgde: 2 54 25 (m IH), 8
2.60 - 2.77 ( vy Sinde)foddmiddH) 3.52 (s, 3H), 6 4.23 (m 1H, 5 7.10 -
7.37 (m 5H). -62 f 5 SEP 2003 WD 00/ 55144 PCTI USOQ 06885 REFERENCE 2 3
(2. (,yanobenzy,ﬂ%'ﬂlI F & 1apaboropigeql-d-vR- - SEIGERIMAHPHYP PRI HRRECREYG A mixture
of isonicoti NigoREL g-hiGoBbenzbhildofRuxeucci ni mde (2.79 g) and

N, N-di cycl ohexyl carbodiin de (5.52 g) was stirred in. THE (200 nL) for 16
hours. The solid 5 was filtered off and the sol vent evaporat ed under
reduced pressure. The residue wagetsHENgEgtied w th ethyl acetate and nore
solid f||tered of f. The f||trat es were concentrat ed under reduced pressure
gave 2'05- di oxopyRsas : 3 bapate o1 [ MH] +. A
solution of L-cysteine (6 g) in et hanol (57 m_) was treat ed sequentially

w th aqueous 2N sodi um hydroxi de sol utjon

2- br oronet hy | HeFIBIER £ 3-peazyleryeerbopylamipged- H"E‘&’i‘t“%‘ﬁ idia B . i g 16.1 mmol) in
dichloromethane (70 mL) was cooled to 0°C and treated with diisopropylethylamine (2.82 mL,

16.2 mmol) added dropwise and then PyBOP® (8.53 g, 16.4 mmol) added in one portion. The

mixture was stirred for 5 minutes and then treated with N,0-dimethylhydroxylamine
16 hydrochloride (1.73 g, 17.71 mmol) added in one portion. The mixture was neutralized with
diisopropylethylamine (4.6 mL, 26.44 mmol) added dropwise, stirred for 2 hours at room
temperature and then diluted with dichloromethane (70 mL). The dilution was washed
sequentially with 1N aqueous hydrochloric acid (3x 40 mL), saturated sodivm bicarbonate (3x
40 mL) and brine (40 mL} and then concentrated. The product was purified from the residue
20 by column chromatography eluting with 2:3 ethyl acetate/hexane to provide benzyl

1S-(N-methoxy-N-methylcarbamoyl)-3-phenylpropylcarbamate (5.48 g, 15.4 mmol) as an oil.
MS(PCI} m/z = 357 (M +1).

Proceeding as in Reference 1 provided ters-butyl 1S-(N-methoxy-N-methylcarbamoyl)-
3-phenylpropylcarbamate; "H NMR (CDCL,): 8 1.35 (s, 9H), & 1.64 - 1.72 (m, 2H), 5 2.40 - 2.54
25 {m, 1H), 8 2.60 - 2.77 (m, 1H)}, & 3.00 (s, 3H) 3.52 (s, 3H), 6 4.23 (m, 1H), § 7.10 - 7.37 (m,
5H).
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10 m xture was stirred 2 hours at roomtenperature then neutralized by
addition of concentrated hydrochloric acid. Aresulting solid was col |l ected
by filtration and wash sequentially with water, et hanoé gnd di et hyl et her
to provi de 2R-am no- 3- (2- cyanobenzyl sul f anyl ) pr opi oni ¢ EicBdSER 280dhi t e
solid. Ms: 237 [MH +. Ms: 235 [M-. A solution of

2R- am no- 3-"(‘29 é‘ﬁobenzyl sul f anyl )prop| onic acid (590 ng)PCFfr!iIsnoiugsss -

di chl oronet hane was treated with 2,5-di oxopyrrolidin-1-yl isonicotinate
(1.41 g) and diisopropyl ethyam ne (0.435 nL), The reaction m xture was
stirred for 6 hours and then concentrated. The residue was treated with
water and a resulting insoluble solid was filtered off. The aqueous
filtrate was extracted tw ce w t REEBRBNCEfret ate and the conbi ned extracts

were dried over npgnesium. sulbonseand Lhen. soncentrated,to provide

3- (2- cyanobenz, -{r@g‘@%w—a%—c%oﬂ%ﬁ:mﬁvm—oﬁrﬁmm d (340 ngy) as a
gum MS: 342 [WH z'. HPLC' RT=10.63 m nutes. REFERENCE 3 3_Benzyl sul f anyl
. 2R-t et rahydropyran 0 68, dAsqutlon of

t et r ahydr opyr éaﬁ%ﬁ‘mé'?o tfi‘%%lac* (gégé{hd’ﬁgoﬂs "Dr(“g ?B M treated with 25
bi s(2, 5- de«ﬁ@ylahaxplenbgmmudaaj Erbgﬂa&aest(r&dﬁﬁﬂi@azoamﬂ) for i€hduyd Jhe spdid( 0. 81 nl) .
The reactio s.stirred ure. and then -
concentr at Bt et pE Ll rRia i sd%iH Bt RORDER ST o1 Lt on
was was hediththiyh aetateaind mteedhcsﬁidradmﬂb iTeafilrgnaveae c@ménn'aleamdethredteeh over

magnesi um sul f at e_and t hen entra

2, 5-di oxdBYIT Breach “d‘f"°’5’/‘i”°“§’ h“"%i t““"q‘* - b7 %‘bcar WHite. -63 LI 5 SEP
2003 WO 00/ 551‘545bhﬂ6ﬂ' bISEEN06 835 lﬁ\ethimbl,(ﬁv o) wis treated sequentlally with aqueous

2R- am no- ulfa i ng .t rk (0.8 ni)

in di chl of ofe "ﬁ’y mﬁ‘ ’ﬂf)s f?’n&%srglf rag%?%ﬁ’%o{nltﬁgéengmém ¥e)gb.?f %}y refﬁ??\n | -yl

tetr ahlybdrmmplyarmam-stﬂnqdz houarammattmp@mmiéthgl)neuﬂ'alheedrhyﬁﬁmn@l qﬁ/asncsltuamd ed for

hour s at r T di ssol ved
et hyl BARPAbRE A iRt AR DR A Rh e e S R i e

hydr ochl osthapolagd dleiayidthtrm prey:dtdER adin@ﬁéi-cm@ﬂwlsulmnsmrma@zec Fitchs it

concentr ﬁﬁgﬂ ubjected to flash col unmm chromat ography on
silica e?%ﬁl n%dg{/.l\nﬁ“ Lrlrll&asx;ygssg'ﬁof et hyl acetate and pentane (1:1, v/v) to

provi de 3-benz\ sadutioh ef2R-anfifd-3-{Zeeyandbenhy bpfaneiprapiopicoxidd 0bugly ani nopr opi oni ¢
acid (1§00di£f93rorﬁf§;ha?lg wid tkdate%ﬁ%%og%nohdin-l-y[ isonicotinate (1.41 g) and

diisopropylethyamine (0.435 th). The reaction mixture was stirred for 6 hours and then

concentrated. The residue was treated with water and a resulting insoluble solid was filtered
off. The aqueous filtrate was extracted twice with ethyl acetate and the combined extracts

were dried over magnesium sulfate and then concentrated to provide 3-(2-cyanobenzylsulfanyl)-

20 2R—pm'd-3-carbonylaﬁlinopropionic acid (340 mg) as a gum. MS: 342 [MH]*. HPLC:R,=
10.63 minutes.

REFERENCE 3
3-Benzylsulfanyl-2R-tetrahydropyran-4-vloxycarbonylaminopropionic acid

A solution of tetrahydropyran-4-ol (200 mg) in acetonitrile (5 mi.) was treated with
25 bis(2,5-dioxocyclopentyl) carbonate (0.753 g) and triethylamine (0.81 mL). The reaction
mixture was stirred for 4 hours at room temperature and then concentrated. The residue was
dissolved in ethyl acetate and the solution was washed with a saturated sodium bicarbonate
solution, dried over magnesium sulfate and then concentrated to provide 2,5-dioxo-pyrrolidin-1-yl

tetrahydropyran-4-yl carbonate.
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10 3-Benzyl sul f anyl - 2R- nor phol i n- 4-yl car bonyl am nopropi onic acid A sol ution
of 3-benzyl sul fanyl - 2R-am nopropi oni ¢ acid hydrochloride (25 g, 0.118 nol)
in 2N sodium hydroxide (59 ni, 0.118 nol) was cooled in i ce bath and
then treated sinultaneously with morphol i ne-4-carbonyl Li%n(&EPd%U 0313.8 ni,
0. 118 nol) and 1IN sodium hydroxide (118 nlL, 0.118 nol). The m xture was
stirred at W@O#E14430 ni nutes and then 15 filtered. The fiPCEMUS00683s
acidified with 5N hydrochloric acid and extracted with ethyl acetate (5x
100 nL). The conbi ned extracts were dried (MgSH), filtered and
concentrated to provide

3-benzyl sul f anyl - 2R- nor phol i n- 4-yl car bonyl am. noprow onic acid (19.65 g,

60.6 Mol ) as Aqdikoh 6¢ 21§Qh1h&'3-b55ﬁ'§ﬂﬁhﬂg§oﬁo£9amd (1 g) and triethylamine (0.8 mL)

3- Benzyl sul fonyl - 2R- nor phol i n- | carbonyl am nopropi oni ¢ acid A sol ution of
3- benzyl siadichlaipmetpoa (g @hbWFSrFGAt%Wh? Bﬁwpamq#ébprldﬁregﬁhyémawraa 4v17.58 g,

54. 2 M0l JyrpoRfiOM! l@%ﬁi 'ﬁﬁnhﬂu@evjaggtﬁﬁg@or‘iﬁ hbds m&om&ﬁ%er&éégnm was_treated
with a solution of ONE(r) (50 g, 81.4 nL) in water (550 nL). The m xture
was sti rr@aceavatvrcbd%ﬂeé#p@wwdsﬁs@qudn ethyl appiale and sisdolntiearyas smeedht r at ed t o
drynessg. nﬁ%'m%y&%@&kﬁ@'ﬁ&ﬂaﬁ%ﬂn@%ed@%ﬁha@@s@mﬁé&fa@%ﬁtgén ethyl acetate
(600 nL). The mixture was stirred vigorously and the aqueous |ayer was
separ at ecdcoasraraisd: Te residuguvasuledisd © Besbcalpmn plygmategraphy yn siiasiuegithed et hy |
acet ate | a¥ahse ofRlyFactthie Gk AMNEROA)1, 900 SRUREALERYIGHnIPR. T €Si due was
triturated with di ethyl ether and the. solid material was col |l ected by
filtrati ofraiydepyss ‘ ppignic ggid (FEP me)as an oil.

3- benzyl sul f onyl - 2R— m)rphol i n- 4 yl carbony-1 aniinopropioni ¢ aci d. REFERENCE
6 2-Am no-N methox -N-neth [-4- hen |bu amde trifluoroacetic acid salt
PCT/ USOQ) 06885 5 A sol ution of t 4

1- (N- n@t hoxy- N- et ieh SAGIBAIOIA- mogh&ﬂ%&ﬂo%ﬂmhﬁ%r%ﬁ_%a% (9.32 g, 29 mol),
provided as in Reference 1, in dichloromethane (100 nL) was cooled to 0 C
and then treated with anisole (5 nL, 46.5 mml) and trifluoroacetic acid

(50 nL, 296 ml@icﬂutmﬂ'BﬁS-B&né}lHﬂf@nyl\@ﬁ-aﬁﬁdoﬁzﬁﬁdnﬂf id BRroBhSsHeqS5 g, W14 Goifdnl OW Ng
it to vvarmto roomterr%grature and then concentrated. The residue was
t

di ssol ved?Y #pdiug) hydioside §8anintyl 14maD) Precosist it andss bjand then treated
simultaneously with morphoiine-4-carbonyl chloride (13.8 mL, 0.118 mol) and 1N sodium

hydroxide (118 mL, 0.118 mol). The mixture was stirred at 0°C for 30 minutes and then

15 filtered. The filtrate was acidified with SN hydrochloric acid and extracted with ethyl acetate
(5x 100 mL). The combined extracts were dried (MgSO,), filtered and concentrated to provide
3-benzylsulfanyl-2R-morpholin-4-vicarbonylaminopropionic acid (19.65 g, 60.6 mmol) as a white

solid.

REFERENCE 5
20 3-Benzylsulfonyl-2R-morpholin-4-ylcarbonylaminopropionic acid

A solution of 3-benzylsulfanyl-2R-morpholin-4-ylcarbonylaminopropionic acid (17.58 g,
54.2 mmol), provided as in Reference 4, in methanol (550 mL) was treated with a solution of
OXONE?® (50 g, 81.4 mL) in water (550 mL). The mixture was stirred at room temperature for
2 hours and then concentrated to dryness. The residue was taken up into water (90 mE) and
25 ethyl acetate (600 mL). The mixture was stirred vigorously and the aqueous layer was
separated and extracted with ethyl acetate (2x 100 mL). The combined ethyl acetate layers
were dried (MgSO,) and concentrated. The residue was triturated with diethyl ether and the

solid material was collected by filtration to provide
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10 concentrated. The residue was again dissolved.in toluene (100 nL) and
concentrated to provide 2-am no-N nethoxy-N nethyl-4-phen, |+ butyram de
trifluoroacetic acid salt (9.74 g 29 nmol) as a crude product. MS(PCl) nlz
= 223 (M +1). REFERENCE 7 Et hyl B85 SEP 2003

3S- benzyl oxycar bonyl am no- 2- hydr oxy- 5- phenyl pentani m date 15 A suspen5|on
conpri sed JV¥OP¥ESk4um al unmi num hydride (0.885 g, 23.3 mt 8FFUSHEHRy dr ous
diethyl ether was cooled to -45 C under nitrogen and then treated with a
solution of benzyl

1S- (N- met hoxy- N- net hyl car banoyl ) - 3- phenyl propyl carbamate (5.53 g, 15.53
nmml ), provided as in Reference 1, in ether (75 nL) rand THE (25 nL) added
dr opwi se Bw&izylauleyli2BtnabhoBh)4¥icabbBtanittplopiohiataciihe t enperature of the

m xture was maintained at -40 to -45 C The 20 mxture was allowed to
warmto 5 C and then recooled to -35 C. A saturated solution of sodium

bi carbonate, (7 nL, 0.5 M was adﬂgﬂﬂgmgmggse and the m xture was allowed to
warmto O C. The nlxgy.e .Iko ed to roomtenperature and

stirred for 1 hour to DT tate-—the preci pitate was col | ect ed
by filtration and washed mnth eﬁhebméiﬂﬁmmM) The filtrate and washi ngs
wer e conbi ned and washed sequentially with ice cold IN hydrochloric 25 acid
(2x 50 nL), saturated sodi um bicarbonate (2 x 50 nlL) and brine (50 ),

dri ed (BNa2SO4)A séhintbn 0D ALty aI(Edleﬂiaxy\lHQMyIcﬁrbmﬁ@V)iﬁ@ebﬁﬁawcarbamate

1S-fornyl - 3-ph | propyl car ha 01 as a.col grless oil
VB (PClrr;/ ?%%2%.__?%@&%,@?6\_&1%; asi EB%F’B e, OW db‘%l"boé?fﬁw H&P mi,) was cooled to J"C

1S- f or nyl and- qﬁheﬂ@ytbcpﬁIﬂpaﬁﬁsﬁﬁr(bﬂ]IM% ol ind tflucddaceBic BIDLSP m1n29éﬁﬁn&j 5 SEP 2003
WO 00/ 55144 PCTIUSOOlO 0a nhydr ou ﬂlchloronethane g F% s stirred
whil e seqUEHPYYEM ‘{f‘sts‘r"é L i “”Hf?& S 1 B YRR IR ORP SRR 11944, 25 L,
46. 2 mmol Jonedntrated. |"Htclﬂe;sidaﬂwrsehs(sdlva|8n rolyen(1AOmNEmt Jhe sditugon wis Xt ure was sti rred

f 4 t t d
oesor oo el A AR U i B Rt
wat er (5 Za@bo-NemehdxyafisletbylidrhedyBo ide wefloc@cheét It @Q1dgcomaentas ated to

provi de benz hydr phenethylethylcarbanate (4.957 g, 15.3
mol ) as &° ﬁﬁr%%coﬁgp&ﬂ%vﬁﬁ 8 1.75 - 2.01 (m 2H, 8 2.08 -

2.24 (in, 1FD 8 2.51 - 2.80 (m ZFD 8 3.70 - 4.02 (m 1H, 8 5.07, 8
5.33(m 3H), 8 7.10 - 7.47 (n1<&$§REﬁ%dgxture of chloroform (30 nL) and
anhydrous et hanol (30 nL, 510 MU ol ed

Ethyl 35-benzyloxycarbonylamino-2-hydroxy-5-phenylpentanimidate

15 A suspension comprised of lithium aluminum hydride (0.885 g, 23.3 munol) in anhydrous
diethy] ether was cooled to -45° C under nitrogen and then treated with a solution of benzyl
1S-(N-methoxy-N-methylcarbamoyl)-3-phenylpropylicarbamate (5.53 g, 15.53 mmol), provided
as in Reference 1, in ether (75 mL) and THF (25 m1.) added dropwise over a period of
30 minutes such that the temperature of the mixture was maintained at -40 to -45° C. The

20 mixture was allowed to warm to 5° C and then recooled to -35° C. A saturated solution of
sodium bicarbonate (7 mL, 0.5 M) was added dropwise and the mixture was allowed to warm to
0° C. The mixture was allowed to warm to room temperature and stirred for 1 hour to provide
a precipitate. The precipitate was collected by filtration and washed with ether (100 mL). The
filtrate and washings were combined and washed sequentially with ice cold IN hydrochloric

25 acid (2x 50 mL), saturated sodium bicarbonate (2 x 50 mL) and brine (50 mL), dried (Na,SO,)
and concentrated in vacuo to provide benzyl 15-formyl-3-phenylpropylcarbamate (4.01 g,

13.5 mmol) as a colorless oil. MS (PCI) m/z =298 (M + 1).
A solution of benzyl 15-formyl-3-phenylpropylcarbamate (4.557 g, 15.3 mmol} in
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10 to O C and then treated-with acetyl chloride (32.6 nL, 459 mmol) added
dropwi se over a period of 30 mnutes. The m xture was cool ed by addi ng a

sol ution-of crude benzyl 2-cyano- 2-hydroxy-1S-pheneth amat e
(4.957 g, 15.3 mmol) in chloroform (30 nL). The m'xtugieg\/\s&% ?red for

hours at O0C and then 6 hours at roomtenperature and concentrated in vacuo
to provi de ¥Q¥FFIH8S henzyl oxycar bonyl ani no- 2- hydr oxy- 5- pheXYIPEEE2ni i dat e
15 (6.212 g 15.3 mol) as a crude yellowoil. MS (PCl) mz = 371 (M¥+ 1).
REFERENCE 8 2S- Ami no- 4- phenyl -1 - (4S- phenyl - 4, 5- di hydr ooxazol - 2-yl ) but an- |
-ol (a) A mxture conprised of ethyl 3S-benzyl oxycarbonyl am no-2-hydr oxy-
5- phenyl pentani mdate (0.78 g, 1.92 mml), provided as in Reference 7,
?ioi ; g gr opyhyRtdY HiskbbReRihe (0. rﬂ?}&a@xhirr;ﬂl whle wqwnblau@m:éataﬁmm Rlrakyph fenyl St Eanol
g, r of or 5N e ux for ours
and t hen z\/ﬁghyéﬁrf’l?‘?%t&ief(%?s ‘H{Oj’pﬁﬁc?){f"ﬁﬂ's it la\’i‘B‘i’fr% ngﬁr ?%Oa’&’l“f’]gm# to cool to

(r]I oom It eﬁglﬂktafeblrfae ?]tlrfEh Cor Ahsirkl Et&oM@&n‘@é}&ﬁﬁﬁhd ahefaaedinvhGo res lreduee was .
issolved in et a The s tlon s washed. sequentially
i £h 0. o1 Qe IR AELAPEBEY 18 P Rt (D vl TR COMS08)  and

t hen CQanantaﬁca&reﬁ(zd?ﬂgddjﬁa(M@&)4pmd|c5¢oeﬂ&ateamroa&ﬁehmresu due by flash
chromat o hy eI uti exane th ace ate o pr o) benzyl

2- hydrox%’ By depx 38’?’ ‘g‘lf)‘hg?‘?\%a&?ﬁi%% i//ﬁ 6?1%¥F3}8‘P’H9I lﬂ@rlkcarbamate
(0. 475 g(cﬂ:cﬂ,) mmls)2as(naanplalzwsm&uuﬁelmjszjslasztaar(ﬁpzmrss7(M§u§ﬁ€ﬁl,) mz = 445

(ZMh;éz ox;}%%@i%'\g%%%?ggégﬁﬁ gﬁy ')c:@?gomzar;is)ed (i)fS Bﬁgf\%t hyl et hyl car bamat e

(100 ng, 0.22 Armimu)e of ahlaeiohﬁmmlml()md by drive Sthi o (306l B temmal) 36s dabled ogen

Xt ufl 66 e benieBCo kel GBIELR S e h Do) BN R R Froq

Vi gor ous Ipynaﬂrtﬁieo mmutey dTiege Rustws sqitabe addiig d solulien csfeaﬂé beanaylwagamgonpl et e and

conti ned TPIEH st SR IRP SicsRRRE Por a1 BPBY Pashssr Al W 0 hen | 1.

4S- hen 14 mlxtﬁredvabytdfed@oram:hrs 2-0°C ahdithern6 housslat ropi tenigratdde dnd convedupteds a cl ear

o s a6 Sl R Lt 1 orenee

1- hy dn®x 6.2 ehEsByminol) 38 a)oruie Seltbivhoild MOE@EDoWE= 47C@f baXy| at e. REFERENCE 9

REFERENCE 8

Dbutan-i-ol

(a) A mixture comprised of ethyl 38-benzyloxycarbonylamino-2-lrydroxy-

5-phenylpentanimidate (0.78 g, 1.92 mmol), provided as in Reference 7, diisopropylethylamine
20 (0218 yl., 1.26 mmol) and 25-amino-2-phenylethanol (0.260 g, 1.9 mmol) in chloroform (25 mL})

was heated at reflux for 3 hours and then was stirred for approximately 12 hours, while aliowing

to cool to room temperature. The mixture was concentrated and the residue was dissolved in

ethyl acetate (;50 mL). The solution was washed seguentially with 0.5N sodium hydroxide

(40 mL) and brine (40 mL), dried (MgSO,) and then concentrated. Product was purified from
25 the residue by flash chromatography eluting with 1:3 hexanes/ethyl acetate to provide benzyl

2-hydroxy-2-(4,5-dihydro-4S-phenyloxazol-2-yi)-15-phenyethylethylcarbamate (0.475 g,

1.1 mmol) as an oily mixture of diastereomers. MS (PCI} m/z = 445 (M +1). (C,,H;N,0,).

(b) A solution comprised of benzy! 2-hydroxy-2-(4,5-dihydro-4S-phenyloxazol-2-yl)-

15-phenyethylethylcarbamate (100 mg, 0.22 mmol) in methano! (10 mL) was placed under a

30 nitrogen atmosphere and stirred while Pearlman’s catalyst (20 mg) was added. The mixture
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2S- Ami no- | -oxazol -2-y |-4-phenyl butan -1-ol trifluoroacetic acid salt 10
A sol ution conprised of oxazole (0.25 g, 3.62 mmol) in THE (20 nlL) was
treated with borane tetrahydrofuran conplex (3.62 nL, 3.62 muol) under
nitrogen and the nixture was stirred for 30 ninutes angd BHEEP Q83 ed to
-78C. A solution conprised of sec-butyl lithium(2.78 nlL, 3.62 muol) in
cycl ohexansvonmssadded dropwi se and the mixture was sti r r BET/BEI06RS i nut es.
A sol ution conprised of tert-butyl (S)-1-fornyl-3-phenyl propyl carbarat e
(0.476 g, 1.81 mmol) 15 in THE (25 nL) was added and the m xture was
stirred and allowed to warmwhile the reaction proceeded to conpletion.
The m xture then was cooled to -78C, quenched by slowy adding 5% acetic
acid in ethano 2 SRR me,and stirred
for 18 hourgmd'f'%ggrou%%mde@“ \é@g%&n@g rrg]tl&te@tht@ gg% lg?a%uggg ané@%nﬁg% Pesi due was
ext r act ediiteretth Tt fiier was(+2asRél with)methphel (%@%mhbdfhex@mta@qd§llwéqseverﬂas hed with

bri ne, dl’l ec%n&a% P Vl% SC% (gﬁl ﬁ 51?1(-1(4§(3th9! 415 um”ouxﬁﬂ’lﬁ Bwtiﬁllel $1ert bUtyl
2- hydroxy yIret hyl car bamat 0.376 mmuol)
as a yel I(Gizvmgu}lﬁmﬁolﬁé@lc)eamhk MSQTSI!)I(!/WF-ﬁll(MﬂA (ﬁhgﬁtzﬂt{h) corrprl sed of
tert-butyl 2-hydroxy-2-oxazol-2-yl-1S-phenethyl et hyl carbamate (0.125 g,
0.376 mmol ), anisole (0.2 nL) and trifluoroacetic acid (0.6 nm.) in

di chl osorret harPeoceddR@ amin Befarerse 8 piovidetimethy 2wﬂbepyﬂme¢admylemimm 2 hours and
t hen concgptr at ed V, azol -2- 1-4- hen | butan-I-ol
trifluor olglgydfoxéﬁ hgnglbgé'ﬁtd yﬁﬁ%ogéﬂgi é2352305‘9)!q;rlra?rét()I ) as a yellowoil. M5 (PCl)
mz =233 (M+ 1). A58EP2063 WO 00/ 55144 PCT/ USOQ 06885 REFERENCE 10 Met hyl
2-(2S-am no- 1-hdrox -4- hen | bupderia@@l - 4-carbox |ate A sol ution
conprised of nethyl 2-(2S- benzylmyl am no- 1- hydr oxy-

4- phenyl butyl) - 4, 5- di hy @8- ‘ bataerlb. 100 g, 0.235 nmol),
provided as in 5 Reference 101mh{}or9dc9til|a91'a‘éﬂﬁt hane (3 nL) was cooled to 0 C
and then treated with DBU (39 mi, 0.2Z26 mmol) and bronotrichl oronet hane (26
m., 0.26 mmol). The m xture was stirred for 6 hours at 0 C, washed with
amoni jym chl 0%&@%&? é@n)ts)edad?@xﬁgl@%g @%E%moFWFZOQMQ walBsuediigd (MgSO4)
to pI’OVI de net enzyl oxycar bonyl am no- 1- hydr oxy-

4- pheny| blesrank jetylysesifwanicommlels 63@&1 Ialeé O2EBEFler P0G ARG HIeONKTITE)AS 10

Depr ot ect étlpxgd Rt %fnﬁﬁgs 5%%96' co&ec( e til ﬁcéollufkm/déﬁ@ffééd of sec-butyl lithinm (2.78

mL, 3.62 mmol) in cyclohexane was added dropwise and the mixture was stirred for 30 minutes.

A solution comprised of tert-butyl (S)-1-formyl-3-phenylpropylcarbamate (0.476 g, 1.81 mmol)
15  in THF (25 mL) was added and the mixture was stirred and allowed to warm while the reaction
proceeded to completion. The mixture then was cooled to -78°C, quenched by slowly adding
5% acetic acid in ethanol (20 mL), allowed to warm to ambient temperature and stirred for 18
hours. The mixture was concentrated to dryness and the residue was extracted with ether
(2x25 mL). The combined extracts were washed with brine, dried (MgSO,) and concentrated
20 to dryness to provide tert-butyl 2-hydroxy-2-oxazol-2-yl-1S-phenethylethylcarbamate (0.125 g,
0.376 mmol) as a yellow oil. MS (PCly m/z=333 (M + 1).
A mixture comprised of terz-butyl 2-hydroxy-2-oxazol-2-yl-1S-phenethylethylcarbamate
(0.125 g, 0.376 mmol}, anisole (0.2 mL) and triflucroacetic acid (0.6 mL) in dichloromethane
(20 mL) was stirred at room temperature for 2 hours and then concentrated to provide

25 2S-amino-1-oxazol-2-yl-4-phenylbutan-1-ol trifluoroacetic acid salt ( 0.08 g, 0.229 mmol) as a
yellow oil. MS (PCI) m/z=233 (M + 1).
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4- phenyl but yl ) oxazol e- 4- car boxyl ate. REFERENCE 11

2- Benzooxazol - 2-v1-2-(tert-butyl -di net hyl -si | anyl oxy) - 1S- phenet hyI et hyI am n
e A solution of 2S-am no-I|-benzooxazol - 2-yl - 4-phenyl but an- I5 ! Fggg&g
provided as in 15 Referencel2, in dichloronethane (15 nLE) d to oC
and then treated with 2, 6- Iut|d| nc (0.57 nL) followed by

tert-butyl WOB¥HHA4si |yl trifluoronethanesul fonate (1.08 REJ/USHPHESSSo| uti on
was stirred for 3 hours and then additional dichloronethane was added (50
m.). The m xture was washed sequentially with a saturated sodi um

bi - carbonate solution (50 nL) and brine (50 rnL x2), dried over magnesi um
sul phate and concentrat ed under reduced pressure to provide 20

2- benzooxazol - 2-yl - 2-(tert-but ylpegersibghe si | anyl oxy) -1 S: phenet hyl et hyl ami n
e as an orange oil . REFERENCE 12 25- Am no- |

- benzooxazol - 2-y Sialcoiit 2 ' G

(S)-2-tert-butoxycarbonyl am no- 4- phenyl butyr| c acid (500 g, 179 mml ), EDC
(37.8 g, 197 mmol ), HOBT (41. | and NO-di met hyl hydr oxyl am ne 25
hydrochl ori de A spijition @"mPI‘QeFl %%'Y]%@S bW&‘HF@F“Bﬂ‘B’E"H&Wé ey nl) was cooled in
an _ice bafpheaylbhtyl }h@ﬂxh&tﬂr@@@aﬁﬂe—ﬂcﬁrﬁox@laﬁﬂb .do g.,on 204 minblh), @kdvide@mdine (27.5 ni,

197 mol ) 1 n dichl oronet hane &150 mL ice bath was renmoved and the

reacti 8n I?ﬁf'%{%‘tﬁﬁ &0, dchiprpipethgue %@H‘vf’éﬁﬁfé?daff’er & apgyhen goatefd with BBY 5003 Wo

00/ 55144 B USEOMRAEH 8% RaRstRetidieh@iae &8 Q0P mmble THE mixtbkSvabtired
concentrated by rotary evaporation and the residue was treated with ethyl

acet ate (fa5ph %{%atomﬁt‘@shid?m@ amonigPhloble i mlyand saraahFasidc APHBEHEe untii |

al | sol i dgas\weEEMiiseb ¥Rdide hbEyIeL By berdpatyadBonyRinel- B arosgpar at ed and washed
sequentially wth saturated sodjum bicarbgnate (100.nm), water (100 ni),

1N hydr ochpiispyleutgioxerolerirgriorylate b ChVe 20> 9+ 4nd brine (50 ni). The

sol ut|1@n was  dichREciigrovar e mous(2iagiediiyaosyl f ate and concentrated to
provi de tert- butyI (S -1-(N—n[et hoxy N-nethyl car banoyl) -

3- phenyl ey 93% yield) as a clear, colorless oil. The
tert-butyl (S)-21-(Nnethoxy- N—rret hyl car banmoyl ) - 3- phenyl propyl car bamat e

provi ded above was divided into 8 rtions (5.0 g 15.5 mmol; 4.88 g,
15.1 mmol; and 4.54 g, 10 14. 1%&——% h portion was azeotroped W th

t ol uene by r otBeNcBABROLARIRA-ART ditHethedsilaay)- I Rihdaad igHyeafiitr € t 0 renove
residual ethyl acetate and water. Each portion of the ester was taken up

i nto anhydrous diethyl ether (75 nL) and the m xtures were cooled in an ice
bat h under A solution of 2S-amino-1-benzooxazol-2-yl-4-phenylbutan-1-ol (600 mg), provided as in

15 Referencel?, in dichloromethane (15 mL) was cooled to 0°C and then treated with 2,6-lutidine
(0.57 mL) followed by tert-butyldimethylsilyl trifluoromethanesulfonate (1.08 mL). The solution
was stirred for 3 hours and then additional dichloromethane was added (30 mL). The mixture
was washed sequentially with a saturated sodiem bi-carbonate solution (50 mL} and brine
(50 mL x2), dried over magnesium suiphate and concentrated under reduced pressure to provide

20 2-benzooxazol-2-yl-2-(teri-butyl-dimethyl-silanyloxv}-1S-phenethyiethylamine as an orange oil.

REFERENCE 12

25-Amino-1-benzooxazol-2-yl-4-phenylbutan-1-ol

A solution of (8)-2-tert-butoxycarbonylamino-4-phenylbutyric acid (500 g, 179 mmol),
EDC (37.8 g, 197 mmol}, HOBT (41.1g, 269 mmol) and N,0-dimethylhydroxylamine
25 hydrochloride (19.2 g, 197 mmol) in , dichloromethane (500 mL) was cooled in an ice bath and
then treated with a solution of triethylamine (27.5 mL, 197 mmol) in dichloromethane (150 mL).

The ice bath was removed and the reaction mixture was stir at room temperature for
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ni trogen. Each of the m xtures were treated with |ithium al um num hydri de
(IMin diethyl ether, 23.3 n., 22.7 nL, and 21.1 nml, respectively) added
by syringe and the m xtures were 15 stirred at OC for 9p5nsept@gg The
mxtures were treated with ethyl acetate (5 nL), stirréd for m nut es,
further treated with saturated KH2PO4 (5 nL), IN hydrochloric acid (1 niL)
and t hen atb toissea@l | N hydrochloric acid until the sol i dPGREHVHE8S0| ved.
The resulting solutions were conbined and extracted with ethyl acetate (3x
200 nmL). The extracts were dried over anhydrous magnesi um sul fate and
concentrated. The residue was dried under reduced pressure 20 to provide
tert-butyl (S)-1-fornyl-3-phenyl propyl carbamate (11.61 g, 99%vyield). A
sol ution iﬁhm&ﬁatdﬂlith}ﬁk (ﬁ)e r;hxmr\mé kméermagaw ﬁ&%@hﬁﬁ@ﬁ%&& thshbe 15 9, 42.3

mol) in oronet hane was cooled in an 1ce under nitrogen
and then W&S@m@j‘-ﬂﬁeﬁmmem@l (|4§me VR 3@ rolmcng sazRtH AadiPm b{ci@m&termﬂl 119 mmol )
and tri etﬂ%ﬁdp»‘%ﬁh i3oed he &Ryl AcdiPh)er wil'&park&Rinli w&ew@cauemryrvﬁm for

appr oxi mat el ours at room tenperature and then concentrated by 25
rotary evsa}ymtedtspdmn bipprbonates | Wl wpierd 1 gk Bivdrpehloric a5t Hidesllev#ign  acet at e

(250 ng e@(?tgnd_ﬁfhﬁﬁi b (98 | 51 ﬂ@%m\m%@déaq,v&rmyalohymxgnmnv@ﬁ% ahdX 100 ni)

and brin ri e over drous magneési um sul fate and
concent r aoeentraedid orovidovees-yi [3‘)1le£H mqtft?m“ﬁhaﬁtfr)@ﬁﬁb@n@/l)by silica gel

chromat ogy_ By1dach 95 GERYds 2268T 80iG1e§ dient to provide tert-butyl
2- cyano- 2- ﬁggﬁox -ISaglﬁ %ﬁzag]n thﬁl cgrsgamate (1eZ 05 g, 98%yield). 30 A

m xt ure of chIchl$3 G?chhﬂmi CIPREE @qﬂLOyKY'é’rfﬂetm@Pi{lﬂé) %PW&H?IPP)Q@TWMG 153 mmol ),
under a  nL}iEQY68Ve $hab &%ﬁb%{ogh:éé‘%o%o%@%hf‘éjls@ RSt PEEp vialx\aﬁna%bhgag was

cooled in an 1ce bath and reated Wi th acetyl phl oride (9.2 m, 129
mol ) 18ddd mpold.yRach gertionys apgoirpred avitidaueas Pioipisty sveporagon apdgriesmdernp3 WO
00/55144 rE&&Ié&{%QQXrQﬁﬁ%éo@tr@smalfea{yl Retiie A \eﬁerarmcﬁ Redondf S0 kddrival of

tert-butyl 2-cyano-2-hydroxy-1S-phenethyl et hyl carbamate (2.34 g, 8 mmmol)

in chl or orR P riany¢ipus digdy! e%&@dri)?ﬁ%thﬁwwwﬁ gorlsd 1%@%#@%0@6 and the

m xture Wagossh.i ok b ROR:BIrQWeYe YREIWIR hmgmlunhﬁnmwda&mm BV @EmAPPT OXi mat el y
12 hours. The m xture then was concentr at ed r ot arX 5 evaporation and the

resi due vilent2e datle d2 \ilhangtd dinife éeséﬁtcﬂ‘éﬁ%fﬂdd(eﬁb\(ﬁﬂyﬁﬁﬁ t?eamt%sp\r%ol (873 nm,

8 mlqk. shhed fioXE Wrdo Wakidd & fhSHixales Vefe t%éﬂﬁtﬁﬁutﬂ"étﬁy‘l ﬁlﬂﬁt’é (6 9iL), BrirkuEs and then
stirred at roomtenperature for approximate The m xture was

I urs.
treat ed wWtmpingrefuther teptpbith apmed KNPQHG “tLPre‘Nnyfg‘i&‘F}tl?"}’fd‘c‘écﬂ gl ®¥d was washed
repeat edl yedMatiiodaN K& rsthlokit adidEntR oY 8 Aasd\BGHIVERVBE reddBn GOk @8%. The

organi ¢ pcrlvam%leneé{\?nsd eigg:?el;ig}lt%%thyld Jcétgtg (3?1\/2%{) mia_.gl h'P/hde I;a;?tyaits r\}v%%réggcll cl)JvQ‘
anhydrous magnesium sulfate and concentrated. The residue was dried under reduced pressure
20 to provide rert-butyl (S)-1-formyl-3-phenylpropylcarbamate (11.61 g, 99% yield).

A solution of tert-butyl (8)-1-formyl-3-phenylpropylcarbamate (11.15 g, 42.3 mmol) in
dichloromethane (25 mL) was cooled in an ice bath under nitrogen and then treated sequentially
vs;ith acetone cyanohydrin (10.8 mL, 119 mmol) and triethylamine (3.5 mL, 25.4 mmol). The
reaction was stirred for approximately 12 hours at room temperature and then concentrated by

25 rotary evaporation. The residue was dissolved in 1:1 hexanes:ethyl acetate (250 mL) and the
solution was washed sequentially with water (3x 100 mL) and brine (50 mL), dried over
anhydrous magnesium sulfate and concentrated. Product was purified from the residue by silica
gel chromatography using-2:1 hexanes:ethyl acetate eluent to provide fert-butyl
2-cyano-2-hydroxy-1S-phenethylethylcarbamate (12.05 g, 98% yield).

30 A mixture of chloroform (12.8 mL) and absolute ethanol {9 mL., 153 mmol), under a

nitrogen stream with an aitached Firestone valve bubbler, was cooled in an ice bath and then

wreated with acetyl chioride (9.2 mL, 129 mmol) added by syringe. The mixture was allowed to
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10 sulfate and concentrated. The residue was recrystallized from hot hexane
and a m ni rum anount of ethyl acetate to give a tan powder (335 ng). The
not her |iquor was conbined with the mxed fractions froma simlarly
performed reaction run and purified by silica gel chromdtb@Emplgsysi ng 5%
met hanol in dichloronmethane to provide 2S-am no-|-benzooxazol -2-yl -4-phen,
| v but an-| w0 oos81427 g, 52% average yi el d) as an orange REIEHWR638H| i d nass.
Proceeding as in Reference 12 provided the follow ng conpounds: 2-arino-

-benzooxazol - 2-yl -et hanol ; 2-ami no-1 -benzooxazol -2- |-2-meth | -roan-1-ol;
LS) - 2-am no- |-benzooxazol -2- |-hexan-I-ol; 20

1- (1-am no-cycl opronvl)-1-benzooxazol - 2-yl - et hanol ; - .S

- 2- ami no- Jmné?c{9§%ﬁmqhd£en4soruaa,noﬂm%ums - 2- ani no- | - benzooxazol - 2-

| - 4- met hanesul fon | -butan-1-0l1; S -2-am no-I|-benzooxazol -2- |- entan-1|-ol;

(S) - 2- ami hevand-2-hukoydFabarthdethylpaeagnte 28t g Sqppolpig chioroform (19.2 ml) was

2- Am no- 'adl?&n%ﬂ%ﬁzgah m?e't ¥/Jrs I%me&hfmﬂse RERER S stitkd ankls M/g &mam 7.70 (m
1H), 7.5 1H), 2H), 4.88-5.0 (m 1H) H, 3.53 (m
3H), 3. 37ter(ng:ranxwver @pgem(asely MJa)oursm@lmwmthw WSSOISEF“EQGBWF’@TI EFS00/ 06885

EXAMPLE 1., oiahéﬁarﬁ%ﬁeﬁgs%g %@g&ked %v i |abs%rutkyeq{a961 ¥4d )RR hiBsph&toh

| I car bai noyl ) - sul g hol i ne-4- car boxam de ( Conpound
1) 5 A m®&me S@ﬂmoz)s ﬁmnﬁ'@lre wa&fb‘etﬁ ef@i?zlwﬂﬁf?tspﬁ@fﬁ%%‘@wlaﬁﬁﬁlamsﬂﬂF -ol (2.2

g, 7.8 mMpliom teebi-dRA a;ﬁ’)ﬁ)xirﬁ‘at&iﬂoﬁﬂc &helrixture was treated with diethyl ether
2- nor phol i n-4-yl'car bonyl’am no- 3- benzyl sul f onyl proglonlc acid (2.78 g, 7.8

mol ), EBCQqmLpad ge rauibne sehigpy was washedrepgyieny it HY 98 wtihhenaews (1. 58 g,

11.7 mol g8 [h%r'\bag?&&})ékmp H%Ldl@ﬁmaéezwﬁ séPhrated, /ribd BRPhnhydrBusthagidsRmO et hane
was stirred for 1 hour. The m xture was treated wth additional anmounts

of EDGO( Culfategyl camntraledh bR iEsigHs YRS FerpalfiEnd drom gk bekane@nd im&%ﬂ‘“”énd stirred
for 30 M QuhfSf ethilGcdlieto Yive a WMol @386hg). The mother liquor was combined with

the mixed fractions from a similarly performed reaction run and purified by silica gel

chromatography using 5% methanol in dichloromethane to provide

2S8-amino-1-benzooxazol-2-yl-4-phenylbutan-1-ol (1.27 g, 52% average yield) as an orange

t5 semi-solid mass.

Proceeding as in Reference 12 provided the following compounds:

Z-amino-1 —benzooxazol—Z-y' l-ethanol;
2-amino-1-benzooxazol-2-yl-2-methyl-propan-1-ol;
(8)-2-amino-1-benzgoxazol-2-yl-hexan-1-ol;

20 1-(1-amino-cyclopropyl}-1-benzooxazol-2-yl-methanol;
(8)-2-amino-1-benzooxazol-2-yl-propan-1-ol;
(8)-2-amino-1-benzooxazol-2-yl-4-methanesulfonyl-butan-1-ol;
(S)-2-amino-1-benzooxazol-2-yl-pentan-1-ol;
{S)-2-amino-1-benzooxazol-2-yl-butan-1-ol; and

25 2-Amino-1-benzooxazol-2-yl-3-methoxy-propan--ol; "H NMR (CDCL,): 7.70 (m, 1H),
7.53 (m, 1H), 7.34 (m, ZH), 4.88-5.0 (m, 1H), 3.60 (m, 1H), 3.53 (m, 3H), 3.37 (s, 1H), 3.30 (s,
1H);
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wi th an additional ambunt of EDC (0.1 eq) and stirred for 15 m nutes. The
m xture was treated wth an additional anmount of EDC (0.1 eq) and stirred
for 30 mnutes. The mi xture was concentrated and the residue was taken up
into ethyl acetate. The m xture was washed 15 sequenti allysgﬁl@ Z,hm
hydrochloric acid (3x 50 nL), saturated sodi um bi car bonat ut (2x 50
m.) and briwweossSa4nl), dried (MgSO4) and concentrat ed t oPEFBI00EEsSN- C

1R- (2- benzooxazol - 2- | - 2- hhydr oxv- 1 S- phenet hyl et hyl car banoyl ) 2-benz™

| sulfon leth 1 no holine-4-carboxamde (4 g, 6.44 mol ); H NVR (CDC13):
7.68 (m 1H), 7.52 (m 1H), 7.10-7.45 (m 12H), 6.0-6.25 (m 1H), 4.95-5.1
(rn, 1H), 4.52-4.80 (m 1H), 20 4.15-4.5 (m 3H), 3.1-3.75 (m 10H), 2.69

(m 2H), 2.06 (m 1H), 1.80 (m MPYE Ne 621.0; EXAVPLE 2 -71 WO
00/55144 1 5 SEP 2003 PCT/ USOO ogg)?Mr

28‘ ACEI yl ¥ 4 ! = 6T E g arpgmp _
| et hyl)-3-cycl ohexyl prop| ona%og‘ﬁoh&q%r Wdael) H3C A mixture conpri sed of
2- acetyl am no- 3- cycl ohexyl proproni c_ac .45 g, 0.211 nmol), 5 PyBOP(r)

(U

(0.11 g, 0.21 nmol) and d||soproﬁ§plﬂmtﬁh5¢|1érme (0.037 g, 0.211 nmmol) in DW
(10 nL) was stirred for 15 m nutes at roomtenperature and a sol ution
conpri 8ed of 2S-arnino 1-oxazol-2-yl- senyl but an-1-ol trifluoroacetic
acid salt, provided as in Reference 9 DMF and neutralized with

di i sopropyl et hyl am ne was added. Adgt al diisopropyl ethylam ne (0.037
g, 0.211 mol) was added and thegm|xiaure was stirred for 2 hours at room
tenperature 10 and then poured in 100 nmL_of ice cold water. The aqueous

phase was extracted with ethyl cetalé Hy 25 m.) and the conbi ned

organi c | ayers were washed u i a N hydrochloric acid (2 x 25

m), water (2 x 25 nL and‘brige (2 x 25 nL ed (MgS™4) and

concentrated. Pr oductowa;?puri ieddronzthe A by flash chromat ography
/

eluting with 1:3 hexan et hyl acetat’e to prowde
2S-acetyl am no- N- (2- oxazol -2-y1 15 2-h drox -1S- heneth leth | -3-c cl ohex
1 ro ionamde (0.036 g, 0.084 mmol) an oil. M5 (ESI) mz = 428 (M+ 1);
"H NVMR (300 MHz, CD30D): S 0.80 (m 61.12 (m 4H), S 1.40(m 2H), 5
1.65 (tn, 6H, b 1.80 (m 1H, S 2. in, 4H, 52.70 (m 11-1), 5 2.80
(m 1H), S 4.44 (m 1H), S4.51 (m 1H, 5 7.11 -.7.47 (m 6H), S 7.99 (s,
1H), ( C24H33N30#ikmre of 25-amino-1-benzooxazol-2-yl-4-phenylbutan-i-ol (2.2 g, 7.8 mmol),

provided as in Reference 12, 2-morpholin-4-ylcarbonylamino-3-benzylsulfonylpropionic acid
(2.78 g, 7.8 mmol), EDC (1.64 g, 8.57 mmol), 1-hydroxybenzotriazole hydrate (1.58 g,

11.7 mmol) and N-methylmorpholine (2.4 mL, 17.1 mmol) in dichloromethane was stirred for 1

10 hour. The mixture was treated with additional amounts of EDC (0.1 eq) and
1-hydroxybenzotriazole hydrate (0.1 eq) and stirred for 30 minutes. The mixfure was treated
with an additional amount of EDC (0.1 eq) and stirred for 15 minutes. The mixture was treated
with an additional amount of EDC (0.1 eq) and stirred for 30 minutes. The mixture was
concentrated and the residue was taken up into ethyl acetate. The mixtore was washed

15 sequentially with 1N hydrochloric acid (3x 50 mL), saturated sodium bicarbonate solution (2x
50 mL) and brine (50 mL), dried (MgSQ,) and concentrated to provide

N-[1R-(2-benzooxazol-2-yl-2-hydroxy-1S-phenethylethylcarbamoyl)-

2-benzylsulfonylethyllmorpholine-4-carboxamide (4 g, 6.44 mmol); '"H NMR (CDCl,): 7.68 (m,
1H), 7.52 (m, 1H), 7.10-7.45 (m, 12H), 6.0-6.25 (m, 1H), 4.95-5.1 (m, 1H), 4.52-4.80 (m, 1H),

20 4.154.5 (m, 3H), 3.1-3.75 (m, 10H), 2.69 (m, 2H), 2.06 (m, 1H), 1.80 (m, 1H); MS: m/e 621.0;

EXAMPLE 2
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Proceeding as in Exanple 2 provided the foll ow ng compounds of Fornula I:
20 3-ccycl ohexyl -N- 1 2-hvdroxy- 2-(5-phenyl oxazol -2

| phenet hyl et hyl | propi onam de (Conpound 3); MS (ESI) nmlz = 448 (M+ 1);

"H- NWR (300 MHz, CDC13): 6 0.89 (m 2H), -72 1 5 SEP 2003 00/55144
PCT/ US00/ 06885 8 1.20 (m 4H), S 1.45 (m 1H), 8 1.65 (m % 43 so0 (m
IH), 8 2.0Wqgepsst), S 2.73 (t, J =4 Hz, 2H), S 4.51 (FPCTUP006885 4 96 (m
2H), 8 6.00 (m 1H), S 7.11 - 7.47 (m 9H), 8 7.60 (m 2H, (C, BH35N2M3);
2S-acetyl am no- N-1 2- hydroxy- | S-phenet hyl - 2- (5- phenyl oxazol - 2-yl )ethyfl 5
3-c, cl~yl propionani de (Conpound 4); Ms (ESI) nmlz = 505 (M+ 1); “"H NWR
(300 MHz, CDC13): 8 0.80 (m 2H), 8 1.12 (m- 4H, S'1.40 (m 2H), 8 1.65
(m 6H), 8sic ofdy-18 ¢ ndm@d (M 1H), S
4.96 (m , ) , . m 1 . . m 9H), 8 7.62
(m 2H), (C30H3$N304); and (Compound 2)

N- (1S- benzot hi azol - 2- vl car bonyl - 3- phenylpropyl ) -3-cycl o~ ropi onarrki de 10

(Conpound 5);'"HNVR S 0.83 (m 2H) .20 (m 5H), S1.48 (g, 2H, J'=9
Hz), 8 1.67 (m 4H), 8 2.20 (n, 8248(m 1H, 8 2.75 (m 2H), 8
5,95 (m 1H), S 6.35 (d, 1H@J .(m 5H), 57.57 (m 2H), 8
7.93 (d, 1H, J =9 Hz), 88.]{8( 9Hz); ES-M5 mz 435 (MH#); and
2S-acetylami no N (1S-benzaq Z0 3 8- phenylpro 1 15

3- cycl ohexylpr opi onani déi3fConpfund §); '} 530.87 (m 8H), 8 1.22 (m
6H, 8 1.92 (m 1H), 5 2.12 (m 1 S % /1H) 8 2.78 (m 2H), S

8\/.20 (m 6H), S 7.53 (m 2H), 8
7 Hz); ES-M5 mz 492 (MH). Nf
xQet hyl car banoyl ) 20

Compound 7), 'H NWVR (DMVSO-d5):
, $2.22 - 2.60 (m 2H), S

3.87 (d, 1H, J =7 Hz), S5.62 (m
7.98 (d, 1H, J =7 Hz), 8 8.18 (d, 1H, J
| S-(1 S-phenethyl-2-benzooxazol - 2-yl -
2- napht h- 2- vl et hvl | pi peri di ne- 4- car boxa
8 1.32 - 1.76 (m 4H), 8 1.90 - 2.09 (
2.65 - 3.26 (m 6H), S472-486(m T 8 5.26 (m 1H), 8 7.06 - 7.31
(m 5H), 8 7.45 5 7.65 (dt, J
= 1.18, 8.00 &m& r‘SFd?éz acs'ﬂﬁ%'g“‘(%fy%ﬁjf\?xy?%°m“§’@°‘]@%9'4%g’92%?6‘8“’8&, (I H, 8
E73 Zg Eg PyB0?®7(o86g,+dzz1 @h&l)z aSIﬂJcﬁsolafé)pﬁlhﬁylarﬂahB (0.0878, 24 1 (uemol)kn PME (@@mby, 1H), S
: S, =

was § H21rred for 15 mmutes at room temperature an'jza solutu;p comprised of 25-amino-
1-oxazol-2-yl-4-phenylbutan-1-ol trifluoroacetic acid salt, provided as in Reference 9, in DMF
and neutralized with diisopropylethylamine was added. Additional diisopropylethylamine
(0.037 g, 0.211 mmol) was added and the mixture was stirred for 2 hours at room temperature
10 and then poured into 100 mL of ice cold water. The aqueous phase was extracted with ethyl
acetate (3 x 25 mL) and the combined organic layers were washed sequentially with 1 N

hydrochloric acid (2 x 25 mL), water (2 x 25 mL) and brine (2 x 25 mL), dried (MgS0O,) and

concentrated. Product was purified from the residue by flash chromatography eluting with 1:3

hexanes/ethyl acetate to provide 2S-acetylamino-N-(2-oxazol-2-yl-

15  2-hydroxy-1S-phenethylethyl)-3-cyclohexylpropionamide (0.036 g, 0.084 mmol) as an oil. MS
(ESD m/z = 428 (M + 1); '"H-NMR (300 MHz, CD,0D): 8 0.80 (m, 2H), 3 1.12 (m, 4H),
& 1.40(m, 2H), 8 1.65 (m, 6H), & 1.80 (m, 1H}, & 2.00 (m, 4H), 8 2.70 (m, I1H), 5 2.80 {m, 1H),
8 4.44 (m, 1H), 8 4.51 (m, 1H), 8 7.11 - 7.47 (m, 6H), 8 7.99 (s, 1H), (C,,H;,N;0,).

Proceeding as in Example 2 provided the following compounds of Formula I:

20 3-cyclohexyl-N-{2-hydroxy-2-(5-phenvloxazol-2-y1}-1S-phenethylethyl }propionamide
(Compound 3); MS (ESI) m/z = 448 (M + 1); 'H-NMR (300 MHz, CDCl,}: 8 0.89 (m, 2H),

12~



2S-acetyl am no- N- (I S- benzooxazol - 2-yl car bonyl - 3- yhenyl propyl) - .
3-cycl ohexyi propi onam de (Conpound 8); Ms (ESI) mz = 476 (M+ 1); '"H NWR
(300 MHz, CDC3): 8 0.8 (m 2H), 8 1.26 (m 4H), S 1.47 (rn, 2H), 8 1.64

(m 6H), 8 1.99 (s, 3H, S 2.15 (m 2H), 8 2.41 (m 1H),1553EP72[]|[3t J =
6Hz, 2H), 8 4.59 (q, J = 4Hz, 1H), 8 5.65 (q, J = 2Hz, 30 1Hg 6 (d, J
=6 Hz, 1HWO®/531430 - 7.26 (m 6H), S 7.41 - 7.65 (m 3HFCTE 0?’“88@5 L, J =
6Hz 1H), (C23H33N304); tert-butyl 1S-(1

S- benzooxazol - 2-yl car bonyl - 3- phenyi propyl carbanmo -73 J 5 SEP 2003 WD

00/ 55144 PCT/ CJS00/ 06885 2-c clohex leth | carbamate (Conmpound 9); N-f

| - (benzooxazol - 2-yl car bonyl ) - 3- phenyl propyl ~ycl ahexx|-pr opi onam de

( Conpoundg {4 (im, &H)be@h@hﬁ‘m) 3Nr653(§ @ﬂ;ﬁsyls m(;ﬁ)mwnomzphs?awzaar bon 1
rot)+l | propi onam de oun ? " H NVR
(300 Mz, H §)1516n01%’93"(?%pﬂ2?4)ﬁ 56891111 ﬁﬂ 14%47&“’19}!955{?8(“12 b & 1-68
(m 6H), (&wﬁas ;{m 1H), & 2.27 (t, J = 4Hz, 2H), 6 2.48 (m 1H), & 2.76
(m 2H), mIH),6635dJ:4Hz 1H) 6 7.19 - 7.30 (m 5H), 5
7.48 (m 3H) 2- cpylaming-4/- Phergthy ol 31 =28H32N203) ;

2S- acegyl ﬁévcraﬁexbbfopio&rﬁée @Um&mﬁm& gaomny ), *@leemd bpeoyyl | 10
3-cycl ohex i onam de npound M+ 1);""H NWR

(300 MHz,C @D@l@?ﬂ(ﬂ&?ﬁ) 8d- 1@,@1 4211551‘80 1, 28, éﬁ.ﬁ&fﬂ)ﬁﬂ)@ 11805161 o3 & 1.65

m 6 m,] & 19k, m, 48 1 8
(2 . '(‘2 (ﬁ; 51-1)892665%2&% 848512(m0§H),$3’96§ﬁ|)2ﬂ,) |-59]( (Iglz%bﬁc(qfiﬂﬁ 4 2|(_|;n 1||:|)|) 8
5.98 (d, 537ﬁﬁwm%)1§76&(%2§1 ?mﬂaslﬁsoz) Bidz, IH, &7.19 - 7.30 (m 5H, &

7.48 (m 3H) n.&sBemdbthiaol-2 rbo 1-@ h&h iona(feBQH35N304) ; 15
benzyl 1S- (benzooxazo | car banmo met_hy| but(yl car banat e

( Conpdnd myoun%éhﬂNMR éo 85 34, 3 130 (n, S8, 84805, BtV Sz}

(5- phenylmrm.m@z@m Samh@armrw me(imyiiparslgatm,ylm -5%.3588,NH, babydzgar bamat e
( Conpound. 14 - acet

oxazol - 2-51 aﬂwé?én@w&wwm =0 23 S B bp? SMsFS S ™50 ( Compound
15); Ns(@gmmqqanf 426 (M 1): "H NWVR (300 Mz, CDd 3): &085(m 2H), &
1.20 (m 4H), 150(n}V2 . & 1.65 6H), & 2.05 (s, 3H), 5 2.48 (m
1H), & 2.70 (88 - 1-3-phanyl 1‘,8560(q,J:2Hz,
1H), &s5. &c!gﬂaxy&rgpmﬁadﬂae (Cbh%oun& 6@ 8 QIMR 5 0.87 (m, BH}, 8 1.22 (m, 6H), § 1.92 (m,

1H), 5 2.12 (m, 1K), § 2.48 (m, 1H), 6 2.78 (m, 2H), & 3.87 (d, 1H, J =7 Hz), § 5.62 (m, 1H),
§7.20 (m, 6H), 8 7.53 (m, 2H), 3 7.98 (d, 1H, I =7 Hz), 3 8.18 (d, 1H, ] =7 Hz); ES-MS m/z
492 (MH+).

N-[15-(15-phenethvl-2-benzooxazol-2-yl-1-oxoethylcarbamovl)-

20 2-naphth-2-ylethyllpiperidine-4-carboxamide (Compound 7), '"H NMR (DMSO-d,): 8 1.32 - 1.76
(m, 4H), 3 1.90 - 2.09 (mn, 2H), § 2.22 - 2.60 (m, 2H), § 2.65 - 3.26 (m, 6H), & 4.72 - 4.86 (m,
1H), 5 5.26 (m, 1H), 5 7.06 - 7.31 (m, 5H), § 7.45 (m, 4H), & 7.55 (dt, J = 1.26, 7.84 Hz, 1H),
§7.65 (dt, 1=1.18, 8.00 Hi, 1H), 8 7.72 - 7.88 (m, 3H), § 7.90 (d, J = 8.06 Hz, 1H), § 7.99 (d,
J=7.86 Hz, 1H), 5 8.14 (bs, 1H), 8 8.24 (d, J = 8.04 Hz, 1H), & 8.46 (bs, 1H), 5 8.94 (d,

25 J=6.43 Hz, 1H);

2S-acetylamino-N-(1S5-benzooxazol-2-ylcarbonyl-3-phenylpropyl)-
3-cyclohexylpropionamide (Compound 8); MS (ESI) m/z =476 (M + 1); "H-NMR (300 MHz,
CDCl,): 8 0.85 (m, 2H), 8 1.26 (m, 4H), 8 1.47 (m, 2H), & 1.64 (m, 6H), 6 1.99 (s, 3H), 6 2.15
(m, 2H), 8 2.41 (m, 1H), 5 2.72 (t, J = 6Hz, 2H), § 4.59 (g, ] = 4Hz, 1H), 5 5.65 (g, ] = 2Hz,

30 1H),36.26 (d,J=6Hz, 1H), 5 7.10 - 7.26 (m, 6H), d 7.41 - 7.65 (m, 3H), & 7.86 (d, ] = 6Hz
1H), (C,H;3N,0,); '

tert-butyl 15-(1S-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl}-
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(d, J = 6Hz, 1H), 8 7.19 - 7.38 (m 5H), & 7.47 (s, 1H), & 7.79 (s, 1H),
(C, 4H3EN304) ; benzyl 1S-benzooxazol -2-yl carbonyl - 3- phenyl propyl car bamat e
(Conpound 16); 25 2-ace

| am no- N- (1S- benzooxazol - 2-yl car bonyl - 3- phenyl | propyl ) - 34p i onam de
(Compound 17); N(1 L SGSEP Wy

S _benzooxax eissimcar bonyl - 3- phenyl pronyl ) benzyl sul f onanPEEUFEHMSDUND 18) ;
"H NWR (CDC13): 7.88 (d, J=6.2Hz, 1H), 7.67 (d, J=6.2Hz, IH), 7.60 Tt,
J=6.2Hz, IH), 7.51 (t, J=6.2Hz, 1H), 7.35 (d, J=6.2Hz, 2H), 7.08-7.29 (m
7H), 6. 96 (t, J=6.2Hz, 1H), 5.52 (d, JK=9.4 30 Hz, IH), 4.90 (td, J=9.4,
3.1Hz, IH), 4.31 (dd, J=10.9, 10.9Hz, 2H), 2.80 (m }H), 2.27 (m 1H),

2.04 (m iléﬂ mhg@ahméeﬁ%ﬁ -é@omf)\lﬁ'uﬁd S
benzooxazol-2-yl carbony phenyl pr opel ) - 2- cycl ohexyl et hanesul f onani de - 74
1 5 SEP 2003 Welfenawniazel-byiarbmsisebagproppidsyidiedaypionamidger (CDC13): 7. 94

(d, J= 6?(Hgmpoiﬂhglo7 70 (d, J=6.3Hz, 1H), 7.62 (t, J=6.3Hz, 1H) 7.52 (t,
J=6. 3Hz, 9734m5 542(d J=9. 5Hz, -5.25 (m  1H),
279309(m30he- 35-phe S-phg 2zobB-yiz P | 0.179(m 7H) ,
1. 08- 1534kl ouncffﬂé MS@SI)]m)lexﬁ M?JI') lHJ}@Ims%ﬁﬁﬁ éDcﬁ) §0.89 (m 2H),

N- (1- benzooxazol | carbonyl -3 nhenyl cl op ent}ﬁ r opi onam de

( Compound L. X 3165 o 2o icBai. GDA Bkt oAl 5328 ek 80 JBHG 52 cyc! ohex
I~ aceta dﬁﬂ é@%rel@lz 6%17))1(m|\i'ﬁ)|8§3§3@n12-0@¥@21@1|) seripl- @%ngﬂrbﬂ)!sﬁa,s

- phenyl p pﬁ §6f5bl o -2-yl acetam de (Conpound 22) ;

N-(1S ber{ c%? B%@yJ @H%aﬁﬂh(q:zt}b%@;)! ) - 4- met hyl pent anami de

(Compound 23) sodbyichndi PG 1AL AloxdoL) OBl .wa paem;bpwo 1 -2-na
ht hal en- 1- . | acet am de npound 2 7.84 (m

2H) , 708Ma!;cmilélyr_omeﬂcwpqw 12)51245? <ES#>12/&1%9?<MH)1) 'B: Wé?rﬂ‘)% 6.25 (m
|H9 5. Béerieny: it (285 01T ok, 21 8 ), 2 o, 680, 59,50, )3 205 90 (m
1H); N 1-benzooxazol - 2- ro 1 onam de
(Oonrpounds 25, 5212@!\#\‘7&%%3&%}53)“1) *?%@“(FQEBZQ»@“%I@)J ?HeslH()tﬁSJ@B OHz, 1H),

7.59 (m @dH)=204, B9, § 58 W:GHZﬁﬁ876@2&d(1m6}izll‘ﬁ);8@1¢07ﬁ(ﬂmQHYSQHE IH)

5.7 ' ' |
°(m (ml_gH),STS’/’(sl A (% 2u% b Rt iy, 24 (m o IH, 2.1 (m 1R

15 benzyl 1S-(benzooxazol-2-ylcarbonylmethylcarbamoyl)-3-methylbutylcarbamate
{Compound 13);

benzyl 15-(5-phenylbenzooxazol-2-ylcarbonylmethvicarbamoyl)-3-methylbutylcarbamate

{Compound 14);

25-acetylamino-N-
20 (Compound 15); MS (ESI) m/z = 426 (M + 1); 'H-NMR (300 MHz, CDCl,): § 0.85 (m, 2H),
8 1.20 (m, 41),  1.50 (m, 2H), 6 1.65 (m, 6H), § 2.05 (s, 3H), 5 2.48 (m, 1H}, § 2.70 (t,
Y =6Hz, 2H), 5 4.52 (q, J = 2Hz, 1H), § 5.60 (g, J =2Hz, 1H), 6 5.93 (d, ] = 6 Hz, 1H), 3 6.89
(d, J = 6Hz, 1H), 8 7.19 - 7.38 (m, 5H), § 7.47 (s, 1H), 8 7.79 (s, 1H), (C,,;H;,N,0,);
benzyl 1S-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamate {Compound 16);
25 2-acetylamino-N-(15-benzooxazol-2-ylcarbonyl-3-phenylpropyl)-3-phenylpropionamide

(Compound 17);
N-(1S-benzooxazol-2-ylearbonyl-3-phenylpropyl)benzylsulfonamide (Compound 18); 'H
NMR (CDC1,): 7.88 (d, 3=6.2Hz, 1H), 7.67 (d, }J=6.2Hz, 1H), 7.60 (t, J=6.2Hz, 1H), 7.51 (1,
J=6.2Hz, 1H), 7.35 (d, J=6.2Hz, 2H), 7.08-7.29 (m, 7TH), 6.96 (t, J=6.2Hz, 1H), 5.52 (d, JK=94
30 Hz, IH), 4.90 (1d, J=9 .4, 3.1Hz, 1H), 4.31 (dd, J=10.9, 10.9Hz, 2H), 2.80 (m, 1H), 2.27 (m, 1H),
2.04 (m, 1H); MS: m/e=435.0;
N-(15-benzooxazol-2-yicarbonyl-3-phenylpropyl)-2-cyclohexylethanesuifonamide
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20 met hyl 2-12- (3S- cycl ohexyl propi onyl am no) - 4- phenyl butyzyl | -

4, 5 di hydr ooxazol e- 4S- car boxyl ate (Conpound 26); MS (ESI) mz = 429 (M +
1);"HNWVR (300 MHz, CDC13): 8 0.89 (m 2H), 3 1. 22 (m 4H), 8 1.51 (m

IH, 8 1.65 (m 6H), 6 2.05 (m 1H, 8 2.20 (t, h‘zgg%—pzu@246(m
IH), 8 2.73 (m 2H), 8 3.80 (s, 3H), 8 4.55 (m lH) 6 % 50°tm i{)

(m 1H), 8vwoebBsiem 1H), 3 6.15 (m IH, 6 7.13 - 7. 35 (PG T/BIqP/0688D 5

(C2, 4H32N206) ; met hyl 2-f 2-(3S-cycl ohexyl propi onyl am no) - 4- phenyl buty_ryl |
oxazol e- 4-carboxyl ate (Conpound 27); MsS (ESI) mz = 427 (M +1);"'H NWR (300
MHz, CDC13): 6 0.89 (m 2H), 6 1.22 (m 4H), 8 1.49 (m 1H), 6 1.65 (m

6H), 8 2.20 (rn, 3H), 6 2.46 (m 1H), 6 2.74.(m 2H), 6 3.99 (s, 3H), 6
5.62 (m 7 3 6 8.40 (s,
1H), @W—@%E@% 1(191[1)%6(%:12)61‘}1"?93 %szﬁg%olgé?z? (-321-53%%;11{2?)62 (t3 hen | ro
L b, MDA, Grf B0 188 1 237 et € hripe ik Bhg L h50a & Seb 5003
WO 00/ 551¢d Phels ?5%9’4&9%%% 2.5 (n, 1FD), 2.08-2.21 (m, 180, 1.52-1.79 (m, 7HD) 1.08-134 (n,

2-acetyl am'no- N benzooxazol - 2-'yl car bonyl - 3- phenyi propyl | -

3- ( 2- f | uottbpfAehPl Ymr2dhi A sa=ded-EConpound 29); 2S-ace | am na-N

1S- bengooxazoly é-beh%mm 1z B AR phehordpyhZs SRlobehtylpssadhamL t  opi onani de
( Conmpound 30)

1S-(1S- beﬁ@?@ewﬂéﬂ 2-yl car bonyl - 3- phenyl prop_yl car banoyl ) -
3- phnyl propy! GapRaERLExaEHoN

N- (1- benzooxazol - 2-VI car bony -p ohexyl but yram de
( Conpound(Campound ZUNVR (CDC13) 7. 94 (d, J=7. 9Hz 1H), 7.68 (d, 7.9Hz, 1H),
7.58 (t,J3=7. Ydas.pk

ﬁ%exalol 2Lk £.00 ce@lﬁ'ﬁde 6.27 (d,
J=11.8Hz, 1H), .4 .61 (m 1H),

2.11- 2"032«'@@?0@#1522)’1 53-1. 79 (m 9H), 1. 05- 1.32 (m '4H§ 0. 79 1.0 (m 2H);

MS: ne=433; etiknRodss RShed dideB@nanfide (h@rapdul@m)l -

5 di hydr ooxazol - ; I\/B ESI = 429 (M+ 1);
.5-be jrbg FOpYR-2 Rrl-viage e1 51 (m IH), 5

1.65 (M &l éd%at)oﬁimct@c ,96§n21}307 s§4t(m dH)—?fézth 1H¥H)4,2 7575%1146 (m 1H),

S2.73 (m_2 & % I—Q 545

(m 1H, %6’ As(ﬂ(ﬂﬁ) fﬁf m82H? %ﬂm *iH)séﬁ (e 2@4)403((’@2%8%1‘@@%“)2 2

15  (m, 1H), 1.90 (m, 1H);
N-(1-benzooxazol-2-ylcarbonyl-3-phenylpropyl)-3-phenylpropionamide {Compound 25);
'H NMR (CDCL,): 7.90 (d,J=8.0Hz, 1H), 7.65 (d,J=8.0Hz, 1H), 7.59 (m, 1H), 7.56 (m, 1H),
7.05-7.35 (m, 11H), 6.20 (d, J=7.0Hz, IH), 5.76 (in, 1H), 2.97 (m, 2H), 2.5-2.7 (m, 4H), 2.4 (m,
1H), 2.1 (m, 1H);
20 methy! 2-[2-(35-cyclohexyipropionylamino)-4-phenylbutyryl]-

4. 5-dihydrooxazole-45-carboxylate (Compdund 26); MS (ESD m/z = 429 (M + 1); "TH-NMR
(300 MHz, CDCL): & 0.89 (m, 2H), 8 1.22 (m, 4¥), § 1.51 (m, 1H), & 1.65 (m, 6H), 5 2.05 (m,
1H), & 2.20 (t, J = 4 Hz, 2H), 8 2.46 (m, 1H), 8 2.73 (m, 2H), & 3.80 (s, 3H), 6 4.55 (m, 1H),
3 4.60 (m, 1H), § 5.00 (m, 1H), 8 5.45 (m, 1H), 6 6.15 (m, 1H), 5 7.13 - 7.35 (m, 5H),
25 (CyHpN,05)
methyl 2-[2-(35-cyclohexylpropionylamino}-4-phenylbutyrylloxazole-4-carboxylate
{Compound 27); MS (ESD mv/z = 427 (M + 1}; 'TH-NMR (300 MHz, CDCL,): & 0.89 (m, 2H),
5 1.22 (m, 4H), 8 1.49 (m, 1H), & 1.65 (m, 6H), & 2.20 (m, 3H), & 2.46 (m, 1H), & 2.74 (m, 2H),
§3.99 (s, 3H), 8 5.62 (m, 1H), 5 6.20 (d, T = 4Hz, 1H),  7.15 - 7.35 (m, 5H), 6 8.40 (s, 1H),
30 (CpuHyoNy05) _
benzyl 15-(15-benzooxazol-2-ylcarbonyl)-

3-phenvipropvlcarbamoy])-2-naphthalen-2-ylethylcarbamate {Compound 28);
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.3-¢c clohex | -N- 1- 5-nethox benzooxazol-2 |carbon 1 -3- hen L ro 1 ro

i onam de (Conpound 34); MS (ESI) mz = 449 (M+ 1); 'H NWR (300 Mz,
ChCl3): S0.95 (m 2H, S1.22 (m-4H), S1.51 (m 2H, 5 1.65 (m 6H), 8
2.15 (m 1H, S$2.20 (t, J =4 Hz, 2H, S 2.50 20 (m X E 2@3 (q, J =
2 Hz, 2H), S3.92 (s, 3H, S5 78 (m 1H, 56,37 (m 1 §$

(m 5H), SWo®B85@ad, J = 6 Hz, IH, (C27H32N204); PCT/US00/06885
2-acetyl - N (1S-benzooxazol - 2-yl car bonyl -

3- phenyl propyl ) -1, 2, 3, 4-t et r ahydr oi sogui nol i ne- 3S- car boxam de ( Conpound
35); 2S-acerilam no-N (I S. benzooxazol - 2-yl carbonyl - 3- phen_y_| propyD 25
3-(2-chl arophenyl ) yr opi onam de (Corrpound 36); 3-cycl ohexyl - N-f

—r—

1S- (6- met hoxybg V4 ll_SZB%LgO%BpQ 3 BaRY! ] pr M onani de
(Conpound 37); 00 MHz, CDCI3): 5 0.95
(m 2H), _s;-ﬂ_ggpi@nxjms;ﬂ_lgu(@mmmp@m Sl65(m 6H) , 5215(m 1H), 8
2.20 (t, J = Blo-n-B e Boxdzlz ki) vt fe, 24, S 3.95
(s, 3H), S 5. , .10 - 7.35 (m

5H), S 7—@"—f(lﬂiﬂ—ﬂll°—ﬂﬂ-|€ﬁomnomd30(cz H32NZO4) "3-¢ clohex |-N- 1s-
5-trif}uoroneghly & ‘ ehBiRRYL | pror i onam de

(Conpound 38) ;M Z = _ (300 -76 A 5 SEP 2003 WO
00/ 55144 3ppayipsneicadande (gupomddlz) . 8 0.95 (m 2H), 8 1.22 (m 4H), S 1.51
(m 1H), S 1.89, 5920(@4'5.‘20]—2— ( BlexyMurvlabllae S 2.80 (g, J = 2
Hz, 2H), 8 5. 7.35 (m B5H),
8 7.77 (rgomapnd 3); SHQB'(IB (CRER): 1984d. HEE%QHB)T 68 (d, 7.90z, 1H),7.58

2-acetyl g 0111, 22.Y0. 87 BOBM), €3+ (LY 10BRYITh- 5 5,89
3(2tr.f|u2r§1§£\n§§*?17%w”%iﬁ§n7am e@péol 270e A 108RYiH); m,

N- ( 1- BenABdRA# 392%/ Bal-bb#§ ﬁlBJHhélri)Hzp”%ﬁ @‘}), 335%%%%I9¥{h—14’53ll36t(’6p| onani de
( Conmpound (@,)79410 5 DIYE: .90 (m 1H), 7.76 (m 1H) 7.06-7.36 (m

7H), 4.00 i 2.50-3,5 ( , 2.0-2.5 (m 2H), 1.83
(m 4H) |\/B onylaming)-4-pheaylpu

-nitrobenz &Bkazam A a%ﬂ Iatéﬂdo}l\ﬂaﬂrﬂ@@f‘h/ﬁﬂﬁgghﬁ{/zgml)l% ﬁmound 41);
MS (ESI )%ﬂ%’gﬂrﬁ' # (Ué 8 1.22
(m 4H), (%)ON%&CQ‘RI Pi89 (1 a_H)e%I%%m &) 8 181 5mpb)( 633y, 64y 52 im( m 1H), b
2. 80 gsn 1?12')5220% @hz(mn, éﬁhﬁg@lﬁ),%b?@% =5 9808, 3tbH 4.58m( 289 - 7.35 (m
5H) 6500 (m 1H), 8545 (m iH), 56.15 {m, 1H), & 7.13 - 7.35 {(m, SH), (C,,H.,.N;0O);

3-cyclohexyl-N-[1-(5-methoxybenzooxazol-2-ylcarbonyl)-3-phenylpropyllpropionamide
(Compound 34); MS (BESI) mv/z = 449 (M + 1); 'H-NMR (300 MHz, CDCl,): 4 0.95 (m, 2H),
8 1.22 (m, 4H), 5 1.51 (m, 2ED, 5 1.65 (m, 6H), & 2.15 (m, 1H), & 2.20 (t, = 4 Hz, 2H), § 2.50
20 (m, 1H), 8 2.77 (g, J = 2 Hz, 2H), § 3.92 (s, 3H), 8 5.78 (m, 1H), 8 6.37 (m, 1H), $ 7.13 - 7.35
(m, SH), § 7.53 (d, J = 6 Hz, 1H), (C,,;;;N;0,);
2-acetyl-N-(15-benzooxazol-2-ylcarbonyl-

3-phenylpropy!)-1.2.3.4-tetrahydroisoguinoline-3S5-carboxamide (Compound 35);

28-acetylaming-N-( 1S—benzooxazol-2-'xlcarbonyl-3-phenylprogy[ )-

256 3-(2-chlorophenyl)propionamide (Compound 36);
3-cyclohexyl-N-11S-(6-methoxybenzooxazol-2-ylcarbonyl)-3-phenylpropyl]propionamide
(Compound 37); MS (ESI) m/z = 449 (M + 1); '"H-NMR (300 MHz, CDCl,): 3 0.95 (m, 2H),
8 1.22 (m, 4H), § 1.51 (m, 2H), 8 1.65 (m, 6H), § 2.15 (m, 1H), § 2.20 (t, J = 4 Hz, 2H), § 2.50
(m, 1H), 8 2.77 (q, T = 2 Hz, 2H), 5 3.95 (s, 3H), § 5.78 (m, 1H), 8 6.37 (d, J = 6 Hz, 1H),
30 87.10-7.35 (m, 5H), 8 7.77 (d, I = 6 Hz, 1H), (C,;H;;N,0,);
3-cyclohexyl-N-[18-(5-trifluoromethylbenzooxazol-2-ylcarbonyl)-
3-phenylpropylipropionamide (Compound 38); MS (ESI) m/z = 487 (M + 1); 'H-NMR (300
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(d, J =6 Hz, 1H), S 8.77 (s, 1H), (C26H29N3(O5); nmet hyl

2-f2S- (3-cycl ohexyl propi onyl am no) -4

phenyl but yryl I benzooxazol e- 6- carboxyl ate 15 (Corrpoun.&jéz%iE (ESI) mz =
477 (M+ 1): 'HNWR (300 Mz, CDCI3): 8 0.95 (m 2H) 822@31 4H), S
1.51 (m 1H, 51.65 (m 6H), S2.23 (m 3H), S2.50 (m 1H, S 2.77 (m
2H), S 4. M@ qs5148H), 8 5.78 (m 1H), S 6.27 (d, J = emPCﬂPﬁﬂﬂmﬁﬁi‘% - 7.35
(m 5H), S7.98 (d, J = 6Hz, 1H), 5 8.22 (d, J = 6Hz, 1H), 8 8.39 (5, 1H,
(C28H32N205); N-f 1S-(5-chl orobenzooxazol -2

yl carbonyl ) - 3- phenyl propyl 1- 3-cycl ohexyi propi onam de 20 (Conpound 43); M
(ESI) mz = 453 (M+ 1); '"H- NWR (300 MHz, CDCI3): 8 0.95 (m 2H), S 1.22
(m 4H), 280 (m 1H, 8
77 (1 V5 COEL B0 Gy ath, dy Bl i gt & 020 fn, B 020 0T, S
5H), S 7.5651((m 1) 2.86(q7] %H(ZsZH);LH 76 QT@ZEHQQ@%NQ@SFH% z§/7 IRRSEE

1S-benzo h@g;ﬂ 3] | sul famoyl neth D 25

3- et hyl gé?@c%% {m ?%?rsn()o{}%d )9P HMNIVR (CDC13) 7.92 (d, J=7.7Hz,
1H), 7. 64 (m 2-addt) agol-2yloarponyiy3-pheayipropyld] - 734 (m  10H), 6. 30
(d,j=9 1 : 491(dJ96Hz 1H), 4.51
(m’ 1% 1H), 1.70 (m
1H), 1.5 (m NE:

D-3¢rporghelin-Aqylpropipnamides:  nf =578, 1;
N-11, S 2 1 30
3 ot h |bé€fsﬁ“§*3é@2’#§%@“§ﬁ?,2@% i “”‘*M%D%‘i’gw”ﬁym%ﬁ? THe, 1M,
7.62 (m 1H)H) 12 (3, 59, zﬁﬁ)umﬂmm@érﬁm 23!1)91837(%8%1)7 n(“mﬂlaﬁ) 6.7 (d,
J=8. 9hz, 111)80 ((}r;]ex 19\7-1 -_9111%'6135an0|£9201 hefiprogh 186 {oﬂﬂmi&ﬁ), 3.06 (m
2H), 2.90 (t, = ) m . 2. 1 5 SEP 2003
VO 00/1551¢mm¢m5mZ24§4(1(1§ 1>,3’H)NME(@@1\%»H]P ) 5993@(%{) IH), 1.38
(m 1H), O Bl &H} 9718 E)?dr'zm) %H)ss (MS(;H)WS Qzéﬁ@ 31-1), 5 2bﬁ QaYiH)l éRz §0l(m, 280),

S-benzooxazol - 2- vl car

3- net hyl &ﬁ@?’l@aﬂ@aﬁéﬁé@ ésﬁﬁ@ulrmné%ﬁg NWRWE@@%@}‘* J 76§Z R 9830 7.60 (m

1H), 7.5 588 | Hﬁ0574(mIG-|) 585(m1H) 5.0-5.4
(m3m8(d’ ”ﬁ%%%”? 2b), 2,652 8 ), 2.45 (m
1H, 2. 15 (m 12—S3 relohgxyipropionylaming)--p b ZQOX3 P

M e=5%8. JcoRPRndad); Ms ES =477 M+ 1) {ELNMR (300 MHz, CDCL):  0.95 (m, 2H)

| -(1- benzooxazol yl car onyl3 hen rog IsulfanDynethy % h lbu 1
ISR A eI I TR I TS S A WPl AR,

§ 4.00 (s, 3H), § 5.78 (m, 1H), § 6.27 (d, T = 6 Hz, 1H), 7.15-7.35 (m, 5H), 5 7.98 (4, I =6 Hz,
1H), 6 8.22 (d, J = 6Hz, 1H ), 8 8.39 (s, 1H), (C;sH;,N,05)
N-[15-(5-chlorobenzooxazol-2-ylecarbonyl)-3-phenylpropyl]-3-cyclohexylpropionamide
20 (Compound 43); MS (ESI} m/z =453 (M + 1); 'H-NMR (300 MHz, CDCly): 8 .95 (m, 2H),
8 1.22 (m, 4H), 8 1.53 (m, 2H), 5 1.65 (m, 5H), & 2.20 (m, 3H), & 2.50 (m, 1H), 8 2.77 (m, 2H),
8 5.74 (m, 1H), § 6.20 (d, J = 6 Hz, 1H), § 7.09 - 7.35 (m, 5H), 5 7.60 (m, 2H), 5 7.90 (s, 1H),
{CysHyCIN,O5);
benzyl 15-(1S-benzooxazol-2-ylearbonyl-3-phenylpropylsulfamoylmethyl)-
25 3-methylbutylcarbamate (Compound 44); 'H NMR (CDC1,): 7.92 (d, J=7.7Hz, 1H), 7.64 (m,
1H), 7.57 (m, 1H), 7.50 (m, 1H), 7.21-7.34 (m, 10H), 6.30 (d,j=9.2Hz, 1H), 5.34 (m, 1H), 5.11
(m, 1H), 4.91 (d,J=9.6Hz, IH), 4.51 (m, 1H), 3.11 (m, 2H), 2.89 (m, 2H), 2.50 (m, 1H), 2.20 (m,
1H), 1.70 (m, 1H), 1.5 (m, 1H), 1.23-1.46 (m, 1H), 0.;92 (t,J=7.4Hz, H); MS: m/e=578.1;
N-{18-[18-{benzooxazel-2-yIcarbonyl)-3-phenyipro Isulfamoyimethyl}- _
30 3-methylbutyl }acetamide (Compound 45); '"H NMR (CDCl,): 7.89 (d,}=7.7Hz, 1H), 7.62 (m,
1H), 7.55 (m, 1H), 7.49 (m, 1H), 7.18-7.30 (m, 5H), 6.7 (d, J=8.9Hz, 1H), 5.61 (d, J=9.4Hz, 1H),
5.34 (m, 1H), 4.86 (m, 1H), 3.06 (m, 2H), 2.90 (t, J=7.7Hz,. 2H), 2.24 (m, 1H), 2.22 (m, 1H),
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(m 1H, 7.60 (m IH, 7.18-7.30 (rn, 5H), 6.0 (m 1H), 5.85 (m 1H), 5.28
(m IH, 450 (m 10 1H, 3.20 (m 1H), 2.85 (m 111), 2.70 (m 1H)),
1.8-2.2 (m 2H), 1.95 (S, 3H), 1.35-1.70 (m 2H), 09?@8%5)%@5

m e=486.0. 15 EXAMPLE 3 tert-Bu | 1R 2-benzooxazol

22hydr oxy-1 S-phenet h, | et hvl car banoyl) - 2-

2- cyanobena 00iFiény| ) et hyl carbamate (Conpound 48) A s HHYBHOBHS

2R-t ert - but oxycar bonyl ani no- 3- (2- cyanobenzyl sul f anyl ) propi oni ¢ aci d (336
ng), 2S-am no-|-benzooxazol -2-yl -4-phenyl butan-I1-al (282ny),

1- (3-di net hyl am nopropyl )- 3-ethyl carbodii m de hydrochl oride (211 ng) and.
1- hydr oxybenzotriazole (197 ng) in 20 dichl oronethane (20 nL) was treated

wi th N-metdayl ARS,RE8lh e RagmTi, 138 en,Nematdi enI=6i2Rz 161, Measvestdared 0.5
hour and then concentrgt ed by evapgratl on. The resi due s di ssolved in

ethyl -78 1 5bemzy IRddbSbengpasagobzylearbonyd -plcaylpropradamovimelhpk o (40 m) and the
sol uti on 3Wash Qoaﬁﬁﬁg@ﬂﬁﬂoaﬂ.d A6) Wi MRRwaen ,){ 20 (iiLix, 169 daynorsd oric  acid
(30 nmL), A& saturate ium

bi carbgnate_sol ution_(30 ni) bri ne
(30mLy" " i B -5 e el (IO P30 B 206 G PRy B kb8 fon. The
resi dug \’tﬁszﬁ)uﬁusﬁihﬁén ey, f2la3h, 11908 Wik, ¢hY, R pENARLY.7 @R, 3H) 0.2an,el uti ng
wth di et@ ether to provide tert-butyl 5 1R 2-benzooxazol -2- |-2-h drox
- 1S henet 4I\é§hm{°c§?8blar?ﬁdl - 2-(2- cyanobenzyl sul fa yl)ethyl carbamate as an

' smb¥imEkappl e 3 provi ded
tert-butyl IR

2-benzooxazol - - r
- 2- bent |M@§wé4p HPB% ﬁ‘gDeﬁ’g); 1’%1\95'» P@hgﬁ% WW&WLE 4 10
gl-(%R;: gn?gpﬁf@@ffiﬁ 731;33?@[%0?10(?8“@”&& (mplif), 3 Towh AR e 20 ol ution of
zyl su i i soni uti
3-(2- dgarﬂéﬁ s L 2R3 (5.1 é‘hyz("’ﬁﬁ?ln Hﬂzﬂé Z’iﬂbﬁﬁy §59ﬁ1"ﬁ§p$§5 {52‘%9"&2 kid 15
(425 ny), 050{) 06118l 84k: anetassBef er ence 2,
2S- am no- | - benzooxazol - 2-yl - 4- phenyl but an-1 - ol (356 ng) and HATU (356 nm)

in dinmethylformanm de (40 nL) was treated with diisopropylamne (0.239 ni).
The reaction mixture was stirred HXAMHIE Hhours at room

tert-Butyl 1R-(2-benzooxazol-2-yl-

2-hydroxy-1S-phenethylethylcarbamoyl)-2-(2-cyanobenzylsulfanyl)ethylcarbamate

15 {Compound 48)

>LJLQ(

A solution of 2R-tert-butoxycarbonylamino-3-(2-cyanobenzylsulfanyl)propionic acid

Illu

(336 mg), 2S-amino-1-benzooxazol-2-yl-4-phenylbutan-1-of (282mg), 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride (211 mg) and 1-hydroxybenzotriazole (197 mg) in
20 dichioromethane (20 mL) was treated with N-methylmorpholine (2.2 mL). The reaction mixture

was stirred 0.5 hour and then concentrated by evaporation. The residue was dissolved in ethyl
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tenperature then concentrated by evaporation. The residue was dissolved in
ethyl ‘acetate and the solution was washed with saturated sodi um

bi carbonat e sol ution, dried over nmagnesium-79 1 5 SEP 2003 WO 80155144
PCT/ i 1S00106885 sul fate and then concentrated by evaporbbl SbP 2062 resi due
was subjected to flash colum chromatography on silica eluting with ethyl
acetate towerwssdeé N-L1R- (2- benzooxazol -2-yl - PCT/US00/U6885

2- hydr oxy- 1S- phenet hyl et hyl car banoyl ) - 2- ( 2- cyanobenzyl sul f anyl ) et hylTi soni c
otinam de (216 ng) as a gum M5: 606 [IVH +. HPLC. RT= 13.20 mnutes. 5
Proceeding as in Exanple 4 provided 9H fl uoren-9-yl rret hyl

1S- (2- benzooxazol Il -2_vl- 2. h-y-droxy_

1S- Phenetate(ah@@b g%tdttmamhtn wasGYHGhed b&fsyﬂtﬁnmtmmmm) tt@@gmwumc 51);
9H- f | uor en-9-yl e

enzooxazol - yl %Pmt h,
| s~y oxy pcid {3§ mighasebiratsd sadipsy PE@{P%F?&O“POH&PWFM’& ﬂ)?“ Wﬂ%@ﬁp‘r Bamat e
( Conpou n%vé%)agné@ﬁm shifede z[n%ﬂm‘bcnh@é&Wbﬁp&atﬂdﬁ The residue was subjected to flash

2R- Am no- N- ( 2-benzooxazol - 2-yl - 2- hydr oxy- 1S- phenet h

1} et hyl) chlu(nzsla,rylaﬁ@smhzw §mafeawy$ )"lth f}F‘Bﬁleg‘ﬁ%‘W@é‘dﬁMI ori de (Conpound
23) 18 ApsObilhfityd Ohis kil 15 phenethylethylcarbamo.

1R- ( 2- benzooGxazol - 1y roxy IS—phenet hyl et hg(l car baﬂpyl) 15

2- ( 2- cy ardBerangbeny ilsulfenylsth agigle gaittb Vit 48l Y ed as in Exanple 3,
i n di oxane (20 rrL) was. treat ed vvlth hydr ogen chl or| de bubbl i ng the gas

t hrough the solution for 30 mnutes. The reaction m xt yas concentrat ed
by evapor ati oﬁfoaﬁdmgﬁ@nﬁé@%%wﬂﬁgeﬁiﬂ%ﬂé@é%ﬂiﬁﬁ%@hiﬂmmr to

provi de 2R aMM0rikicAbRRRNB2MRZRLifdylethyldabhn@leQRomdoand MONabip7b gtlyrl -3- y
(2- cyanobenzyl sul fanyl’) proni onam de hydrochl oride (117 ng) as a an
off-white solid. Ms: 537 -80 1 5 SEP 2003 WD 00/ 55144 PCTI U500106885 [ MH] }.
Proceeding as in Exanple 5 provi ggdMPLE 4

2R- am no- N- f 2- benzooxazol - 2-y| hydr oxy- 1S-pheneth, lethvly
T3 bdhayl sul f orlH e Gheaamel A SR oy Ve 508

2-(2-cyanobenzylsulfanylethyllisonicotinamide

(Compound 50)
NC
S
0 OH
N
N N o
l\l H H |
P 0 = N

A solution of 3-(2-cyanobenzylsulfanyl)-2R-(pyrid-4-ylcarbonyl)aminopropionic acid
16 (425 mg), provided as in Reference 2, 25-amino-1-benzooxazol-2-yl-4-phenylbutan-1-ol
(356 mg) and HATU (356 mg) in dimethylformamide (40 mL) was treated with
diisopropylamine (0.239 mL). The reaction mixture was stirred for 16 hours at room
temperature then concentrated by evaporation. The residue was dissolved in ethyl acetate and

the solution was washed with saturated sodium bicarbonate solution, dried over magnesium
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[MH z'. 5-EXAMPLE 6 2S- Am no- N-(2-benzooxazol - 2-vl - 2- hvdr oxv-1

S- phenet hyl et hyl ) - 3- cycl ohexyl pr opi onam de ( Conpound 55) A sol ution of

9H fl uoren-9-yl met hyl 1S-(2-benzooxazol -2-yl -2-hydroxy 10

1S- phenet hyl et hyl car banoyl ) - 2- cycl ohexyl et hyl car banat e (ﬂ@SSﬁp)umgrovided
as in Exanmple 4, in dichloromethane (30 nL) was treated w

tris(2-ani N4 ani ne bound to pol ysterene beads (4. 4BCHPSIOPORES ni xt ur e
was stirred at roomtenperature for 48 hours and then filtered. The resin
was washed four tinmes with dichloronethane (20 nlL) and the conbi ned
filtrates were concentrated under reduced pressure to provide "

2S- am no- N- (2- benzooxazol -2-vl 15 2-h drox -1S- heneth leth 1 -3-c clohex 1
ro i onani gifaté ir{lﬂhdﬂig:)moaﬁua%d(b@ l@ipblagisS The fesidvd vims St 2 XM Db 5144

PCT/ USCQO' 06885 E

2S- Ani no-TREJRL8ER 0955@ %Fluwy'ffhfth(y EPPC IRV HBe(2-benzooxazol-2-yl-

_I s~yl oxy2-hydtcRynhenmbhylbeiibirbamosh 2y Z-brhebeydyRulgm) di@rbileoth&aapound 56), a

prot ect ed ound of_ Fo I ol ytion of 9H fl uoren-9-yl net hyl
1S-[2-b er‘@%ﬁ&f‘ gtgnyMF gOrgLHA%] HgLé\ li— lg I(')1'n1nut~?,s

2-(tert-butyl di methylsilanyloxy)-1S-phenethyl ethyl carbanoyl | - 2- cycl ohexyl et
hyl car bamat e 1. r ovi I
1) bt reat EiPSiio oF pyrbepBe TG
M Xt ure veelsydedxi15-@hknbiyietiAcabatidyB-a- cmeihamcmaﬁﬁiémdncpaﬁdd 3:ly chl or onet hane
was added (50 al brine (50 nL

x4) and a pH 323149 RS 1 S R R B EYReS St Y hat e and
concent r alsaflesdech }thlﬁﬁn clohex leth Icarbamate (Compound 52), MS 772 [MH]*.

i no- N-f 2- benzooxazol - 2- vl - 2 (tent-butyldimeth, |s~yloxy - 1S-phenethyl eth,
| ~ycl ohexyl propi onam de as an orange oil. ..5 SEP 2003 WO 00/ 55144

PCTI USOQO' 06885 EXAMPLE 8 tert - ButBXAMPIE RR- ( 2- benzooxazol - 2-yl-- 2- hydr oxy- 1
S phqut h%& gt hr}/ 19— -bbe%gc?'OXellzlol-—Z-

propionamide hydrochloride

{Compound 53)

NC

A solution tert-butyl 1R-(2-benzooxazol-2-yl-2-hydroxy-1S-phenethylethylcarbamoyl)-
15 2-(2-cyanobenzylsulfanyl)ethylcarbamate (145 mg), provided as in Example 3, in dioxane
(20 mL) was treated with hydrogen chloride, bubbling the gas through the solution for 30
minutes. The reaction mixture was concentrated by evaporation and the residue was triturated

with diethy! ether to provide 2R-amino-N-

(2-cyanobenzylsulfanylpropionamide hydrochloride (117 mg) as a an off-white solid. MS: 537

-20-



2- 2-c anobenz Isulfan 1 eth |lcarbano 1 i eridine-l-carbox late (Conpound
57) 5 A solution of

2R- am no- N- ( 2- benzooxazol - 2-yl - 2- hydr oxy- IS—phenetherthé -

3- (2- cyanobenzyl sul f anyl ) pr opi onani de hydr ochl ori de (170 néEP #BBdvi ded as
in Exanple 5, in dinmethylformamde (7 nL) was treated with

1-t ert - but 3@ e¥sHdny| pi peri di ne- 4-carboxylic acid tetraPFtBFUH8FRERY| ester
tert-butyl ester on resin (excess), prepared according to the procedure 10
described in International Patent Application No. W99/67228, and
triethylamne (0.053nL). The suspension was agitated for 16 hours, then
filtered, and the filtrate was washed with di nethyl af ormam de and t hen
concentr ghgf+by evaporation. The residue was subjected to flash colum
chronatography on silica eluting with ethyl acetate to give tert-butyl
4-11R- ( 2- benzooxazol - 2-yl - 2- hyddr oxy 1S-pheneth |ethylcarbanp 1 15

2:L2- cyanoben@ydcééa&ﬁfgfapwﬁx%m 59@:&faadmhxﬁ.h@wrm@b&scﬂaz&@rvb@wdr@&ve (95ng) as a
gum Ms: 712 [MH z". Proceedlng as IQ : np provi d enzg
droc

4- f 1S- ( 2-1Sahensinleihy enaylsplfonyleropionam onde (Compound 54) MS: 50
IS—phenetnMiethylcarbanDyI) 2- cycl ohexyl et hyl car banoyi

plperldlne f car boxyiate (Conpound 58), Ms: 681 [M+. OM SEP 7003 WD
00/ 55144 PCTI USOO 06885 EXAMPLE 9 N-F 1R 2-Benzooxazol -2 1-2-h drox -1S-
henet hgl eth | carbamp | -2-benz | i eth! - tetrah

dr opyr an- 4 carboxanlde (qu?o%?d 59515 Oh’ 2 A nlxtu%e of

3- benzylsulfonytproplonanlde hy dicempbat isshe (0 3 g), prepared as in Exanple
5, tetrahydropyran- 4-carboxylic acid (0.072 g),

1- (3-di net hyl am nopr opyl -ethyl carbodi i m de hydrochlorlde (0.116 g) and
1- hydr oxybenzotri azol e | 2 g) in dichloronethane (20 nL) was treated
with 10 4-N- et hyl nor ph (0. 12 n1_)0 fter stirring at roomtenperature
for 4 hours the reaction

exyipropionamide

m xfure ya t to stand 16 hours and then
concentrated by evaporation. Jthe E i treated with dichl oronet hane
(50 m.) and the nixture wdeNwashgd sequen |a with IN

N

C
llu

A solution of 9H-fluoren-9-yImethy! 15-(2-benzooxazol-2-yl-2-hydroxy-

10  1S-phenethylethylcarbamoyl)-2-cyclohexylethylcarbamate (165 mg), provided as in Example 4,
in dichloromethane (30 mL) was treated with tris(2-aminoethyl)amine bound to polysterene
beads (4.48 g). The mixture was stirred at room temperature for 48 hours and then filtered.
The resin was washed four times with dichloromethane (20 mL) and the combined filtrates
were concentrated under reduced pressure to provide 2S-amino-N-(2-henzooxazol-2-yl-

156  2-hydroxy-1S-phenethylethyl)-3-cyclohexylpropionamide (147 mg) as a colourless oil.
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hydrochl oric acid solution (5 nL), saturated sodi um bi carbonate. solution (5
m.) and brine (5 nL), dried over nagnesium sul fate and then concentrated by
evaporation. The residue was 15 subjected to flash colunn chrﬁﬁatography
on silica eluting with ethylacetate to provide NrlR J5

(2- benzooxazol - 2-yl - 2- hydroxy-1S-1) henet hyl et hyl car banoyl benzyl sul f onyl
ethyl | - t eWosiesit6pyr an- 4- car boxam de (66 ng) as a crean® Wﬁ“ﬂfﬁﬁsﬂ% 618

[ MH *. Proceeding as in Exanple 9 provided the follow ng conpounds of
Formula 1: N | IR (2-benzooxazol -2-vl-2-hydroxy-I|S-phenet hyl et hyl car banoyl
)- 20 2-benzyl sul fonyl et hyl | -ni coti nam de (Conpound 60), Ms: 613 [MH +; -84
Li 5 SEP 2003 WO 00/ 5514 PCT/ US00/ 06885 N- 1R- 2-benzooxazol -2 |-2-h drox
-1S- heneth leth |Icarbanp 1 2 bestapMr A on 1- ethylIpyrazine-2-carboxanide
(Conpound 61), Ms: 614 [ MH} 4-C1 S (2-benzooxazol - {I-Z-bydroxy- I
S- phenet hyz‘ N+ By bang ) tergrbtvldimethylsilanyloxy)-1S-phenethylethyl]-

ethylcarbannyllplperldlne I-ggﬁgA #ﬂ%ﬁmggquound 62); and 5 N-f |

S- (2- benzooxazol - 2-y1- 2- hydr oxy- enetﬁ?lethylcarbannyl) 2-C,

cl ~yl ethyl | - |sonlcoﬂpmﬁﬁﬂ@é5@GUWB@ﬁﬁHmG@¥mdOiﬁmE%ANPLE 10

tert-Butyl 4-F1R-(2-benzooxazol - 2-vl - 2- hydr oxy- 1S- pheneth, |y ethyl carbano
2- (3-n®t hyl pyrid-2-yl met hyl sul fon +LI

et hylcar banoyl | pi peri di pé ar boxyl at Conmpound 64) A sol ution of

' | - 2- hydrexl- | S- phenet hyl et hyl ) -

3- (3-net hyl pyrid-2-yl meth onyl)p hgnami de (178 ng), HATU (137 nm)
and 1-tert-butoxycarbonyl pi pefji di ng;4-cafboxylic acid (69 nmg) in

di met hyl f onnam de (10 nL) was @,N—dl|sopropylethylan1ne

(0.174 m). The reaction HNUre™} 9 hours and then
concentrated by evaporation. The dIS olved in ethyl acetate and
sodi ¥m-¥i car bonat e sol ution, dried

the solution was washed with sathate
over magnesium sul fate and then concentnhated by evaporation. The residue
was subjected to flash colum chromat ogrdphy on silica eluting with ethyl
acetate to provide tert-bu |l 4- 1R 2-b oxazol -2- 20 yl-2-h

dr oxy-1 S-phenet hyl et hyl car banoyl |

‘A solution of 9H-fluoren-9-ylmethyl 15-[2-benzooxazol-2-yl-
2-(tert-butyldimethylsilanyloxy)-15-phenethylethylcarbamoyl}-2-cyclohexylethylcarbamate
(1.48 g), provided as in Example 4, in dichloromethane (50 mL) was treated with tris-(2-
aminoethyl)amine (14.4 mL). The reaction mixture was stirred for 75 minutes and then

10 additional dichloromethane was added (50 mL). The mixture was washed sequentiaily with
brine (50 mL x4) and a pH 5.3 buffer {50 mL x3), dried over magnesium sulphate and

concentrated to provide 23-amino-N-[2-benzooxazol-2-yl-2-(tert-butyldimethylsilanyloxy)-

15-phenethylethyl]-3-cyclohexylpropionamide as an orange oil.
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2-(3-nethyl p)rid-2-yl met hyl sul fonyl ) et hyl.car banoyl | pi peri di ne-1| - car box,
lyate (81 ng). Ms: 734 [MHz'. -85 J. 5 SEP ZuUJ WO 00/55144

PCT/ USOQ' 06885 Proceedi ng as in Exanple 10 provided theégl | owi ng conpounds
of Fornula I: tetrahydropyran-4-yl SEP ﬂﬂ

1R- ( 2- benzooxazol - 2-yl - 2- hydr oxy- 1S- phenet h, |thyl carba ,@

2- benzyl sulwapdsetdhy| car bamat e (Conpound 65); N-[IS-(2- b@ﬁ% BWHSBF- 2-yl - 2-h
drox -1S phenet hyl et hyl carbanmoyl) 5 2-c clohex leth 1 tetrah dro "

an- 4- car boxani de (Conpound 66), MS: 548 [M"; and N-i

| S- (2- benzooxazol - 2-yl - 2- hydr oxy- |

S- ohenet hyl et hyl car banoyl ) - 2- cycl ohexyl et hyl .- 6- hydr oxyni coti nam de

(Conpound 67). 10 EXAMPLE | | N-fgxAMPLES

2- Benzooxazol - 2- I-2 (tert butyld tﬁyIS|Ianonxy)-1 S- phenet hyl ethyl | -3
- Cyc| Ohexy| ; \ ~(¥-DEn %) o 15 acthvl LGN IRV ‘68) , a

pr ot ect ed conpoungﬁp&mﬁg

2S- am no- N-[ 2- benzoo6xazol - 2-yT - si ['anyl oxy) -

y
1S- phenet hyl et hyl ) - 3- cycl ohexyl pGC@ElP@Waﬁ@de (200 1 ng), provided as in
Exanple 7, in 15 dichloromethane (10 ni) was treated with 3-pyridyl
|socyaﬁate (48 ng). The m xture was N ad at roomtenperature for 16
hours and the sol vent evaporated under ced presssure. The residue was
subj ected to flash col unmm chromatography™on silica eluting with a m xture
of pentane and ethylacetate (2:1, v/y) to provide
N-[ 2- benzooxazol -2-yl -2-(tert b |dyneth | M an | ox -15- heneth leth 1 -3-c
cl ohex 1-25- 3- rid-3- lurej o iLapamide L 204172 ng) as a colorless oil.
-86 WD 00/ 55144 PCT/ US00/ 06885 EXBMPLE 127N
| 1S-1 2- Uenzooxazol - 2- vl t - but yl di net hylx
) - 1S- phenet hyl et hyl car bagoyl - 22c, ' cl ~y] et hyl | nox.pl

| ox
| i ne-4-car boxam de

A solution of 2R-amino-N-(2-benzooxazol-2-yl-2-hydroxy- 15-phenethylethyl)-
3-(2-cyanobenzylsulfanyl)propionamide hydrochloride (170 mg), provided as in Example 3, in
dimethylformamide (7 mL) was treated with 1-ter-butoxycarbonylpiperidine-4-carboxylic acid
tetrafluorophenyl ester fers-butyl ester on resin (excess), prepared according to the procedure

10 described in International Patent Application No. W099/67228, and triethylamine (0.053mL).
The suspension was agitated for 16 hours, then filtered, and the filtrate was washed with
dimethylaformamide and then concentrated by evaporation. The residue was subjected to flash

column chromatography on silica eluting with ethyl acetate to give terz-butyl

4-f1R-(2-benzooxazol-2-yl-2-hydroxy-1S-phenethylethylcarbamoyl]-

15 2-(2-cyanobenzylsulfanylethylcarbamoylpiperidine-1-carboxylate (95mg) as a gum.
MS: 712 [MH]*.

Proceeding as in Example 8 provided benzyl 4-[15-(2-benzooxazol-2-yl-2-hydroxy-

1 S-phenethylethylcarbamoyvl)-2-cyclohexylethvlcarbamovlipiperidine-1-carbox ylate
{Compound 58), MS: 681 {M]".
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(Conpound 69), a protected conpound of Formula I 5 A solution of

2S- am noN[ 2- benzooxazol - 2-yl -2-(tert-butyl di net hyl sil anyl oxy) -

1S- phenet hyl et hyl ] - 3- cycl ohexyl propi onam de (200 ng),’@ﬁqﬁ§£ d% in
Exanple 7, in dichloronmethane (8 nL) was treated wth?®4- gh 'necar bonyl
chloride (0.094 nm) and triethylamne (0.112 nlL). The solution was stirred
at room t eNe90&64#e for 20 hours. The 10 sol vent was evaPoFHi@d6sihder
reduced pressure and the residue was purified by flash chronatography on
silica eluting with a m xture of pentane and ethylacetate (2:1, v/v) to
provide N- 1S- 2-benzooxazol-2- |-2- tert-bat |dineth Isilanlox .1S heneth
leth I carbano 1 -2-c clohex leth i no holine-4-carboxam de (143 ng) as a
white solid. MH 663. 15 SEP 20Q3 M1 55144 PCT/ USO0/ 06885 EXAMPLE 13
tent-butyl 4- 1R- 2-benzooxazol-2- 1-2-h drox -1S- phenet hyl et hyl car banoyL
- 2- ( 2- cyHhbbERBspreosizoL 2 yl-2-Bydraxy 3 pReReRyiet leazbamaoy D-2-benzylsulfonylethy

(Conpound 70) 5 A sol ution @frakydfobyril ¥Arboxemide

4-[ 1 R-(2- benzooxazol - 2-yl - 2- hydr oxy- 1S-

phenet hyl et hyl car banoyl | - 2- ( 2- cy&REBReyPsul f anyl ) et hyl car banoyl pi peri di ne-
1-carboxylate (95 ng), provided as in Exanple 8, in nethanol (8 nL) was
treated with a solution of OXONE(r) nmg) in water (8 nmL). After
stirring at roomtenperature for 10 hp t he net hanol was 10 distilled
under reduced pressure and the remaininvg-aqueous phase was extracted four
times with ethyl acetate (20nL) o Jhe conbined extracts were dried over
magnesi um sul fate and then gonce Y ated B% evaporation. The residue was
subjected to flash col um chfonatfogr aphy g silica eluting with ethyl
acetate to.give the tert~bu nz0ox@zol - 2-yl - 2- hydroxy--1S di ne-
1- car boxyl am phenet hyl et byl caljba b

| ~yl car banoyl pi peri 16. (3% ng) as a gup : : ] z
Exanpl e 13 provided NI R (2-benzooxazpl -2-yl-2-K OXL-

| S- phenet hyl et hyl car banoyl ) - 2- ( 2- cyanhbenzyl sul f anyl ) et hyl | i soni coti nam de

(Conpound 71), HPLC. RT = 12.89 m'.

A mixture of 2R-amino-N-{2-benzooxazol-2-yl-2-hydroxy-15-phenethylethyl)-

S

3-benzylsulfonylpropionamide hydrochloride (0.3 g), prepared as in Example 5, tetrahydropyran-
4-carboxylic acid (0.072 g), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(0.116 g) and 1-hydroxybenzotriazole (0.112 g) in dichloromethane (20 mL) was treated with

10  4-N-methylmorpholine (0.12 mL). After stirring at room temperature for 4 hours the reaction
mixture was left to stand 16 hours and then concentrated by evaporation. The residue was
treated with dichloromethane (50 ml) and the mixture was washed sequentially with 1IN
hydrochloric acid solution (5 mL), saturated sodium bicarbonate solution (5 mL) and brine
{5 mL), dried over magnesinm sulfate and then concentrated by evaporation. The residue was

15 subjected to flash column chromatography on silica eluting with ethylacetate to provide N-[1R-

(2-benzooxazol-2-yl-2-hydroxy-1S5-phenethylethylcarbamoyl)-2-benzylsuifonylethyl]-
tetrahydropyran-4-carboxamide (66 mg) as a cream solid, MS; 618 [MH]"*.

Proceeding as in Example 9 provided the following compounds of Formula I:

N-[1R-(2-benzooxazol-2-yl-2-hydroxy-1S-phenethylethylcarbamoyi)-
20 2-benzylsulfonylethyl]-nicotinamide (Compound 60), MS: 613 [MH]*;
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J- 5 SEP 2003 WD 00/ 55144 PCTItJS00/ 06885 EXAMPLE 14 tent-Butyl

1R- ( 2- benzooxazol - 2-y-1 _2-hydroxy- | S-phenethyl et hvl car bam)yl ) -

2- benzyl sul f onyl et hyl carbamate (Conmpound 72) 5 O S, O g—( E) i\d HA
solution of tert-butyl 1R-(2-benzooxazol-2-yl-2- hydroxyi- SEP 2003

phenet hyl et hyl car banoyl ) - 2- benzyl sul f anyl et hyl car banat e éc 62 /%% provi ded
as in ExanN®00g314¢n di chl oronmet hane (174 nmL) was treate

nmet a- chl or operbenzoic acid (6.9 g). After stirring at room tenperat ure for
5 hours the reaction m xture was diluted with dichloronethane 10 (100 ni),
washed sequentially with a saturated sodi um bi carbonate solution (100 ni)
and brine (100 nL), dried over nmagnesi um sul-fate and then concentrated by

eviapor at: on. Fh@zer(ﬁs&dmams yl—ﬁ-}ﬂ@' QfgtIGQhér@thEieﬂ@lbzﬁBsfﬁ@m-lﬁﬁt@?HMLQEr ?p;ly on
silica eluting wt m xture of pent n ethylecetate (1:1, v/v) to
o ovi de- PR arrbeRsg CPERRER B S PIVEY S oy

1S- phenet hyl etshy$ coschaisRish 2-21 Deaz-3 SipheagthytetllGetabofpt eydddefB g) as a
yellow solid. M 15 608 [ MH +. Proceedl n as in Exanpl e 14 provided N-f
1R- ( 2- beriyéranevilpingridine- Lcabaxylate (Cqrepoppihtdapd | v

et hyl car banoy Iy F18(Pydnbébx@molb-FEL-Bydrdx5-18 pBénbil 1bBYIEARAIOH 2-cCAsRMaMIHe
(Conpound 73) . V\D 00/ 55144 1 5 SEP 2003 PCT/ US00106885 EXAMPLE 15

N- ( 2- Ben 8?‘"1?‘% éﬁroxy 1S-pheneth, |ethyyO -3-cycl ohexy 2S-(3-p,
riy 'd-3 _ylnrei do) pr opi onam de ( Conpound 74) 5 A sol ution of

N-[ 2- benzooxazol -2-yl -2-(tert- butﬂy(AglPTEt hyl si | anyl oxy) - 1S- phenet byl et hyl ] -

tert-Butyl 4-[1R-(2-benzooxazol-2-y1-2-hvdroxy-1S-phenethylethylcarbamovl}-

-(3-methylpyrid-2-ylmethvlsulfonyllethvlcarbamoylpiperidine- 1 -carboxylate

10 {Compound 64)

A solution of 2R-amino-N-(2-benzooxazol-2-yl-2-hydroxy-15-phenethylethyl)-
3-(3-methylpyrid-2-ylmethylsulfonyl)propionamide (178 mg), HATU (137 mg) and
1-tert-butoxycarbonylpiperidine-4-carboxylic acid (69 mg) in dimethylformamide (10 mL}) was

16  treated with N, N-diisopropylethylamine (0.174 mL). The reaction mixture was stirred for 9
hours and then concentrated by evaporation. The residue was dissolved in ethyl acetate and the
solution was washed with saturated sodium bicarbonate solution, dried over magnesium sulfate
and then concentrated by evaporation. The residue was subjected to flash column
chromatography on silica eluting with ethyl acetate to provide tert-butyl 4-[1R-(2-henzooxazol-2-

20  yl-2-hydroxy-15-phenethylethylcarbamoyi}-
2-(3-methyipyrid-2-ylmethylsulfonyl)ethylcarbamovlipiperidine-1-carboxylate (81 mg). MS: 734
[MH]".
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3-cycl ohexyl - 2S- (3- pyri d- 3-yl urei do) propi onam de (172 ng) in
tetrahydrofuran (5 nL), provided as in Exanple 11, under an inert

at mosphere at roomtenperature was treated with a sol ut| 51%

tetrabutyl ammoni unfluoride in 1M tetrahydrofuran (0.4 Rbl&tirri ng
at roomtenperature for 90 m nutes, the solvent was di stl | | ed under reduced
pressure. WS84 due was 10 subjected to flash col um ¥ gsraphy on
silica eluting with a mxture of ethylacetate and pentane (5. 1, v/V) to
provi de N 2-benzooxazol-2- 1-2-h drox -1S- heneth leth 1 -3-c clohex 1-
2S-(3-nyrid-3-ylureido)propionanm de (108 ng) as a white solid. Proceeding
as in Exanple 15 provided N-[1S-(2-benzooxazol -2-yl-2-hydroxy- |S-heneth

| et h | car banDploceedng astih BRENp émﬁ}o&ddaﬂhéfelhdm@c@mgambmfml(Corrpound 75) .
ai, 5 SEPZUU3 WD Q0 55144 PCTI U8001068 I

4- f 1R- ( 1S- benZE88REEB 2y -CarbiH¥ Fy ‘ o F 2= cyano-
benzyl sulf %@thairwwompmﬂeﬁﬁ)dl ne- | -car boxyl ate (Corrpound 76) 5 A
solution tert-but a4-| -b I - 2 hydroxy-1 S-

phenet hyl et hy Feat-saits cas az oS et car banoy

| pi perg dlth?«cloﬁexvl@t&ﬂ’ﬁﬁﬂ_w (Eﬁﬂfn@ﬂda@ M5: EZQMIPI 0 13, i N

di chl or omet hane nt
reaction m xt drleiy o -

washed wigiy %ldémm&dﬂeq&aﬂn{)@h&m)n sat ur at ed SOdI um bi - car bonate soI ution,
dried over magnesium sulfate and then concentrated by evaporation. The
resi due was subjected to flash colum chromatography on silica eluting
with a mixture of ethyl acetate dmﬂtmne (1:1, v/v) to give tern-bu 14-
| R- 1S-benzooxazol - ) . |.gar ba -

2- ( 2- cyandbErBapraoK 86 sl SRRy e s (26 ng) as
a gumigMs: 742 15 [M—|]Z 2SP56ﬁﬂeislvlmelda)srobianﬁma'rpl e 16 provided the

fol |l owi ng conpounds of benzgoxazol - 2-yl car bon, |
phenyl s ropyl car barmy(F)’ %@am&?‘& %P@‘PE‘E%’#S’SWH“ lz? m p. 178-180C, MBS
-bent Isulfon leth 1 tetrah dro j~y 618 [ M +;
\k

/81\

OrrL) vas tlretate Dess- rt|n

lill

A solution of 2S-amino-N-[2-benzooxazol-2-yl-2-(tert-butyldimethylsilanyloxy)-
15-phenethylethyl]-3-cyclohexylpropionamide (200.1 mg), provided as in Example 7, in
15  dichloromethane (10 mL) was treated with 3-pyridyl isocyanate (48 mg). The mixture was
stirred at room temnperature for 16 hours and the solvent evaporated under reduced presssure.
The residue was subjected to flash column chromatography on silica eluting with a mixture of

pentane and ethylacetate (2:1, v/v) to provide N-[2-benzooxazol-2-yl-2-(tert-

butyldimethyisilanyloxy)-1.5-

20 (172 mg) as a colorless oil.
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20 NI 1R- (1S-benzooxazol - 2-yl car bonyl - 3- phenyl pr opyl car banoyl ) -

2- benzyl s~yl et hyl | ni coti nam de (Conpound 78), mp. 193-195C, Ms: 611 [ VH +;
NI 1R (1S, benzooxazol-2-v|carbonyi-3-pheny|propylcarbagg é e

2- benzvl sul fonvl et hvl i pyr azi ne- 2- car boxam de ( Conpound 5, @Epw6494-1960.
M5: 612 -91 J- 5 SEP 2003 WO 00/ 55144 PCTI USO0/ 06885 [NP%E' t ent - but | 4-

| S- 1S- ben?WH2HH-2- [carbon |-3-hen 1 ro lcarbano 1 - TUPIGE8ES | ot h

| carbanp 1 i eridine-l-carbox |ate (Conmpound 80); tert-bu |l 4-FI S 7

1- benzooxazol -2 lcarbon |-3- hen | ro lcarbanb 1 5

2- (6-net hyl pyrid-2-yl nmet hyl sul fonyl ) et hvl car banoyl | ui yeri di ne | -carboxyl ate
(Compound 81), WMs: 732 [WMHI+, HPLC. RT = 15.18 mnutes; N 1R-

1S- benzooxazol - 2- | carbon I-3 hegxAdmppgeligar bano 1 2- 2-c anobenz |sulfon 1

eth 1 isonicotinamde (Co und 82), mp. mp. 204-2 +; 10
t et r ahydr Mmmpxuo -2-v}- -(tert-butvl 1methvis:lanvloxv) 1.5- %enethvlethvlcarbamok'ﬂlvl_ﬂ

1R- (1S- benzooxazol - 2- y|@%&Qﬂ@%bﬁ&n@h@ﬂMh@ﬂQ@ﬁ&ﬁ@ﬁﬁﬁnDy | )- 2-bent |sulfon
| et h | carbamat e (Conmpound 83) th deconp03|t|on) MS:. 634

[ VR] +; benzyl 4-f 1s-«@gmwgﬁfﬁb%a@ﬁﬂ&%“§%@$Wﬁ6ﬁva§ pheny! propyl car banp 2-¢
clohex leth Icarbano 1 i eridine-Il-carbox | ate (Conpound 84), Ms: 677 [M -
15 N- ( S- benzooxazol - 2-yl car bonyl - 3-pheny yl ) -3-cycl ohexyl -
2S-(3-pvrid-3-ylurei(!o)propi onam(d onpo Dd 85), Ms: 554 [M*; N f 1
S-(1 S—benzooxazol-2-y|carbonyl 3-; vy | progyl car banoyl ) -

2- cycl ohexyl et hyl | nor phol i n (Compound 86), Ms: 547 [ MH +;

N- 1S- 1S-benzooxazol-2-_1Ic rbo 1- 3xhen rod carbanmo 1 20

2- cycl ohexyl et hyl i sonifCot tNhand fConpatnd ) N\MS:. 537 [M -
N—[lS—(lS—benzooxazoIOguxﬂcaroonyl|3 ukenyl A banoyl ) 2-ccl ohex |eth
1 tetrah dro ran-4-carbokam de (Cbnpoun 88 16 [M +; and

N-[ 1S- (1S-benzooxazol - 2-yl carbonyl- 33-ph nylprdrr— arbano, 1
ycl ohexyl et hyl L 6- hydr oxyni coti nam de npound 89), Ms: 555 [M'

A solution of 25-amino-N-[2-benzooxazol-2-yl-2-(terr-butyldimethylsilanyloxy)-
1S-phenethylethyl]-3-cyclohexylpropionamide (200 mg), provided as in Example 7, in
dichloromethane (8 mL) was treated with 4-morpholinecarbonyl chloride (0.094 mL) and
triethylamine (0.112 mL). The solution was stirred at room temperature for 20 hours. The

10 solvent was evaporated under reduced pressure and the residue was purified by flash
chromatography on silica efluting with a mixture of pentane and ethylacetate (2:1, v/v) to
provide N-{15-[2-benzooxazol-2-yl-2-(tert-butyldimethylsilanyloxy)-

1S-phenethylethylcarbamoyll-2-cyclohexvlethyl morpholine-4-carboxamide (143 mg) as a white
solid. MH"* 663.
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1.1 5 SEP 2003 WD 00155144 PC /USOO 06885 EXAMPLE 17 N-f

1R- (1S- Benzooxazol- 2yl car bonyl ) - 3- phenyl nropyl car banoyl ) -

2- benzyl sul f onyl et hyl | nor phol i ne- 4- car boxanm de (Conpound 90) 5 J A m xture

of N [1S-(2-benzooxazol - 2-yl - 2- hydr oxy- | S- phenet hyl et hylicar$ishril)

2-benzyl sul fonyl et hyl ] nor phol i ne- 4- car boxani de (7.2 g, 11.6 prepared

as i n Exanm@0085144 and Dess- Martin periodi nane (9.87 g, 28HY %8}’5

di chl oronet hane (57 nL) was stirred at roomtenperature for I hour and t hen

diluted with a solution of 0.26 M sodium 10 thiosulfate in saturated sodi um

bi carbonate. The dilution was extracted with ethyl acetate and the extract

was filtered. The filtrate was concentrated to provide N-[1

S- (1S- benzooxazol - 2-yl car bonyl ) - zghﬂmgh@ropylcarbanpyl)

2- benzyl sul fonyl et h ‘ 3

oi | . The sol i §Ebul] ‘ : LB i aa -

di chl or onet hane (ﬂ@Qyéﬁebcna dllﬂoﬂ\ﬂ)eﬂiwhﬁirw_y_lrwﬁndlﬁe- rste@aﬁequentr ally with

wat er and saturated sodi um bi car honat e lution, dried and concentrated to

provide N-11R- (1S- benzooxazol - @?Wﬂ?ﬂgﬁﬁl) 3- phenylpropylcarbannyl)
I\/FglsulfonyletthylIm)rpholrne 4- carboxam de (4.2 g) as a white powder.

'H NVR’ (DMSO- d6) 8.024 (d, J=6.68Hz, I¥H, 37.9787 (d, J=7.92Hz, 1H), 7.8857

(d, J=8.16Hz, 1H), 7.6471 (td, J=8.4l 99 Hz, 1H), 7.5455 (td J=8. 16,

1.24Hz, 1H), 7.3806 (s, 5H), 7.2479 (f,5A), 7. 1210 20 (d, J=4.53Hz), IH,

5.2578 (m 1H), 4.7395 (m 111), » 2H), 3.5342 (m 4H), 3.4082 (m

2H), 3.30 (m 4H (+water)), 2.6 M. 2768 (m IH), 2.0497 (m IH).

M5 (M+l) 619.2. -93 15 SEP PCT, USOQ' 06885 Proceeding as in

Exanple 17 provided the follo

NI 1R- ( 2- benzooxazol - 2-

leth 1 no holine-4-carbo anrde ( Compoun

as .an orange/tan
gubamoyli-

\banpyl)- 2-bent | sulfon
91);"'H

A solution of tert-butyl 4-[ 1R-(2-benzooxazol-2-yl-2-hydroxy-15-

phenethylethylcarbamoy!]-2-(2-cyanobenzylsulfanylethylcarbamoylpiperidine- 1-carboxylate
(95 mg), provided as in Example 8, in methanol (8 mL}) was treated with a solution of OXONE®
(246 mg) in water (8 mL). After stirring at room temperature for 10 hours the methanol was

10  distilled under reduced pressure and the remaining aqueous phase was extracted four times with
ethyl acetate (20mL). The combined extracts were dried over magnesium sulfate and then
concentrated by evaporation. The residue was subjected to flash column chromatography on
silica eluting with ethyl acetate to give the rert-butyl 4-[1R-(2-benzooxazol-2-yl-2-hydroxy-1§-
phenethylethylcarbamoyl]-2-(2-cyanobenzylsulfonyDethylcarbamoylpiperidine-1-carboxylate

15 (35 mg) as a gum. MS: 744 [MH]*.

Proceeding as in Example 13 provided N-[1R-(2-benzooxazol-2-yl-2-hydroxy-

1S-phenethylethylcarbamoyl)-2-(2-cvanobenzylsulfonylethyl]isonicotinamide (Compound 71},

HPLC: R, = 12.89 minutes.
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IH), 7.79 (d, J=8Hz, 1H), 7.73 (d, J=8Hz, 1H), 7.56 (t, J=8Hz, 1H), 7.47

(t, J=8Hz, 1H), 7.36 5 7.25 (m 5H), 6.70 (d, J=8Hz, 1H), 4.67 (m 1H),
4.39 (d, J=14Hz, 1H), 4.32 (d, J=l4Hz, 1H), 3.49-3.00 (m 1OH), 1.56 (s,
3H), 1.51 (s, 3H); M5 (Mr+1) 543; N-f J 5 SEP 2[]{]3

1R- (1S- benzooxazol - 2-yl car bony- | pent yl car bangyl ) -

5- di met hy| (W@%sBM- 4- y| met hyl sul fonvl eth | nor phol i ne- 4PEHUBRSHF de
(Conpound 92); 'H NMR (DVMSO) 8.66 (d, J=6.6Hz, 1H), 7.99 (d, J=8HZ,” 1H),
7.88 (d, J=8Hz, 1H), 7.62 (t, 10 J=8Hz, 1H), 7.52 (t, J=8Hz, 1H), 7. 02 (d,
J=7.7Hz, 1H), 5.24 (m 1H), 4.76 (m 1H), 4.39 (d, J=14Hz, 1H), 4.27 (d,
J=14Hz, 1H), 3.63-3.20 (m |IOH), 2.33 (s, 3H), 2.15 (s, 3H), 1.94 (m 1H
1.69 (m 1H), 1.40-1.22 (m 4H), gRaB#LEbg J=6. 7THz, 3H); MS: (M++1) 590; and
N- f IR—(lS—benzooxazoI 2- ylcarbo ylpentylcarbann r ) 2- 3 5-dineth

| i soxazol - 4- i ¥BELk § : AT 93);'H NVMR 15

(DVMBO) 9.23 (d, J=8Hz, 1H)12—8er§ sl fnylel Tddﬂaamltb'), 8. 71 (m 2H), 7.98 (d,
J=8Hz, 1H), 7.87 (d, stm%, 1H), 7.70 (m 2H), 7.62 (t, J=8Hz, 1H), 7.51
(t, J 8Hz 1H), 5.28 (m 1H), 5.Cempewditl) 4 44 (d, J=14Hz, 1H), 4.37 (d,

J=14Hz 3.80-3.52 (m 2H), 2.33 (s, 3H), 2.14 (s, 3H, 1.95 (m 1H),
1.69 (ﬁ] , 1.40-1.22 (m 4H), 0. 8; J=6. 7THz, 3H); MsS: (Mr+1l) 582. 1.5
SEP 2003 mo 00/ 55144 PCT/ USOQO 06885 ALE 18 N-f 1 R (1

S- Benzooxazol - 2-yl carbonyl 3-phenylg 3
IcarbanDyI)-2-(2-cyanobenzy|suIQQQbLQethyllylperldlne 4- car boxam de
(Compound 94) 5 HNC 2 A solution tert-butyl

4-[1R—(1S—benzooxazo|;§tilc rbo propyl car banoyl ) -

2- (2- cyanobenzyl sul f on ethyl c er igdi ne- 1- car boxyl ate (26 ng),
provided as in Example [ i
hydrogen chl ori de, bubbling t ution for 3 mnutes. ‘A
i i er 10 reduced pressure
=phenyl propyl car banoyl ) -

4- carboxam de (19 ng) as a solid,
ding as in Exanple 18 provided N

to provide N-F1R-(1S-benzooxazol - 2-yl carbonyl -

2- (2-cyanobenz, Is~yl)ethyll piperi

mp. = 155-157C. WMs: 678 [MH +. P
| 1S- (1S- benzooxazol - 2-yl car bonyl -

A solution of tert-butyl 1R-(2-benzooxazol-2-yI-2-hydroxy-15-
phenethylethylcarbamoyl)-2-benzylsulfanylethylcarbamate (3.62 g), provided as in Example 3, in
dichloromethane (174 mL}) was treated with meta-chloroperbenzoic acid (6.9 g). After stirring
at room temperature for 5 hours the reaction mixture was diluted with dichloromethane

10 (100 mL), washed sequentially with a saturated sodium bicarbonate solution (100 mL}) and brine
(100 mL), dried over magnesium sulfate and then concentrated by evaporation. The residue was
subjected to flash column chromatography on silica eluting with a mixture of pentane and

ethylecetate (1:1, v/v) to provide ters-butyl 1R-{2-benzooxazol-2-yl-2-hydroxy-

1S-phenethylethyicarbamoyl)-2-benzylsulfonylethyicarbamate (0.95 g) as a yellow solid. MS:
15 608 [MH]"

Proceeding as in Example 14 provided N-[1R-(2-benzooxazol-2-yl-2-hydroxy-

1S-phenethylethylcarbamoyl)-2-pyrid-3-vimethylsulfonviethvllpyrazine-2-carboxamide
(Compound 73).
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3- phenyl pr opyl car banoyl ) - 2- cycl ohexyl et hyl | pi peri di ne- 4- car boxam de
hydrochl oride 15 (Conpound 95), Ms: 634 [WH z'; and
N1 1R- (1S-benzooxazol - 2-yl car bonyl - 3- phenyl propyl car banoyl ) - 2 met hyl p,

iry d 2ryl methylsul fonyl)ethyll piperidine-4 ,carboxam de4 ogmﬂ 96), M5
632 [M+, HPLC RT = 12.05 minutes. 1.5 SH 2003 WO 00/ 55
PCT1US00/ OS6BH/SEMANMPLE 19 PCT/US00/06885

N- (1S- Benzooxazol - 2-yl car bonyl but yl ) - 2R- net hyl sui f onyl am no- 3- benzyl™_sul f on
yl propi onam dc (Conmpound 159) N H 5 A solution of

(R)-2-(2-net hyl sul fonyl acet yl am no) - 3- benzyl sul fonyl propionic acid (212

ng, 0.66 nmol), (S)-2-am no- | -benzooxazol-2-ylpentan- | -ol- (150 ny, O0.66
nmol ), EDClI (165 ng, 0.858 mmol ) pHAMPHER3 (110 ng, 0.726 ninol) in

met hyl ene chl oride_ (3 nL i ture for 2 hours,
sequenti al |y wasRe&Hx ‘ SOt gheil honat e sol uti on
and brine and then c sqg.lat;lﬁcﬁs eldreldmtamtcﬁsmﬂue:on@Suxﬂm)sol ved in 10

di chl oronet hane and the solution was treated with Dess-Martin reagent (340
ng, 0.8 rnnol) for 1 hour. The m xt was stirred with a sodi um

t hi osul f at e/ sodi um bi car bonat e solut and the mxture was extracted with

ethyl acetate. The ext tial) with dilute hydrochloric
aci d, sodlun1b|carbon{i§z%rd ring MySO4) and then concentrated to
provide N, (1 S _benzo¥ :

2R- et hyl sul f onyl am no- 3- beﬂzylﬂul unyIQroplnna ] (49 ng, 0.09 mml). 'H
NVR (DMSO): 9.0 (d,J = 7Hz, 1H), 890 (d,J =N , 7.90 (d,J = 9Hz,
IH), 7.66 (t,J = 8Hz, 1H), 7.55 (t,J 9Hz, 1H), 39 (s, 5H), 5.32 (m
1H), 4.55 (m 3H), 3.35 (m 3H), 2.9 s, 3H, 1.94 (m 1H, 1.71 (m 1H)),
1.45(m 2H), 0.92 (t, J=8Hz, 3H); M e=522.03. 5 WD 00/55144

PCTI USCQO' 06885 EXAMPLE 20 Met hyl
| R- (1S- benzooxazol - 2-yl car bonvl but yl car banovl ) - 2- benzyl sul f onyl et hyl car barma
te ( Cgrrpound pé‘s%ﬁ}lm'?oﬁv- - elﬁdogﬁopj y]-2—(tert—butyldlmethylsﬂanyloxy) IS-phenethyletl(l)yl]—

(R) - 2-(2- et hoxycar bonyl am no) - 3- benzyl sulf onyl propi onic acid
3-cyclohexyl-25-(3-pyrid-3-ylureido)propionamide (172 mg) in tetrahydrofuran (5 mL)}, prowded

as in Example 11, under an inert atmosphere at room temperature was treated with a solution of
tetrabutylammoniumfluoride in 1M tetrahydrofuran (0.4 mL). After stirring at room
ternperature for 90 minutes, the solvent was distilled under reduced pressure. The residue was

10 - subjected to flash column chromatography on silica eluting with a mixture of ethylacetate and
pentane (5:1, v/v) to provide N-(2-benzooxazol-2-yl-2-hydroxy-1S-phenethylethyl)-3-cyclohexyl-
23—(3-Qyﬂd-3-ylureido ]prop_ionamide (108 mg) as a white solid.

Proceeding as in Example 15 provided N-[1S-(2-benzooxazol-2-yl-2-hydroxy-

1§-phenethvlethylcarbamovl)-2-cyclohexylethyllmorpholine-4-carboxamide (Compound 73).
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0.66 mml ), (S)-2-am no-I|-benzooxazol -2-yl pentan-I-ol (150 ng, 0.66 mol),
EDCI (165 ng, 0.858 nmol) and HOBT (110 ng, 0.726 nmol) in nethyl ene
chloride (3 nL) was stirred at roomtenperature for 2 hours, sequentially
washed wi th hydrochloric acid, sodium bicarbonate sol i EOSEBngmg)rl ne and
then concentrated. The re5|due was treated wth Dess-Martin reagent 10 (340
my, 0.8 nmNOO0{5Ki4di chl or omet bane (4 mL) for 1 hour. The WQPP@‘%%S stirred
with a sodiumthiosulfate/sodi um bicarbonate solution and the mi xture was
extracted with ethyl acetate. The extract was washed sequentially wth

di l ute hydrochloric acid, sodium bicarbonate and brine, dried (MpJSH) and
then concentrated. The residue was heated with ethyl -acetate and then
treated with tert-butyl oxymet hyl gxApeifigture was let stand for

appr oxi rrately 12 hours 15 and tﬁen cool ed in an |ce bath Resul ting solids
were col | edezsBuplA-FIRL(]F-banzo oL Tl ‘ . @%te to provide
met hyl 1R- IS— benZ0%%%&&“(1)&&@&%0%%3-i&iﬂé-b@dm)x atez- bent |sulfon

| et hl carbanate (133 ng, 0.2 ). NMR (DMSO): 8.77 (d,J =7Hz, 1H),
8.01 (d,J = 9Hz, 1H), 7.90 (d J @Orap@}lndiﬂ) 7.6 (m 2H), 7.55 (t,J=9Hz,
1H), 7.39 (s 5H) 5.3 (m IH, 4.68 (m 1H), 4.48 (s, 2H), 3.55 (s, 3H),
2035?34(m 1H, 3.3 (m 1H), 1. 1H, 1.73 (m 1H, 1.42 (m 2H),
0.91 (t, J=8Hz, 3H); Ms: m e=502.05. 5 SEP. Mu. WD 00/55144

PCT/ USO0/ 06885 EXAMPLE 21 N | IR (1
S- Benzooxazol - 2-yl car bonyl butyl carb
4-c ar boxam de (Conpound 158) 5°A S Iutllion f
(R) - 2-(2-norpholin-4-ylcarh I - 3Mpenzyl sul f onyl propionic acid (356
ng, 1 mmol), EDCl (240 ng, i nmol ) in nethyl ene
chloride (8 nL) was ( no- | - beRzg pent an-1-ol (220 ny,
nmml ). The m xture was s}i =¢ for 1.5 hours and then
treated with addtiona]af (80 ng). i xture 10 was stirred for an
additional 0.5 hours and then poured | [ [ [
The mxture was extracted with ethyl

sequentially with ageous sodium bicarbonate and brine, dried (MSO4) and
concent r at ed. ATRBtpEETRIY! RHE-@iberrapiyert 22 -hydroxy-15-

phenethylethylcarbamoyl]-2-(2-cyanobenzylsulfonyllethylcarbamoylpiperidine-1-carboxylate

(35 mg, prepared as in Example 13, in dichloromethane (10 mL) was treated with Dess-Martin
reagent (60 mg). The reaction mixture was stirred at room temperature for 5 hours, then

10 washed with sodium thiosulfate in saturated sodium bi-carbonate solution, dried over magnesium
sulfate and then concentrated by evaporation. The residue was subjected to flash column

chromatography on silica eluting with a mixture of ethyl acetate and pentane (1:1, v/v) to give

tert-butyl 4-[ 1 R-(15-benzooxazol-2-ylearbonyl-3-phenylpropylcarbamoyl)-
2-(2-cvanobenzylsulfonyDethylcarbamoylipiperidine-1-carboxylate (26 mg) as a gum. MS: 742
15 [MH]*

Proceeding as in Example 16 provided the following compounds of Formula I:
N-[1R-(15-benzooxazol-2-ylcarbonyl)-3-phenylpropylcarbamoyl)-
2-benzylsulfonylethylitetrahydropyran-4-carboxamide (Compound 77), m.p. 178-180°C, MS:
618 [MH]";
20 N-[1R-(15-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl)-
2-benzylsuifonylethylnicotinamide (Compound 78), m.p. 193-195°C, MS: 611 [MH]*

N-T1R-(1S-benzooxazol-2-ylearbonyl-3-phenylpropylcarbamoyl)-

2-benzyisulfonylethylipyrazine-2-carboxamide (Compound 79), m.p. 194-196°C. MS: 612

B]-



nmet hyl ene chloride (8 nL) and the sol.ution was treated with Dess-Martin
reagent (544 ng) . The mxture was stirred for 1.5 hours and then stirred
a sodi um t hi osul f at e/ sodi um bi carbonate 15 solution for 15 m nutes. The
m'xture was extracted with ethyl acetate (2x) and the el BaSEP i8] washed
with brine, dried (MJSOX) and then concentrated. The residue was triturated
with ethyl waemisadse and t hen hexanes. The m xture cool ed PEHUSH/06E88 bath and
resulting solids were collected and dried to provide

N 11R- (1S- benzooxazol - 2-yl car bonvl but vl car bamovl ) 2-benzvl sul fon, | +}

et hyl | nor phol i ne- 4- car boxam de (408 ng, 73%yield). 1H NMR 300nHz: 8.65 20
(d,J=7.1H3, 1H), 8.01 (d, J=8.8H3, 1H), 7.91.(d, J=9.1.H3, 1H), 7.65 (t,
J=8. 2H3, ﬁ]ﬁ 7.55 (t, J=9.1H3, 1H), 7.38 (s, 5H), 7.05 (d, J=9.4H3, 1H),
5.29 (m 473(m1H) 448(512H)1353](m4H) 3.4-3.2 (m 6H),

1 15 : 126

1.94 (m 1H), tdr-Ba phid gp- 3H), MB=557. 21
Mr=556. 20,_ 6903 xgleggf)axlb% 09imE 1%]()0 Qﬁ%p Proceedi ng by net hods
anal ogous | on prOV| ded the follow ng
conpounds of Fe-huylat-lS-(PRnzoora leasbay pistearainogt)- | - 1S-bu 1-2-h

drox eth - %1 . 7.67
(d, J=8.d ) i (dﬁ)J =8. | Hz,

1H), 5. 99M§d132JMBI]*1,I-ELCIR=d)—1558®BnU(tm 1H) 4. 39 (m 2H) 2 02-0.70 (m
22Hz); NS ESI: ] anzQ z0l -2- lcarbon 1 en 1
-SCcIohexl ' 3):793(d J=7.5Hz,
1H), 7. 67M2W@ﬁmpmg2ﬂm 20# 206°Q.MS: §367 . 8Hz, 1H),
6.78 (d, w2Hz, 1H), 5.91 (d, J=8.4Hz, 1H), 5.63 (m 1H), 10459(m
111), 2.08-0.%85 (m 24%&) NG ESI MH+ 428 tert- butyI 18 F
1- benz®oxazol -totahydrer iorll LR nzpoxazphy alr Jophie ) epeYlhhex, 1~
ethyll carh .m 1&1&&%{9&’@‘ "rm%%lcon?p&lﬂﬁ@) 'n%“f)@ft Nhthjde ﬁ%&%ﬁm %3¢ | carbon 1 -
3- phenyl propyl) - 3-Ccycl ohexyl pr opi onam de ( Conpound 1

2S- acet yl BMlllvo- N- ( 1- benzooxazol - 2, yl car bonyl cycl obut yl ) 3- cycl ohexyl propi on
anmi de  { Compoupg, 101)s.(1 256 R Basdl IRRENERGNAFEIG. | carbon |-3- hen L

rol -

2-cyclohexylethylcarbamoyl]piperidine-1-carboxylate (Compound 84), MS: 677 [M];

15 N-(15-benzooxazol-2-ylcarbonyl-3-phenylpropyl)-3-cyclohexyl-
28-(3-pyrid-3-ylureido)propionamide (Compound 83), MS: 554 [M]*
N-[15-(18-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl)-
2-cyclohexylethyllmorpholine-4-carboxamide (Compound 86), MS: 547 [MH]*;

N-[18-(18-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl)-
20 2-cyclohexylethylisonicotinamide (Compound 87), MS: 537 [M];

N-[1S5-{15-benzooxazol-2-vlcarbonyi-3-phenvlpropylcarbamoyl)-

2-cyclohexylethylltetrahydropyran-4-carboxamide (Compound 88), MS: 546 [M]*; and
N-[15-(15-benzooxazol-2-ylcarbonyl-3-phenylpropvicarbamoyl)-2-cyclohexylethyl}-
G-hydroxynicotinamide (Compound 89), MS: 555 [M]-.
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3-cycl ohexyl propi onam de (Conpound 102); 2S-ace |am no-N 2-benzooxazol - 2-
1-2-h drox -1R- hen eth leth 1 - 20 3-cycl ohexyl propi onam de (Conpound
103); N-f 1S-(1S-benzooxazol -2-yl carbonyl) - 3-phenyl propyl ear bamayl |

2-cycl ohex, |~yllsuccinam ¢ acid (Conpound 104); 'H NIVR{“K GDSEB) 2003. 87 (m
1H), 7.62 (m 7.52 (m 1H), 7.43 (m 1H), 7.15 (m 89 (m 1H),
5.62 (m | 00045596 (m 1H), 2.75 (m 2H), 2.70 (m 1r|),1"2"¥)&§°°(°ﬁ§352r|) 2.16
(m 1H), 1.6 (m 7H), 0.7-1.4 (m 7H); MS. me 534; 25 N-f

| S- (2- benzooxazol - 2-yl -2-hvdroxv | S- heneth leth Icarbamp | -2-c cl ohex

|l eth 1 succinamc acid (Conpound 105); "H NMR . (CDC13): 12.04 (s, 1H), 7.89
(m 1H, 7.80 (m 1H), 7.65 (m 2H), 7.36 (m- 2H), 7.13-7.29 (m 4H)),
6.08-6.23 (m IH), 4.62-4.93 (mglglMPLé:l 15 (m 1H) 2.64 (m 1H, 2.50 (m
1H, 2.34 (m GI—RI L 1.37 (m 1H),
0.95-1.3 (m 3H),%% - @LEBIBIO o8l 5 SEP 2003 WO

00/ 55144 PCTI US00/ o68%baizﬂsulf&vﬁetﬁvﬁniaﬁnammmbxaanw car bonyl) - 3- phen

| I propyl carbano 2-cycl ohex, er#(_ht\ﬁl %@I am c acid (Conmpound 106);"'H NWMR
(CDCI3): 6.6-7.9 (m 10H), 56( L) 5(m 1H), 2.72 (m 1H), 2.45 (m
1H), 0.8-2.1 (m 15H); Ms: m e 506. 2;
N-FlS-@lS— benzooxazol - 2-yl car bonyl - 3- y| propyl carbano, | ycl ohexyl et hyi |
5 3H i m dazol e- 4- car boxam de (Conpoung f);'H NVR (CDC13): 8.1 (mIH),
7.3-7.6 (m 3H), 6.95-7.2 (m 8H)), 62 (m 1H), 4.74 (m 1H), 2.77 (m
2H), 2.38 (m 1H), 2.25 (m 1H), o&&qg (m 131; Ms: me 528.2; Nf

1S- (2- benzooxazol - 2-yl - 2- hydg ox, ~ - phenyl et hyl et hyl car bamoyl ) 2-c cl ohex
leth | -3H i m dazol e- 4-car bokam de (Conpoglnd 108); 'H NVR (CDC13): 7.0-7.6
10 (m 12H), 5.05 (m . 2H), 0.6-2.2 (m 15H); M
me 529.6; tent- butyIrLH% (1 Benz xazel - 2- 3 bQnyl cycl obut yl car banoyl )
2- benzyl sul f onyl et hyI oar hamat e (Corpoupd 10 = 70-85 C, M+ 542; N
1S- 1S benzooxazol - 2- | c¢arbon I-3-hen[1 ro | carka
2-cycl ohexyl eth_yi | rral onam c acid ( ound 110); "H NWR (CDC 3): 6.8-7.9
(m 9H), 5.63 15 (m 1H), 4.56 (m 2.6-2.8 (m 4H), 2.0-2.4 (m 2H),
0.7-2.0 (m 13H); Ms: me 520. 4,

A mixture of N-[15-(2-benzooxazol-2-yl-2-hydroxy-15-phenethylethylcarbamoyl)-

2-benzylsulfonylethyljmorpholine-4-carboxamide (7.2 g, 11.6 mmol), prepared as in Example 1,
.and Dess-Martin periodinane (9.87 g, 23.3 mmol) in dichloromethane (37 mL) was
stirred at room temperature for 1 hour and then diluted with a solution of 0.26 M sodium

10 thiosulfate in saturated sodium bicarbonate. The dilution was extracted with ethyl acetate and
the extract was filtered. The filtrate was concentrated to provide
N-[15-(15-benzooxazol-2-ylcarbonyl)-3-phenylpropylcarbamoyl)-
2-benzylsulfonylethyl]morpholine-4-carboxamide (2.33 g) as an orange/tan oil. The solids
collected from the filtration were taken up into dichloromethane (700 ml.) and the mixture was

16  washed sequentially with water and saturated sodium bicarbonate solution, dried and
concentrated to provide N-[ 1R-(1§-benzooxazol-2-ylcarbony])-3-phenvlpropylcarbamoyl)-
2-benzylsulfonylethyllmorpholine-4-carboxamide (4.2 g) as a white powder. 'H NMR (DMSO-
d6) 8.024 (d, J=6.68Hz, 1H), 7.9787 (d, J=7.92Hz, 1H), 7.8857 (d, J=8.16Hz, 1H), 7.6471 (1d,
J=8.41, 0.99 Hz, 1H), 7.5455 (td, J=8.16, 1.24Hz, IH), 7.3806 (s, 5SH), 7.2479 (m, 5H), 7.1210

20 (d, 3=4.53Hz), 1H, 5.2578 (i, 1H), 4.7395 (m, 1H), 4.5059 (s, 2H), 3.5342 (m, 4H}, 3.4082 (m,
2H), 3.30 (m, 44 (+water)), 2.6963 (m, 2H), 2.2768 {(m, 1H), 2.0497 (m, 1H). MS (M*1) 619.2.
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N-f 1R-(1S-benzooxazol - 2-vl carbonyl - 3- phenyl prop, Ic ar barm 2-0-tol Ineth

| sulfon leth 1 na holine-4-carboxam de (Conpound 111); 'H NVR 300nmHz

( DVBO- d6) PPM 8.841 (d, J=6.2Hz, 1H), 7.942 (d, J=b. 2|I_—|i g% 7. 860 (d,
J=8, 4Hz, 7.618 (t, J=8.1Hz, IH), 7.516 (t, J=8.1Hd.9 L4316 (m
10H), 5. 22 4.78 (m 1H), 4.516 20 (s, 2H), 3.567 2 3. 500
(m 6H, "%)‘(0§5143|—|) 2.75 (m 1H, 2.65 (m 1H), 2.44 (ﬁ?é’ﬁ%}’,k&%iﬁ_ (m
2H), 2.01 (m 1H); MS: M+=633.4 M =631.4; N-f

1R- (1S- benzooxazol - 2-yl car bonyl - 3- phenyl propyl car banoyl ) 2- 2-nitrobenz

| sulfon 1 eth 1 no holine-4-carboxam de (Conpound 112); 'H NVR 300ntHz
(DVBO-d6) PPM 8.840 (d, J=7.CHz, 1H), 8.025(d, J=8.0Hz, IH, 7.950 (d,
J=8. 4Hz, 1H), pheedingadin(Bamplel?.pfdvzded tklfolioWing 36mfdindsbf Borfidiz,l: | H), 7. 646 (t,
J=8.4Hz, 1H), 7.515 (t, J=7.7Hz, 1H), 5.223 (m 1H), 5.004 (s, 2H), 4.694
(m 1H), 3.561 (m 2H), 3.510 (m 6H), 2.756 (m 1H), 2.652 (m IH), 2.429
(m 2H), 2.2430m2-8drkooxdzoBB3I [, mniniem»xzbﬁemmaf&%vﬁ- M =662. 4; N

IIR—(1S—nzo XAaz0 -2 ph chl or obenz
| sul fon PRR e eRa Ll Qéﬁ’eﬁ‘ﬁf)ﬂ% ﬁfg‘gﬁb&w&ﬁé‘%@omﬂ 30

S Dg/lsg} d6)1umPMo (8.188kH:, gﬂ) 75/;@1 maa6 z, TEH) 7. 567(1 9583—12( ok, .48t SRz, 1HD), 7.36- 855 (7 d211
(m v @il e e by 4 Bty 4 Gk e b Bt R0 2) " 3 200
(m 6H), 32497521((11moH)H)56(2,3614& i, 3Hb-,|)MS 2M4m2543m 2H), -100 1. SEP zo/v WO

00/ 55144 PCTI | JSf 992 (m 1H); M&: M=653.2; N IR
1S- benzooxaz oF=28=4% 7 B2 5enz Jsulfon leth 1 no

hol i ne- 4-29(a15bmxamhd:e;aioﬁammﬂfmumdrm)em%_r@gmmhﬂcafmd@bmpoﬁd 6, ({1,

J=7. 4K, 1= 7.68 (t,
J=6H3, 1%7(@%9‘%%8(‘%% '3 géﬁgﬁ@)’ﬂ%@ 37&%8 ‘% 7935&)#%26@@0“2 =9 6H, 1H),
i. Sg Ewn J%%Hz, 1H), 332 (t0=8H))1H),4.029d, (1377%")1'1),325511(1?51), 44d)m, BDD4.3 @( M 6H),

_ m .1 3 : =7. VB
57124 Wiz, 5970t Bt B 33670 o s TR 6 SRR BB 2. o ¢ o
| met h ] sulddm, 115 h4dk1.2D(iak), 0644 mnmmn M8: (VGenpouagdd 115); NVR 300nHz 10
(DVBO- d6), 8. . (d, J=9 1H3, 1H), 7.91 (d, J=8.8H3,
1H), 7.67 (t, : é—%%ma%),?s?l(mﬁo 7.05 (d,
J=9. 6H3 S5lirgghylingxa ineti8Gulonylefiilisonicotinamide {Compound 93); '"H NMR:

15 (DMSO0)9.23 (d, J=8Hz, 1H), 8.87 (d, J=7Hz, 1H), 8,71 (m, 2H), 7.98 (d, I=8Hz, 1H), 7.87 (d,
J=8Hz, 1H), 7.70 (m, 2H), 7.62 (t, J=8Hz, 1H), 7.51 (¢, J=8Hz, 1H), 5.28 (m, 1H), 5.10 (m, 1H),
4.44 (d, J=14Hz, 1H), 4.37 (d, J=14Hz, 1H), 3.80-3.52 (m, 2H), 2.33 (s, 3H), 2.14 (s, 3H), 1.95

(m, 1H}, 1.69 (m, 1H), 1.40-1.22 (m, 4H), 0.82 (t, J=6.7Hz, 3H); MS: (M*+1) 582.
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A

4.53 (s, 2H), 3.58 (m 4H), 3.33 (m 6H), 2.33 (s, 3H, 1.96 (m 1H), 1.72
(m 1H), 1.35 (m 4H), 0.87 (t, J=7.7H3); MsS=585.30, M =584.23; N 1R
1S-benzooxazol -2- ]Jcarbon 1 en |carbanp 1 15 2- 2-nit%§z€g] mfon 1 eth
1 no holi ne-4-carboxam de (Conpound 116); NWVR 300nmHz 6?, 8.70 (d,
J=7.2H3, 1H), 8.1-7.5 (m 8H), 7.05 (d, J=9.3H3, 1H), 5.26 1H), 5.01
(s, 2H), AVW@OY5H441H) 3.57 (m 5H), 3.30 (m 5H), 1.96 FﬁT’E’ﬁnqﬂ()“?s'g%. 72 (m
IH), 1.34 (m 4H), 0.87 (t, J=7.7H3, 3H); MS: 616.09 Mr=615.20; N 1R

1S- benzooxazol -2- |lcarb 1 en lcarbanmo 1 20 2- 2-chlorobenz isulfon E eth
1 no hol i ne-4-carboxam de (Conpound 117); NWR 300nHz (DWVSO-d6), 8.71 (d,
J=7.1H3, 1H), 8.1-73 (m 8H), 7.06 (d,J=9.6H3, 1H), 5.26 (m 1H), 4.79 (m
1H), 4.72 (d, J=15H3, 1H), 4.65 EXAMREIE3, 1H), 3.56 (m 4H), 3.30 (m
6H, 1.96 (m 1H), 1.73 (m 1.35 (m 4H). . 0.87 (t, J=7.7H3, 3H); Ms:
605. 24 Mr=605.10; N-f 1R- (2-Hent Qo XHREYE . di met hyl - 2- oxoet h,

| | car bam oy 13)pherprébyRatbaholBEleyvirmbdnt-Asulfoaibath rilligd-H-R@bdkamate Dboxam de
(Conpound 118); Ms: (Mt+1) 557; f
1R—(2-benzooxazo|-2-x1-1,1-dinetgghPEWHfﬁkthlcarbann 1 . 2- 2-chl orobenz
isulfon 1 eth 1 no holine-4-carboxgg de (Conpound 119); Ms: (Mt+1l) 578; N
if R (2Z-benzooxazol -2-yl-1, 1-di net hyl> ypet hyl carbamp 1 2- 2-ni trobenz
isulfon | eth 1 no holine-4-carboxam dormpound 120); '"H NVR (DvsO 30
9.34 (s, 1H), 8.02 (d, J=7.7Hz, 1H),~7.82°7.45 (m 7H), 6.74 (d, J=8.8Hz,
1H), 4.87 (m 2H), 4.64 (m 1H),03/4%3.11 (m 10H), 1.56 (s, 3H), 1.50
(s, 3H; Ms: (M++1) 588; N g 0
| 1R- (1S- benzooxazol - 2-yl car bojhyl - opyl carbamoyl ) _ -101 A 5 SEP
2003 WO 00/ 55144 PCT/ U Phyl sul fonyl eth i

pi peri di ne- 4-carboxam de ( e 616. 2;

N-11R- (1S-benzooxazol % ar bonv| nént ycar |
2-pyrid-2-yl net hyi sul fonyl et hyl | nornhal i ne- 4- car am de (Compound 122); 'H

NVR : 8.62 (d, 6.9 Hz, 1 H), 8.55 ( .2 Hz, 1H), 8.00 (d, 7.0 Hz, 1H),
7.86 (m 2H), 7.65 (t. 6.2 Hz, 1H), 48-7.58 (m 2H), 7.40 (m 1H),
7.06-7.25 (m 3H), 528 (m IH, 4. 1H), 4.67 (d, 1.1 Hz, 2H), 3.53
(in, 4H, 3.31 (m 4H), 1.99 (m 1H), 1.75 (mlIH), 1.32 (m 4H), 0.87 (t,
6.7 Hz, 3H); ARt éﬁeﬁ-%ﬁty]&i-[1R—(1S-benzooxazol-2—yIcarbony1—3—phenylpropylcarbamoyl)-

2-(2-cyanobenzylsulfonyl)ethylcarbamoyl]piperidine-1-carboxylate (26 mg), provided as in

Example 16, in ethyl acetate (10 mL) was treated with hydrogen chloride, bubbling the gas

through the solution for 3 minutes. A white solid formed which was filtered and dried under
10  reduced pressure to provide N-[1R-(1S-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl}-

2-(2-cyanobenzylsulfonyDethylpiperidine-4-carboxamide (19 mg) as a solid, m.p. = 155-157°C.
MS: 678 [MH]T.

Proceeding as in Example 18 provided N-[15-(1S5-benzooxazol-2-yicarbonyl-
3-phenylpropylcarbamoyl)-2-cyciohexylethyljpiperidine-4-carboxamide hydrochloride
15 (Compound 95), MS: 634 [MH]*; and
N-[1R-(15-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl)-

2-(6-methylpyrid-2-ylmethylsulfonyDethyllpiperidine-4-carboxamide (Compound 96), MS; 632
[MH}*, HPLC: R; = 12.05 minutes.
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N1 1R- (1R-benzooxazol - 2-, | carbonvl - 3- phenyl pr-opyl carb

2- benzvl sul f onyl et hyl | nor, hol i ne- 4- car boxam de (Conpound 123); 10

N1l R (1-benzooxazol -2- | carbon | cycl obutyl carbanoyl ) ~

2- benzyl sul f onyl et hyl ] nor phol i ne- 4- car boxam de (Corrpoundl-ﬁZﬁﬁ,P w 555;
benzyl 1 S-(2-benzooxazol -2-yl-2-hydroxyet hyl car banoyl ) -

- met hyl but WeHWSBHat e ( Conpound 125); 2S-ace |lamino 15 PCT’USWMSBS #_

N ( 2- benzooxazol - 2-yl - 1S- et hyl - 2- oxoet hyl )-3-c, cl~yl rp oni onam de
(Conmpound 126); 'H NWR (CDCI3): 7.92 (d, J=8.4Hz, 1H), 7.73-7.67 (m IH),
7.60-7.48 (m 2H), 5.94 (d, J=8.7Hz, IH), 6.65 (m 1H), 2.03 (d, J=7.2Hz,.
2H), 1.64 (m 6H), 1.56-0.92 (m 10Hz); MS ESI: M+ "386; tert-butyl

1R- (1- benzooxazol - 2-yl car bonyl Cy EXabpt gligarbamo 1 - 20 2-bent |sulfan leth
| car banat e 27 ‘ hon 1 3 met h | sul fon
1 ro | carbal® : ‘ TR

128); 'H NWR (CDC13) 7.89" (d ((jon?poértdZL59jl-|) 7. 65 (m 1H) 7 57 (m | H,
7.48 (m 1H, 7.4 (m 5H), 6.0 (m 111), 5.7 (m IH, 4.93 (m 1H), 4.33
(m 3H), 3.70 (m 5H), 3.25-3.4 (m 2.93 (m 3H, 2.8 (m IH, 2.35
(m 25 1H); MS: W 653.2; N 141¢% pooxazol -2-]carbon 1 en | carbanmo 1
3-hen Isulfan 1 ro Ino holine-4-carboxam de (Conpound 129); 'H NMR (DVBO) :
8.52 (d,J = 8Hz, 1H), 8.98 (d,J ~1H), 8.88 (d,J = 9Hz, IH), 7.64
(t,J = 8Hz, 1H), 7.53(tJ: oHz, , 7.30 (in, 4H, 7.19 (m 1H), 5.25
(m 1H, 4.35 (m 1H); ;P( /@I) 3 26 (m 4H), 30 2.94 (t, J=8Hz, 2H),
1.9 (m 3H, 1.7 (m IH) . 0.86 (t,J=8Hz, 3H), 6.53 (d, J=9Hz,
1H); Ms: in/e=539.24; N 1 S— benzoo zol -2-lcarbon 1 ent |carbano 1
-102 a | sir aaul 00/ 5544 PCT/USOO (Jp885 :

2-(2-trifluoronet h&fnzyl Yeth, Jly | rmbphol i ne- 4- car boxam de
(Compound 131); 'H/N . < , 8.06-7.50 (m 8H),

7.04 (d, J=8Hz, 4:82-4.6 3.65-3.25 (m 10H),
1.96 (m IH, 171 (m J11-1.22 (m , (t, J=7Hz, 3H). ME:
(M++1) 639: O

5 A solution of (R)-2-(2-methylsulfonylacetylamino)-3-benzylsulfonyipropionic acid (212

mg, 0.66 mmol), ()-2-amino-1-benzooxazol-2-ylpentan-1-ol (150 mg, 0.66 mmol), EDCI
(165 mg, 0.858 mmo}) and HOBT (110 mg, 0.726 mmol} in methylene chloride (3 mL) was
stirred at room temperature for 2 hours, sequentially washed with hydrochloric acid, sodium
bicarbonate solution and brine and then concentrated. The residue was dissolved in

10 dichloromethane and the solution was treated with Dess-Martin reagent (340 mg, 0.8 mmeol) for
1 hour. The mixture was stirred with a sodium thiosulfate/sodium bicarbonate solution and the
mixture was extracted with ethyl acetate. The extract was washed sequentiall with dilute
hydrochloric acid, sodium bicarbonate and brine, dried (MgSO,) and then concentrated to
provide N-(1S-benzooxazol-2-ylcarbonylbutyl}-

15 2R-methylsulfonylamino-3-benzylsulfonylpropionamide (49 mg, 0.09 mmol). 'H NMR (DMSOY):
9.0 (d,J = 7THz, 1H), 8.0 (d,3 = 8Hz, 1H), 7.90 (d.J = 9Hz, 1H), 7.66 (t,J = 8Hz, 1H), 7.55 (t,J
=0Hz, 1H), 7.39 (s, 5H), 5.32 (m, 1H), 4.55 (m, 3H), 3.35 (m, 3H), 2.95 (s, 3H), 1.94 (m, 1H),
171 (m, 1H), 1.45(m, 2H), 0.92 (t, J=8Hz, 3H); MS: m/e=522.03.
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5 N1 1R- (1S- benzooxazol - 2-yl car bonyl - 3- phenyl pr pyl car banoy
2-pyrid-2-yl met hyl sul fonyl et hyl | znor phol i ne- 4- car boxam de (Corrpound 132);
NVR (DMSO : 8.78 (d,J=7.2Hz, IH), 8.56 (d,J=5.4Hz, I H)), 98(dJ84Hz
1H, 7.85 (m 2H), 7.64 (t,J=12.1Hz, 1H), 7.52 (m 2H)JL@ %P(mm‘sll—l)
7.10-7.34 (m 8H), 5.25 (m 1H), 4. 70 (m 3H), 3.5 .35 (s,
4H), 2.80 WOO0BEM4 2.25 (m 1H), 2.0 (m IH); M n1e (+11§1(f&°8'252’% 1
NI 1R- (1S- benzooxazol - 2-yl car bonyl - 3- et hyi sul f onyl propyl car banoyl ) -
2- pyrid-2-ylmet hyl sul f onyl et hyl | nor phol i ne- 4- car boxam de (Conpound 133); 'H
NVR (DWVSO): 8.83 (d,J=7.6Hz, 1H), 8.55 (d,J=4.0CHz, IH), 7.97 (d,J=7.6Hz,
IH, 7.88 (m 3H), 7.64 (t,J=7.2Hz, 1H), 7.39-7.54 (m 4H), 7.15 (d,
J=7.6Hz, 1H), 5.36 (m IH), 4.70 (mﬁbﬂgz@ 56 (m ©6H), 3.24 (m 4H), 2.40
(m 1H), 2.15 (m IH) 2 99 (s, 3H),_IVS__rrfe (+¥1) = 622 2; 15
2- f 2- (1- benMathyhiR(1SDeys $-pemaylpy pthoyleagbampie o hon
| am no et hanesulfon Irreth I ' di ned Onﬂgﬁ,gqsé)COrrpound 134) ‘H NWR (DVSO):
8.75 (d, J=6.5Hz, 1H), 8.38 (m Zf—i) 7.96 (d, J=7.7Hz, 1H), 7.89
(d,J=7.7Hz, 1H), 7.48-7.69 (m 6H), 7.05 (d, J=6.8Hz, 1H), 5.22 (m 1H),
4.95 (d, J=2.7Hz, 2H), 5.85 (m 1H),* (m 4H), 3. 30 (s, 4H, 1.95 (m
1H, 1.70 (m 1H), 1.30 (m 4H), 0. 88 =5.4Hz, 3H); 20 Ms: MW = 587.65
M-l = 588.2; NF 1 R (1 S-benzooxazglxg gar bonvl but vi car banoyl ) -
2- (2. di fl uoronet hoxybenzyl sul f onylyet hyIMnor phol i ne- 4- car boxam de ( Conpound
135); NVR 300ntHz (DWVSO- d6), 8(7 %OJ =7.1H3, 1H), 8.01 (d, J=8.8H3, 1H)),
7.91 (d, J=9.1H3, 1H), 7.65 (t, S88HS3, 1H) 7.55 (t, J=8.2H), 7.11 (t,
J=8.2H), 7.4-6.8 (m 5H) 05.28 1H, 4. (m 1H), 25 4.5 (s, 2H), 3.55
(m 4H, 3.3 (m 6H, 1. (m H71 ( 1H, 1.42 (m 2H), 0.91 (t,
J=8H3, 3H); M5 62338 =622 N-3- | sul® 1-(1
S- benzooxazol - 2-yl car Banyi pé¥t yl c
(Conpound 136); ‘'H NVR (DVBd: 8.4l (m 23
(zn, 8H), 6.54 30 (t,J = 9Hz, 1H),O4.Ey(
(

'ulg YN Oaypay | gty itoil

9Hz, 1H), 7.9-7.5
4H), 3.24 (m
=7Hz, 3H); M5
arbano 1 -103 9.5

6H), 1.90 (m 3H), 1.65 (m IH), 1.31
m e=571.39; N-f 1R-(1S-benzooxazol -2-yl carbon I pent
SEP Zuuj WD 00/ 55144 PCT/ USOQ 06885

5 A solution of (R)-2-(2-methoxycarbonylamino)-3-benzylsulfonylpropionic acid (200 mg,
0.66 mmol), (S)-2-amino-1-benzooxazol-2-ylpentan-1-ol (150 mg, 0.66 mmol), EDCI (165 mg,
0.85%8 mmol) and HOBT (110 mg, 0.726 mmol} in methylene chloride (3 mL) was stirred at
room temperature for 2 hours, sequentially washed with hydrochloric acid, sodium bicarbonate
solution and brine and then concentrated. The residue was treated with Dess-Martin reagent

10 (340 mg, 0.8 mmol) in dichloromethane (4 mL) for 1 hour. The mixture was stirred with a
sodium thiosulfate/sodium bicarbonate solution and the mixture was extracted with ethyl acetate.
The extract was washed sequentially with dilute hydrochloric acid, sodium bicarbonate and
brine, dried (MgSO,) and then concentrated. The residue was heated with ethyl acetate and
then treated with tert-butyloxymethyl. The mixture was let stand for approximately 12 hours

15 and then cooled in an ice bath. Resulting solids were collected by filtration and washed with
cold ethyl acetate to provide methyl
1R-(1S-benzooxazol-2-ylcarbonylbutylcarbamoyl)-2-benzylsulfonylethylcarbamate (133 mg, 0.26
mmol). '"H NMR (DMSO): 8.77 (d,] =7Hz, 1H), 8.01 (d,J = 9Hz, 1H), 7.90 (d,] = 9Hz, 1H), 7.6
(m, 2H), 7.55 (1,J=9Hz, 1H), 7.39 (s, 5H), 5.3 (m, 1H), 4.68 (m, 1H), 4.48 (s, 2H), 3.55 (s, 3H),

20 3.52-3.4 (m, 1H), 3.3 (m, 1H), 1.92 (m, 1H), 1.73 (m, 1H), 1.42 (m, 2H), 0.91 (¢, J=8Hz, 3H);
MS: m/e=502.05.
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2-2-di fluoronmethox Benz Isulfon 1 eth 1 nma holine-4-carbox am de ( Conpound

137); '"H NWR (DVMSO) 8.66 (d, J=6.6Hz, 114), 7.99 (d, J =8Hz, 7. 87 (d

J=8Hz, 1H), 7.67-6.83 (m 8H), 5.25 (m 1H), 4.73 (m (#]52%96

3.60-3.23 (m 10OH), 1.93 (m 1H), 1.68 (m 1H), 1.40- 1. % ,‘0

(t, J=6.7 . M5: (M+1) 637; 5 N IR 1S-benzooxazol 1 en

| car bano H%VO@] E‘f‘di fl uor onet hoxybenzy] sul fonyl)ethyl]i s%ﬁ?co‘tﬁl %ﬁ‘l de

(Compound 138); 'H NVR (DVSO) 9.22 (d, J=8Hz, 1H), 8.87 (d, J=6Hz, I H),

8.70 (m 2H), 7.97-7.19 (m I10OH), 7.08 (t, J;;.F=74Hz, 1H), 5.30-5.09 (m

2H), 4.58 (s, 2H), 3.73-3.59 (m 2H), 1.94 (m . 1H), 1.71 (m IH), 1.41-1. 22

(m 4H), ), 0.82 (t, J=6.7Hz, 3H); Ms: (M+l) -629; 10 N f

| R- (1 S-benzooxazol -2 vyl carbonyl tﬂﬁ&dﬂﬂ@.&hmyl) 2- d-2- Ineth | sulfon 1 eth
50

AR | , el mrpholing IH),
472(m 1H) 465(dJ3IHz MﬁﬂiS?S(m 8H) 190(m 111), 1.75
(m IH, 1.45 (m 2H), 090(t(.rJ §r!alz1,58)l—l) MS:m e +1=558.2; MS: nfe (+I)
= 558.2; 15 2- 2R 1S benzooxazg 5 carbon I bu lcarbanb 1 2-no holin-4-
| carbon | am noeth Isulfon Imeth L rigd b oxi de (Conpound 140); 1H NWR
(DVBO): 8.57 (m 3H), 7.97 (m 1H), T .82 (m 3H), 7.35-7.45 (m 4H),
6.93 (m 1H), 4.50- 4.95 (m 2H), 4 2H), 3.10-3.80 (m 8H),
1.10-1.70 (m 4H), 0.82 (t,J=5.4H4, 3H)7 Msme (+1) =574.2; 20 1R

| S-benzooxazol -2- lcarbon 1 enQgdeHano i 2- 2-difluoronmethox bent |sulfon
1 eth | carbamate (Conpound 141); X (I\/Hr+ 582; N-f

1R- (1 S-benzooxazol - 2-yl cajjbonyl enty yl -2-benzyl sul f onyl et

yl I succinam c acid (Conmpsund .o 12.09 (s, IH), 8.63 (d,
J=6Hz, 1H), 8.51 ( N , 7.87 (d, J=8Hz,
1H),762(tJ8 1,7]52(t 7.30 (m 5H), 5. 25
(m 1H, 484(mq 446(5 2IEl) 5.28-5.25 (m 4H),
1.93 (m IH, 1.68 (m 1H), 1.40-1.2 J=6.2Hz, 3H); M5
(M+1) 558; 2R
3, 3- bi s(2- met hoxvet hyl ) urei dol - N- (1S- benzooxazol - 2-yl car bonyl | pent
3- benzyl sul f onyl propi onam de (Conpound 143); "H NVR (DMVMSO) 8.50 (d,

J=6. 6Hz, 1H) A7sogiﬁon ((f%‘%f(z%grgho]-lhbfl—glczrbg@ylMnoﬁa%‘lﬁ%isulk&bﬁpm@m@% akil, J=8Hz,

1H), 7.52 (t, 1H), 5.26
(m |H), @6ne (mmofDC Zﬁ%mg,smzwnd HOBD (138 mg, mypl) 1mthylee}e ghiorrdg 8~ 6H) |

1.94 405 1he rre VB!
(M +1§ mGI‘y“I_DW ES)Q%I%“%I Mogﬁ%gggg%o@}?}}%zg:ﬂ%ﬁ?ﬁ Tg):f!enrll’iu;?vgdﬁl c(g'r_?oarmyl )

at roomm temperature for 1.5 hours and then treated with addtlonal EDCI (80 mg). The maxture

10  was stirred for an additional 0.5 hours and then poured into cold, dilute hydrochloric acid. The
mixture was extracted with ethyl acetate (2x) and the extract washed sequentially with ageous
sodium bicarbonate and brine, dried (MgSO,) and concentrated. The residue was dissolved in
methylene chloride (8 mL) and the solution was treated with Dess-Martin reagent (544 mg) .
The mixture was stirred for 1.5 hours and then stirred a sodium thiosulfate/sodium bicarbonate

" 15 solution for 15 minutes. The mixture was extracted with ethyl acetate (2x) and the extract was

washed with brine, dried (MgSO,) and then concentrated. The residue was triturated with ethyl
acetate and then hexanes. The mixture cooled in an ice bath and resulting solids were collected
and dried to provide N-[1R-(15-benzooxazol-2-vlcarbonylbutylcarbamoyl)-
2-benzylsulfonylethyllmorpholine-4-carboxamide (408 mg, 73% yield). 'H NMR 300mHz: 8.65

20 (d,J=7.1H,, 1H), 8.01 (d, }=8.8H,, 1H), 7.91 (d, J=9.1H,, 1H), 7.65 (t, J=8.2H,, 1H), 7.55 (&,
¥=9.1H,, 1H), 7.38 (s, 5H), 7.05 (d, J=9.4H,, 1H), 5.29 (m, 1H), 4.73 (m, 1H), 4.48 (s, 2H), 3.53
(m, 4H), 3.4-3.2 (m, 6H), 1.94 (m, 1H), 1.73 (m, 1H), 1.42 (m, 2H), 0.91 (¢, J=8H,, 3H),
MS=557.21 M+=556.20. ’
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-104 U-5 SEP ZUUJ WO 00/ 55144 PCTI USO0/ 06885 2-( 6-net hyl pyrid-2

| met hyl sul fonyl )ethyllisonicotinam de (Conpound 144); ' H NVR (DVSO): 8069
(t,J =6Hz, 1H), 8.55 (d,J =9Hz, 1H), 7.91 (m 2H), 7.51 3EIE) 4 51 (m
1H), 4.11 (d,J =6Hz, 2H), 1.5 (m 15H); MS: nfe=328. 05a fS Luug

1R- (1S- benzooxazol - 2-yl car bonyl - 3phenyl propyl car banoyl) 5

2-benzyl suMORPEFEE hyl | succi nami ¢ acid (Conpound 145); MBS O8RS 478. 2;
N 1R (I S-benzooxazol -2 | carbon |1-3- hen | ro Icarbano 1 -
2-(2-trifluoronethyl benzyl sul fonyl)ethylltetrahydropyran-4-carboxam de
(Compound 146); Nf 1R (1 :

S- benzooxazol - 2-yl car bonyl - 3: phenyi propyl car banoyl )- "2-thien-3-, ly

met hyl sul f onyl et hyl I i soni cotinam de (Conpound 147); 10 N-f

1R- (1 S- benzooxazol. - |.ca rret hyl

Yoy ot byl ou FRceding oY mERB R te iR s P e RO B eibouny 148)
N-f 1R ( roiwkzgcwmmhs&wmﬁmonyl cycl obutyl carbam L) yl)
2-(2-trifluoroneth, |y benzylsul fonyl)ethylltetrahydropyran-4-carboxam de

(Conpound 149); N-f
1R- ( 1S- benz00z8adtyian wmmmxa@{mhe yl) 15

[ (1- benadssBsp D R CRyPes E%e%%%éyﬁ@a?ﬁi%%%cﬂ@%@ R

ﬁp ]Ehll gsl ?_abmuhyhsmbﬁm &gyl punerm@lﬁwefelnaﬁmmﬁxm‘g aeay, lﬁnmaund 151);

2 thi ehiémyffﬁefﬁ’?"é?@ % P ?%%BW% ﬁgpsdeﬂér oo do (coraoind 152); 20
N-F 1R— | S- bepg o-R-A MR FddRa tdrivdn clohexylpropicnamide .
o e RS U LI £ o, 152)
3._ 301(d J—szmwm4m)s(t J=7.879, 1N 6.8y, =7 285 1(;3 S ;J(ﬂ(;m?%l? gﬁgmrﬁbﬂmg) o
TR O R T Er R Yo R S i
1.91 (rn 1H) , tekse-b0B/1 (51 wkﬁooxéhonmvlémonﬂm-nh&v&ﬂzmmm, 3H); M&:ne

(+1) = 555. 8: E
1R-(1S-b gﬁ%ﬁ%ﬁﬁ%ﬁcomwu@ henyl yrogyl gig banmoyl ) - 2-benzyl sul f on,

i +~ et hyl | pi pes-achye ¥ ,
N F1R- ( 1§ %en%c%ng%oc c1%he\:/<| gar gga:dee &ogl%{t)urr\lgl &Hl f onvl ur opvl car banoyl ) -
15 2S-acetylamino-N-(1-benzooxazol-2-ylcarbonyicyclobutyl)-3-cyclohexylpropionamide
(Compound 101);

25-acetylamino-N-(1 R-benzooxazol-2-yicarbonyl-3-phenylpropyl)-

3-cyclohexylpropionamide (Compound 102);
28-acetylamino-N-(2-benzooxazol-2-yl-2-hydroxy-1R-phenyethylethyl)-
20 3-cyclohexyipropionamide (Compound 103);

N-[18-(15-benzooxazol-2-ylcarbonyl)-3-phenylpropylcarbamoyl-

2-cyclohexylethyllsuccinamic acid (Compound 104); 'H NMR (CDCl,): 7.87 (m, 1H), 7.62 (m,
1H), 7.52 (m, 1H), 7.43 (m, 1H), 7.15 (m, 6H), 6.89 (m, 1H), 5.62 (m, 1H), 4.56 (m, 1H), 2.75
(m, 2H), 2.70 {(m, 1H), 2.48 (m, 2H), 2.16 (m, 1H), 1.6 (m, 7H), 0.7-1.4 (m, 7H); MS: m/e 534,

25 N-[15-(2-benzooxazol-2-yl-2-hydroxy-
1S-phenethylethylcarbamoyl)-2-cyclohexylethylisuccinamic acid (Compound 105); '"H NMR
{CDC1,): 12.04 (s, 1H), 7.89 (m, 1H), 7.80 (m, 1H), 7.65 (m, 2H), 7.36 (m, 2H), 7.13-7.29 (m,
4H), 6.08-6.23 (m, 1H), 4.62-4.93 (m, 1H), 4.15 (m, 1H), 2.64 (m, 1H), 2.50 {m, LH), 2.34 (m,
6H), 1.78 (m, 1H), 1.45-1.68 {m, 4H), 1.37 (m, 1H), 0.95-1.3 (m, 3H), 0.87 (m, 2H); MS:

30 nr/e=533.8; -
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2- 2-difluoromethox benz Isulfon 1 eth 1 no holi ne-4-car boxam de ( Conpound
155); "H NWVR 30 (CDCl 1, 300MHz) 7.8944 (d, J=7.92Hz, 7.67 (m 1H),
7.58 (m IH), 4.49 (m 2H), 7.415 (m 1H), 7.24 (m 3H) 65811(t
J=73.24Hz, 1H), 5.7633 (m 1H), 4.9199 (m 1H), 4.4871 @% 3‘?3%&8 61,
23.75Hz, 2H), 3.7101 (m 4H), 3.4189 (m 4H), 3.27 (m 9 (s, 3H),
2.77 (m - YEK00858EP 2003 WO 00/ 55144 PCT/ USOO’ 06885 1H), PSL/ESPOPERES 1H); Ms:
(M+) 687.3 (M) 685.6; NFIR-(IS-benzooxazol -

yl car bonyl - 3- net hyl esul f onyl ur opvl car banovl ) 2- (2-nmet hox Benz |sulfon I
eth 1 no holine-4-carboxam de (Conmpound 156); 'H NVR (CDCl3): 7.89 (m
1H), 7.45-7.8 (m 3H), 7.35 (m 214), 6.9-7.05 (m 2H), 5.83-5.9 (m 1H),
5 5.62-5.8 ( my-lis)[15-BenBadx §81-2-ykhrbord 1) Sephérivipréivicarb@n®88- (s, 3H), 3. 70 (m 5H) ,

551 a: " Ntk 2ia Cobbody [ aBlonda it Sl i 85 Sl on

leth | i BDaES Ge-1HD,cavhaxe] Tes ((nCOHpOIBFﬂ:Il @573}:) M 06 LDVEO) 9. 20- 9. 11
(m 2H), . 7.63 (t,
J=8Hz, 1H), 4.74

(m 1Hs, 3% ﬁaag(;slg-z;aungaau&zeanﬁ&na 07y, GHNMIS(C&EIQ NS ”AiH)?ﬁ B8, (m | H),

N (1 S hetita s s byl m dahdon i o 23 Comnadi "

| sul f ony| @iyi3my; MS: Ihelsz&tsul f onyl pr opi onam de (Oorrpound 160); '"H NWR

(DVMSO-d6) 7. 949 _ 6 Z . Q ‘ 1H), 7.3870 (m
5H), 54016( ) 9784 (s, 1H), 2.9326
R (175 o2 L0 s oo DECIRANDB000 e |
sul TR @ﬁﬁﬁciﬁﬁg}éﬁa4%&@%&9@2?%%@2"@9‘%?5@mys%95-6 methyl 1

R- (1 S-benzooxazmityld RV -barzbexaxdl-2Jicambd amppyD)-opyl car banoyl 20

2 benzy S#%l@f@&%@#- S840 pom%%zdz&@% A T
)=7.2, 1. 2Hz, NLHY ookl JotacRiy i ., 5.32 (m IH), 4.65
gg, ;Dé {%h Hapic ac omEQuE%%I(Oﬁ,?Hﬁ?R&3%013)&}8’3%3&5’9}-8%3( 13 24 (m

S- benzsox@g GJH} 2.5¢ tm,amom -p& it AR - 202 4 8. 2HYI (722060, HORY diShyle) 52041 dol
N-[1R-(15-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyh-
2-o-tolylmethylsulfonylethyllmorpholine-4-carboxamide (Compound 111); 'H NMR 300mHz
(DMSO-d,) PPM, 8.841 (d, J=6.2Hz, 1H), 7.942 (d, J=5.2Hz, 1H)}, 7.860 (d, J=8,4Hz, 1H),
7.618 (t, J=8.1Hz, 1H), 7.516 (t, J=8.1Hz, 1H), 7.16 (m, 10H), 5.22 (m, 1H), 4.78 (m, 1H), 4.516
20 (s, 2H), 3.567 (m, 2H), 3.500 (m, 6H), 3.3 (s, 3H), 2.75 (m, 1H), 2.65 (m, 1H), 2.44 (m, 1H),
2.26 (m, 2H), 2.01 (m, 1H); MS: M*=633.4 M=631.4;
N-[1R-(15-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl)-
2-(2-nitrobenzylsuifonylethylimorpholine-4-carboxamide (Compound 112); 'H NMR 300mHz
(DMSO-d,) PPM, 8.840 (d, J=7.0Hz, 1H), 8.025 (d, J=8.0Hz, 1H), 7.950 (d, J=8.4Hz, 1H),
25 7.858 (d, J=7.7Hz, 1H), 7.730 (d, J-8.8Hz, 1H), 7.646 (t, }=8.4Hz, 1H), 7.515 (t, }=7.7Hz, 1H),
5.223 (m, 1H), 5.004 (s, 2H), 4.694 (m, 1H), 3.561 (m, 2H), 3.510 (m, 6H), 2.756 (m, 1H}, 2.652
(m, 1H), 2.429 (m, 2H), 2.243 (m, 1H), 1.983 (m, 1H); MS: M*'=664.2 M-=662.4;

N-T1R-(18-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl)-
2-(2-chlorobenzylsulfonyhethyllmorpholine-4-carboxamide (Compound 113); 'H NMR 300mHz
30 (DMSO-d,) PPM, 8.851 (d, J=6.2Hz, 1H), 7.953 (d, J=8.8Hz, 1H), 7.855 (d, J=8.4Hz, 1H),
7.627 (t, J=6.6Hz, 1H), 7.498 (m, 3H), 7.365 (m, 2H), 7.211 (m, 6H), 5.220 (m, 1H), 4.774 (m,
1H), 4.659%¢ m, 2H), 3.578 (m, 2H), 3.499 (m, 6H), 2.752 (m, 1H), 2.648 (m, 1H), 2.472 (m, ZH),

-100-



25 3-p, n,1ly methyl sul fonyl propi onam de (Conpound 163); Ms:m e +1=615.6; N
1R- 1S-benzooxazol -2 I carbon |Ibu | carbanmo | 2- 2-methox benz Isulfon | eth
1 no hol i ne-4-carboxam de (Conpound 164); 'H NWR (DNBﬁh# 8. 66 J —GFE
1H), 8.03 (d,J = 9Hz, IH), 7.93 (d,J = 9Hz, 1H), 7.68 (M,D SER

7.58 (t,J =9Hz, 1H), 7.36 (m 2H), 7.0 (rn, 3H, 5 29(

1H), 4.54 MROBs444Hz, 30 1H), 4.43 (d,J =14Hz, gﬁc "52“0’&?4?5 3. 5 3.3
(m IOH), 1.95 (m 1H), 1.74 (m 1H), 1.46 (m 2H) 093(t 3=8Hz,” 3H);
M5: m e=587.31; N (1 S-benzooxazol -2-yl carbonyl butyl car banoyl ) - 2R—(3
3-di-nethylureido) -106 _5 SEr cued. W 00/55144 PCT/ USOQ 06885

3-(2- met hoxybenzyl sul f onyl ) r opi onam de (Conpound 165); NVR 300nHz

( DVBO- d6)22¢§(ﬁ3ug ﬁ992~7(m611%"l315 53,8, 03 (d, J=8.8H3, 1H), 7.92 (d, J=9.1,
1H), 7.70 1H), 58 (t, =8.2H3, 1H), 7.37 (m 2H), 7.08 (d,
J=9. 1H3, 1H), EQMM@%MMMM@Q&J =9. 1H3, 1H), 5.27 (m 1H),

4.77 g m 21-@;1.5%1&11;5.':% e_&g[qm% il.émélzni?carba)ld)mdeékc&ﬁpcﬁldd ull?l\ﬁmibla)mwms@.{m (s433H)
2H), 0. (93é G4 (d, 32 8P 1 HBRPI (d, J=8. 8&—}3 1H),%1 d, =2 llglgrplﬂ), 68 (1, 3—6H3,(1ﬁ3 7550 (m

N- (1S- BenzRexaif) 733y, @y, b@mgbm@ts‘ﬂ 1H)25 aetrbmmuxlmﬁyimm #95¢s, 28D, A3~ et hox
bent |Isulfon i ro i onam de

J = 6Hz
1H), 8. 010 i) 3364, GHDH)%(% @Iimeaﬁgnmmz% (TH}H)"%QE(% %‘“ﬁs 31%7 1 7.57
(t,J = akg,,lzhhoﬁ_mym% (t J=8Hz, 2H), 7. 07 (d, J=8Hz, 1H), 6.97 (dt
J=2, 7THz, 1H), . 10 (m 3H), 3.8 (s, 3H), 3.35
picarbqnylpentyleasbamoyll1 1 © 1 44 (m 2H), 0.91 (t,
QI&MQJaﬂ;&xdm&&(cambmﬁa CDKS) -NMR 300mHz :

5-nitrob - th leth 167 MS
CESH) 01 RSG5 0 10, 176 S TN 50> e 10t 8 T gin (T BRHRS 65705 (T
4H), 81. 5ﬂH)(7<§5 (. 385,81, 7657 tﬂ1 4@1&)7 0584, 2_451{3(15{515 24-0m, 18), 3.86 &m,(108), 2H) 8 4 15

600 (o 433y S5 @ tiD. 333,60, Sh. ey, 385 16 By Tefh 1 i, g w550 vl iy

8.55 (m dkb(t,zéf:ﬁ@bﬁmm Metdayb3;2- f

2S- (3-cycl ohex nr0| onyI am no)-1-h drox

en lbu 1

benzooxazol e- @ FOUREIESY VM5 ESI) mz = 478 (M + 1);
' H NVRs( 32@- %Bben%&l)et@lm 14 caﬂb;anﬁdel(caapc(um 11@1)1\;1\43 30008k (m 7H), 8

(1 m901(H)m Pksaas R (&0 é T 2%"1511)65')1{@ (mig%57 6404, 2w, 35 s %R oSt 3By 8 419
(s, 2H), 4.70 (m, 1H), 3.57 (m, 5H), 3.30 (m, 5H), 1.96 (m, 1H), 1.72 (m, 1H), 1.34 (m, 4H),
0.87 (t, J=7.7H,, 3H); MS: 616.09 M*=615.20,
N-[1R-(1S-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
20 2-(2-chlorobenzylsulfonylDethyllmorpholine-4-carboxamide (Compound 117); NMR 300mHz
(DMSO-dy), 8.71 (d, 7=7.1H,, 1H), 8.1-73 (m, 8H), 7.06 (d,J=9.6H,, 1H), 5.26 (m, 1H), 4.79 (m,
1H), 4.72 (d, J=15H,, 1H), 4.65 (d, J=15H,, 1H), 3.56 (m, 4H), 3.30 (m, 6H), 1.96 (m, 1H), 1.73
(m, 1H), 1.35 (m, 4H), 0.87 (t, J=7.7H,, 3H); MS: 605.24 M+=605.10;
N-[1R-(2-benzooxazol-2-yl-1.1-dimethyl-2-oxoethylcarbamoyl)-
25 2-o-tolylmethylsulfonylethyllmorpholine-4-carboxamide (Compound 118); MS: (M*+1) 557,
N-1R-(2-benzooxazol-2-yl-1,1-dimethyl-2-oxocethylcarbamoyl)-
2-(2-chlorobenzylsulfonylethylmorpholing-4-carboxamide (Compound 119); MS: (M*+1) 578;
N-[1R-(2-benzooxazol-2-yl-1,1-dimethyl-2-oxoethylcarbamoyl)-

2-(2-nirobenzylsulfonyhethyllmorpholine-4-carboxamide (Compound 120); 'H NMR: (DMSO)
30 9.34 (s, 1H), 8.02 (d, J=7.7Hz, 1H), 7.82-7.45 (m, 7TH), 6.74 (d, J=8.8Hz, 1H), 4.87 (m, 2H), 4.64

(m, 1H), 3.44-3.11 (m, 10H), 1.56 (s, 3H), 1.50 (s, 3H); MS: (M*+1) 588;
N-[1R-(1S-benzooxazol-2-yicarbonyl-3-phenylpropylcarbamoyl)-
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8 6.09 (m.1H), 6 6.49 (m 1H), 8 7.01 - 7.35 (m 5H), 5 7.65 (m 1H), 8
8.01 (m IH, 68.17 (m 1H), (C28H34N2C5); N 12-(5-chl orobenzooxazol 2 1
2-h droU -1S— heneth leth 1 -3-c clohex 1 ro ionam de (ngijﬁ

(ESI) mz = 455 25 (M+ 1); "H NWR (300 MHz, CDC13): (

112m4 20m2 6 1.51 (m 6H), 8 2.00 (m 65
( Il_’g‘{‘f??"s §34 5SD(m 1H), g5.o;|)(s, 1, ég‘%ﬂ'l‘soo}%ﬁs%s (m

7 01 - 7 47 (-m 7H) 8 7.65 (s, IH), (C26H31CI N203); benzvl

1S- (2- benzooxazol - 2-yl - 2- hydr oxy- 1S- phenet hyl eth, | sulfanp (nmeth 1 -

3- et hyl but yl car bamat e (Conpound 170); 'H NWVR (CDC13): 7.71 (m 1H), 7.52
m 1H), 7.20- 30740(m12|—|) 59(m05H) 5.6 (m 0.5H),- 4.80-5.20 (m
5H), 4. 124 . Bpefi : : EC@np(omd lzﬂ-l}MSOnfgalfﬁiﬁ?—Bl—l) 0.79
- 1S- phenet hyI (S hizselzg 23] ’2" = Usep zqea WO 00/ 55144

PCTYUS00 296t : dubqxamidp (amourBiP2); FENMRE: 8163

2-benzoo 7sg§ a A4z 35 th | bu

| car bamf‘g%?&?h{)gﬁﬁgs%g %Hh)’\kﬁ? JBRE%)I% 1In 259, JH? QS Z? pe

7.0-7.54 (AR-752kh, 21D, 794(Hrn211(1m7 06H)2$ (rr!l, 30D.4.233m( HD, ‘EH(m, 3ty 4. 6751 (1th21
3-20-3.6 6
MS: me Qggglsi%m,'\ffp%ﬁr’l( hzooxang ]1 7%3?1%51}51 33% éﬁbosﬂt %-Fﬂﬂzow m e

| S nheneMleBtlmmwi farmyl met hyI )- 3-mnet hyl butyI I acet am de (Conmpound 173);
neth leth 1 - 10

yI 1S- 2-benzooxazol -2
|-2-h drg 1 lifie-4-cabaxa E[é)(anO@th2§) car bamat e (Conpound 175);

ghgigﬁa/plr gg g(r)] m”g Eﬁenz%%%glzi)!l 6% 5¥| ‘%2 il%%%m;%ﬁyl 2-oxoethyl) 3-c, clL
S 12- ( 5- phemey nyle T ‘&@@pﬁﬂ@&bﬂéﬁé@ﬁl - 3-neth |bu
| carbamat e (CQJBQ liE_ —ﬂbZaZc)o’xazoI 2-yl-2-hydroxyethylcarbamoy!)-3-methylbutylcarbamate

{Compound 125);

25-acetylamino-
15  N-(2-benzooxazol-2-yl-1S-methyl-2-oxoethyl)-3-cyclohexylpropionamide (Compound 126); 'H

NMR (CDCL,): 7.92 (d, J=8.4Hz, 1H), 7.73-7.67 (m, 1H), 7.60-7.48 (m, 2H), 5.94 (d, J=8.7Hz,

1H), 6.65 (m, 1H), 2.03 (d, J=7.2Hz, 2H), 1.64 (m, 6H), 1.56-0.92 (m, 10Hz); MS ESI: MH"

386;

tert-buty] 1R-( 1-benzooxazol-2-ylcarbonyleyclobutylearbamoyl)-
20 2-benzylsulfanylethylcarbamate (Compound 127);

N-[1R-(1S-benzooxazol-2-ylcarbonyl-3-methylsulfonylpropylcarbamoyl)-
2-benzylsulfonylethylimorpholine-4-carboxamide (Compound 128); 'H NMR (CDCl,): 7.89 (d,

3=7.4Hz, 1H), 7.65 (m, 1H), 7.57 (m, 1H), 7.48 (m, 1H), 7.4 (m, 5H), 6.0 (m, 1H), 5.7 (m, 1H),

4.93 (m, 1H), 4.33 (m, 3H), 3.70 (m, SH), 3.25-3.4 (m, 7H), 2.93 (m, 3H), 2.8 (m, 1H), 2.35 (m,
25 1H); MS: m/e 653.2;

N-[1-(15-benzooxazol-2-ylcarbonylpentylcarbamoyl)-

3-phenylsulfanylpropyllmorpholine-4-carboxamide (Compound 129}; H NMR (DMSO): 8.52

(d,J = 8Hz, 1H), 8.98 (d,J = 8Hz, 1H), 8.88 (d,J = 9Hz, 1H), 7.64 (t,J =8Hz, 1H),7.53 (1¥=

9Hz, 1H), 7.30 (m, 4H), 7.19 (m, 15), 5.25 (m, 1H)}, 4.35 (m, 1H); 3.51 (m, 4H), 3.26 (m, 4H),
30 2.94 (t, J=8Hz, 2H), 1.9 (m, 3H), 1.7 (m, 1H), 1.31 (m, 4H), 0.86 (t,J=8Hz, 3H), 6.53 (d,J=9Hz,

1H); MS: m/e=539.24;

N-[1R-(15-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
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ycl opentyprp N-(2-benzooxazol -2-yl -2-hydroxy- |S-phenethylethyl)-3-c

oi onam de (Conpound 178); "H NWR (CDCl 3): 7.72 (m 1H), 7.53 (m 1H),
7.08-7.19 (m 8H), 598 (m IH, 505 (m 2H), 4.51 (m 2.6-2.8 (m
4H), 2.17-2.29 (m 1H), 1.95-2.15 (m 2H), 1.8 20 1.95, m 8178
(m 1H, 1.3-1.7 (m 6H), 1.0-1.12 (m 1H), 0.85-1.0 (m

2- benzooxai‘ﬂ?‘mﬁs”ﬁ 2-h drox 1S-hen eth leth | -2-bic CIBCIZHLQOT“% t-2-

| acet am de (Conpound 179); N-(2-benzooxazol -2-yl-2-hydroxy-1

S- phenet hyl et hyl ) - 2- napht hal en- | -yl acetam de (Conpound 180); 25 N

2- benzooxazol -2- 1-2-h drox -1S- heneth leth 1.-3-hen 1 ro ionam de
(Compound 181); 'HNMR (CDC13): 7.69 (m 1H), 7.53 (m' 1H), 7.37 (m 2H),
7 03- 7. 3%3-@nifluoidadihylbbnz9lstifdiydt] imotphSlihe (droarbdidmided Cépoknd B 16; M NM:, 3.0 (m

1 ol o s s el o s ™

2-
4, 5 di hydmpsraz.63-8.24 &n,d6H)) 00y (At 1), ICarmo kg 1.A8222 (nvBH{, 9.9 (hiz7Hz, 431 (M +

) N 0 CDCI3): 5 0.89 (m 2H), 8 1.20 (m 4H), 6 1.48 (m
'ggé‘\&%( W%zoom 2H), 5 2.15 (m 2H), 5 2.73 (t, J = 4 Hz,
2H) 85 3.76 ($irf1B-HS,-beﬁzoéxa?:@l-z-vléarﬁﬁvlémheﬁﬁbmm&aﬁ;aﬁ@vl’( d, -108 WD 00/55144 Li

5 SEP M3 PCTI i ‘%]Scﬂlg}léﬂ%g% 3% }gﬁ%ﬁ‘é&% 134N205) ;

met hyl 2- : sjmvivi iy
but yI | oxeszml(mm zmr th&b’ﬁa((dﬂ— mzmﬁmm 1c813=)3 AHz, 1H), 7.85 (m, ZH) 7.64

cbapoond RUATEL it el SISt XIS i BB O ©
7. 05. 7. 43.55m8,702H) 41), ﬁmz m)szsqm ZHH)z,zsﬁnﬂH)(Bo (murbl) MS: bl 41696200, 1H) |
258 %}Esz(m_,1 mg 1 %H)SO &/576(m

n1 e 435. ethvlsulfonv]ethv1m0rnholme-4-carboxam1de (Compound 133); '"H NMR
2-12S- ( 3- yI I 0 ) - d=h
4 5-di hyéﬁ%fébi SRR I, BF POL fr ] O G R b e i B
1) ' H NMB~7(ZH®,0HM4239-W}H), $lﬁ)(tBQ=7(6|ﬁz ) 3.36ml 1H0 4.00(m.4H),,3.%61m48 (m

> 1'6?1?, 3(ﬂl?l (m?ﬂ)l)’, 2.§O é]'],q%),&% (m, 1H), 2.99 (s, 3H); MS: m/e (+1) = 622.2;

15 2-[2-(1-benzooxazol-2-ylcarbonylpentylcarbamovl)-

2-morpholin-4-vlcarbonylamino)ethanesulfonyimethylipyridine 1-oxide (Compound 134); 'H

NMR (DMSO): 8.75 (d, J=6.5Hz, 1H), 8.38 (i, 2H), 7.96 (d, J=7.7Hz, 1H), 7.89 (d,J=7.7THz,

1H), 7.48-7.69 (m, 6H), 7.05 (d, J=6.8Hz, 1H), 5.22 {m, 1H), 4.95 (d, 3=2.7Hz, 2H), 5.85 (m,

1H), 5.53 (m, 4H), 3.30 (s, 4H), 1.95 (m, 1H), 1.70 (m, 1H}, 1.30 (m, 4H), 0.88 (t, J=5.4Hz, 3H);
20 MS: MW = 587.65 M+1 = 588.2;

N-[1R-(15-benzooxazol-2-vicarbonylbutylcarbamoyl)-

2-(2-difluoromethoxybenzylsulfonylethylimorpholine-4-carboxamide tCompound 135); NMR
300mHz (DMSO-d,), 8.70 (d, J=7.1H,, 1H), 8.01 (d, }=8.8H,, 1H), 7.91 v(d, J=9.1H,, 1H), 7.65
(t, J=8H,, 1H), 7.55 (t, J=8.2H), 7.11 (t, J=8.2H), 7.4-6.8 (m, 5H), 5.28 (m, 1H}, 4.76 (m, 1H),

25 4.5 (s, 2H), 3.55 (m, 4H), 3.3 (m, 6H), 1.93 (m, 1H), 1.71 (m, 1H), 1.42 (m, 2H), 0.91 (t, J=8H,,
3H); MS: 623.38 M+=622.19;

N-[3-phenylsulfonyl-
1-(15-benzooxazol-2-ylcarbonylpentylearbamovl)propylimorpholine-4-carboxanmide
(Compound 136); '"H NMR (DMSO): 8.5 (m, 2H), 8.00 (d,J = 9Hz, 1H), 7.9-7.5 (m, 8H), 6.54

30 (t,J=9Hz, 1H), 4.28 (m, 1H), 3.49 {(m, 4H), 3.24 (m, 6H), 1.90 (0, 3H), 1.65 (m, 1H), 1.3 (m,
4H), 0.85 (t,J=7Hz, 3H); MS: m/e=571.39;

N-[1R-(18-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
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2H), S 2.15 (m 2H, 5 2.73 (t, J =4 Hz, 2H), 5 3.76 (s, 3H, S 4.35 -
4.72 (m 5H), S5 75 (m |IH, S$7.13 - 7.35 (m 5H), (C24H34N205);

3-cycl ohexvl -N-f 2-hydroxy-2-(5-trifluoromethyl benzooxazol -2-yli 1 5 |IS-
heneth leth | propionanide (Conpound 186); M5 (ESI) m .5 SEd s + 1);
"HNWR (300 MHz, CDC13): S 0.77 (m 2H), S 1.22 (m 4H) m 2H), 8
1.60 (m 6MOOSS4 15 (m 4H), S 2.70 (m 2H), 5 4.51 (nTCTi%]‘"”?% .11 (s,
1H, S 6.10 (d, J =6 Hz, 1H, S 7.00 - 7.35 (m 5H), S 7.56 (s, 2H),8
7.99 (s, 1H), (Cz7HBlE3N203); 2S- acetyl am no- N- ( 2- benzooxazol - 2-vl -2-h, dy
roxy-1S-phenethylethyl)- 20 3- 2-trifl uororr.et h 1 hen lroi onam' de ,
(Conmpound 187); nethyl

1- ( benz oax2diiluedmytheabda biphdji -I4(cab D] QC—ompound 137); 'H

L5 ST IO, 0 s ARl L
J =7 9t SHBIS 2SR (o3 (L) 454 0420060595 GRAPELUYS o, 1BY (A1) 13.66 (s,
T 5o 1 sqDika Ao Wg‘si%ﬁﬂé%%»%vﬁ 49,089 (m 20 Me

m e=492. 04; Ny{IR-UiSrenowazcl2-e enyl propyl ) - 3-cycl ohexyl -
o S SOR S OB 38k DB RS0 7,
J= 7. 9Hz 9.22kj), J=Fz7 T $87 GH=6H3AH, OB (rRH)LHP7-7.49 O 1080, 7.084t, 1, 2798z, (2, 3H),

2o 0Bl {8k Attt i daf By e Bl S, 3.0

1- benzooxmz4ai); R6.92 ¢ A=00Hy, 1353 m&emgﬂlpﬁﬁépyl car bamate -109 11.5 SEP 2003 WO

00/ 55144 PCTI 885 } (CDC13): 7.88 (m 1H), 7.62
(m q', 752H9- Thenzooxa qcar jll?ul 3(m 5H), 5.57 (m 1H), 3.89

(d J= (@mﬁ@n@M%‘HHMRl 50-1.73 (m

A 1Y 8 . d
1- benzooj 2YoPY %(*éla&@o éERI{I % fME %ﬁlﬁ%}é% Qf rrg‘ﬁ 4}9 '%(m’ 3H), 5.32
2- et hy| gmt m)ccammwmmﬁuﬂa 2HD),321-3.1 (NVRELY, COTB Y H), 1.788n(@0=7. 7Hz, 1H),
7.62 (m 7 - m 7.19 (m 5H), 6.35
(d. I=7. #’éw‘ %557) é@(ﬁg“(smwﬁ?@é “gé%#wMng?’%%%i) 5(5%D 4.43 (m 1H).
3.06 (@%n 1H), 22K P

2-morpholin-4-ylcarbonylaminoethylsuifonylmethylipyridine l-oxlde {Compound 140); ‘H NMR

OMSO): 8.57 (m, 3H), 7.97 (m, 1H), 7.63-7.82 (m, 31), 7.35-7.45 (m, 4H), 6.93 (m, 1H}, 4.50-

4.95 (m, 2H), 4.18 {m, 2H), 3.10-3.80 (m, 8H), 1.10-1.70 (m, 4H), 0.82 (t,J=5.4Hz, 3H); MS:m/e

(+1)=574.2;

20 1R-(18-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
2-(2-diflnoromethoxybenzylsulfonyl)ethylcarbamate (Compound 141); MS: (M*+1) 582;
N-[1R-(1S-benzooxazol-2-ylcarbonylpentylcarbamoyl}-2-benzylsulfonylethyllsuccinamic
acid (Compound 142); *H NMR: (DMSQ) 12.09 (s, 1H), 8.63 (d, J=6Hz, 1H), 8.51 (d, J=8Hz,
1H), 7.98 (d, J=8Hz, 1H), 7.87 (d, J=8Hz, 1H), 7.62 (t, J=8Hz, 1H}, 7.52 (t, J=8Hz, 1H), 7.38-
25 7.30 (m, 5H), 5.25 (m, 1H), 4.84 (m, 1H), 4.46 (s, 2H), 3.53-3.21 (m, 2H), 5.28-5.25 (m, 4H),
1.93 (m, 1H), 1.68 (m, 1H), 1.40-1.22 (m, 4, 0.84 (1, J=6.2Hz, 3H}; MS: (M*+1) 558;
2R-[3.3-bis(2-methoxyethylureidol-N-(1S-benzooxazol-2-ylcarbonylpentyl)-
3-benzylsulfonylpropionamide (Compound 143); 'H NMR: (DMSO) 8.50 (d, J=6.6Hz, 1H), 7.98
(d, I=8Hz, 1H), 7.88 (d, J=8Hz, 1H), 7.62 (t, J=8Hz, 1H), 7.52 (t, J=8Hz, 1H), 7.38-7.30 (m,
30 5H), 6.82 (d, J=8Hz, 1H), 5.26 (m, 1H), 4.70 (m, 1H), 4.46 (s, 2H), 3.52-3.22 (m, 10H), 3.31 (s,
6H), 1.94 (m, 1H), 1.69 (m, 1H), 1.40-1.22 (m, 4H), 0.85 (t, J=6.6Hz, 3H); MS: (M*+1)} 617,
N-[1R-(15-benzooxazol-2-yicarbonyl-3-phenylpropylcarbamoyl)-

-104-



IH, 1.41 (m 1H), 1.07 (m 1H), 0.88 (m 6H); Ms: me=5.78.1; NC 1R (1
S- benzooxazol - 2-yl car bonyl - 3- phenyl propyl car banoyl ) 10 2- 6-nmeth 1 rid- 2-
| meth Isulfon 1 eth 1thin hene- 3-carboxam de (Cbnpound&ﬁngp dNU I R

1S- benzooxazol - 2-1 carbon 1 -

3-phenylro IcarbanDyI) 2- (2- met hyl pyri d- 3-yl net hyl

sulfonyl)eg%y? 5¢4f cot i nani de ( Compound 193); PCT/US00/06885

N F1R- (1S- benzooxazol - 2- vl car bonyl - 3- phenyl prop |y carbanoyl)- 15

2- (2-cyanobenzvl sul fon, |y )ethyll azetidi ne-3-carboxam de (Conpound 194);
tert-butyl 1R 1-benzooxazol -2-1carbon 1c clobu Icarbanp 1 2 :
2-di fl uoronet hox Benz Isulfon I eth Icarbanate (Conmpound 195); tert-butyl
| R- ( 1S- benr@onete et il : MDMMI lI‘I-NIVIR (DMSO):

T e

2-(2-difhﬁm&nnﬁlMBMybﬁﬂuyEsmk&mnyb)ethyInDrphoI|ne 4- car boxam de (Conpound

197); N C1R- = 200xa7 |5 2- vl carban I | car hamoyl ) 2- rid-3- Ineth
[sulfon leth JoREORYe Gt hamosthyl 1R (1

S benzaoxmiﬁ@@ﬂmm_@ﬁg@@bhmw%),MSZEESI}MHH#EZ}OX Benz Isulfon 1
et h | car bamat S penz?o%azoh 2-1carbon 1 ro | carbano
|  2-benzl sul ound 200); NWVR 300mHz
( DVBO- d6)2-(2-tfh @ @iide (Cokpouna. 194, (d, J=8. 8H3,
1H), 7.66 (t, APT 7.38 (s, 5H), 7.05 (d,

J=9.4H3, I H, 75 H, 3.53 30 (m 4H),
3.45 (‘m M&MLMMMmﬂﬂﬁbmpobnwmm 1H) 0.96 (t, J=8H3,

3H); NE543. 24 ] N
N- (1R enzooxaﬂz\eggi% Zgnazel-2yigaron:Sohenyioronyloabamel | o do) 110 .5 SEP
ZUU3, WO DO/MmskRiyipgrid SBghyBletrPhydwpivand-oabdxainiig (Eampodndrid8); onam de

( Conpound 201}%‘ H , J 7.4H3, IH), 8.01 (d,
1=8. 5H3, lll) . 9C —8H3 1H), 7.55 (t, J=8H3,
. h ] (fc@'polh@ 149H), 6.70 (d,

1S-benzooxazol-2-ylearbonyl-3-phenylpropylcarbamoyi)-

J=9. 1B, 1H) V1R,

15 2-pyrid-3-vimethylsnlfonylethyllpyrazine-2-carboxamide (Compound 150);

N-[1-(1-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl)-

2-thien-3-ylmethylsulfonylethyllpiperidine-4-carboxamide (Compound 151);

N-[1S-(18-benzooxazol-2-ylearbonyl-3-phenylpropylearbamoyl)-

2-thien-3-yvimethylsulfonylethyllazetidine-3-carboxamide (Compound 152);

20 N-I1R-(1S-benzooxazol-2-ylcarbonyl}butylcarbamoyl)-
2-pyrid-3-vimethylsulfonylethylimorpholing-4-carboxamide (Compound 153); '"H NMR
{DMSO): 8.66 {d, J=6.7Hz, 1H}, 8.56 (m, 3H), 8.01 (d, J=7.9Hz, 1H), 7.90 (d4,J=8.1Hz, 1H),
7.79 (m, 1H), 7.65 {t, I=7.1Hz, 1H), 7.55 (t, J=7.1Hz, 1H), 7.43 {dd, J=4.9,7.9Hz, 2H), 6.93 (d,
J=8.40Hz, 1H), 5.30 (m, J=1Hz, 1H), 4.76 (m, 1H}, 4.57 (d, J=3.7Hz, 2H), 3.24-3.70 (m, 8H),

25  1.91 (m, 1H), 1.73 (m, 1H}, 1.40 (m, 2H), 0.82 (t, J=5.4Hz, 3H); MS:m/e (+1) = 555.8;

N-[1R-(1S-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyh)-

2-benzylsulfonylethyllpiperazine-1-carboxamide (Compound 154);

N-[1R-(1S-benzooxazol-2-ylcarbonyl-3-methyisulfonylpropylcarbamoyl)-
2-(2-difluoromethoxybenzylsulfonyDethylimorpholine-4-carboxamide (Compound 155); 'TH NMR
30 (CDCL,, 300MHz} 7.8944 (d, J=7.92Hz, 1H), 7.67 (m, 1H), 7.58 (m, 1H), 4.49 (m, 2H), 7.415
{(m, 1H}, 7.24 (m, 3H), 6.5811 {t, }=73.24Hz, 1H), 5.7633 (m, 1H}, 4.9199 (m, 1H), 4.487! (dd,
J=13.61, 23.75Hz, 2H), 3.7101 (m, 4H), 3.4189 (m, 4H), 3.27 (m, ZH), 2.9289 (s, 3H), 2.77 (m,
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5.20 (m 1H), 4.53 (d, J=15.4H3, 1H), 4.41 (d, J=15.4H3, 1H), 3.77 (s, 3H),
3.45 (d, J=7.1H3, 5 2H), 2.81 (s, 6H, 2.0 (m 1H), 1.7 (m 1H), 0.96 (t,
J=8H3, 3H); MsS=651.33 M=650.59; nethyl
1R- (1S- benzooxazol - 2-yl car bonVl propyl car banoyl ) 2- Z-M kP wgz | sul fon
|l eth L carbamate (Conpound 202); 00/0
(I-benzoé’%&%"(ﬁs -yl carbonyl pentyl ) - 2R-[ 3, 3- bi s( 2- met hokG&¥¥ 4 83 ei do - 3
r|d J]meth Isulfon 1 ro ionam de (Conpound 203); 10
(1S— benzooxazol - 2-yl car bonypetyl ) - 2R-f 3, 3- bi s(2- met hoxyet )I|)urei do~- 3-
3 5-dineth |isoxazol-4- Jneth Isulfon 1 ro ionam de (Conpound 204); N-(1
S- benzooxazol - 2-yl car bonyl propvl ) -3-(3, 5-dinethylisoxazol -4-yl nethyl
sul fonyl ) 1), Qﬂ(ﬂﬁﬂhyh\mtﬁmrﬁﬂ Bicmmﬁﬁrﬁopl onam de (Conpound 205); 'H NWVR
(DVBO) 9.04 (d | 1 ) 3 3 , J=8Hz, 1H), 7.53
(t, J8Hz 1 : ing) ik 50-3.31 (m 2H), 2.91
(s, 3H, zaﬁetcﬂbea ulf@nyDéthyl 1e—42ca(ﬁl§bx {Gd)rmoxmdzaﬁ)(‘hiNMRl) 0-96 (t,

| car bamoy P 7404y }ne%%sr?‘éai}éé fnlﬁ%%ﬁzf b T B barmt o
(7€gr7rpognd5 G0OH3 (m, JIH)NRH?(m, (D\MB@) (n82HB 3086 s, 3&53801%1;\ ggwﬁ,zsisfggg(wl), J:8?2,521H) :
t : , 7. t,

J= 8Hz( 1k%]958§‘z3}’%%( H% 2?%@%@%’ %j 39 (d, J= 1£1Hz 1H) | |4?29 (d, (
J=14Hz, zoB2-§BarBo oy)2. 37 (s, 3H) 2.15 (s, 3H),
2.02 7 - N 1R-
1- bengtr)nox shegeyl }f iogtaliie: paitsdhite @mpﬁﬂndells_%f M%M%bh?r’?%n leth 1
i450ni cot ig)mmg(nrdng GGBKlﬁ,Ulﬂﬂ 721637()1,,1..81M1QIHH‘7 .88 (dl T=80z300)( 3 (& BH8Hz, U, B5Y- 8397(5m
(mH) p: “E20 4 R P Uy o9 S abfasd Mgt 1 Rt . O

. 87 (m B6$)-2.95MmD1, 4N, 1.92 (HLYH)OL.6%0nd 1H), F40-R22 (iG-4baAddix E6aitiz23H) Mar bon | en
Icarbam) &5’6@)576” 2- ]Jmeth Isulfon leth I carbanmo 1 ridine I-oxide

( Conmpound 30 REFERENCE 13 Benzyl 1S—(N-rret hoxy N-n'eth
| car banoy 13- phéisghen izt ‘ : : A sol ution

of 2- benzé/ e%ééigu orta)ﬁpn Xp_l 1911 I (éor%])%pcy }“'15{ 'Nll\lﬁ{ &ﬁ\hﬁ) (ié 7%99(’111 %ﬁ) Ji 6P 1) in
15  (m, 1H), 7.5556 (m, 1H), 7.3870 (m, 5H), 5.4016 (m, 1H), 4.5444 (m, 3H), 3.32 (m, 2H), 2.9784
(s, 1H), 2.9326 (s, 1H), 2.49 (m, 1H), 2.20 (m, 1H); MS: (M*) 586.0, (M) 584.0;

methyl 1R-(15-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl)-

2-pyrid-2-yimethylsulfonylethylcarbamate (Compound 161); MS: m/e (+1) = 564.6;
methyl 1R-(15-benzooxazol-2-ylcarbonyl-3-methylsulfonylpropylcarbamoyl)-
20 2-benzylsulfonylethylcarbamate (Compound 162); 'H NMR (DMSO): 9.03 (d, I=7.2Hz, 1H),
7.97 (d, }=7.9Hz, 1H), 7.90 (d, J=8.2Hz, 1H), 7.65 (td, J=7.2, 1.2Hz, 1H), 7.55 (t, J=7.9Hz, 1H),
7.37 (m, SH), 5.32 (m, 1H), 4.65 (m, 1H), 4.50 (m, 2H), 3.53 (m, 1H), 3.49 (s, 3H), 3.33 (s, 2H),
3.24 (m, 1H), 2.98 (s, 3H), 2.41 (m, 1H), 2.18 (m, 1H); MS: m/e 653.2;
N-(18-benzooxazol-2-ylcarbonylpentyl}-2R-[3,3-di{2-methoxvethyDureidol-
25 3-pyrid-2-ylmethylsulfonylpropionamide (Compound 163); MS:m/e +1=613.6;
N-[1R-(15-benzooxazol-2-ylcarbonylbutylcarbamoyl)-
2-(2-methoxybenzylsulfonyhethylImorpholine-4-carboxamide (Compound 164); ‘H NMR
(DMSO): 8.66 (d,J =6Hz, 1H), 8.03 (d,¥ = 9Hz, 1H), 7.93 (d,J = 9Hz, 1H), 7.68 (t,J = 8Hz, 1H),
7.58 (t,J =9Hz, 1H), 7.36 (m, 2H), 7.0 (m, 3H), 5.29 (m, 1H), 4.77 (m, 1H), 4.54 (d,J = 14Hz,
30 1H), 4.43 (d,J =14Hz, 1H), 3.84 (s, 3H), 3.5-3.3 (m, 10H), 1.95 (m, 1H), 1.74 (m, 1H), 1.46 (m,
2H), 0.93 (t, J=8Hz, 3H); MS: m/e=5387.31;
N-(15-benzooxazol-2-ylcarbonylbutylcarbamoyl)-2R-(3,3-dimethylureido)-
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nmet hyl ene chloride (70 nL) was cooled to OC and treated with

dii sopropylethylamne (2.82 nL, 16.2 mmol) added dropw se and then PyBOP(r)
(8.53 g, 16.4 nmol) added in one portion. The m'xtur irred for 5

m nutes and then treated with 5 N, O di net hyl hydr oxyl a E? f%hl ori de

(1.73 g, 1 7{? Eﬂ?|) was added in one portion. The mxtpéﬁumﬁﬁgggutral i zed-
with diiso §7 thylamne (4.6 nm., 26.44 mmvol) added dropw se, stirred

for 2 hours at roomtenperature and then diluted with nethyl ene chloride
(70 mL). The dilution was washed with I N aqueous hydrochloric acid (3x 40
m.), saturated sodium bicarbonate (3x 40 nL) and brine (40 nL) and then
concentr at ed The product was purified 10 fromthe residue by colum

chr omat o 2aptioxe pnadnide (Fpinpaiod i 6 e NNRGFae PNMBewWndeéhen | 1S

N- met hox h | g@rb tie 5.4 mol) as
an oil. (dhgzjg%?’q}lbf%%?@gg%é hﬁg ﬁ?‘b&ipj; gcle |n%]§’sJ ?é\ ﬁ%)e?g%ée 13 prow ded
t ert - but JH8.2HS-TFAN-7BF tUn03H), Noddt I 1 Hal Ha o I(f) %%diﬁ)l%idd UektBabdk e; ' H NWVR
(CDC13) : 9 _ (m 1H, b
oo 5%(1 ﬁﬁ)ﬁt% (m,;i)l-g ag%s]( %15@ 1\2}3)5%53&1@ %g'ﬁ)g,éﬁ) 376@; 3H)23§’)4 (m 10!
7- 37 (Bm (doHp. 9HREHERB&®E6E241923HAM)mﬁanéﬂhbﬁ§/@N2Iiétokﬂ}l(t’ bgﬁhéﬁi}l but yram de
trifluoroacety, S%I 0 ]

1- (N- et hoxy- N car bamat e 29 mmol ),

pr ovi ded3 sulfc B (DNSO) MO GdesHb00! ed o
0 C and { @Lgog@gatﬁ Y)‘-;[)Wgrﬁgdﬁ%ﬁz G, Tl (= 9asmTRL . sndh Lyl hygor oacet | c

acid (50 fire’was stirred m nutes, while
al | owi ng7.36 (ttJe8km 2H, 767 (b &+BFze et %t @k &=2.7Hen )k h&hs dHY 838 (mt 4. 4-The
residye | 13 t ghu ( $6n,S8h UtdaQR, MWRS0.2D
concg‘lr?t r}g-?%gﬁi 3;°|gﬁ(9 @% %Em’ﬁv\gsf%(;l%ﬂgll %B‘;%)nl %glﬁn&tl o@dt)JeneQ ﬁ% m) and
concent rmleﬂit,éﬂpmnd@ﬁ?@z am no- N- net hoxv- N- net hyl - 4- nhenyl but yram de

trifluoroacetj 1'nami¥§( PCl) mz
= 223 (M +1) 2% NCE 15

Benzyl| 1(ConinoyndiliBxMR-(Fh /7| T”é?ﬁlﬁfén*ol)l H%@R @ﬂé’rMHZ r‘-"é’qlzéér%"érfﬁl ¥,
§1.22 (m, 4H), § 1.51 (m, 2H), 5 1.65 (m, 6H), § 2.15 (m, 2H), 5 2.65 (m, 2H), 5 4.15 (m, 1H),

15 84.50 (m, 1H), § 5.08 (m, 1H), § 5.80 (d, ¥ = 6 Hz, 1H), 3 6.09 (m, 1H), § 7.00 - 7.35 (m, 5H),

8 7.60 (m, 1H), 3 8.40 (m, 1H), & 8.55 (m, 1H), (C;H;,N;05);

methyl 2-[25-(3-cyclohexylpropionylamino)-1-hydroxy-
4-phenylbutyl]benzooxazole-6-carboxylate (Compound 168); MS (ESI) m/z =478 (M + 1);
"H-NMR (300 MHz, CDCL,): § 0.84 (m, 2H), § 1.22 (m, 4H), 6 1.51 (m, 7H), 3 1.90 (m, 1H),

20 §2.11 (m, ZH), § 2.65 (m, 2H), 8 3.95 (s, 3H), 8 4.19 (m, 1H), 5 4.50 (m, 1H), & 5.09 (s, 1H),
§6.09 (m, 1H), 6 6.49 (m, 1H), 8 7.01 - 7.35 (m, 5H), & 7.65 (m, 1H), & 8.01 (m, 1H), 3 8.17 (m,
1H), (CystisN,05);

N-[2-(5-chlorobenzooxazol-2-vi)-
2-hydroxy-1S-phenethylethvl]-3-cyclohexvipropionamide (Compound 169); MS (ESI) m/z = 435

25 (M + 1); '"H-NMR (300 MHz, CDCL):  0.84 (m, 2H), § 1.12 (m, 4H), § 1.20 (m, 2H), § 1.31
(m, 6H), 3 2.00 (m, 3H), § 2.65 (m, 2ZH), 5 4.21 (m, 1H), § 4.50 (m, 1H), 3 5.02 (s, 1H), § 6.44
(m, 1H), 5 7.01 - 7.47 (m, TH), & 7.65 (s, 1H), {C,4H;,CIN,O;);

benzyl 1S-(2-benzooxazol-2-yl-2-hydroxy-1S-phenethylethylsulfamoylmethyl)-
3-methylbutylcarbamate (Compound 170); '"H NMR (CDCl,): 7.71 (m, 1H), 7.52 m, 1H), 7.20-

30  7.40 (m, 12H), 5.9 (m, 0.5H), 5.6 (m, 0.5H), 4.80-5.20 (m, 5H), 4.1-4.3 (m, 2H), 2.7-2.9 (m,

4H), 1.7-2.0 (1, 2H), 0.90 (m, 3H), 0.79 (m, 3H), 3.30 (m, 1H); '
N-[15-(2-benzooxazol-2-yl-2-hydroxy-1S-phenethylethylsulfamoylmethyl}-
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3-met hyl butyl carbamate A sol ution conprised of

2S- am no- N- met hoxy- N- met hyl - 4- phenyl butyrami de 5 trifluoroaceti c ‘aci d salt
(9.74 g, 29 mmol ), provided as in Reference 2, in Dl\/Fg(SS ) cool ed
to O C and then neutralized with diisopropyl ethylam n WI se. A
sol ution o] i.sed of 2,5-dioxopyrrolidin-1-yl

2- benzyl ox@@g@%ﬁgl am no- 4-net hyl val erate (10.50 g, 29 PCT/'[13(]0"0688D|VF (75
m.) and an additional anount of diisopropylethylanmine (10.10 nL, 58 ~nmol)
were added to the cool ed butyram de solution. The m xture was stirred for 2

hours,- 10 while allowing it to warmto roomtenperature, and then poured
into ice water (300 nmL). The mxture was let stand for 1 hour to provide a

whit e prgadepiythat/Bacetiinie (Cenpoped Bl was col l ected by filtration and dried
(P. Q) under l;/ac 19,8l %\cloll_ eln(;”l 1-f 1-(N-nethoxy N nmeth | carbano 1
- 3- henlrol - rbamate (12.24 g, 26.1 mmol). '"H NMR
( CDCI 3) : 1$phéhe ulﬂmm Icatbarhate Eompour@I7DHMHNMR, S 1.45 - 1.55

(m 211) 1 22+( 240 (m 2H),
55, 20 @ﬁéwél le*ngs‘)@mﬁ% 7%?4?1%13@ posgiaty fadtly AL
S 6. 6 H d{m,dH 33201560, 2HHY.5-39 Gh, 28), 1. 15’245(11(1@)?1) DFENY5 (HREHEME\I@ 16 Et hyl

3S benzyéﬁf(l;f/car bonyl-am no- 2- hey- 5- phenyl pent ani m date A suspensi on

conpri se |'ithium al um num hydrl de (0 885 g, 23.3 mmol ) in anhydrous 20
di et hyl et her NAMERS(2deaiceg h¥fphreneth tletindsufamoyéingthybn treated with a
sol ution,of .ben thgg met hyI car barmyl ) 3- phenyl pr opyl car bamat e
(5.53 —Mﬂ%@p If:?e in Reference 13, in ether (75 nL) and
THE (25 m -) ¥asewdoon-/f2ch pazohidayl POy -h dhylk nut es such that the
tenperat yre he i xt tal ned at -40 to -45 C. The mxture
was alliqa mﬁ‘i?%o%%%(e@m@%a thgn recool ed to -35 C. A saturated

sol ution of 2& CTZRDIAL r The s ds added dropw se and the
m xt ure The mxture was allowed to warmto
roomte bl eL EIB m@(ﬁm}’&n&%ﬁour to pr ovide a precipitate. The
preci pi tate wascetyrnizeNAcbehrpofazdltl-y Eeag)-wi t h ether (100 nL). The
filtrate r and vvashed with ice cold IN

hydr ochl ﬁ%@&%&eﬁlﬁ?@sgﬁrat ed sodi um bi carbonate (2 x 50 nm.) and
bri ne1g 50 nl) benel 1B4P-(Shyphorsihenzooazel-yii2-Bydroxgetylcagmmovipy 00/ 55144

PCT/ USO0L( ﬁqb vacuo to provide benzyl
| S-formyF= % sl bg‘gﬁgfﬁgi’{ v (4.01

N-(2-benzooxazol-2- -2-h drox lS— henethylethyl)-3-cyclopentylpropionamide

{Compound 178); 'H NMR (CDCl,): 7.72 (m, 1H), 7.53 (m, 1H), 7.08-7.19 (m, 8H), 5.98 (m,
1H), 5.05 (m, 2H), 4.51 (m, 1H), 2.6-2.8 (m, 4H), 2.17-2.29 (m, 1H), 1.95-2.15 (m, 2H), 1.8-
20 1.95 (m, 1H), 1.68-1.78 (m, 1H), 1.3-1.7 (m, 6H), 1.0-1.12 (m, 1H), 0.85-1.0 (m, 1H);
N-(2-benzooxazol-2-yl-2-hydroxy-
LS-phenyethylethyD)-2-bicyelol[2.2. 1Thept-2-ylacetamide (Compound 179);
-2-naphthalen-1-

(Compound 180);

25 N-(2-benzooxazol-2-yl-2-hydroxy-18-phenethylethyD-3-phenylpropionamide
(Compound 181); 'H NMR (CDCL,): 7.69 (m, 1H), 7.53 (m, 1H), 7.37 (m, 2H), 7.03-7.35 (m,
10H), 5.9 (m, 1H), 4.98 (m, 1H), 4.40-4.55 (m, 1H), 3.0 (m, 1H), 2.80 (t, J=7.7Hz, 2H), 2.55 (m,
2H), 2.38 (t, J=7.5Hz, 2H), '

methyl 2-[25-(3-cyclohexylpropionylamino)-1-hydroxy-4-phenylbutyl]-

30 4.5-dihydrooxazole-4S-carboxylate (Compound 182); MS (ESI) m/z = 431 (M + 1); 'H-NMR
(300 MHz, CDCL,): 5 0.89 (m, 2H), § 1.20 (m, 4H), 5 1.48 (m, 2H), 8 1.65 (m, 6H), & 2.00 (m,
2H), § 2.15 (m, 2H), § 2.73 (t, J = 4 Hz, 2H), § 3.76 (s, 3H), 5 4.30 - 4.65 (m, 5H), 4 6.00 (d,
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13.5 mmol) as a colorless oil. M5 (PCl) mz =298 (M+ 1). A solution of
benzyl 1S-fornyl-3-phenyl propyl carbamate (4.557 g, 15.3 mmol) in anhydrous
nmet hyl ene chloride (50 nL) was stirred while sequentially treating with
2-hydroxy 5 2-methylpropionitrile (4.25 ni, 46.2 mmol) @AnBl $ER ¢giwy! ani ne
(2.28 m, 9.20 mmol ). The m xture was stirred for 4 hours at room

t enper at ur ¥&WEWéncentrated i n vacuo. The residue was TSEGIVAH n et her
(100 nL) and the solution was washed with water (5 x 20 nm.) and brine (20
m.), dried (MJSX) and concentrated to provi de benzyl

2- cyano- 2- hydr oxy- | S- phenet hyl et hyl carbamate (4.957 g, 15.3 nmpl) as a
yellowoil. "HNWR 10 (CDCI3): 3 1.75 - 2.01-(m 2H), S 2.08 - 2.24 (m
1H), S 215%Hz, 13)8071(3m738ld)1,5}5 @, ON;04. 02 (m  1H), 6 5.07, 6 5.33 (m 3H),

6 7.10 - 7.47 . _ i Igrof orm (30 nm.) and anhydrous
et hanol (30 M5 10<Hmod S and then treated with acetyl
chlori deﬁﬁéﬁyﬁutﬂﬂoxam mifmixﬁaaad(dﬁ@bod;ﬂd)]mw se over a period of 30 m nutes.

The m xture wgs, cooled w th sI ut| on _ de gen | 2-cyano 15
e EIRAE 3L i Oneky SRS in chl orof orm (30
m_) 'Ehe(COWpKﬁﬂdl’leti)V\ﬂ-BNMRI(CDed!)f’ﬂ62 27m@unﬂ),at46ﬁ@9aﬂd1mhm5 Had@yes), at room

35 baney b8y R BaR SR hars rgats (- B A S b 9, Fhdat o 2012 g 153

ol ) as2.a4 @i, UHS 1y58}il 78\WmOGH), 1.3451.60°G!, T HIM0243 38 ¢, 1Y) 0t6310.93 (REHERMNSCE 17 20
2S- Am no- 4- ? nyI -1 -(4S-phenyl -4, 5-di hydr ooxazol -2-yl )butan-1-ol A m xture
conpri sel¥'%5 hyI 3S- benzyl oxycar bonyl am no- 2- hydr oxy-

5- phenyl pent andtil d 328(3(Rcldx fprodioBuima Dhydipryoupigtedmad]l-i N Ref er ence 16,

(6. 508 R B ol Qs 8i8 st SRS S SR RO PN &1 "3 hour o
and t hen(3oasiEst CPCEXS .69 (v (2D, 6X1 2084 1), & R4h@i) 2H), gmtsgﬁ, ead),laozqugl,ZS to cool
to room I ur, Xt e, cent e ue was
i sso vttt oIS L el S 0B E {H Bd SREF R h o en
sodi um hydy dRilsle7.3%Gn, 58), (@ MNOLONe (40 nl), dried (MSO4) and then

if | f

concentrated., Pr e by flash
chr omat ogr ap to provi de benzyl

2- hy drso x i5-ghefiethyietigil lnodio (p:bmpgdncbxw VS ZESYInyz £ 83pivemy e HyIMER (390 car barra; e
0. 47 PCl
{ 4455( N )&@%é\ﬁﬁ&% ' 331%%2&1%@”35@ @b@@f 9\%6@?5?%’?2’? By (()106)88t5n ’
8 2.70 (m, 2H), 5 4.51 (m, 1H), 8 5.11 (s, 1H), 3 6.10 (d, ] = 6 Hz, 1H), § 7.00 - 7.35 (m, SH),
87.56 (S, ZH), 87.99 (5, IH), (CnH31F3N203);

2S-acetylamino-N-(2-benzooxazol-2-yl-2-hvdroxy-15S-phenethylethyl)-

20 3-C2-trifluoromethylphenylpropionamide (Compound 187);

methyl 1-(i-benzooxazol-2-vlcarbonyl-3-phenylpropylcarbamovyl)-

2-cyclohexvlethylcarbamate (Compound 188); '"H NMR (CDC1,): 7.89 (d,J=7.4Hz, 1H), 7.62
M, 1HO, 7.54 (m, 1H), 7.46 (m, 1H), 7.13-7.30 (m, 1H), 6.87 (d, 1=7.9Hz, 1H), 5.68 (m, IH),
5.04 (d, J=9.6Hz, 1H), 4.24 (m, 1H), 3.66 (s, 3H), 2.75 (5,]=8.3Hz, 2H), 2.45 (m, 1H), 2.19 (m,
25 1H), 2.00 (M, 1H), 1.52-1.80 (m=5H), 1.44 (m, 1H), 1.12-1.27 (m, 4H), 0.89 (m, 2H); MS:
mfe=492.04;
N-(1-benzooxazol-2-ylearbonyl-3-phenylpropyl)-3-cyciohexyl-
2-methylsulfonylaminopropionamide (Compound 189);, '"H NMR (CDC1,): 7.87 (m, 1H), 7.62
(m, 1H), 7.55 (m, 1H), 7.46 (m, 1H), 7.13-7.28 (m, 5H), 6.79 (d, J=7.9Hz, 1H), 5.71 (m, 1H),
30 4.92 (m, 1H), 4.00 (m, 1H), 2.95 (2, 3H), 2.75 (m, 2H), 2.48 (m, 1H), 2.21 (m, 1H), 1.78 (m,
1H), 1.61 (m, SH), 1.45 (m, 1H), 1.16 (m, 4H), 0.89 (m, 2H);
cyclohexylmethyl i-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamate
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A solution conprised of benzyl :

2- hydr oxy- 2- (4, 5-di hydr o- 4S- phenyl oxazol - 2-yl)- 1S-phenyet hyl et hyl car bamat e
(100 ng, 0.22 mol) in nethanol (10 m_) was pl aced under _a _nitrogen

at nosphere and stiffed while Pearl man's catal yst (20 W@&ASEPSEB d. The

m xture was stirred vigorously under a hydrogen atnosp t he
reacti on W@ ¥t ete and then 5 filtered. The filter mh@;%ﬁ\;\u,aééﬁbdaés

met hanol (2 x 25 nL). The conbined filtrates were concentrated to provi ded

2S- am no- 4- phenyl - |- (4, 5-di hydr o- 4S- phenyl oxazol - 2-yl ) butan-1-ol .= (51 ng,
0.16 mmol ) as a clear oil. M5 (PCl) mz = 311(M1l). (C 9H22N202) REFERENCE
18 2S-Am no- | -ox azol-2-yl-4-pheny lbu tan- | -o | 10 A solution

conpri seCaiponxasoy; & WRRAEDE,1,)37.6@ (mrtb, 762k THEL T-S0GmihD), e (m.r18at ed wi t h

bor ane t cop| gen and the
m xt ure ﬁé@a}%?‘ﬁ%ﬁé %Q&?J %%}PEZ}P hen cg)i@é%ﬂggq%g ltz,&ﬂsol ution
conpr i sedHpfl.58-03 lut 6H), 1124t(h1,6lm 029 @8 2HxIMS:3n@82425%l ) i n cycl ohexane was
added dr opwi sg anq f s. A solution
conprised of mate (0.476 g, 1.81

mmol ) s152 mﬂ:thﬁ@!a%mnmg (Gm@oumideb) ‘&H‘dMRhéDﬁiakthe(dﬂa'éﬂﬂ i)y, é82@nd al | owed

t th

Cool od 1 O TR RRARG® . BRSGRSHET Ao tm HEE S G B s st L OP" 56°

m.), all a¥rd.18¢s, 2HY), m‘)l(m ]:H)bﬂimm 18 PE6 ab.uHe, 2:87dms i)y 2.64(nf, 3H), 285 hours. The
1 Xt . d t ted th

m Xt ur e(?ﬁii%?%’ﬁ%r _ %% 6’5@’(‘ ’ ? &JJ,_S helsl ue was extracted w

et her ned S vvere vvashed with brine, dried
(MgS™4) and cudtR(iSHagoc: 3 3 ponb2
2- hydg pxy-2- - LGahb m%eqcsrﬁpo%gél 0.376 mol )

Xt ure conpr i sed of

tert'b“tyl 2- MMMMB&@%@&J-S-phenet hyl et hyl carbamate (0.125 g,
g‘e? ESI en oSkt Q’D% (%e‘u‘%&qn& 5~V sgﬁ&ﬁt)étﬁvlﬁféb%aﬁﬁ& n) in

room tenperature for 2 hours
and t hen (Conwemt 1981 ed to prow de 28— am no-I -oxazol 2- | -4 hen | butan-1I-ol

trifluoroacet G, agid %gﬂjg}hg% "[’ILJ&ET-%%@%%)? yellow oil. M5 (PCl)

rn/z = 233 ( : SEP J.u J] 06885 REFERENCE 19
- Syamotie yi)ethdlagetidi apbiaimide| (Comrered B44- car boxvl at e

tert-butyl 1R-(1-henzooxazol-2-ylcarbonylcyclobutylcarbamoyl)-
2-(2-difluoromethoxybenzylsulfonylethylcarbamate (Compound 195);

‘tert-butyl 1R-(15-benzooxazol-2-ylcarbonyl-3-phenylpropylearbamoyl}-

DJ

2-(4-triflucromethylpyrid-3-yimethylsulfonylethylcarbamate (Compound 196);

20 N-[1R-(I-benzooxazol-2-ylcarbonyicvclobutylcarbamoyl)-

2-{2-difluoromethoxybenzylisulfonyethyvlmorpholine-4-carboxamide (Compound 197);

N-[1R-(1S-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
2-pyrid-3-ylmethylsulfonylethyllisonicotinamide (Compound 198);
methyl 1R-(15-benzooxazol-2-ylcarbonylbutylcarbamoyl)-
25 2-(2-methoxybenzylsulfonyl)ethylcarbamate (Compound 199);
N-[1R-(18-benzooxazol-2-ylcarbonylpropylcarbamovl)-
2-benzylsulfonylethyllmorpholine-4-carboxamide (Compound 200); NMR 300mHz (DMSO-d,),
8.65 (4, J=7.1H,, 1H), 8.01 (4, J=8.2H,, 1H), 7.91 (d, J=8.8H,, 1H), 7.66 (t, J=8H,, 1H), 7.55 (¢,
J=7.7TH,, 1H), 7.38 (s, SH), 7.05 (d, J=9.4H,, 1H), 5.21 (m, 1H), 4.75 (m, 1H), 4.49 (s, 2H), 3.53
30 (m, 4H), 3.45 (m, 2H), 3.32 (m, 4H), 2.02 (m, 1H), 1.77 (m, 1H), 0.96 (t, J=8H,, 3H);
M=543.24 M*=542.61;
N-(1R-benzooxazol-2-ylearbonylpropy)-2-(3 3-dimethylureido)-
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A sol utiion conprised of nethyl 2-(2S-benzyl oxycarbonyl am no- 1-hydroxy-

4- phenyl butyl) - 4, 5-di hydr ooxazol e- 4-car boxyl ate (0.100 g, 0.235 nmml) in’
met hyl ene chloride 5 (3 nL) was cooled to 0 C and thenjf% «gEre@dfj.t h DBU (39
m., 0.26 mmol) and bronotrichloronmethane (26 m, 0.26 mol). The m xture
was stirred for 6 hours at 0 C, washed wi th amoni um ch] Qr ] ﬁ&&so m.) and
concent r at ¥@ 00/F5d4 r esi due was dried (MgSO4) to provide M"D

2- (2S- benzyl oxycar bonyl am no-| - hydr oxy- 4- phenyl but yl ) oxazol e- 4- car boxyl ate.
MS(PCl) mz 425 (M +1). 10 Deprotecting provided nethyl

2-(2S-am no- 1- hydroxy_- 4 phenyl buttyl ) oxazol e- 4-car boxyl ate. EXAVPLE 19
Benz | 1S- 12 4 5-di h drooxazol-2- | -2-h drox -1S- heneth leth | carbanp 1
- 3- met hgldhuemboaeamtony ipcapimeridel (Chippunii08; NMR 300eHe (MBSO sipd8.¢if et hy|

‘Z" ﬁﬁaf’ﬁﬂ@f l %%iiﬁ{ﬁ’)ﬁ%ﬁ @%ﬁgﬁgﬁgﬁg}‘l@z/%ﬁﬂ@@%l T Ps Gt Gpyl et hyl ani ne

(0.218 =gy, 1B 67. 18R], YHANGS af, R8sl am), 6e96((3 =82 HypLH)06. BB A bl H,, iLH), chl or of or m

(20 mL) was heated (reflux tur t tirred at

r oom t engéf SRR 45 Qdpht- G ’r@tngﬁ/(%ig' gr%]ﬂ%' gﬁ) ?‘HIé?Q%%n? 4?%‘ %\Agz’

conceny r atipd sand ohij)e. or(ﬁﬁugum Vas1H) GOk, \IeSH31 FH)E MBH6S EEseNa680.§50 nl). The
solution was washed (40 nm.) and brine (40 ni),
dried (MySO4) ey LR (150g S-YW& 901 oo i=4 - PCT/ [ 7S00/ 06885

concent r@t(gglethax%@_lfoﬁmaﬂu&hrbme (ﬂmmpimnadoi)rom the residue by flash

chr omat ogr aph I 3: i te/ hexa}ps _provi de benzyl

1S-f 2- (4, 5- di Aydresk simvy -
1S—nhene%w_wmh_m_@hbmwmar bamate (38 ng, 0.079 mml) as a
white solid. ( H3

Exanpll® 19 pr ‘ oL

2=hvdr oxg=(b.5d -8 Bmlﬂcm b 1erﬁmimt(®gmﬂuund2(ll4}:car bamat e ( Conpound

211); 10 EXAMP
S- 12- (4, 5- di hiar5244 52
| et hyl car @@ﬂshlfonylmmnogmpmnamde (Compound 205), ‘HNMR (DMSO) 904 (d J=6.6Hz,

1H), 8.00-7.87 (m, 3H), 7.63 (t, J=8Hz, 1H}, 7.53 (t, J=8Hz, 1H), 5.25 (m, 1H), 4.61-4.36 (m,
15  3H), 3.56-3.31 (m, 2H), 2.91 (s, 3H), 2.36 (s, 3H), 2.17 (s, 3H), 2.02 (m, I1H), 1.74 (m, 1H), 0.96
(t, I=7Hz, 3H); MS: (M*+1) 527;
methyl 1R-(1S-benzooxazol-2-ylcarbonylpropylcarbamoyl)-
2—13,5-dimethylisoxazol—4-y]méthylsulfonyl)ethxlcarbamate (Compound 206); 'H NMR:
(DMSO) 8.78 (d, F=5.8Hz, 1H), 7.99 (d, J=8Hz, 1H), 7.87 (d, }=8Hz, 1H), 7.69 (d, J=8.5Hz,
20 1H), 7.62 (t, J=8Hz, 1H), 7.52 (t, J=8Hz, 1H}, 5.20 (m, 1H), 4.68 (m, 1H), 4.39 (d, J=14Hz, 1H),
4.29 (d, J=14Hz, 1H), 3.52 (s, 3H), 3.60-3.28 (m, 2H), 2.37 (s, 3H), 2.15 (s, 3H), 2.02 (m, 1H),
1.74 (m, 1H), 0.95 (t, JI=7THz, 3H); MS: (M*+1) 507;
N-[1R-(1-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
2-pyrid-2-ylmethylsulfonylethyl liSOnicoti’Iiamide (Compound 207); NMR 1H: 9.15-9.30 (m, 1H),
25  8.4-8.9 (m, 4 H), 7.32-8.05 (m, 9H), 5.28 (m, 1H), 5.10 (m, 1H), 4.75 (m, 2H), 3.75 (m, 1H),
3.62 (m, 1H), 1.95 (m, 1H), 1.75 (m, 1H), 1.05-1.45 (m, 4H), 0.87 (m, 3H); MS: M+1 = 564.0;

and

4-[1R-(1S-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
2-pyrid-2-ylmethylsulfonylethylcarbamoyllpyridine 1-oxide (Compound 203).

30 REFERENCE 13

Benzyl 1S-(N-methoxy-N-methylcarbamoyl)-3-phenylpropylcarbamate
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3- et hyl butyl carbamate (Conpound 212) A sol ution conprised of

2S- am no- 4- phenyl -1 - (4S- phenyl - 4, 5-di hydrooxazol - 2-yl)butan-1-ol (51 ny,

0.165 mml ), provided as in Exanple 18, in DVF (2 nl) JL\@SSFPOZ@Q to 0 C

and a second sol ution. conprised of 2,5-dioxopyrrolidin-1-y

2S- benzyl oxycar bonyl am no- 4- et hyl val erate (0.063 g, 0.174

di i sopr opy W WFEFHfI ne (30 314L, 0.174 nmol) in DWF (3 n{()?w%? %fa%ed The

m xture was stirred for 2 hours, while allowing to warmto room

tenperature, and then concentrated. Product was purified fromthe residue

by col um chromat ography eluting with ethyl 1:1 acetate/hexane to provide .

benzyl | S 12X4,5-di hydro-4S-phenyl oxazol -2-y1)-2-hvdroxy-1

S—plhenet hy: etJnyélwbaﬂawzyxoﬁﬁar&ﬂy&wmmwlwrbamtﬂ)s(gsms Mmoo i061 nmol ) as

a clear oi PCl = 558 17 1, 5 SEP 2UU3 WO

00/ 55144%?@%8%@%%%@8‘8{‘%@ “‘?% Eﬁ%ﬁf*&so ‘fi?‘??(ji 489 the fol I owi ng

conpoundg. 2fmlIF 06 Mtniol) adddaeicbyise b thar bh@OPeqs.az g 162-mmo]) added in one

1- 2- hvdr oxyv- IS—pheneth | et h r bano y bu-tyl carbamat e

( ConpounBereais)th GW@TEB%S“HP%L@ ‘e(‘)réﬂ“?‘h%‘)‘wm% KAVR (300 Mz, ©DC13,): S

0.65 5 OND- ﬁlﬁﬁthylﬁ#ﬁroxyﬁnﬂne%drbdﬂonher—l B g7 2HhmolB wis aHBed-in Elmdifmr[(om T®H), S 1.65

-185(m 13(m1H)5

4.50(m lm)f“fe ga%“e%a Zﬁdsw‘é‘ag“f?ﬁtg%‘lﬁj%%%‘g‘%‘gm“?% "(r%‘g) a%%%dmpf?“s‘/’ 05 - 7.35

(m 10H) stirfed ?or'ﬁhoﬁx@ at rdorr tefapbinireZint) theiSdilued Ivithehethdlere éhlddde (7RM)L). The

031H35 enz 4, 5-di hydr o- 5- phenyl pxazol-2- .. 1y

- 2- hvdrNglg\‘i)‘”? Wbsh‘é??é?dh Féﬁﬁ%‘fl%:"éﬁ Wﬁonc ??“ﬁg{‘ %F‘gﬁf@?ﬁfﬁﬁ’g‘ﬁ‘ﬁ’t e (Conpound

214) 10bﬂaﬂ9¢tna{e (ﬂdeZnI()éﬁbﬂeh@(dth}aﬁéBthmtdmyém&&i.pﬂerp;ddwamolbunﬁed I r})-2-hh,

day- ph |.but vI. bamat 215) ; I

AN g S @%W%appge@ﬂ@Lgargzagmfgw{eggxﬁggt%ggowde5>1 benzy

1- phenet Banze1t1 I8y N aserHd i 63 g igrofyEarhamarn 6.48165) 5.4 MBODESID) nlz =

580(M+%)M Wé’?& ,CDClS) 8 0.65 - 0.95 (m 6H), 8 1.25 (m
R 3 (m 15 1H), S 2.82 (t, J = 4 H,, 2H), S 4.00 -

420(rn IH, 8 4.35 - 455 (m 1H), S 4.90 - 5.09 (m 3H, 8 6.60 (m

1H), S 7.23

bl 8 8.18 1H),
( C35H37N305) ; F]"‘b‘%?%g%?s ‘igﬁf("z“fg(l gg%d%pgmgﬁ_@&;@u (s, 1H)

dv- | S- phanedtnydaciatngylEaplem learbamate; '"H NMR (CDCl,): & 1.35 (s, 9H), 6 1.64 - 1.72
15 {(m, 2H), § 2.40 - 2.54 (m, 1H), 5 2.60 - 2.77 (m, 1H), 3 3.00 (s, 3H) 3.52 (s, 3H), 5 4.23 (m,
1H), 3 7.10 - 7.37 {m, SH).

REFERENCE 14

28-Amino-N-methoxy-N-methyl-4-phenylbutyramide
trifluoroacetic acid salt

20 A solution of fert-butyl 1-(N-methoxy-N-methylcarbamoyl)-3-phenylpropylcarbaimate
(9.32 g, 29 mmol), provided as in Reference 13, in methylene chloride (100 mL}) was cooled to
0° C and then treated with anisole (5 mL., 46.5 mmol) and trifluoroacetic acid (50 mL, 296
mmol). The mixture was stirred for 30 minutes, while allowing it to warm to room temperature,
and then concentrated. The residue was dissolved in toluene (100 mL) and the solution was

25 concentrated. The residue was again dissolved in toluene (100 ml) and concentrated to provide

28-amino-N-methoxy-N-methyl-4-phenylbutyramide trifluoroacetic acid salt (9.74 g 29 mmol) as
a crude product. MS(PCI) m/z = 223 (M +1).
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2- met hyi propyl car bamat e (Conpound 217); benzyl 1

S- (2- benzooxazol - 2-yl - 2- hydroxy- | S-phenethylethy | car bam)yl) 20

3- et hyl but yl car bamat e (Conpound 218); benzyl 1S-f2- (4@ dgg

vdr o- 4, 4- di met hyl oxazol -2- | ~ydroxy_ 1S-phenet hyI eth ér ProﬁH”P 3-neth

| +} but Il carbamate (Conpound 219), MS(PCl) nifz 510 (M+D): 'H NVR .
(CDO 3): SWORYSSIY 99 (d, J = 6 Hz, 6H) , 1.11 - 1.35 (mPCS 00/0g888 4 . 1. 78
(m 3H), 81.82- 2.01 (m 2H), S2.55- 2.72 (m 2H), 5 3.95 (m 1IH)), 5

4.0 - 4.25 (m 3H, S 4.30 25 (s, 1H, 8 5.10 (s, 2H), 5 5.35 (s, 1H, 5
6.58 (m 1H) 7.1 - 7.37 (m 10H); (C29H39N3C5); nethyl

2-f2-(2-benzyl oxycar bonyl am no-4-neth, |vaierylam no)-1-hydrox --

4- phenyl butyl | - 4, 5-di hydrooxazoll&ﬂ’&RﬂHCboxyl ate (Corrpound 220), M5(PCl) mz
= 540 (M +1); X .9 ] 6H) ,1.25 (m
II-_|),8147( i - ? ,lH) 8 2.65
(t, J = 4Hz, 2H),5370(s et.] Ida mb-l),308425-450(m 3H), 8

4.51 - 4.64 (m 2H), 8517(m 2H), 8 5.35 (d, J = 5Hz, 1H) 6.65 (d, J =
6Hz, 1H), S 7.17 - 7.45(m 10H): (C29H37N3O7): -118 1 SEP 1UU3 WD 00/ 55144
PCT/ USOQO' 0688%, semitiby tonsriselt-of 25-dmihbMBinEthdkyNamétbyl- 4|-1:ﬂmﬂyllgtyraﬁndehen | but r 1

?égéol\/%;flm% yncla%Ei%aItzéggg, %undolg g:?vréle éﬁ?%fbi)ilr_("f 2, 18 DQﬁJéS %nm\-;islj_'g | E 2‘ !\/7R7
(t, J = 4obled oG and thdn 9&1&@5%(1%}1 dnéfbpﬁp)ﬁ&h)(la’ﬁhnd ddiied doopvisdl A sbiltion] = 4 Hz,
N
llsl- Iohg PleéI MI ne;eia?iésgmm (ra reay bhd adradeitinal m;zzdzcﬁaﬁdnﬁ??yyéghytlamme (10. 10S mIi 258h i )
A e A R s R IR T R o b A o
| car bawoywhiiapevinglit Eo-\eﬂml@roﬂ}m(lﬁﬁﬂ&ﬂmyé ahceth(mmpd)mmcézaﬁar (3Ct0emt) oot yl 4-11 S-
§Z ety oHCREROgR Bt Gibr AR i it PO Y Ly
4-1 1 S (fRerhiosl I‘aﬁrl(dheﬂ{meplilhclwbsﬂ:pﬂmtﬂ prowde benzvll [1- (N-methoxv-
Eﬁ?if"carz (| - RS _7 | ; gz 24 g, 26.1 mmol).

'H NMR (CDCl,): 8091(d 1= 588Hz 6H) 5 1.45 - 1.55 (m, 1H), 5 1.45 - 1.55 (m, 2H),

15 §1.77-2.00 (m, 1H), 2.11 - 2.22 (m, 1H), 5 2.70 (m, 2H), § 3.20 (s, 3H) 3.60 (s , 3H) 4.25
(m, 1H), 5 5.00 (m, 1H), § 5.15 (s, 2H), § 6.6 (d, J = 8.15 Hz, 1H), 8 7.15 - 7.45 (m, 10H).

REFERENCE 16
Ethyl 3§-benzyloxycarbonylamino-2-hydroxy-3-phenylpentanimidate

A suspension comprised of lithium aluminum hydride (0.885 g, 23.3 mmol) in anhydrous
20 diethyl ether was cooled to ~45° C under nitrogen and then treated with a solution of benzyl
1S-(N-methoxy-N-methylcarbamoyl)-3-phenylpropylcarbamate (5.53 g, 15.53 mmol), provided
as in Reference 13, in ether (75 mL) and THF (25 mL) was added dropwise over a period of
30 minutes such that the temperature of the mixture was maintained at ~40 to -45° C. The
mixture was allowed to warm to 5° C and then recooled to -35° C. A saturated solution of
25 sodium bicarbaonate (7 mL, 0.5 M) was added dropwise and the mixture was allowed to warm
to 0° C. The mixture was allowed to warm to room temperature and stirred for 1 hour to
provide a precipitate. The precipitate was collected by filtration and washed with ether
(100 mL). The filtrate and washings were combined and washed with ice cold 1N hydrochleric
acid (2x 50 mL), saturated sodium bicarbonate (2 x 50 mL) and brine (50 mL), dried (Na,S0O,)
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15 tert-butyl 4-11 S-12-hydroxy-1 S-phenethyl -

2- (S- phenyl benzooxazol - 2-vl ) et hyl car banoy11- 3- net hyl bptyl carbano 1

pi peridi ne-1 carboxylate (Conpound 226); tent-butyl 4 | S 2-benzooxazol -

| -2-h drox -1S- heneth leth Icarbano 1 - 2-meth. 1~ 5 SEP 2003

but yl car banmoyl | Qperi di ne-1-carboxyl ate (Conpound 227); NMS (ESI) mlz = 607
(M+ 20 1WO0HSMVR (300 MHz, CDCI3): 5 0.50 - 0.61 (m E¢HUSOFES5 . 0. 98
(m 6H, 51.22 (m IH), 81.41(3, 9H), 5 1.81 - 1.85 (m 1H) S 1.99 -
2.06 (m 1H), 52.70 (m 2H), 4.24 (d, J =2 Hz 2H), 5 4.50 - 4.70 (m
1H, S4.99 - 5,14 (m 2H), 5 6.96 - 7.81 (m 15H), (C34H46N406);
tert-butyl 3-f 1S-(2-benzooxazol -2 : " '

g') Zhh?’gﬁ@@cdn%ahﬁmi&%gﬂ Iﬁé\hjéltﬁgzrybmwly)-ﬁ-phenylpaopglg%r;)amaée (4.01 g, by | S
met hyl but yl car banoy enz oun ; 25 tert-bu 4 1S
2- benzooxaz Grea a%cozfeﬁsmd*ﬁ &%@mﬁg@ﬁ?ﬁ*g})h | carbanp 1 - 2-c clohex leth

| carbanmo | i euoqhuaﬁoﬂbe@@rmmnﬁﬁm@hé@mwumﬁam5s*ngnzwm;ﬁo1mt hyl -1

S- 12- hydr oxy- S- ahenet hyl rba

et banmCEEHh PO 230 e (AL By RO e sy Py il RSB0 Mz,

CDClI 3)5 2- rQatl?y'ipropl&ltﬂE (e( yJs| mﬁH)S.Z nﬁndl) Peav] metlﬁz]a&ﬁ%e((lr% kP20 511‘12)1)0Q‘h£ iiﬂxture30 2 H) , 5
2.67 (m 2H), S 4.15 H? cgf I—Q 51‘ § 5 5.50
(m 1H) was enr@é fc(ral hogfsatr emﬁ_ﬁlturegn ojegntr tefi zagaceﬁ,] hf Bﬁ_bdue'g s7. 62 (d J =2
Hz, 2H), d(s@&zﬂ%?é\ﬁ%})oo mLp ¥dd the sdhuyibn Basieisied hwith bwalr (52 TopaL)axy brine @ophenet hyl
-119 J- 15 EP. 2%8 0/ 55144 PCT/‘WS%X 06885

2- (5- pherk 8304 An5! EPGSATREE R WY1 car bamat e (Conpound 231); MS
(ESI) m Zz-cyar5>227hyd{dkix-fS—ﬂxﬁenethﬁbtﬁihBrt(aﬁ:@l@ (M7 g, COGhhbI) aBa Rl ofl. BIIGER(M 6H), 8

1.45 - 6 4 5.10 (m
iy, ©56BeEkTb 7 26 800 0P % . 1P 2PeD. By B Sy osms 15 (i
1H)[ 8h8d1615, 8307, d5h3 n538), .55 10A7. 414D, 10C3EH34NAO4) ; and 5 benzyl
1S-[ 2- hydr oxy ene -
2-(5- phny! ox ABTPFE) PhBIATIELPY TLY ARV <m0 Bl BOFADa S anat o
( Compoundo@aPtp 0° Wand h&Skdatetiiwith aceb Ghigride €3210) mL, 450 iivial) (2344 deIEuse &l 3): S
0.75 - 0.95, .. 6 - 1.50 ,6277(m
"3H), S 3_a§§m§[{,ﬁf BQE%quteg 'I}hed@xttl%waiﬁﬁo cﬁ]é’mﬂ s%ﬁon ogcrfgegt(egzyl %lt_:Blan 6 5.60 (m 1H),
8 7.035- 27hy4r2>xﬁ—Ilnphehéld-@lc:thﬁca?baﬁﬁte((ﬂ%'?%l]lj3m@@ﬁf&hﬁﬁﬁ&&ﬂﬁom ™EAMPLE 21
mixture was stirred for 2 hours at 0°C and then 6 hours at room temperature and concentrated
in vacuo to provide ethyl 3S-benzyloxycarbonylamino-2-hydroxy-5-phenylpentanimidate

{6.212 g 15.3 mmol} as a crude yellow oil. MS (PCI) m/z =371 (M + 1}.

REFERENCE 17

20 25-Amino-4-phenyl-1-(4S-phenyl-4,5-dihydrooxazol-2-yl)butan-1-ol

A mixture comprised of ethyl 35-benzyloxycarbonylamino-2-hydroxy-
5-phenylpentanimidate (0.78 g, 1.92 mmol), provided as in Reference 16, diisopropylethylamine
(0.218 pL, 1.26 mmol} and 25-amino-2-phenylethanot (0.260 g, 1.9 mmol) in chloroform (25 mL)
was Heated at reflux for 3 hours and then was stirred for approximately 12 hours, while allowing

25 to cool to room temperature. The mixture was concentrated and the residue was dissolved in
ethyl acetate (50 mi). The solution was washed with 0.5N sodium hydroxide (40 mL) and brine
(40 mL}, dried (MgSO,) and then concentrated. Product was purified from the residue by flash
chromatography eluting with 1:3 hexanes/ethyl acetate to provide benzyl 2-hydroxy-
2-(4,5-dihydro-4S-phenyloxazol-2-yl)-15-phenyethylethylcarbamate (0.475 g, 1.1 mmol) as an
30 oily mixture of diastereomers. MS (PCI) mv/z = 445 (M +1). (C;;H,iN,0,).
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Benzyl 3-met hyl -1 S- (1S-pyri d- 2-yl car bonyl 3- phenyl | pronyl car banoy

but yl car bamat e (Conpound 233) A sol ution conprised of 2-bronopyridine
(0.291 m., 3.06 nmol) in dry THE (2 nL) 15 was cool edﬁlgﬁ @ and then a
solution of n-butyllithium (1.6 nL, 2.72 nol) in pent ; é

dropwi se over 2 mnutes. The m xture was stirred at -78 C | nut es
and then aWeWa¥fon of benzyl 1-] petBbootsisd”

1- ( N- met hoxy- N- net hyl car banoyl ) - 3- phenyl pr opyl car banoyl ] -

3- et hyl butyl carbamate (0.3 g, 0.64 nmol) in THE (2 nm.) was added sl owy.
The m xture was stirred, while allowing to slowy warmto room
tenperature, and then poured into a solution-20 conpri-sing acetic acid
(0.163 nl) i nAdbletidnycometidae of {ebfy] 2rh)droxFHe(dSrdifydioct Sphaybxwab2-wished with

oo oo O I SRR P R e FIOEL, V25 g
wth 1: anbbgnlampﬁeﬁaﬂhmme P@rip:anivcmlaéyst (A Ehgd Was d8d<SEPhd dolixfrg WO 00/ 55144

PCT/ USQ( ¢ 885. ben
T pyr PR Aemagt e R amoptes WAL PR YRePBERAIs2 g, 0. 17
mol ) m@s fiteradi The f@texiwasl waMSd (wESh)athaﬂot(z:n %88.)( Dhetcofnpined fubiRwr€DC13): & 0.8 -
1.05 (d, = 5. 6] . 9 - 2.20
(m 1H). c%ucrirm-éteﬁcﬁprgvl_%ed 2&’ ]‘ l9 1H, 8 5.17
(s, 2H), (8 hg, P36 mol)kkih cled of. MS(PﬂI)Wd—iﬁllelS-lB((Eﬁ&IﬂNZG,)QS (d, J = 10Hz, 1H),
S7.1- 7.4 (m 10H 7.50( t, J 4Hz, 1H), 8 7.85 (t, J 6Hz, 111) 8.01
(d, J =8 hz, 1H, 5 8.69 (m 1H). Anal (C29H33N304) . Proceedi ng as in
Exanpl e 21 provided the foll ow REFERENGHINES of Fornmula 1: benzyl 1-f
1- (pyrid-3-yl carbonyl) henyl prooy| car 11- 3- met hyl but yl car banat e
(Conpound 234), MS(PC )2% gl Re R L8 hf% CDA3): S 0.8 - 1.05 (d, J
4Hz, 6H) 10 ,1.5 (m 1H), 8 1.6 - 1.78 (t, 2H), & 1.80 - 2.01 (m 2H), 8
2 25 8 4.30 (m
1, 249 Rigiohonghe gfoighidthos s mifn e BuBReb eyl ® 4,30

8 Hz barkle tetiahydrdfuran Zondpléx(3.62 @H) 3.62 V&) dndegnitrégeiand ta-fnixtg Bas78 (d, J =

I car bo ny F?éeg %yrﬂlsgr?& quers(J)a E%/ 8%%%%03 IB?:Q%)A Sﬁ'ﬂ‘g? Eut y %lao% Jacfna eﬁ’&ﬁf@q% Z:%npou nd
235) I\/S(nﬂ’@ 62 muned) in cHAhefdv wij added-{irpiivise(a@D@E Bijxturgwas @irred for Bbmingtes. J 4Hz,

(1, 11y A eedghedgiyais éﬁ&‘f%ﬂ% il R0yR 4ef 2811 2 2

.70 (&n iAyE (25 n@.) #8s add@d 88 thednix@re-wpg plirred apd) allowed to warm while the reaction
proceeded to completion. The mixwmre then was cooled to -78°C, quenched by slowly adding

5% acetic acid in ethanol (20 mL), allowed to warm to ambient temperature and stirred for 18

hours. The mixture was concentrated to dryness and the residue was extracted with ether

(2x25 mL). The combined exfracts were washed with brine, dried (MgSQ,} and concentrated
20 to dryness to provide rert-butyl 2-hydroxy-2-oxazol-2-yl-15-phenethylethylcarbamate (0.125 g,

0.376 mmol) as a yellow oil.

MS (PCTy m/z =333 (M + 1).

A mixture comprised of tert-butyl 2-hydroxy-2-oxazol-2-yl-15-phenethylethylcarbamate

(0.125 g, 0.376 mmol), anisole (0.2 mL} and irifluoroacetic acid (0.6 mL) in methylene chloride

25 (20 mL) was stirred at room temperature for 2 hours and then concentrated to provide

2S-amino-1-oxazol-2-yl-4-phenylbutan-1-ol trifluoroacetic_acid salt { 0.08 g, 0.229 mmol) as a
yellow oil. MS(PCDm/z=233 M + 1.
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8 7.20 - 7.45 (m 10H), & 7.65 (t, | = 6Hz, 1H), & 7.77 - 7.90 (m 2H), &
8.22 (d, J =7, 1H, 8 8.46 (s, 1H), 8 9.4 (s, 1H); (C33H35N304). A 5 SEP
2003 WO 00/ 55144 PCT/ USOO 06885 EXAMPLE 22 Benzyl 1-f

| - (1H-i ndol - 5-yl carbonyl -3-phenyl propyl carbanoyl I - 3- it hyppitzyicar banat e

( Conpound 236 5 A mxture conprised of potassium hydri dg {@3“? 2.56
mol , 67% P {5t al oil) in anhydrous ether (5 nL) was ? o 0 C and
then a sol ution conprised of 5-bromp-1Hindole (0.5 g, 2.56 mml) in
anhydrous ether (5 nL) was added. The m xture was stirred for 15 m nutes
and then cooled to -78 C under nitrogen. A solution conprised of ,
tert-butyllithium (3 nL in pentane, 5.08 mml) in anhydrous ether (5 nlL)
was cooled to -78 C and added tREFHRENCH)9 ndol e mi xture over 2 minutes. The
m xture was stirred ]gorrprl sed of benzyl
1-[ 1- (N- met hoxy
3-net hyl butyl carbamate (0.3 g, O. 64 in ether (10 nl) vvas added. The

m xture was | 1.oned ture and.then poured into a
col d sol uti on’?‘1 ?l"tﬁméo%?ns\é\% 13?5?3 ggnz EEP {95h lamlpo'?ﬂhy(ﬂo%t er). The aqueous
| ayer wasg-pbeybhngl)ad- @hydroemola@toaﬂ)owlattﬂoeiﬂwly,lo 236 etral)an hethyi@f chiolide The

or gani rs wer.e .C S SOdI um bi car bonat e

(25 nt % Cﬂfé"é}c‘)ﬁ? conc‘a’eahe WHF%%“W?%%'L&)%&JUC%SQ was purified fromthe

resi due brpn:bmslbrommar@mmgﬁa@hmobnTmmlxmm\gaslstxmdtfbn&igmwawfCL 2 et hyl

acet at e/ he ane provi . .

T (SRR A B G TN and ponconiupd. T sesidup yas e SS9 P11 caar b

e (112 rrggowdé)mathylmo(m beragoxycabertybmyot -l drokfs4 RS puyaxazolo264bxHat) ; ' H NVR

(CDClB) 6&{ 20 J = 4Hz, 6H) , 1.5 (s, IH, 3 1.5- 1.78 (m
M Iﬁ]m’z 4%5(%4%)4(m 1H), 8 2.65 (m 2H. 3 4.35 (m 1H), 6 5.17

(s 2‘r¢) 3 E@rf(tctnﬁgFOﬁdddzndﬂiaﬂMmew—b 6 6.55 (s, 1H 7.05 (d, J

= 4Hz, 1f), 6.7 1 - 745 (m JOH 7.7( d, J = 4Hz, 1H), 6 8.15 (d, J = 4Hz,
1H) 8. 78%&5%%% . -122 WD 00/55144 |5 SEP iuui PCT/US00/ 06885

EXAMPLE 23
EXAMPLE 19
Benzyl 15-[2-(4,5-dihvdrooxazol-2-yl)-2-hvdroxy-1S-phenethylethylcarbamoyii-
3-methyibutylcarbamate (Compound 210)
15

(7 ¢J\Q

A mixture comprised of ethyl 3-(2-benzyloxycarbonylamino-4-methylvalerylamino)-
2-hydroxy-5-phenylpentanimidate (0.327 g, 0.63 mmol), diisopropylethylamine (0.218 mL,
1.26 mmol) and ethanolamine (38.4 mg, 0.63 mmol) in chloroform (20 mL) was heated (reflux
temperature} for 3 hours and then stirred at room temperature for approximately 12 hours. The
20 mixture was concentrated and the residue was dissolved in ethyl acetate (50 mL). The solution

was washed with 0.5 M sodium hydroxide (40 mL) and brine (40 mL), dried (MgSO,) and
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benzyl 141 .

- (benzof ur - 2-yl carbonyl ) - 3- phenyl propylcarbanmoyl | - 3-meth_y_I but yl car bamat e
(Conpound 237) 5 A solution conprised of benzofuran (0.302 g, 2.56 nmmol) in
anhydrous ether (5 nmL) was cooled to -15 C under a nit gofeSERt#$phere and
then a solutlon of n-butyllithium (1.6 nL in hexanes) ropw se
over 2 mi nMO¥35Hhe i xture was stirred for 1 hour and rﬁgﬁagaagg?u[Lpn
conprised of benzyl 1-[1-(N- nethoxy
N- net hyl car banoyl ) - 3- phenyl pr opyl car banmoyl ] - 3-net hyl but yl carbamate (0.3 g,
0.64 mmol ) in diethyl ether was added. The m xture was stirred 10 at -15 C
until the reaction was conplete. The m xture -was quenched with a sol ution
of aceti eoncambtdd (nG)aazBBPmH)ctiwlas piirﬁbdlgtd:m éie hasidug Bflach $hronfhegraphgelming phase was
washed mn rin ) oncent.r at i Q. vacuo. The
pr oduct gﬁ?‘ﬂrﬁ%‘ﬁ‘ 4‘?‘8&%5 t‘?\%m gedbe s 3y OB B £ eluting with
2: 3 et hyhs- -B-@ephyIbwvi tdabhm(yis mE ;- LA (pivanizas b ovhit@solid.

| carb | - 3-met hyl but yl car bamate (70 my, 15
0.13 mims)%éﬂabﬁﬁx 235@9?5 ERRR (o) 208 0rge (a0 T ke
gHZlEL (1.5(Lnb 1H), 516-7172(m 2H) | 81.99-15418(m 1H),(6ii_|)22-6
- . 4). . m )
5.17 (gsn 2H) . P’%"%d‘%ﬁfs(“h?“f@e%é’ @l%ﬁm 1 701 . 8 7.10 -

7.37 (m 2 mxﬂl_s@henyzm@%ymrbmnogﬂmmﬂw’ibu&4:_(Qmmd (Compothid, 211)H) ( C32H34N2(®)

Proceeding as in Exanple 23 provided the follow ng conpounds of Fornula I:

20 benzyl 1-11-(benzothi azol -2-yl carbonvl) - 3-phenyl propyl car banoyl | -

3- et hyl butyI car bamate (Conpoun@ﬁ%l.u-l NVR (CDCI 3): 6 0.91 (d, J = 5.88
72

6 ) i Deny1 225(m
2.40 ing) O 007 4

PCTI USOCQO' 06885 ( ZFD 8 4. 21&@@mmmﬁ&LJﬁL& 10 (s, 3H), S 5-84 (m 1H), 6
6. 87 , J =8.15 Ft, 10H), 57.54 (dt, J = 1.62, 8.10
Hz, 1&#, S 7.58 (dt J = 1 46 %ﬂﬂélﬁggﬁ? 6 7.97-(dd, J = 1.80, 8.15
Hz, IH), 8 8. 17 (dd J =1.66, 7.6/ Hz, lkb benzyl
3-net hyl -1 S (3-phenyl -1 S-thiazol -2 ylcarbonvlpropylcarbannylIbutvlcarbanate
5 (Co npound 239); N-13-nethyl -
S

- phe
t hi azol - 2-yl car bonyl pr op¥l car anDy

but
4- et hyl pi per azi ar bo anld oun 240)q tery 4-f
3-nethyl -1 S (. - O
1S-t hi azol - -onylpropyl}tarbO yl)butyl arbanoyl p?per azi ne- | - car box,
1~ ate

A solution comprised of 25-amino-4-phenyl-1-(45-phenyl-
4,5-dihydrooxazol-2-yl)butan-1-ol (51 mg, 0.165 mmol), provided as in Example 18, in DMF (2
mlL) was cooled to 0° C and a second solution comprised of 2,5-dioxopyrrolidin-1-yl
15  2S-benzyloxycarbonylamino-4-methylvalerate (0.063 g, 0.174 mmol) and diisopropylethylamine
(30.3 uL, 0.174 mmol) in DMF (3 mL) was added. The mixture was stirred for 2 hours, while
allowing to warm to room temperature, and then concentrated. Product was purified from the

residue by column chromatography eluting with ethyl 1:1 acetate/hexane to provide benzyl

henyloxazol-2-y1)-2-hydroxy-1S-phenethylethylcarbamoyl]-

20 3-methylbutylcarbamate (34 mg, 0.061 mmol) as a clear oil. MS (PCI) m/z = 558(M +1).
(Cs3H;oN;05).
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10 (Conpound 241); benzyl 3-nethyl-1 S-(3-phenyl- |

S-thi en- 2-yl carbonyl propyl car banoyl ) but yl car banate ( Conpound 242); benzyl
1S-1 IS—(l-nethyI-IH—inidazol-2-y|carbony|-3-pheny|propﬁlﬁigggqmﬁﬁl-

3- et hyl but yl car bamat e (Conpound 243); 15 benzyl 2

1S-(1S-thi azol - 2-yl car bonyl - 3- phenyl pr opyl car banoyl ) - 2- net hyl pr ouyl car bamat
e (Conmpoun¥O8%j44 N-f 3-nethyl -1 S-(3-phenyl-1 FCTisbo0oss _
S-t hi azol - 2-yl carbonyl | nropyl car banoyl ) butyl | pi i perazi ne- |-carboxam de
(Conpound 245); benzyl 1 S-1 1

S- (4- et hyl t hi azol - 2-yl carbonyl ) - 3- phenyl propyi car bamayl _L- 20

3-net hyl but yl car bamat e ( Conpound 246); benzyl 1S-(1S-fur

| - 2- yl car bony Ipra3edatng Byin Pxaoylé c@prbdaie)folBrwimt dpbhintydf Eammemt e ( Conpound
247), "H NWVR (CDC1 3): 8 0.91 (d, J =6.18 Hz, 6H), 3 1.42 - 1.70 (m 3H), 8
1.98 .- 2.13 (m IH, S$2.19 - 2.37 (m 1H, 6 2.69 (t, j = 7.60 Hz, 2H), 3
4.22 (m 1H), b&zB. 1392 bédooxdzok2-§1-Z-8ydrixy- 1SiHheneBylbthHiZarbanoy@H) , S 5.54 (m 1H),

R e Lt

87. 80 (d,cpc,, )3 085 HLy (ddBEST 0.88(ddl J Fe3A8hi5 1. 10H) 155N 3H), S 165t 1.85 (m,

3ot 1) oy 7S DB AU by Pl h1- G, b SO0 2V . 31,

| - (4, 5- digeyir-&-#%dd) ey § 1708 az.05 a2 -19HY; arko gy I ) prp3m) &2as b@nkt 2Hz,300),( Conpound

249); benzy - phenyl - | .
-(4,5-diH@ﬁhﬁgégbhenyloxazol-2-y|carbony|propyllcarbanate (Compound 250);
-124 WO 00/ 55 byl b-dfhydro-5-phenyloxazol-2-y1)-2-hydroxy-1-phenethylethylcarbamoyl]-

Lt O D el oS RRen) o<azol -2yl car bony1)-
2- [ 2- (18- benzy bengyidar e dihadrA0-mbihiybi Syphemddxarol-R aivi2Agroxt- phen, | +~
butyryl 1t azol S an sl YU ANS ARG GR G 215, 4- © SEP auj PCT/ US00/ 06885
benzyl 3-methyl-1-(2-hydroxy-2-naphtho(2.3-dloxazol-2-yl-
1-phenethylethylcarbamoyl }butylcarbamate (Compounnd 216); MS (EST) m/z = 580 (M + 1);
TH-NMR (300 MHz, CDCl,): 8 0.65 - 0.95 (m, 6H), & 1.25 (m, 3H), 8 1.54 (m, 3H), 8 2.20 (m,
15 1H)}, 5 2.82 (t, I =4 Hz, 2H), § 4.00 - 4.20 (m, 1H), & 4.35 - 4.55 (m, 1H), 6 4.90 - 5.09 (m, 3H),
$ 6.60 (m, 1H), § 7.23 (m, 10H), § 7.56 (m, 2H), § 7.96 (m, 3H), 3 8.18 (s, 1H), (C3;H,;;N;04);
benzyl 15-(2-benzooxazol-2-yl-2-hydroxy-1S-phenethylethylcarbamoyi)-
2-methylpropylcarbamate (Compound 217);
benzyl 15-(2-benzooxazol-2-yl-2-hydroxy-15-phenethylethylcarbamoyl)-
20 3-methylbutylcarbamate (Compound 218);
benzyl 15-{2-(4.5-dihydro-4.4-dimethyloxazol-2-y1)-2-hydroxy-
15-phenethylethylcarbamoyl]-3-methylbutylearbamate (Compound 219), MS(PCI) m/z = 510
(M +1); 'HNMR (CDCl,): 8 0.8 - 0.99 (d, J = 6 Hz, 6H), 1.11 - 1.35 (m, 6H), § 1.4 - 1.78 (m,
3H), 5 1.82-2.01 (m, 2H), 5 2.55 - 2.72 {m, 2H), § 3.95 (m, 1H), 4.0 - 4.25 (m, 3H), 6 4.30
25 (s, 1H), § 5.10 (s, 2H), 8 5.35 (s, 1H), & 6.58 (m, 1H) 7.1 - 7.37 (m, 10H); (Cy,sH;,N;05);
methyl 2-[2-(2-benzyloxycarbonylamino-4-methylvalerylamino)-1-hydroxy-
4-phenyltbutyi]-4.5-dihydrooxazole-4-carboxylate (Compound 220), MS(PCI) m/z = 540 (M +1);
'HNMR (CDCl,): 5 0.8 - 0.99 (4, ¥ =6 Hz, 6H) ,1.25 (m, 1H), § 1.47 (m, 1H) 1.65 (m, 2H),
& 1.99 (m, 2H), § 2.15 (s, 1H), 8 2.65 (t, ] =4Hz, 2H), & 3.70 (s, 3H) 4.18 (m, 1H),
30 84.25-4.50 (m, 3H), 5 4.51 - 4.64 (m, 2H), & 5.17 (m, 2H), & 5.35 (d, J = 5Hz, 1H) 6.65 (d,
J=6Hz, 1H}, 8 7.17 - 7.45( m, 10H); (C,yH;;N,0,);
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EXAMPLE 24 Methyl 2- 2- 2-benz | ox carbon |am no-4-neth Ivale lamno -1 -h
drox - 4-phenyi butyl | oxazol e-4-carboxylate (Conpound 253) 10 A solution
conprised of methyl 2-[2-(2-benzyl oxycarbonyl am no-4- By§gpb§@3Ianino)-
1- hydr oxy- 4- phenyl but yl) - 4, 5- di hydr ooxazol e- 4- car boxyl ate g, 0.067
mol ) in nethyl ene chlorlde (3 nL) was cooled to O C and_t hen DBU (11.

ng, 72.7 n¥IO00ESA4 br onot ri chl or onet hane (14.6 ng, 73.7 |IKGHEYP00689% added
The mixture was stirred for 6 hours at roomtenperature and concentTat ed.
The residue was dissolved in ethyl acetate (20 nL) and 15 the solution was
dried (MgS™) and concentrated. The product was purified fromthe residue.
by flash chromat ography eluting with 1:3 hexanes/ethyl acetate to provide
met hyl 2-f methyl 2-12-(2.2-dimethylpropion laminc)-4-phenylbutyrylloxazole-4-carboxylate

azol o ACRRORA USRS iy - D308 Wb Wi FT by iy =

538 (M +a)z 2b+(ﬂ1\Jl\1’B), S(ZQE@JnS)H) 82.07 8, )= AH501,3,3.99 (5 38), 65,55 &) 1H). S 64155 - 1. 70

R e T O UL

7.14 -5 7.47 (t@%t—bﬂi@l'ﬂ-{ll' [Z-2%- teﬁhbuti/lbenz@b%zol]lkﬂ}-}w (s, 1H). (C29H35N307).

-125 61 _ 03 AI\/PLE 25 2- 2 2-Benz | ox
carbon | &8RS HF 24 A RERPFBEE 1 oxazol e-

4- carboxykm@oﬁﬁmdm(COHpound 254) 5 A nlxture conprlsed of net hyl

2-[2-(2- benzylox C am no-4- met hyl val eryl am no) -

1- hydr oxy- 4- . =S oxylate (2. 16 g, 4.02 mmol ), provided
as i n ExaaphuefahSylbentidsaz8 DH Wy d a0 1Bik{Hc lng- water) in

met hanol (10 nj S st d for apprOX|nater 12 hours at room

tenpe até&%gigﬁid&a éé#ﬁ M hydrochl oric acid and 10 concentrated. The
resi due was dleﬁ&(mwred&mhﬁtr&wum tehicit, 2-d{osfond-yl- etk learbinmiyl)dr i ed

(VoS g>eQ%-memﬁmBkmeyn%vu%%gmﬁn%ﬁr%&to,?élate o%paan%%xset ranol and sther o

2-[ 2- ( 2- benzykobus
| ] oxazog

- phenyl buty

-methylbutylcarbamoylipiperdine-1-carboxylate (Compound 225);

15 tert-butyl 4-{ 15-[2-hydroxy-1S-phenethyl-

2-(5-phenylbenzooxazol-2-ylethylcarbamoyl 1-3-methylbutylcarbamoyl }piperidine-1-carboxylate

(Compound 226};

tert-butyl 4-[15-(2-benzooxazol-2-y1)-2-hydroxy-1S-phenethylethylcarbamoyl}-
Z2-methyibutylcarbamoyl]piperidine-1-carboxylate (Compound 227); MS (ESI) m/z = 607 (M +
20 1); 'H-NMR (300 MHz, CDCl,): 8 0.50 - 0.61 (m, 1H), 6 0.75 - 0.98 (m, 6H), § 1.22 (m, 1H),
6 1.41 (s, 9H), § 1.81 - 1.85 (m, 1H), 3 1.99 - 2.06 (m, 1H), § 2.70 (m, 2H), 4.24 (d, I=2Hz
2H), 8 4.50 - 4.70 (m, 1H)}, 8 4.99 - 5.14 (m, 2H), 8 6.96 - 7.81 (m, 15H), (C;,H,N,O,);
tert-butyl 3-[15-{2-henzooxazol-2-yl}-2-hydroxy-1S-phenethylethylcarbamoyl)-
2-methylbutylcarbamoyl Jbenzylcarbamate (Compound 228}, '
25 ters-butyl 4-[1S-(2-benzooxazol-2-yl [-2—h3{dr0xx—1S—phenéthylethylcarbamoyl )-
2-cyclohexylethylcarbamoyllpiperidine-1-carboxylate (Compound 229);
benzyl 3-methyl-15-[2-hydroxy-1S-phenethyl-
2-(5-phenyloxazol-2-yhethylearbamoylbutylcarbamate (Compound 230); MS (ESI) n/z = 556
(M + 1); 'H-NMR (300 MHz, CDCL,): 8 0.75 - 0.95 (m, 6H), & 1.25 - 1.80 (m, 5H}, 4 2.00 (m,
30 2H), § 2.67 (m, 2H), 8 4.15 (m, 1H), 3 4.55(m, 1H), & 4.85 - 5.20 (m, 2H), § 5.50 (m, 1H),
§6.80 (d, ] = 6Hz, 1H), § 7.12 - 7.48 (m, 14H), § 7. 62 (d, J = 2 Hz, 2H), (C,;H,;N,05);
pyrid-3-yl 3-methyl-18-[2-hydroxy-1S-phenethy!-
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4-carboxylic acid (1.77 g, 3.38 nmol) as an off white solid. k.5 SEP 2003
WO 00/ 55144 EXAMPLE 26 Benzyl 3-nethyl -1-12-hydroxy- 1- phenet hyl

2- (4- phenyl car bano, | oxy azol-2-yl ethyl carbanoyl | butyl gasbggﬁltﬁﬂ ( Conpound
255) 5 PCT/ US00/ 06885 A solution conprised of - 3

2-[ 2-(2-benzyl oxycar bonyl am no- 4- et hyl val er yl am no) -

1- hydr oxy- XQHEAM but yI | oxazol e- 4-carboxylic acid (0.05 B?T’BS%@%SS%TDD ,
provided as in Exanple 7, in DMF (5 nmL) was .stirred while PyBOP(r) (0.05
g, 0.096 mmol) and aniline (9 ng, 0.096 mml) were added. The m xture was
stirred for an additional 2 mnutes and 10 diisopropyl ethylamne (12.4 ny,.
0.096 mmol ) was added. The m xture was stirred for 2 hours at: room

t enper at pH(Bpheprlonaesl-2iyiethyicabanopibheylcatbaGar i Canyebuskadi p MBES)int/4h= 827yl acet at e

concent 1 B AR KRS (EERRBTS B85 up B 30 J0lh, BB 2 0y,

chr onmat ogap Y7 eh, 2H), .40 501 0Xm23HjeX A6kKs /1HD, [3yLl00a G4 ah.cl0Hp §Fr@\inde  benzyl

g ?‘Zt BKL%’S}*@Q&%%% o(:miﬁg;%)rbg‘tts%‘: lc@?%: ‘Mﬁ?‘fiﬁ?@/l carbamate (30 ng, 0.05

mol ) s5as a whseh®l 1$ P -hydrox MBS-pliebéthyl) mz = 599 (M + 1); 1H NWMR (CDCl3): 6

0.6 5 305 b e Bt By B 0 235

4.30 (m (ESB)nvz8 686 0B (1 HNNR (B0 MIBSCDEY,): 3 B)75 50.97 (of, SH), 3H)30 - $.58 (8, (d, J

1% o Shsreleligh e g Ea i R Bl g o2 T

Exanpl e 26.60(mViRléd. @2hea 47dhn| B .Y @dmp2iln (5. HBiN.G8).nul a | -127 A-5 SEP aw
WO 00/ 55144 PCTI USOQ 06885 benzyl 1-f :
2- (4- benzyl car banoyl oxazol - 2-yl ) - 2- hydroxy- | -phenethyl et hyl carbanmoy, |i-

3-nettyl butyl carbamate (ConpounEX28EBLENS (ESI) ) mz = 613 (M+ 1); 'H NWR
(CDC13) . é%er?z‘yg}%_ eéé' !-El_??ﬁEI-E)fgi']])d-fvléa'fgohvl%Henﬁvr%&%rb&m&l%%tvﬂ:%aé@ , 6.2.00 -

{Compound 233)

2.20 (m

A solution comprised of 2-bromopyridine {0.291 mL, 3.06 mmol) in dry THF (2 mL)

15 was cooled to -78° C and then a solution of r-butyllithium (1.6 mL, 2.72 mmol) in pentane was
added dropwise over 2 minutes. The mixture was stirred at -78° C for 10 minutes and then a
solution of benzyl 1-[1-(N-methoxy-N-methylcarbamoyl)-3-phenylpropylcarbamoyl]-
3-methylbutylcarbamate (0.3 g, 0.64 mmol) in THF (2 mL) was added slowly. The mixture was
stirred, while allowing to slowly warm to room temperature, and then poured into a solution

20 comprising acetic acid (0.163 mL) in diethyl ether (50 mL). The organic phase was washed
with brine (40 mL), dried (MgS0,) and concentrated in vacuo. Product was purified from the

residue by flash chromatography on silica gel eluting with 1:2 ethyl acetate/hexanes to provide
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8 3.85 (m 1H), 8 3.95 (m IH), 6 4.25 (m IH, 6 4.60 (m 2H), 8 4.80 (s,
1H), 6 5.17 (s, 2H, 6 5559 (m 1H, 5 6.59 (d, J = 4Hz 1H), S705-
7.47 (m 15H), 6 8.20 (s, 1H); (C35HON4®G); and benzyl i'smék

2- hydr oxy- 1- phenet hyl 2- (4-phenyet h~l car banoy!| oxazol y)ﬁ Id-&ﬁbarm | +~
lbu_tyl carbamate (Conpound 257), M5 (ESI) ) mz 627 (M + NVR
(CDC13): SWO®/As148 05 (d, J = 4Hz, 6H), 8 1.25 - 1.75 (m"CT’H l’{"6’@52.00 (m
2H), 8 2.59 (m 2H) 2.88 (m 2H), 6 3.65 (m 2H), 8 4.02 (m 1H), 6 4.25 10
(m1lH, 8 4.80 (s, 1H, 8 5.17 (s, 2H, S 6.59 (d, J = 4Hz, 1H), 8 7.00 -
7.42 (m 15H), S 8.20 (s, 1H); (C36H42N406) 15. EXAMPLE 27 benzyl 1-F1

( , 5-di hydr o- 4S- phenyl oxazol - 2-yl car bonyl ) - 3-phenyl propyl car banoyl

- et hy | |3Cxﬁétkwm1§ym{-;9mm¢hpd3 B8 ippaattinbmbugRapihaed2 afy, benzyl
I S-[2-(4, dro-4S- phen I oxazol -

1S- phenepﬂglF’é‘toﬁfFéé’P’b%ﬁﬁ’B?l SEEHHIHA %gl(%ﬂ*c]ﬁ’r \ém}ﬁc?%@o%(ég 103€p78 ol ),
provi dedjas HAHEX SR, SH)L 8 1. ﬁandsm&/maxmﬁm 186 nane.o(®, 081 g, 0.072

0. 001 1 ABuyPERE AP +bmualer 317 el R EbEn e i xure was

stirred geissl cbhe, ¥ eacti, o), a3 -G, €3EH 7300k, § ez, AHNGaESKeS 26Hz, The resi due
was dissol ved i

n acetate (5 n he sol uti on was washed with
sat ur at edHsB8 @Gnd = ?tb%@ﬁ@ﬁ@o’d&- g@%i@éﬁﬁé PCTI EJ500106885 bi car bonat e
(40 m), SOdI umthiosulfate (40 nL, 10%w/w), water (40 nmL) and brine (40
m.), dried (MgJSO4) and_t hen conce trat Pr oduct i.fied fromthe
resi due by fI%@FFedlB%‘i‘sdPrﬁl‘a&@‘ea?p‘H?m’ eﬂﬂ%‘g%%@@%“‘&ﬁ%@%& at e/ hexanes to
provi de benzyl 1-[1-(4,5- dlhydro-
4S- phenyl oxazol - , butyI car bama

bogil 5 Y (ERAIOY o S8 ‘%@lﬁf’% "H NVR

(CDCI 3): (ﬁmﬂuoﬁnd-%l), Qﬁi(lf@i)m&—-—%@ (MHZl) ‘HH)VIR SJ]J]CI{-} 50.41- 17® (ﬁm BHY, 6Hb) 1.87 -

te (0.014g, 5
202 0, Wl 3 L2, f@«%@f@%g?oigm@aﬁ%@m&% Iy, S
5 50 (t, 1H;1 52.54 - BIR5 (s ), 384.60 &, 160,65 51175,3H2,,5 3.59) (4.7, 2 6Hz, 1A 5.85 (ndl 5H) .
g?ﬁg‘f’mﬁg% 7%%8536%91}33511 D_Bxammlogy 8650 PYd B89, 3% A QL F QM9 5 0mPounds
1S- (1 S- b@nzogy AR kE,H N,0a1 dny| - 3- nhenyl pronyl car banoyl ) -
benzyl 1-[1-(quinol-3-ylcarbonyl)-3-phenylpropylcarbamoyll-3-methylbutylcarbamate
15 (Compound 235), MS(PCI) m/z = 538 (M +1); 'H NMR (CDCl,): $ 0.8 - 1.05 (d, ] =4 Hz, 6H)

, 1.5 (m, 1H), 5 1.6 - 1.78 (m, 2H), 5 1.99 - 2.20 (m, 1H), 5 2.6 - 2.9 (m, 1H), & 2.55 - 2.85 (m,

2H), § 4.35 (m, 1H), 8 5.17 - 5.25 (m, 3H), & 5.70 (m, 1H), 8 6.75 - 6.85 (d, J = 10Hz, 1H),

$7.20 - 7.45 (m, 10H), 8 7.65 (1, J = 6}z, 1H), § 7.77 - 7.90 (m, 2H), 8 8.22 (d, I = 7, 1H),

$8.46 (s, 1H), § 9.4 (s, 1H); (CyyHzsN;0,).
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3-nmeth I bu | carbamate (Conpound 259); benzyl 1S- 1S- 4 5-dih
dr ooxazol - 2-1 carbon 1 -3-hen 1 ro | carbano | - 3-nethyl butyl carbamat e
(Conpound 260), Ms (PCl) mlz = 480 (M +1)'H NVR (CDC13): 508105(d J =
6 Hz, 6H), 8 1.4 - 1.78 (m 3H), 8 1.82- 2.01 (m 2H), d&w’(ﬂ}ﬂh 5 Hz
15 2H), 8 2.99 (t, J = 4Hz, 1H), 8 3.75 (d, J 3Hz, 1H), 0 - 4.35 (m
3H), 8 4.5WQUWsSI#$y) 5 5 17 (s, 3H), 8 6.85 (s, 1H). 8‘7CTi”S"°’963§99(m | OH) ,
(C, 7H33N3®B); N-13-nethyl- 1 S-(3-phenyl 1S-benzooxazol-2-1carbon I ro
| carbamp ! bu 1 i eridine-4-carboxam de (Conpound 261), 'H NWVR (DWVSO d6):
$0.83 (d, J =6.91 H, 6H), 8 1.34 - 1.87 (m.-7H), 8 1.92 - 2.07 (m 1H),
20 5 2.20 - 2.33 (m 1H, 8 2.41 - 2.54 (m IH, 8 2:.62 - 2.92 (m 4H), 8
3.26 (bd, J:12.122H) 8439gx_m_8518(m 1H, 57.16 - 7.33 (m
5H), S754(t S787(d J =
8 40 HZ Banzyl «' . i £ ] G , m l = 1 Pt i £ HZ, IM 5
8.29 (bs, 1H), 8 8. 60 (bs 1H) (Cﬁm§mﬂlﬁzm J = 6. 45 Hz, 1H): benzyl 1-1
1- (4, 5-dihydro-5-phenyl oxazol - 2-yl carbonyl) 25
3- phenyl proyyl car banoyl | 3- et hyl but yl car bamat e ( Conpound 262); benz | 1 I-
5-dih dro-SS- hen | -4S-neth | oxaz -lcarbon 1 - 3-heni ro Icarbarm 1
-3-nmeth | bu | carbamate (Conpawnnd beoryl 1 S (I
S- phenet hyl - 2- benzi m dazol - _carbanoygf) 3-neth | bu

| car banmat e ( Conpo ° . S . 96 (m 6H), 30 8 1.44
- 1.75 (m 3H), 8 : £2.43 £gm |IH, S2.61 - 2.80
(m 2H), 8 4.55 -172 00 06885 (m IH), 8

5.13 (m 2H),8535(d J 867Hz 8570-588(m 1H), 8 7.00 -

7.42 (m 14H), 8 7.50 - 7. 83 (m 2H)

| - (napht hof 2, 3-d] oxazol - 2-yl car bonyl ) 3-p
3-net hyl but yl car bamat e ( Conpound 265); 5
met hyl 2-f 2- (2- benzl oxycar bonyl am no- 4- net hyl val eryl am no) - 4- phenyl but yrryl |

11); T R GER st T RTGR ) e R 01
(m 1H) in}ﬁﬁro(lmtheﬁl—ﬂ)ml.)&at c8fed(torP° C dnd)then$ s@lu@E compristipf 5-18‘0120-65—11@1@16 2H), S
3.70 (m (0’%_2, 2.A56 %ﬁmﬁﬂ}) m%h'?)ifousseth%r éﬁnl(,)r@as ;c\_cped 'ﬁe?ni;[Zre Qv%s stirred for

15 minutes and then cooled to -78° C under nitrogen. A solution comprised of tert-butyllithium

(3 mL in pentane, 5.08 mmol) in anhydrous ether (5 mL) was cooled to -78° C and added to the

1-f .
propyi car banoyl | -

10 indole mixture over 2 minutes, The mixture was stirred for 10 minutes and then a solution
comprised of benzyl 1-]1-(N-methoxy-N-methylcarbamoyl)-3-phenylpropylcarbamoyl]-
3-methylbutylcarbamate (0.3 g, 0.64 mM) in ether (10 mL) was added. The mixture was
allowed to warm to room temperature and then poured into a cold solution at 0° C of phosphoric
acid (25 mL, I M in water). The aqueous layer was separated and extracted with ethyl acetate

15 (25 mL). The organic layers were combined and washed with saturated sodium bicarbonate
(25 mL), dried (MgSO,) and concentrated. The product was purified from the residue by flash
chromatography on silica gel eluting with 1:2 ethyl acetate/hexanes to provide benzyl
1-[1-(1H-indol-2-ylcarbonyl)-3-phenylpropylcarbamoyl]-3-methylbutylcarbamate (112 mg,
0.21 mmol) as a white solid. MS (ESI) m/z = 526(M + 1); "H NMR (CDC],): § 0.8 - 1.05 (d,

20 J=4Hz 6H), 1.5 (s, 1H), & 1.5 - 1.78 (m, 3H), 8 2.00 (m, 1H), 5 2.4 (m, 1H),  2.65 (m, 2H),
8 4.35 (m, 1H), 8 5.17 (s, 2H), 3 5.25 (d,J = 6 Hz 1H), 8 5.75 (m, 1H)}, 8 6.55 (s, 1H) 7.05 (d,
Y=4Hz, 1H), § 7.1 - 7.45 (m, 10H) 7.7(d, I = 4Hz, 1H), 6 8.15 (d, J = 4Hz, 1H) 8.78 (m, 1H).
(CyHysN,0,).-
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2H), S 5.35 (m 1H 6.75 (m 1H), 8 7.17 - 7.45(m 10H), (C2 H35N307); 10
benzyl 1S-f 1S (4,5 .di hydro-4, 4-di net

yl oxazol - 2-yl carbonyl ) - 3- phenyl propyl car banoyl | - 3-net hyl but yl car bamat e
(Conpound 267), M5(PCl) mz 508 (M +1); 'HNI\/R(CDCIB)J? 98 099(d
J:6Hz,6H),Sl.36(s,6H) S1.5(m 1H, S 1.65 ( 2.01
(m 1H), $VQEs4m 1H), S 2.6 (t, J = 6 Hz, 2H), 840C S“"Q’ﬁﬁ“ 5 4.25
(m 2H), S 5.10 (s, 2H),85.4(m IH),86.7 (d J =8Hz, 1H 7.1~
7.38(m 10H); (C2 H37N305); 15

benzvl 1S- (1S- benzooxazol - 2-yl car bonyl - 3- phenyl pr _opyt car banoyl ) - .
2- et hyi propyl car banat e (Corrpound 268), 'H NWMR (CDC13) S0.90 (d, J =6.91

Hz, 3H, S 0.97 (d, J = 6.94 Hz, mPLﬁzf 06 - 2.25 (m 2H), 8 2.38 - 2.55
(m 1H), S 2. 4 3.5 4

2H), . ot 7 1 5 2 L Lict g = = d 1 £

1H), 8 7.09 - 7.40 (m 10—|) 8 E(:oﬁ@oxﬁrmm?}] =1.62, 8. 10 Hz 1H) 8 7.55 (dt
J =1.83, 20 7.76 Hz, 1H), S 7.64 (d, J = 8.06 Hz, 1H), S789(d J =
7.46 Hz, 1H); benzyl 1

S- (1S-benzooxazol - 2-yl car bonyl - 3- phe propyl car banoyl ) -

2- et hyl but yl car banmat e ( Conpognd 'H NMR (CDC13): S 0.88 (t, J = 7.43
Hz, 3H, S 0.91 (d, J = 6.67|Hz, 1.2 (m 1H), 8 1.40 - 1.55
(m IH), S1.78 - % , s Q. 52.40-2.54 (m 1H), 8
2.74 (t, J =17.60 H), 4.0g(t L E R S 5.09 (s, 2H), 8
5.29 (d, J = 8.67 H), 8 5.72 (n® 1H) = 8.00 Hz, 1H) 8
7.09 - 7.39 (m 10H), S 7.46 (dt, J = H, S 7.55 (dt, =

. J
1.44, 7.56 Hz, 1H), S 7.63 (d, J = 8.04 , 8 7.89 (d, J =7.82 H,

1H); benzvl ls-f

1S- (5-chl orobenzooxazol - 2- vl car bonvl ) - 3- Qe propyl carbanmoyl | 3-neth | bu
| car bamat e ( Conpound 270) "H NWMR (CDC13): 5 0.90 (m 6H), S 1.39 - 1.53
(m 30 1H), 7 2 2_1 37 - 2.52
(m 14, s 2. 3?"’(“{10“ "J’“‘E“SF ‘(1"311&0%‘;2“2@)%‘)%%0%6%“‘(‘%’1“ W"“Qt@f %éﬁt)d J=7.01

Hz, |H), vasbooldd td 95° € bder Hnibogded alﬁ'ﬂbhphiﬂd)and therba sZ)ﬁm()ﬁlof ndbusylfthion (B mLI H), S
173 - 1380 B vseshisg fomys o st plie SO RE i ropdra 1 T T
3- met hvl sdiftidn cOmptied yi beﬂzyﬁi-(15(N—methoxy—N—meﬂlylcarbamoyl)—3-phenylpropylcarbamoyl]-
RGeS RS R R TR
10  at-15° C until the reaction was complete. The mixture was quenched with a solution of acetic
acid (0.153 mL) in diethyl ether (50 mL). The organic phase was washed with brine (40.mlL),
dried (MgSO,) and concentrated i vacuo. The product was purified from the residue by flash
chromatography eluting with 2:3 ethyl acetate/hexanes to provide benzyl
1-1-(benzofur-2-ylcarbonyl)-3-vhenyipropylcarbamoyl]-3-methylbutylcarbamate (70 mg,
15 0.13 mmol) as a white solid. 'H NMR (CDCl,): § 0.8 - 0.99 (d, J = 4 Hz, 6H) , 1.5 (m, 1H),
81.6-1.72 (m, 2H), 8 1.99 - 2.18 (m, 1H), § 2.22 - 2.41 (m, 1H), 8 2.6 - 2.75 (m, 2H), & 4.2}
(m, 1H), & 5.01 (m, 1H), § 5.17 (s, 2H), § 5.50 (m, 1H), 6 6.75 - 6.81 (d, T =7 Hz, 1H),
§7.10-7.37 (m, 11H) 7.4 - 7.59(m, , 3H), 6 7.64 (d, J = 7 Hz, 11H). (C,,;H,,N,0;).

Proceeding as in Example 23 provided the following compounds of Formula I:

20 benzyl 1-[1-(benzothiazol-2-ylcarbonyl)-3-phenvipropylcarbamoyl]-
3-methylbutylcarbamate (Compound 238), "H NMR (CDCL,): & 0.91 (d, I = 5.88 Hz, 6H),
8 1.39 - 1.54 (m, 1H), § 1.60 - 1.72 (m, 2H), 8 2.11 - 2.25 (m, 1H), 5 2.40 - 2.54 (m, IH), 5 2.72
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1S- benzooxazol - 2-yl car bonyl pr opyl car banoyi ) et hyl | pi peri di ne-4-car boxam de
(Conpound 272); M (ESI) mz =545 (M+ 1); 'H NWR (300 MHz, CDC13

CD3OD): S 0.8 (m 2H), 8 1.02 - 1.58 (m 4H), S 1.40 - é 71 (
1.75 - 2.21 (m 5H), 8 2.38 (m 1H), S 2.51 (m 1H), d& Zlﬂ]?)

2H), S 3.32 (rn, 2H, S 4.39 (g, J =6 H 1H, S 5.53 (¢ H), 10
5 7.11 - 7TWOONSH445H) 6 7.24 (s, 1H) 8 7.38 - 7.61 (mi’%WS"“’ﬁﬁ&?s 73 (d, J
= 6'Hz, 1H), S 7.82(d, J =6 Hz, 1H), (C32H40NAD4); net hyl

2- (2- benzyl oxycar bonyl am no- 4- net hyl val er vl am no) - 4- phenyl but ol oxazol e-
4-car boxyl ate (Conpound 273); benzyl 141-(4 . .
phenyl car banoyl oxazol - 2-yl car bonyl ) - 3- pl henyl propyl carbanoyl |- 15 3-neth | bu

I car bamfl(nﬂ 2t undi B/83.10 NBH)ES.34 On, 1HE 55.85Q 1 WIS HE) 1H), H NVR (CDC13): 6

(rn 1H), z?g édhﬁo%loﬂ)lwgﬂgt,i_61962(%5%1111%7?%@} J(Tlg,gmgip 2 00 - 2.20

3.70(q, 3797?ddl‘11,120'|)314}1251}{)msﬂ1|(dd,)1,— 186657677H£51H), 2H), 5 5. 59 (m 1H) 8
6.99 (d, J_4H21|ﬁ? 7 ( d 4 1H), 6 8.47
(s, 1H), 8 8. QeBRZYE 2 : u T Bcthiazal-2-vicarbe pylcy bu lcarbdmate

| - (4- lsen@bh@aﬁda@myl oxazol 2- yI car bonyl ) - 3- phenyl pr opyl carbanmoyl | - 3-nmeth

| bu | car banat / + 1); "H NWR
(CDC13): 8 4H), 6 2.00 -

2.20 (m4hiamylpﬁ>elazﬂ@1 emoxa@)d_(c&)r@mﬁ&mm oH), S 4.25 (m 1H), 6 4.67 (1, J

= 3 Hz, 2H), S 5.17 S 559 (m 1H, S6.85 (d, J = 4Hz 1H), 8
7.10 - 7.47 ﬁ?—%—#‘(—"—’gﬂgﬁ&@@—“@l—b (C35H3sNACB) ;: 25 ten-butyl 4-11S-f
1S- (5- te[$mMIW®@ﬂb@ﬂm&Marﬁmv¢imwme@m@mLm3Mar bar noyl | -

3-neth P@%l C rQia)rmyI | pi peridi ne-1-carboxylate (Conmpound 276), 'H NWR
(CDC1‘§§/: ol 22y 97 (m 6H), 5 1.34 - 1.85 (m 7H), 8 1.38 (s, 9H), 6
1.43 (s, 9H),befey?30fthyl- 35 BPhén-1 Rien-28/iArbdFyIprofyichdahionbitidbarb@na® 72 (m 4H) ,
6 4.11 ( :Zég) 85, 2H), 8 4.49 (m 1H), 8 5.66 (m IH, 5 5.97 (d, J =
7.91 Hz, w8989 (d, J = 7.67 Hz, IH), 8 7.11 - 7.27 (m 5H), 8 7.50 -
7.64 30 (m L2idyl 18[18( Bﬁleﬂ_]@;1Hﬂlm;daiol%yld:ﬂzbonﬂﬂ}gheﬁ)ﬁrbgmtmﬂnoﬁIl:15-f
1S-(5-sulfa | benzooxazol r bonyl ) - 3- phe | propyl car banoyl 1- -

3- et hyI%H%&%WE@ﬁ%%—?@OVE% éilzﬁg | - car boxyl ate (Corrpound 277) "H NMR
(CDC1B) : ) 363AkE A0 RS R Dna®b (

8 1.37 '(c%mpoun%%;)m) S 1.42 (s 9H) "8 2.08 - 2. 46 (m 3H) 8 2.71 (m

henyl-18-thiazol-2-vlcarbonylpropylcarbamoyhbutyl|piperazine-

1-carboxamide (Compound 245);
benzyl 15-[15-(4-methylthiazol-2-ylcarbonyl)-3-phenylpropylearbamoyl]-

20 3-methylbutylcarbamate (Compound 246);
benzy! 18-(15-furyl-2-ylcarbonyl-3-phenvipropvicarbamoyl)-3-methylbutylearbamate
(Compound 247), 'H NMR (CDCL,): § 0.91 (d, J = 6.18 Hz, 6H), § 1.42 - 1.70 (m, 3H),
$1.98 -2.13 (m, 16), 5 2.19 - 2.37 (m, 1H), 8 2.69 (t, ] = 7.60 Hz, 2H), 5 4.22 (m, 1H), § 5.10
(d, Y =7.76 Hz, 1H), 8 5.12 (s, 2H), 8 5.54 (m, 1H), 3 6.76 (d, I =8.15 Hz, 1H), 3 7.16 - 7.36
25 (m, 10H), 8 7.39 (dt, Y = 1.82, 7.86 Hz, 1H), § 7.47 (dt, J = 1.63, 7.79 Hz, 1H}, § 7.69 (s, 1H),
$7.80 (d, J=7.15 Hz, 1H), 8 7.85(d, J = 8.18 Hz, 1H);

benzyl 15-115-(1-benzyl-1H-imidazol-2-ylcarbonyl-3-phenvlpropyvlcarbamovi]-

3-methylbutylcarbamate (Compound 248);

benzyl 3-phenyl-1-(4,5-dihydro-4S-phenyloxazol-2-vicarbonyhpropylicarbamate
30 (Compound 249);

benzyl 3-phenyl-1-(4.5-dihvdro-5-phenvloxazol-2-yvicarbonylpropyl]carbamate
(Compound 250);
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4H), 6 4.02 (bs, 2H), S 4.56 (m 1H), S 5.38 (bs, 1H), 6 5.78 (bs 2H), 5
6.38 (d, J =8.42 Hz, 1H), 8 7.07 - 7.25 (m 5H), 8 7.70 (dd, J = 3.48,
8.64 Hz, 1H, S 8.08 (dd, J = 1.73, 8.67 Hz, 1H), 8 8.41- (dd, J = 1.49,
3.96 Hz, 1H); 5 N-f 3-nethyl-1S-f3-phenyl 1 Flig UUJ
S-(5-tert-butyl benzooxazol - 2-yl car bonyl ) propyl car banoy u

pi peri di neWR@$HHWéxani de (Conpound 278), 'H NVR ( DVMSO- dBST %’”@58@ (t, J =
6.18 Hz, 6H), 6 1.36 (s, 9H, 8 1.33 - 1.88 (m 7H), 8 1.91 - 2.06 (m
1H, 8 2.19 - 2.34 (m IH, 8 2.42 - 2.54 (m 1H, 6 2.61 - 2.92 (m 4H),
8 3.27 (bd, | =12.02 2H), S 4.39 (m 1H), 8 5.19 (m 1H), 8 7.15 - 7.33
(m 5H), 8 7.74 (dq, 10 J = 1.97, 7.91 Hz, 2H), 8 7.90 (d, J = 1.83 Hz,
1H), 8 8.07 (ibnzyd [1=(48-dliydidz4s-mci)-55-BhelyBxazéitsylcaitdhvd- S 8.56 (bs, IH), 6

8.72 (d, J = 6.43 , 1H); N—§ §5§Et | -1S-13-phenyl 1S- 5-sul fano
Ibenzooxm nylpropyl e CoPorEPafy 1 bu 1 i eri di ne- 4- car boxani de

( Conmpound 27 %yl 2ib iR MR iba N amiBo-A-nhytvaBryBfhifom 6H), 8 1.31 - 1.86 (m
7H), 15 5 1.92 - 2 05 S2.22- 233 (m 1H), S2.41 - 2.52 (m
IH), 5 2 gt vyt 18 f,%" 1 .(Eémp‘(“ﬂﬁ?é} = 11.88 2H), 8 4.40 (m 1H), S
5.13 (m 1H), 8 7.16 - 7.31 (m 5H), S 7.57 (s 211), S 8.05 (m 3H), 8

8.25 (bs, 1H), '8 8.32 (s, 1H), %&@é&ﬁﬁ 8 8.82 (d, J = 6.18 Hz,
1H), $8.88 (d, J = 6.84 Hz, 1K~ utyl 4-f 1

S- (1 S- napht hohMethat ZH DR aztdyioRycdtbemylddiny4-mdthphaaykipmoplthemsdanoyl ) - 20

3- et hvl buty_|I car banoyl | p| erllgl -1 g{bobx Iate (Compound 280), 'H NWR
(CDC13): 8 0.87 - 0.95 ( 7H), 8 1.44 (s, 9H), 6
2.13 - 2.32 (m 2H), 8 2.45 - 2(C691p0|.(nﬂ’[253bH) 8 2.65 - 2.81 (m 4H), 8 4.12
(m 2H), 54.53 (m IH, 6 5.79 (m 1H), 6 6.00 (d, J = 7.94 Hz, 1H), 8
6.90 (d, J = 7.67 Hz, 1H), S 7.12 -} 7.26 (m 5H), 8 7.56 - 7.80 (m 3H), 8
7.93 - 8.00 (m 2H), 8 8.52 (dd, J‘=-1.97, 8.00 Hz, 1H); 25 tert-butyl 4-f
| S- (1 S-napht hol2, 1-dl oxazol - yl -GH phenvl ppopyl car banoyl ) - 3-neth

_y|
| bu | carbamo 1 i er||n-l-crbo (Campaund 281), 'H NWVR (CDCl13): 8
0.88 - 0.97 (m 6H), 3 ﬁ TH) P8 JrA3N(s- 9H), 8 2.15 - 2.31
(m 2H), 6 2.43 - SR.6EF- 2519 (m 4H), S 4.11 (m 2H), 6

4.52 (m 1H), 6 5.7¥ (m IH), 5 5.96 (d, =7.94 Hz, IH), 8 6.90 (d, J
7.91 Hz, 1H, 8 7.12 - 7.26 (m 5H), 8 7.
7.99 (dd, J =1.85, 7.80 Hz, 1H), 8 8.3
tert-butyl 4- 1S- |'S- 5- hen | benzooxaz
| carbamo i - 3-nmnet hyI but yl car bam)yl | pi p

282); M5 (ESI) mz = 681 é -132
10 solution comprised of methyl 2-[2-(2-benzyloxycarbonylamino-4-methylvalerylamino)-

66 (m 2H), 5 7.85 (s, 30 1H), 8
 J = 1.97, 794 Hz, 1H);
Icarbon 1 -3- hen | ro

&1 di ne- 1- car boxyl ate ( Conpound

1-hydroxy-4-phenylbutyl}-4,5-dihydrooxazole-4-carboxylate (0.036 g, 0.067 mmol) in methylene
chloride (3 mL) was cooled to 0° C and then DBU (11.2 mg, 72.7 pmol) and
bromotrichloromethane (14.6 mg, 73.7 pmol) were added. The mixture was stirred for 6 hours
at room temperature and concentrated. The residue was dissolved in ethy} acetate (20 mL) and
15  the solution was dried (MgSO,) and concentrated. The product was purified from the residue
by flash chromatography eluting with 1:3 hexanes/ethyl acetate to provide methyl
2-benzyloxycarbonylaming-4-methylvalerylamino)-1-hydroxy-4-phenylbutylloxazole-
4-carboxylate (12 mg, 0.022 mmol) as a white solid. MS(PCI) m/z = 538 (M +1) 'H NMR
(CDCl,): & 0.8 - 1.05 (d, ] = 4 Hz, 6H), 8 1.55 - 1.70 (m, 3H), § 2.00 {m, 1H), 5 2.40 (m, 1H),
20 £ 2.69{m, 2H), & 3.90 (m, 3H) 4.45 (m, 1H), § 5.17 (s, 2H), § 5.78 (m, IH), 8 7.01(d,J=4Hz
1H), 8 7.14 - 747 (m, 10H) 7.72( d, J = 4Hz, 1H), & 8.40 (s, 1H). (C,,H,.N,0,).
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A5 SEP cul |] WD 00/ 55144 PCTI USOY 06885 1); 'H NWVR (300 MHz, CDCl3): 8

0.85 -

0.98 (m 6H), 8 1.43 (s, 9H), S 1.60 - 1.85 (m 5H), 8 2.14 - 2.30
(m 2H),

8 2.56 (m 1H), S 2.75 (m 4H), 8 4.12 (m 2FD51§§‘EP5%HLf3m 1H), 6

5.60 (m 1H),85.92 (d, J = 6 Hz, 1H), 66.85 (d,J

1H),57.13-7.26(m 7H), 87.36-7.80 (m 7H), 5 8.05 (s, 1H)

CA0H4BNACE) ; 5

N-f 3-met hWQWSSHS. phenyl | S-(napht hofl . 2-dl oxazol -2-yl B SRf688S
pronyl car banoy! | butyl pi peri di ne-4-car boxanmi de (Conpound 283), 'H NWR
(DVMBO-d6): 8 0.81 (m 6H), 3 1.35- 1.86 (m 7H), 6 1.96 - 2.11 (m 1H), 8

226 - 2.53 (m 2H), 8 2.64 - 2.91 (m 4H), ,S 3.26 (bd, J = 11.63 2H), 5
442 (m 1K, 8527 (m 14, S7.10 - 7.36 (m 5H,'87.70 (1, I = 7.01
e, 14, 8 7.83 (1, J—743Hzg@1 15)5 01 (d J =891 H, 1H. 8
8.08 (m 1H) 891 8 1 58.39 (d, J =
7.91 Hz, 2— yl :,- z no pxazple

3- net hyI 1 S-f3- phenyl IS— na htmearﬁox&hcdaejnzooxazol 2-'lcarbon 1 ro | carbam

1 bu | ppi eridine-4-carboxam de (pCorrpound 284) ."H NWR (DMSO-d6): 8 0.81
(t, J = 6.43 Hz, 6H), 81.34 - 1{GePrewdag) 1.97 - 2.12 (m 111), S
2.24 - 2.38 (m 111), 8 2.42 - 2.53 (m 111), 8 2.66 - 2.93 (m 4H), 6 3.26
(bd, 10.12 2H), 8 4.41 (m 1H),|8 5.26 (m 1H), 6 7.16 - 7.34 (m 5H),
57.77 (m 2H), S 7.97 (d, ,b 8. , 1H)., 68.05(d, J=8. 86Hz,

1H), 88. 07(d, 3=8. 64Hz, 1H) 88.119( df J=7p91 , 1H),
(d, J = 7.67 Hz, 1H) ?) NG5 88N
N-{3 meth, |-i-13p 1 5: eny]|| berizoox zo)/-2 ,

18.26 (bs, 1H), 8 8.28
6.43 Hz, 1H); 20

@hcar bon

| 1) propyl carbam)yl } pi neri di n@- 4- Gar bo de (Conpound 285); benzyl
1-F I -(4- nhenyethylcarbannyloxazol 2- vl cdrbonvl) - 3- nhenyl propyl car banoyl | -
3-nmeth I bu | carbamate (Conpound 286), M5 ESI) ) mz = 625 (M+ 1); "H NWR
(CDC13): 258 0.8 - 1.05 (d, J = 4 Hz, 8 1.50 (m 1H), 8 1.65 (m
3H, 8 2.00 - 2.20 (m 1H), 8 2.35 (m 8260(m2H) 5299(tJ:
4Hz,2H),6367(q,J=3Hz,2H)419(m1,8517 S, 5.59 (m
1H, S 6.85 -,6..98 2

(Bbha, Nac) - AGiRg PoRere ot 5e) SResiafis Oﬁ%%?ﬁ%%ﬁ%%@%}% ‘ﬁmwcar bonvl |

1-hydroxy-4-phenylbutyl]oxazole-4-carboxylate (2.16 g, 4.02 mmol), provided as in Example 18,
and sodium hydroxide (0.815 mL, 1.63 M in water) in methanol (10 i) was stirred for
approximately 12 hours at room temperature, acidified with I M hydrochloric acid and
conc.entrated. The residue was dissolved in ethyl acetate (50 mL) and the solution dried
(MgS0,). The product was recrystallized from methanol and ether to provide
2-[2-(2-benzyloxycarbonylamino-4-methylvalerylamino)-1-hydroxy-4-phenylbutylloxazole-

4-carboxylic acid (1.77 g, 3.38 mmol) as an off white solid.

-126-




30 3-yhenyl pronyl car banoyl 1-3-nethyl butyl carbanmate (Conmpound 287); M

(ESI) mz =639 (M+ 1); "HNWR (300 MHz, CDCI3): 8 0.95 (d, J = 6Hz, 6H),

8 1.50 (m IH), 6 1.65 (m 3H), 6 2.00 (m 4H), S 2.35 1H) 2.67 (m

4H), 6 3.49 (m 2H), 5 4.20 (m 1H), S 5.09 (s, 2H), hg‘s 240 WD

00/ 55144 PCT/ 1JS00/06885 6 5.50 (m 1H), 6 6.85 (m lkb b 7. 23én; 15H), 8

8.35 (s, 1MHOQOMBS4E37HA2NACG); tert-butyl PCT/US00/0688

4-11S- (1S- benzooxazol - 2- vl car bonvl - 3- phenyl propyl carbano Y1)

2- met hyl but yl car banoyl | pi peri di ne-1-carboxyl ate (Conpound 288); tert-butyl

3-f 1 S (1 S-ben zooxazol -2-yl carbony-3-yhenyl nrooylcarb 5 ,

2- et hyl but yl car banoyl | benzyl car bamat e (Conpound 289); N-f 2-nethyl -

S- (3_phenyl 1S-benzooxazol - 2-yl gar@d 4 opyl car banoyl ) but y

j ni peri di ne- 4- car boxam de (Conpound ?@Gi,

N-f 2- net hyl - | S- ( 3- pheny2SiE S HRa gy aI K] E¥Bon | ropyl car banoyl ) but

3-am nonet hyl benéﬂﬂl]p%yl(:M%ﬁﬂoﬂﬁ%}eﬁvi&rb&ﬁmwhw}@ar{)anhatel4 (2-indol -3

t hyl car banoyl ) oxazol - 2=yl car on%h eny propylcarbanoyl

1- 3- met hyl but yl car bamat e ( Conpo&REPPYSYINNS (ESI) mz = 664 (M + 1);

"H NVR (300 MHz, CDCI3): S 0.94 (d, J =6 Hz, 6H), S 1. 40 - 1.70 (m 6H), 6

2.00 3 IH), 8 2.25(m 1H), 6 2.67 (n1 2H), 6 3.09 (m 2H), 8 3.52 - 3.85

(m 2H), S4.20 (m IH, 8 5.09 . 2H), 8 5.50 (m IH, 8 6.80 (d, J =6

Hz, 1H), 8 6.99 - 7.41(® 14 5 7. GS(IH J = 1H), S 8.35 (s,

1H), S 8.39 (s, 1H), H 2 banoyl oxazol - 2
Ry

———

, Yl car bonyl 7 ( Conmpound
293); M (E» S0.95 (d, J =
6 Hz, 6H), 8§ IH), 6 2.67

(m 2H), 8 2.99 (

(m 1H), 6 6.88 (n1 20 1H),
(C29H34N406); benzyl 2-{2-12-(2- benzygs
4- phenyl butyrryl I | oxazol - 2-yl car bonyl } val erate (Conmpound 294);
benzyl 1S { |S-f4-(4-benzyl pi peri di ni= }carbonyl)oxazol 2-yl carbonyl I -
3- phenylpropylcarbannyl} 3- et hyl but yl car bamat e (Conpound 295); Ms (ESI)

mz = 679 (M 1 8125(m
1H), S 1.48 (K solﬂtlon cﬁmﬂzsed M [ié%%nz%@{yca%gc éar%mo § gn'_ﬁhgl%al%mglw
2. 36 (M ldbprpxyB4-ghebBbutyl Px#dle{dmartBii)lic aGd 8).03, 0.096 dmol), Pravided as in

Example 7, in DMF (5 mL) was stirred while PyBOP® (0.05 g, 0.096 mmol) and aniline (9 mg,

6 5.09 (m 2H), S 5.50
7.8 (m 10FD 6 8,35 (s, 1H),
bonyl am no- 4- net hyl val eryl am no) -

8 7.09 -

0.096 minol) were added. The mixture was stirred for an additional 2 minutes and

10  diisopropylethylamine (12.4 mg, 0.096 mmol) was added. The mixture was stirred for 2 hours at
room femperature, poured into cold water 0° C at and extracted with ethyl acetate (4 x 30mL).
The extracts were combined, dried (MgSQ,) and then concentrated. The product was purified
from the residue by flash chromatography eluting with 1:2 hexanes/ethyl acetate to provide
benzyl 3-methyl-1-{2-hydroxy-1-phenethyl-

15  2-(4-phenylcarbamoyloxazol-2-yl)ethylcarbamoyl]butylcarbamate (30 mg, 0.05 mmol) as a white

~ solid. MS (BSI)) m/z = 599 (M + 1); 'H NMR (CDCl,): 3 0.8 - 1.05 (d, F =4 Hz, 6H), 1.35

(m, 1H), 3 1.55 (m, 1H), 8 2.00 - 2.15 (m, 2H), 6 2.62 (m, 2H), & 2.80 (m, 2H), § 3.65 (m, 2H),
84.11 (m, 1H), § 4.30 (m, 1H), & 4.45 (m, 1H), § 4.95 (s, 1H) 5.17 (s, 2H), 8 5.2 (d, J =4Hz,
1H), 8 6.70(d, J=5Hz 1H), &7.1-7.45 (m, 15H) 7.7(d, J = 4Hz, 1H), 6 8.19 (s, 1H),  8.99

20 (s, I1H). (G H3sN,0g).

Proceeding as in Example 26 provided the following compounds of Formula I:
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4H), S 4.19 (m 1H), S 4.65 (m 1H), 8 5.02 - 5.13 (m 3H), 5 5.53 (m 1H),
8 6.68 (d, J =6 H, 1H), 8 7.08 - 7.39 (m 15H), 6828(3, 1H),

(C4, HA6NAOB) ; benzyl 1 Sf 1S-(4-fur-2-vineth '

+yl car banoyl oxazol - 2-yl carbonyl) 30 3- phenyl pr opyl car ba#b§l'$£"3—‘ﬁ’& h, ,

| ~tyl car bamat e (Conpound 296); Ms (ESI) mz 601 (M + 'H NVR (300
Mz, CDC13WO&/551448 (d, J = 6 Hz 6H), 6 1.58 (q J=6 HE 00/0888% 2 (m
4H), 8 2.00 (m IH), S2.27 (m 1H, 6 2.76 (m 2H), 8 4.20 (m 1H),” 8 4.70
(d, J =4 Hz, 2H), -134 WO 00/55144 PCT/ US00/ 06885 Lt5 SEP 2003 S 4.98 -
5.18 (m 2H), S556 (m IH, S6.82 (m 1H), 8 7.05 - 7.42 (m 13H), S
8.32 (d, J = 4 Hz, 1H), (C33H36N4O7); benzyl 3-nethyl-1 S (1 -

g— ( ﬁ- p) Iri d- 2- }ydnmtéhzyzi llsefnﬁb\hafﬂlahﬁbﬂaﬁamlz'-s&rzéo }g&rx,b_or__méé%%ylethﬂcmbaénglyl)]- - 612

- phenyl pr opyl car banoy uty carbamat e mpoun z =
(M) B ieaants (npnoberais) MOLER) DB p o 01 16 HoGRICOW 0 . 2 15
(m 5H) 5882 13)3(&01_431@ 6Hﬁ822§’11(7mm%ﬂ) 52@04226(&%)18&.69(51 #y/5 (d, J = 2
Hz, 1—424 I—P é@ 'g;% 7.10 - 7'38111éng 13H), 5
7.7 (t §335&m » 185“6117‘) éézéﬁﬁl ]1*111)5 g 35 &SOJS’H{)ASM(% )% 5 8.59
(S, 1H), 5663AHINCEBY d, bentiz 1135 mes hyks (m1$5H)1$8 28 (s| 118h; @, H O ahear bano

| oxazol -2- Icarbon 1 10 3-hen 1 ro |carbano 1 bu | carbamate (Conpound
298); NB(ESlM%@O@%LMMNR(soo Miz, CDCI3); S 0.98 (d, J =

Hz 6H) ,2-(&pﬂan@tﬁ&arb&moﬁoﬂalzol-zwpmvl&raan@ﬁntGMarbahL (Co‘ﬁqpbumscmsm-l) 2.25 8

' 1 2 4 1 4.7 2 2 S 5.09
§2” 21 GBI we = o BB b bt g v b fm hes” B e T s
7.46 (m 4fii5.2.00 (R, B, 5 £.8b (m) 2HH2. 8% (m, TH), 5335%311D;(a:l4021(n1—114) ba2s51H), S 8.62

d J=4H IH, 5 8. , oAH)., 15 (C3 7 I

et 11 ran 5 gl B3y % b Do Ba B AR AR 1) - 3 hen
| ro | caghamp (d,HuN,bgar bamat e ( Conpound 299); M (ESI) n12 =612 (M+ 1);
"H-NWR (300 MHz, CDCI3): S 0.98 (d, J = 6 Hz, 6H), 81.5(q, J =4 Hz, 1H),
1.65 (m 2H), 1.95 (m 3H), 2.25 (m IH, 2.68 (m 2H), 4.19 (m 1H), 4.72
(t, J = 2 Hz, 2H) 511(d J= ERAMPRE 2PH), 5.43 (m 1H) 6.92 (d, J=6
Hz, 1H), 7.05 - , L. 461(2 : d Hz, 1H), 8.58

1oxazo

3-methylbutylcarbamate
15 _ {Compound 258)

OH

O>=o
Tz,
7
.
N

A solution comprised of benzyl 15-[2-(4,5-dihydro-4S-phenyloxazol-2-yl)-2-hydroxy-
15-phenethylethylcarbamoyl]-3-methylbutylcarbamate (0.038 g, 0.078 mmol), provided as in
Example 14, and Dess-Martin Periodinane (0.031 g, 0.072 mmol) in methylene chloride (5 mL)

20 was stirred while a mixture of 0.001:1 methyiene chioride/water (2 mL) was slowly added. The
mixiure was stirred until the reaction was complete and then concentrated. The residue was

dissolved in ethyl acetate (50 mL} and the solution was washed with saturated sodium
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-benzy] 1S-[ 1.S-[4-(2-chl orobenzyl carbanoyl)oxazol -2-yl carbonyl| 3

_phenyl ur opvl car banoyl }-3-net hyl butyl carbamat e ( Conpound 300); Ms (ESI)
mz =646 (M+ 1); '"HNW (300 Mz, CDClS) S 0.98 (d, &%Qiipl—igguml), 8
1.5 (q, J = 4 Hz, 1H), 5 1.62 (m 25 4H), 1.95 8 (m 1H) m 1H), 8
2.65 (m 2H), 5 4.19 (i, 1H),64.70(d,J:2Hz 2H), S 5. gm 2H), 8
5.47 (m 1MO0$5H482 (m 1H) 5 7.05 - 7.45 (m 14H), S 8!’§§’U§Q9{°635: 4 Hz,
1H), (C35H37CIN406); benzyll , -
S-11S-[4- (3-chl orobenzyl car banoyl ) oxazol - 2-yl car bonyi | -

3- phenyl propyl car banoyl |-3-neth,, |tylcarbamate (Conpound 301); MS (ESI) .
mz = 646 30 (M+ 1); '"H NWR (300 MHz, CDCI3): 5 0.98 (d, J =6 Hz, 6H), S
1.5 (q, -ElcarbénaléZ(r#Oﬂatﬂ, sod&nil—thﬁ:?u]fa(efmoﬂJ:DLOWBWthtQQ/a(efTMOHﬁ) anddride 20 o} 1H), 5
2.65 (m Hzm H%J5509(m 2H), 5
5.43 (m d&?'lgM%Oé ag%th%'hconae - rli’iod“itpt;as owlfdéfsm fhefca@ wiash14H), 5 8.33

2 ggm@c%%‘ﬁgg%%h?%ﬁm 06&8A abdtardheRinlRs BQbYide Benzgl F{144 5idihyddb) |

| S 14- (44@1#6‘?”6%1%‘2%71“@5‘?%&‘?&’5)?Fﬁ“&?&’?éﬁllcar?r%ﬂylié*r’ﬁ"élﬁ’%uﬂ'l"&rbﬁ’@ﬁe 088 car bamo 1

- 3- meteh Bhy%) sarhaEsdiR. dv@(lmgum 3@62()\4 +IVB NBE JCDU12: 50.6400 M F=6 1) ; ' H- NWVR
(300 CDC & 1.62

13 ,
(5 Ao g5 b {7 gt 56387 sy kg 240, 188, 85 oty 8 000 (1)
§c 3568 (7%523 (1—1%1#122}1%)475& $=Q%1z( 1R), 2500 (s 21, HR40( S%S%éfﬁbm%séﬁﬁ(tém I:-I), S
) - 7. . benzv
3- net hyl -]f y%%@pﬁeﬁyz %'3’76&68(%59‘ é@%ﬁﬁgﬁ) oxazol - 2-yl car bonyl | -

3- phenyl pr opyl car banmoyl 1- 3- et hyl but yl car bamat e (Corrpound 303) M5 (ESI)
mz = 637 (M#+ 1 H NVR (300 6 Hz, 6H), S
1.46 - 1.78 (ﬁ’io"eég\)’ 253“ E"W‘f‘(?ﬁp’%”#ﬁe the f%“"é"i“g(cﬁ‘i“ TF(?S °fE° ‘%“7‘ (m 2H), 5 2.99
6 Hz, S 5.11 (s, 2H),
S 8.30 (d, J =2

S- ( 4- di pwm@@bhﬂmﬂ oxazol 2- yI carbonyl) 15 3-phen
IIpropyIcarba{)m E : S # M5 (ESI) nlz =
687(M+ 1) : N ' z, 6H), & 1.48 (q,
J = Hz 3 @Mbu&]cirbﬁrﬂatﬁ (Uompalhbd 265) E[SQHJIO m’z _148)) WIQ‘}BWDCI‘J) 5 2.67 (m
2H) , S 450% (s & P61, 808 14 72t 318, £182- 48 (m, 250), 52,65 (1, T = 5 Bz
15 2H), 6 2.99 (t, J=4Hz, 1H), § 3.75 (d, J = 3Hz,1H), § 4.10 - 4.35 (m, 3H), 6 4.50 (m, 1H),
§5.17 (s, 3H), & 6.85 (s, 1H), § 7.1 - 7.49( m, 10H), (C,,H,;)N,0.);
N-[3-methyl-15-(3-phenyi-
15-benzooxazol-2-ylcarbonylpropylcarbamoylbutylipiperidine-4-carboxamide (Compound 261},
'H NMR (DMSO-d,): 6 0.83 (4, J = 6.91 Hz, 6H), 5 1.34 - 1.87 (m, 7H), 8 1.92 - 2.07 (m, 1H),
20 §2.20-2.33 (m, 1H), § 2.41 - 2.54 (m, 1H), 8 2.62 - 2.92 (m, 4H), 5 3.26 (bd, J = 12.12 2H),
8 4.39 (m, 1H), § 5.18 (m, 1H), § 7.16 - 7.33 (m, 5H), 8 7.54 (t, J = 7.64 Hz, 1H), § 7.64 (t, 7.82
Hz, 1H), 5 7.87 (d, J = 8.40 Hz, 1H), § 7.96 (4, ] = 7.67 Hz, 1H), § 8.07 (d, J = 8.15 Hz, 1H),
d 8.29 (bs, 1H), & 8.60 (bs, 1H), 8 8.76 (d, J = 6.45 Hz, 1H);
benzyl 1-[1-(4,5-dihydro-5-phenyloxazol-2-ylcarbonyl)-
25 3-phenyipropylcarbamoyl}3-methylbutylcarbamate (Compound 262);
benzyl 1-[1-(4.5-dihydro-5S-phenyl-4S-methyloxazol-2-ylcarbonyl)-
3-phenylpropylcarbamoyl)-3-methylbutylcarbamate (Compound 263);

benzyl 15-(15-phenethyl-2-benzimidazol-2-vl-1-oxoethylearbamoyl)-

- 3.22 (m 1H) 54.20 (m 1H, &5.04 (d, J =

3-methylbutylcarbamate (Compound 264), 'H NMR (CDCl,): 8 0.82 - 0.96 (m, 6H),
30 & 1.44-1.75 (m, 3H), § 2.17 - 2.32 (m, 1H), § 2.43 - 2.56 (m, 1H), 6 2.61 - 2.80 (m, 2H), 5 4.55
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1H),,3 6.42 (d, J =6 Hz, 1H), & 6.80 (d, J = 6Hz, 1H), & 7.02 - 7.72 (m .
20H), 57.79 (d, J =6 Hz, 1H), S 8.33 (d, J = 4 Hz, 1H) (CA1HA2NAOB) : 20

benzyl 1S-f 1S-(4-adamantan-1 -yl rnethyl car banoyl oxazol - 2-yl car bonyl) 3:
pheny! propyl car banoy! | - 3- noet hyl but y| car bamat e (Corrpouncﬁ:ﬁ)SEP MB.:( ESI ) m z
= 670 (M+ 1); "H NWR (300 MHz, CDC13): & 0.92 (m 8H), 18 - 8 (m

16H), 5 2. @ ME44H) 5 2.31 (m 1H), 5 2.67 (m 2H), &PQT@@W“%Sog ) (m
2H), S 4.21 (m 1H, 55,11 (m 3H), S551 (m 1H, &6.87 (m 1H, 5 7.02
(m 1H, 57.08 - 7.47 (m 10H, S 8.31 (d, J =2 Hz, IH, (C39H48N406);

25 benzyl 1-11-f4-(1-meth,, thylcarbanoyl)oxazol-2-yl carbonyll - .
3- phenyl propyl car banoyl 1-3-nethyl butvl carbamate (Conmpound 306); benzyl

1-11-14- (;ﬂ,Smlsemml(ﬂlt Iry), & aBHanPy B )60 Ha 21 25.30 -GB3I@N A § 7.00 - 7.42 (m,

3: phenyl rbano met hyl but yl car bamat e ( Conpound 307) M5 (ESI)
mz = 62%{"&\}/ g@ %’("{L%{WR(SOO Mz, CDOI3): & 0.92 (d, J = 6 Hz, 6H), S

e e T
. S, ) . )

5. 43 (miﬂlg;hy—&ﬂb—g@l#%f@%ﬂ’méz% 8 7.05 - 7.45 (m 15H), g 8,31 (s,
1H) (ﬁ6mcgwwwww% benzyl

- en t car nov -
3- phenyléﬁ%ﬁ#%&%@gﬁ@?‘ﬁgﬂ“ %?@53@%(%9%? ?gg%ﬁék?n&‘%) M5 (ESI)
rleS 62501:6@4)—!150&)099 (c; NMRHE 38D , IM3Zm, GDCE 3)47 (5, ﬁl)al)%.‘(@h 31-21)63169&, 6|—|)8 iL .
(i 1ry 183295 . 285m0 370 . g Tl B P gnalin 55y 10y
5.43 (mzﬂj-l)s535(16 1196§7d(mJ1H; éﬁ71‘l2—7£8(ﬂ1H)QH)GCZ,HQEO,)7 45 (m 15H), S 8. 31

H) , ) , .
|-(1‘}’4(|\Lb : johienylprop
I car bam) 3-ethyBunibarhdse (C ohmarnbaﬂmlas(PODmﬂ@urmirs &(Z[Qr)l), FE@DC]M zZ =625 (M+

aty, 8 2008 by Cospaf o b1a80 s | bpmiad g %ﬁ%ﬂ s, 1ty
4 19 ( m & 285 (m,8H4,.5716 .9 = GE:H)ZH),6 60908, 28,5 4.ZHn, 21B), §5.2@ (s( 2H), ss-l}(mB 5. 43 ( m
B 1 (s, 3hp CTrAIRART T BRR00 PO EAAEt ol ol h 1yl car bonyl oxarol -2
ylcarﬁbnyl) Je bxaadl ofyl-3-phenylpropylcarbamoyl)-
2-methylpropyicarbamate (Compound 268), 'H NMR (CDCl,): 8 0.90 (4, J = 6.91 Hz, 3H),
§0.97 (d, J = 6.94 Hz, 3H), § 2.06 - 2.25 (m, 2H), 8 2.38 - 2.55 (m, 1H), § 2.74 (m, 2H), 5 4.03
(dd, I = 1.73, 6,45 Hz, 1H), 6 5.10 (s, 2H), § 5.29 (d, J = 8.67 Hz, 1H), § 5.73 (m, 1H), 4 6.66 {d,
1 =7.42 Hz, 1H), § 7.09 - 7.40 (m, 10H), 5 7.46 (dt, J = 1.62, 8.10 Hz, 1H), 8 7.55 (dt, J = 1.83,
20 7.76 Hz, 1H), 3 7.64 (d, J = 8.06 Hz, 1H), § 7.89 (d, ] = 7.46 Hz, 1H),
benzyl 15-(15-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl)-
2-methylbutylcarbamate (Compound 269), 'H NMR (CDCl,):  0.88 (t, J = 7.43 Hz, 3H), § 0.91
(4, =6.67 Hz, 3H), § 1.04 - 1.21 (m, 1H), § 1.40 - 1.55 (m, 1H), § 1.78 - 1.93 (m, 1H),
. 62.10-2.24 (m, 1H), 8 2.40 - 2.54 (m, 1H), 3 2.74 (1, T = 7.60 Hz, 2H), § 4.06 (t, J = 6.21 Hz,
25 1H), 3 5.09 (s, 2H), 6 5.29 (d, T = 8.67 Hz, 1H), 5 5.72 (m, 1H), 8 6.66 (d, J = §.00 Hz, 1H),
$7.09 - 7.39 (m, 10H), 5 7.46 (dt, Y = 1.68, 7.80 Hz, 1H), § 7.55 (dt, J = 1.44, 7.56 Hz, 1H),
$7.63(d, J=8.04 Hz, 1H), & 7.89 (d, I = 7.82 Hz, 1H),
benzyl 15-[15-(5-chlorobenzooxazol-2-ylcarbonyl)-3-phenylpropylcarbamoyl}-
3-methylbutylearbamate (Compound 270}, '"H NMR (CDCL,): § 0.90 (m, 6H), 8 1.39 - 1.53 (m,
30 1H), 5 1.59-1.70 (m, 2H), § 2.07 - 2.21 (m, 1H), § 2.37 - 2.52 (m, 1H), § 2.73 (t, T = 7.91 Hz,
2H), 6 4.20 (m, 1H), 5 5.06 (d, J = 7.91 Hz, 1H), 8 5.10 (s, 2H},  5.64 (m, 1H), § 6.77 (d,
J=17.67 Hz, 1H), 3 7.09 - 7.37 (m, 10H), 6 7.53 (dq, J = 1.86, 8.91 Hz, 2H), 8 7.89(d, J = 1.73

-130-



3- et hyl but yl car bamat e (Conpound 310); Ms (ESI) mz =575 (M+ 1); 'H NWR
(300 MHz, 15 CDC13): 8 0.93 (d, J =6 Hz, 6H), 8 1.45 - 1.73 (m 3H), S
1.85 - 2.12 (m 5H), 8 2.34 (m 1H), 6 2.64 (m 2H), ﬁ{)g)%(&@\] = 4 Hz,
2H), 6 3.82 (m 2H), 8 4.21 (m 1H), 4.99 - 5.11 (m 2 KI5 (m 1H), 8
5,43 (m 1H, 6 6.79 (m IH, 5 7.05 - 7.45 (m 1CH), 6 8.31 (d, J = 2Hz,
1H), (C32 Vgsw benzyl 1-t PCT/USO‘]IO(iSBS

| - (4-ni neridin-1-vlcarbonyl oxazol - 2-yl car bonyl ) - 3- phenyl propl car bamoyl | - 20
3-nmeth, IS butyl carbamate (Conmpound 311); M5 (ESI) mz = 589 (M + 1);

"H NWMR (300 MHz, CDC13): 8 0.90 (d, J =6 Hz,.6H), 8 1.25 (m 211), 5 1.49
- 1.66 (in, 6H, 6 2.12 (m 1H, 8 2.34 (m ‘1H), 8 2.64 (m 2H), 6 3.65
(m 2H), u8 18):85 (m 2H), 8 4.17 (m 1H), 6 4.99 - 5.11 (m 3H), 8 5.55 (m
1H), 6 6.67 (m 8 7.08 - 7.39 (m 11H), 5 8.27 (s, 1H), (C33H40NA®);
benzyl 1-{ | -4 ‘3 aBKIEY ~ndol - 1-yl car bonyl ) oxazol - 2-yl carbonyl | - 25 3-
hen L r014-Ganbainzbomsl Taidirbbiiptepat e Bt DoiRasRc. Sldkamibenzyl 1-{
1-[4-(3, 4-di hydro- II—I-|squ| nol - 2-yl car bonyl ) oxazol - 2-yl carbonyl|l 3-hen | ro
| car barro(cfmfc"f?dl?r%’(h | bu | car bamat e (Corrpound 313); M5 (ESI) mz = 637 (M+

1): ' NWVR (m@@hexm@ghe@ .0. 90 (d J =6 Hz, 6H), 8 1.25 (m 2H) 8
1.45 - 1,79 (m  4H) / , .. 8 2.68
(&301?80%‘%&@214) 5 4 86

2.95 (t jroons : I
(d, J = miskisn ﬁhH)ﬂ 54‘5041499 ‘H~51NﬂRl(30(EMI—ﬁ,|'d)DCl§ C533(519) 60185 t)2),8 (m 1H),

IEPRETIRT (ORI R T e (O Wonl e i v DT %am | 187 15
ISEP gooslmas 0e¢ h5144 rE@ijS@@i@ﬁaﬁﬁ 53:39 g =1 H20 H), G 330 =13 I;I\Iﬁl-l-lljﬁg Bol E/Ilflz
cg?:rlsﬁnagb‘( 1.%21( ougg)’gl,@),fﬁz NI%SE&% 7. g{ é‘ﬁ 3%%% 27%}@ i 6&42“{& h@ér( (m 3H), S

2. 05 (m1=26lHz, 181)2(@3{441%404),] = 6 Hz, 8 2.82 (t, J 8 3.80 -
4.21 (m 4H), . 6 .09 (s, ?.Zl(m 1H), &
6.62 (m 1H) M )
8. 31 (s, 4-bdrbox yh@%ﬁﬁhﬁ@ﬁ), benzyl 1-f
| - (4- napht h-
3_phenyl pr opvrcE-t TEte - (CCoN ); M5 (ESI)
m z =1566% @mwug@rhamaké(ﬂbﬁpc@ﬁﬂmdyl-ﬂm (E?E)G]:Ba 5@3 (m o0y (}de (EDEL}z, 6H) &

125 (s okt Sk H mﬁa%aw@;%zs%@o%mﬁr@b?ﬁ A
6 71 (M 1D 2.6R(nf 288 5-2.97 (1L 2= @Az, BH)) § 3.80(d, 2B H41pHL @B (m,&HY,.5311(7rs, 2H) ,
2H), 8 5.59 (m, 1H), 8 6.99 (d,J=4Hz 1H), §7.14 - 7.47 (m, 15H) 7.72( d, I = 4Hz, 1H),
8 8.47 (s, 1H), 8 8.65 (s, 1H), (C,;,H3N,Op);
20 benzyl 1-[1-(4-benzylcarbamoyloxazol-2-yicarbonyl}-3-phenyipropylcarbamoyl]-
3-methylbutylcarbamate (Comi:ound 275), MS (ESI) ym/z = 611 (M + 1); '"H NMR (CDCl,):
5 0.8 - 1.05 (d, J = 4 Hz, 6H), § 1.45 - 1.70 (m, 4H), & 2.00 - 2.20 (m, 1H), 5 2.40 (m, 1H),
8 2.69 (m, 2H), 5 4.25 (m, 1H),  4.67 (t,J = 3 Hz, 2H), § 5.17 (m, éH), 8 5.59 (m, 1H), d 6.85
d,J=4Hz 1H), §7.10 - 7.47 (m, 15H), § 8.47 (s, 1H), (C,;H;;N,O);
25 tert-butyl 4-{15-(15-(5-tert-butylbenzooxazol-2-ylcarbonyl)-3-phenylpropylcarbamoyl-
3-methylbutylcarbamoyl }piperidine-1-carboxylate (Compound 276), '"H NMR (CDCl,):
8 0.86 - 0.97 (m, 6H), & 1.34 - 1.85 (m, 7H), & 1.38 (s, 9H), & 1.43 (s, 9H), 5 2.09 - 2.30 (m,
2H), 8 2.37 - 2.52 (m, 1H), 5 2.72 (m, 4H), 6 4.11 (bd, J = 12.85, 2H), § 4.49 (m, 1H), § 5.66 (m,
1H), 6 5.97 (d, J=7.91 Hz, 1H), 3 6.89 (d, J = 7.67 Hz, 1H), § 7.11 - 7.27 (m, 5H), 8 7.50 - 7.64
30 (m,2H), 57.86 (d, J=1.56 Hz, 1H);
ters-butyl 4-{15-[15-(5-sulfarnoylbenzooxazol-2-ylcarbony])-3-phenylpropylcarbamoyli-
3-methylbutylcarbamoyl }piperidine-1-carboxylate (Compound 277), 'H NMR (CDCl,):
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& 7.88 (t, J =6 Hz, 1H), 8 8.06 (d, J = 6 Hz, 1H), & 8.35°(s, 1H),
(C39H40N406) ; tent butyl 4-f

1S- (1S-benzooxazol - 2-yl car bonyl ) - 3- phenyl propyl car bano %gcgibo@% | et h
| carbanmp 1 i eridine-l-carbox |ate (Conmpound 316); 1S-{ (

4- di hydr o- 2H-qui nol - 1-yl carr bonyl ) oxazol -2-y_| carbony_lI | -etmyl car banmoyl }-
15 3-meth 1'MAWBH4pamat e (Conpound 317); bent 13-neth 1- FET/UR/06855 hen

| oxazol - 2-1 carbon 1 - 3-phenyl propyl car banoyl | but yl car bamat e ( Conpound
318); Ms (ESI) mlz =554 (M+ 1); '"HNW (300 MHz, CDC13): & 0.97 (d, J =
4 Hz, 6H), & 1.50 (t, J =4 Hz, 1H), & 1.65 - 1.82 (m 3H, 8 2.20 (m
1H, &2.48 (m IH, &2.75 (t, J =4 Hz, 2H, & 4.27 (m 1H; & 5.09 (s,
2H), 20 &(58565)9(6% éﬁﬁal&ﬂ@&n{dﬂ),mm@l—mﬂ,&ms ﬁqd(nxlaﬂy,asi?@%n(m 14H) &

ool < A it Godhe 25 55 T ST L B g Bt 2 R o ound

319); NBI(['ESI'I)OTdTZZS%n% § Mrorad)r=3.488 BBz, (130Q d\ddzdd, PRGH3) 86781018 - 1. 05

(m 6H), & 1.27 (m.3 & 1.72 (m 3H), & 2.15 (m 25 1H), 8 2.46 (m

1H, 5 2 SPAL@L I F 129590 2 Bl S 4. 75 (m IH), &5.65 (m 1H), 8 6.95 (d, J
4Hz, 5IH) &NY{Q,QQC»[]ML]S\@&,GA\HZ 1H) S7.09 - 735 (m 5H), S7.37 - 7.62

3 &780 J = 6Hz, 1H), & 8.75
(1$ l(;) 9.18d3z t—bu : cnzo ¢ I ‘ b tvﬂmp&ndme-ﬁl—car'l;'())xamlde (m

1S- (5- phqayrh@gadmsj Zlemammsryh)) 50. 82 (t. J = 6.18 Hz, 6H), & 1.36 (s, 9H), 5 1.33 - 1.88
Lo gﬁnewgazge«w@xwm htad S b b o 20 e
1.25 (m 4thl)s 3.8 (84,49 1(202 2805 4. 3821m 6151)(813 19 () 1H)&5 21457 émm $1=1|) 5 7&42dq48 (m
1) &5 8o 5Hy b sd oo LG il Subid VeonShs w2 Gty ary e
7.76 - 138 gl565bsSER), 8003 (dND-00Q8 5z, 144; PCT/ UsOd' 06885 (m 2H), (C33H37N306S) ;-
benzyl 3-net hrx_:_- | - f i Egdr oxfx- 1- phenet hyl -
2-f4-(3-pheny ) oxazol -2- |y lethylcarbano |y | butyl carbanate
( Conpounds32d)ifamb@behydoxdzol-2-ylcarbonylpropylcarbamoyl Ibutyl }niperidine-4-carboxamide
ok ) A A IR e il oo 1
1); ' Hs NNR.L3I0M5 Kzl H)GRCAB)2.336m0 11906 £.d1 - 252§ 1Hiy, 5 2681 2.86 (u, .44, 5-3.26. 80 (m
6H, 6 2 '(9:91 (—-%.88 2H), 3 4.40 (m, 1H), 6 5.13 (m, 1H), 8 7.16 - 7.31 (m, 5H), § 7.57 (s, 2H), 8 8.05
(m, 3H), 8 8.25 (bs, 1H), 6 8.32 (s, 1H), & 8.55 (bs, 1H), 5 8.82 (d, ] = 6.18 Hz, 1H), 6 8.88 (d,
I=6.84 Hz, 1H);
tert-butyl 4-[15-(15-naphthol 1,2-dloxazol-2-yicarbonyl-3-phenyipropylcarbamoyl)-
20 3-methylbutylcarbamoylipiperidine-1-carboxylate (Compound 280), 'H NMR (CDCl,):
60.87 - 0.95 (m, 6H), § 1.39 - 1.85 (m, 7H), & 1.44 (s, 9H), 8 2.13 - 2.32 (m, 2H), 5 2.45 - 2.60
(m, 1H), § 2.65 - 2.81 (m, 4H), & 4.12 (m, 2H), 6 4.53 (m, 1H), 8 5.79 (m, 1H), § 6.00 (d,
J=7.94Hz, 1H), § 6.90 (d, J = 7.67 Hz, 1H),  7.12 - 7.26 (m, 5H), & 7.56 - 7.80 (m, 3H),
87.93 - 8.00 (m, 2H), 6 8.52 (dd, ¥ = 1.97, 8.00 Hz, 1H);
25 tert-butyl 4-[15-(15-naphthol2.1-d}oxazol-2-ylcarbonyl-3-phenyipropylcarbamoyl)-
3-methylbutylcarbamoyllpiperidine-1-carboxylate (Compound 281), 'H NMR (CDCL):
6 0.88 - 0.97 (m, 6H), & 1.38 - 1.86 (m, 7H), & 1.43 (s, 9H), 5 2.15 - 2.31 (m, 2H), 5 2.43 - 2.57
(m, 1H), & 2.67 - 2.79 (m, 4H), 6 4.11 (m, 2H), & 4.52 (m, 1H), 8 5.73 (m, 1H), 8 5.96 (d,
J=7.94 Hz, 1H), § 6.90 (d, J = 7.91 Hz, 1H), 6 7.12 - 7.26 (m, 5H), 8 7.66 (m, 2H), 5 7.85 (s,
30 1H), 5 7.99(dd, J=1.85,7.80 Hz, 1H), 6 8.33 (dd, J = 1.97, 7.94 Hz, 1H);

tert-butyl 4-{ 15-[15-(5-phenyibenzooxazol-2-ylcarbonyl)-3-phenylpropylcarbamoylil-
J-methylbutvlearbamoyl }piperidine-1-carboxylate (Compound 282); MS (ESI) m/z = 681 (M +
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1H, 8 2.67 (m 2H), 6 3.09 (m 2H), 6 3.52 - 3.85 (m 2H), 8 3.99 - 4.20
(m 2H), 8 4.26 - 4.44 (m 1H), 8 4.81 (s, 1H), 6 5.09 (s, 2H), b 5.50
(tn, 1H), 3 6.72 (d, J =6 Hz, 1H), 86.99-741(m 1%@8&0?(, 1H),
8 8.39 (s, 1H) (C38H43N506) ; 10 benzyl 3-nmethyl -

2- hydr oxy- 2- (4- met hyl car banoyl oxazol -2-yl) | henet hyI eth | car bano,

| but y| car ba¥RESH4onpound 323); MS (ESI) mz = 537 (M + \I{FTMSBW?QR/R (300

MHz, CDCI3): 6 0.90 (d, J = 6 Hz, 611), S 1.33 - 1.80 (m 6H), 5 2.00 (m
1H, S 2.67 (m 2H), 2-89 (m 3H), 8 4.10 (m 1H), 8 4.25 (m 1H), 6 4.81
(s, 1H), 8 5.09 (m 3H), 8 6.68 (d, J =4 H,.1H), S7.09 - 7.38 (m |
OH), 8 8.18 (s, 1H), (C29H36N406); 15 benzvl 2f -

2-i2-(2- bﬁm-wm&c@mmgm 508%- ored (hylma,laaml(gmm@)mb hmdmxmﬂ hen Ibu 1

| - I I d 324 ES1 n = 727 M +
Oxazp hﬂﬁi% %?%Hfﬁlé%%f§§ ﬁﬁg%fééﬁiggﬂ%QIIZ@%gﬁ)3E5£ %@I o 3(2 00
(m 1H) (h, 120D),65.92((3)7 =261z, 18),3.6%3 (d 14.64%, (M), 5 21D , 7.56 G, 351),(5I'F1362|7|)80 5-09 (m

105 8 Sl GG 6 12 145 (m 1o, 5 8,18 (s,

2-[4- (A- benzyN.m-aﬁmmd]sqslphMLar bonyl ) oxazol -2. _yl]-2-hydroxy_
1S—phene1i | e I a,mate (Corrpoun 325); benzvl
| S f 2- (4+4-eRisndd.cdionazoleiayleaban Hoptvlpipetidine-ticarboramica h | et h

| car barm(dompaﬁﬁatzha)l meRqumm; e o(smﬁmumil ﬁQa)se (mbemz ¥ 1.98- et fayl - 1S- f

ot oo VB2 RR oS . aph B 2ot 2806 0 BB SR TS o ar ox

- 1S- henet b.2¥ em,2H),4-710pr-i17G6 3mysHYES N0 € ar=0e9TaYd, OB E 0183 &; § = 7.4 yHe aphano;

~ Lbu t 8 roxy-1 S
_phen h§g g?ﬁ ﬁPﬁ %Zﬂﬁmﬁ?%@ iﬁIgg%Y‘I BXE%H]ZJHMA %?F'h([bf (}g}/gérﬁgyl bu
| car bamatded £ Conpeum), S32%) (bs, 18§) I8em3 24, 1 =F-45atzhyf)y: | S- f

2-f4-(2-chlor nzyl.c a )oxazol -2-yU-2-h, cry 1S- heneth y leth
| car banp 1 b%@ﬁ&@%ound 330) benzvl 3 methyl -1 S- f
2-f4-(3-th

00/ 551445&2&Lgﬁ%@g@fﬁ@gj@?ﬁ%eﬁ%%ll S TYLSERARA LA TR © (Compound

331); be
2- 14-154- 8 hbDr Dz, VBT arlar0k JoxEn,d 2.42--y2l B2; 1)iE DEC=2.93 (m, 4H), § 3.26

| S-pheneply] ef v AT LAY 1hPY5%E Gar AR & CRTROMR: 23244 21, 57.97
(d, ¥=891Hz, 1H), 3 8.05(d, J=8.86 Hz, 1H), 5 8.07 (d, I =8.64 Hz, 1H), §8.19(d, I = 7.91
Iz, 1H), 5 8.26 (bs, 1H), 8 8.28 (d, J = 7.67 Hz, 1H), 5 8.56 (bs, 1H), § 8.78 (d, T = 6.43 Hz,
1H);
20 N-{3-methyl-1-[3-phenyl-
1-(5-phenylbenzooxazol-2-ylcarbonylpropylcarbamoylibutyl }piperidine-4-carboxamide
(Compound 285);
benzyl 1-[1-(4-phenvethylcarbamovloxazol-2-ylcarbonyl}-3-phenylpropylcarbamoyl]-
3-methylbutylearbamate (Compound 286), MS (ESI) ) m/z = 625 (M + 1); '"H NMR (CDCl,):
25 30.8-1.05(d,J=4Hz, 6H), 5 1.50 (m, 1H), & 1.65 (m, 3H), § 2.00 - 2.20 (m, 1H), § 2.35 (m,
1H), 8 2.60 (m, 2H), 5 2.99 (t, J = 4Hz, 2H), § 3.67(q, J = 3 Hz, 2H),4.19 (m, 1H), § 5.17 (s,
2H), 6 5.59 (m, 1H), 6 6.85 - 6.98 (m, 2H), § 7.10 - 7.47 (m, 15H), § 8.43 (s, 1H);
(CaeHaoN,Og);
benzyl 1-{1-I14-(3-phenylpropylearbamoylloxazol-2-ylearbonyl]-
30 3-phenylpropylcarbamoyl }-3-methylbutylcarbamate (Compound 287); MS (ESI) m/z = 639 (M +
1); 'H-NMR (300 MHz, CDC},): 8 0.95 (d, J = 6 Hz, 6H), § 1.50 (m, 1H), 8 1.65 (m, 3H),
8 2.00 (m, 4H), 3 2.35 (m, 1H), 5 2.67 (m, 4H), 6 3.49 (m, 2H), § 4.2(5 (m, 1H), & 5.09 (s, 2H),
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benzyl 3-nethyl-1S-(2-hydroxv-1 S-pheneth5

2-[ 4- (2R- phenvl cycl oprop-| S-yl car banoyl ) oxazol - 2-yl | et hyI car barrgﬁ/d ) but yl car
bamate (Conpound 333); benzyl 1 S-{2-(4-adanantan-| 3

-yl met hy_| car banoyl oxazol - 2- yam

2- hydr oxv-net hyl ) - I S- phenet hyl et hyl car banoyl | - 3- net hyl but | car banmat e

( Conpound 3¥n9U/S5i4henzy| TUS00/06385

3- et hyl - 1S- 12- hydr oxv- 1S- phenet hyl - 2- ( 4- di pheny! net hyl car banoyl oxazol 10
2-yl ) et hyl car banoyl | but yl car bamat e ( Conpound 335); benzyl '
3- et hyl - 1- {2- hydr oxv- 2- T4- (1- met h, | ~yl car banoyl ) oxazol - 2-yl | -

1- phenet hyl et hvl car banovl | but yl car bamat e (Conpound 336); benzvl 3-nethyl-I-
{ 2-hydr®&3%6 (h, 1@M(ﬂyllﬁ),5723(m, 15H), 3 8.35 (s, 1H), 8(C3,H42N406) '
2- L4- (1S- phenyl I I h

( Conmpound 337
2- hydr oxy. g@mmg&taa-bmm&ﬁm%éamb&ﬂg c[aﬁ;tpaxm)ma)pxazol 2-yl | et hyl car banoyl

| but yl car banat e - 2- 4- N-benz |-N-neth
| carbamo 1 0xX8%8 t APHBY| | but yl car bamat e

( Compaungma9ibitylchBigoy hb@nzﬂ&tﬂh_ig‘rlate (Com;ilcﬁnmg/aéy oxy- | -phenet hyl _ 20
2-4-pyrrolidi J rbgng{l oxazol - 2-yl ) et hyl car banoyl | but yl car banat e
( Conpound 340&—%@#—@4@' TEERs . hyl - | 42-hydroxy- | -phenethl -

2- (4-pi nes-beih(n:xkzoyi-elairb@ylp@obambmﬁ’ombﬁtﬁtnkmhmammhﬁﬂaut@ﬁn@amiﬂamt e

(Conpound 34 |rh rlndb-l | carbon 1
oxazol - 2 1 - nropylearng ,

| | bul carbamate

2-f4- 34d| / -yl -2-hydroxv_
1- phehet hyl et ¥yt par fpoufd 343); benzyl
3- net hyl Sbhén\@foﬁﬂez(r&mbvﬂ#shgdhgbdm@gmlﬁ |(thlp0und 292), MS (ESI) m/z = 664 (M +

1/ phenet By BONGF 8%99@gﬁobpﬁbﬂ%@ﬁ%ﬁa&&%ﬁfp& ERhTP S50 SBIA L
3- et hyl 1H), 8 22hyd A H) § 227 (4,21, 33.00 (il 28), fBishy 5. ea(dnaﬂylsamz(mj H);yl)- 30 1-
A< dr B SREuP ot 20 pedrha DU e 3 6B AR 1 ABS RET -0 7 1
et hyl tsar Ba by, 818-35-(sya i, 5,8.39y(s, LD, W C gl oOgat e ( Oonpound 346). -140 i 5 SEP
2U0 VD 00/ So4 4 POk SIRA00085, FLeseeil g ivs JR5 hgds anahageus to those
3-methylbutylcarbamate (Compound 293); MS (ESI) m/z = 535 M + 1); 'H-NMR (300 MHz,
CDCL,): 6§ 0.95 (d, I = 6 Hz, 6H), § 1.33 - 1.70 {m, 5H), § 2.00 (m, 1H), § 2.28 (m, 1H), § 2.67
(m, 2H), 8 2.99 (d, J = 2 Hz, 3H), 6 4.15 (m, 1H), 8 5.09 (m, 2H), & 5.50 (m, 1H), & 6.88 (m,
20 1H), 37.09-7.38 (m, 10H), 5 8.35 (s, 1H), (C,;H,;N,O¢);
benzyl 2-{2-[2-(2-benzyloxycarbonylamino-4-methylvalerylamino)-
4-phenylbutyrylloxazol-2-ylcarbonylamino } valerate (Compound 294},
benzyl 15-{15-[4-{(4-benzyipiperidin-1-ylcarbonylloxazol-2-ylcarbonyl]l-

3-phenylpropylcarbamoyl }-3-methylbutylcarbamate (Compound 295); MS (ESD) m/z = 679 (M +
25 1); 'TH-NMR (300 MHz, CDCl,): & 0.92 (m, 6H), 8 1.25 (m, 1H), 5 1.48 (g, J =4 Hz, 1H),
8 1.52 - 1.85 (m, 6H), § 2.09(m, 1H), § 2.36 (m, 1H), § 2.53 - 2.77 (m, 3H), § 3.03 (t, J =8 Hz,
4H), 3 4.19 (m, 1H), 6 4.65 (m, 1H), § 5.02 - 5.13 (m, 3H), 5 5.53 (m, 1H), § 6.68 (d, J=6 Hz,
1H), 6 7.08 - 7.39 (m, 15H), & 8.28 (s, 1H), (C,qHN,Oy);
benzyl 15-[15-(4-fur-2-ylmethylcarbamoyloxazol-2-ylcarbonyl)-
30 3-phenylpropylcarbamovl]-3-methylbutylearbamate (Compound 296); MS (ESI) m/z = 601 (M +
1); 'H-NMR (300 MHz, CDCL): 8 0.98 (d, =6 Hz 6H), § 1.58 (g, F = 6 Hz 1H), 1.62 (m,
4H), & 2.00 (m, 1H), § 2.27 (m, 1H), 8 2.76 (m, 2H), § 4.20 (m, 1H), § 4.70 (d, J = 4 Hz, 2H),
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compounds of Formula I: N-f 3-methyl- IS (1

S-thi azol - 2-yl car bonyl et hyl car banoyl ) butyl | - 4-nor phol i n-4- ylbenzan1de
(Conpound 347); and 5

N 11S- (2- benzooxazol - 2-yl - 1,i - di net hyl - 2- oxoet hyl car banpyl ) - 3- net h,

| Youtyll- 4-(4- nethylplpera2|n 1-yl') benzam de (Conpound 348 Proceedlng by
nmet hods andQ¥WEE4t 0 t hose set forth in this ApplicationP€ G of

Formula | are provided which are conprised by the eleqf%S§E@ Bﬁ C and D
listed in the followng Table 1. 10 TABLE 1 ABX R7z i 3 Ft~FP

AIBICIDI ON* OC*ICl ~j) NC it Ho HOA282C2D2p ~\ N~ U C- C NH
O1E*N ~ NH O
§4.98 - 5.18 (m, 2H), 5 5.56 (m, 1H), § 6.82 (m, 1H), § 7.05 - 7.42 (m, 13H),6832(d] 4

Hz, 1H), (C;;H;(N,0,);
benzyl 3-methyl-15-{15-(4-pyrid-2-ylmethylcarbamoyloxazol-2-ylcarbonvl)-
3-phenylpropylcarbamoylibutylcarbamate (Compound 297); MS (ESH m/z = 612 (M + 1);

5 'H-NMR (300 MHz, CDCL): 5 0.98 (d, J = 6 Hz 6H), § 1.4 - 2.15 {m, 5H), § 2.32 (m, 1H),
82.71 {m, 2H), 3 4.21 (m, 1H), 8 4.75 (d, J = 2 Hz, 2H), 3 5.09 (m, 2H), § 5.15 - 5.5 (m, 1H),
$7.10 - 7.38 (m, 13H), 8 7.7 (t, J =4 Hz, 1H), 5 7.95 (m, 1H), 5 8.32 (d, T = 4 Hz, 1H), § 8.59
(s, 1H), (C5,H3;:N,00);

benzyl 3-methyl-15-[15-{4-pyrid-3-ylmethylcarbamoyloxazol-2-ylcarbonyl)-

10 S-Qhenylprop_ylcarbamoyllbugﬁ]carbamate {Compound 298); MS (ESI) m/z =612 (M + 1);
"H-NMR (300 MHz, CDCL,); 8 0.98 (d, J =6 Hz 6H), 5 1.5 (q, }= 4 Hz, 1H), § 1.65 (m, 2H),

6 1.95 (m, 3H), 2.25 6 (m, 1H), § 2.68 (m, 2H), 6 4.19 (m, 1H), §4.72 (d, ] =2 Hz, 2H), § 5.09
(s, 2H), 8 5.41 (m, 1H), 8 6.90 (t, }= 2 Hz, 1H), § 7.05 - 7.35 (m, 10H), 5 7.46 (m, 1H), § 7.72
(d, I=6Hz, 1H), 8 8.31 (d, J=4Hz, 1H), 5 8.62 (d, J=4 Hz 1H),  8.73 (s, 1H),
16 (CyHyN;Oy);
| benzyl 3-methyl-15-[15-(4-pyrid-4-yimethylcarbamoyloxazol-2-ylcarbonyl)-
3-phenylpropylcarbamoyflbutylcarbamate (Compound 299); MS (ESI) m/z =612 (M + 1);
'H-NMR (300 MHz, CDCL): 8 0.98 (d, T =6 Hz, 6H), 8 1.5 (g, J =4 Hz, 1H), 1.65 (m, 2H),
1.95 (m, 3H), 2.25 (in, 1H), 2.68 (m, 2H), 4.19 (m, 1H), 4.72 (. J =2 Hz, 2H), 5.11 (d,J=4
20 Hz, 2H), 5.43 (m, 1H), 6.92 (4, J=6 Hz, 1H), 7.05-7.35 (m, 11H), 7.46 (m, 1H), 833 (¢4, J =
4 Hz, 1H), 8.58 (m, 2H), (C;,H;;N,;O,);
benzyl 15-{18-[4-(2-chlorobenzylcarbamoyloxazol-2-ylcarbonyl]-
3-phenylpropylcarbamoyl }-3-methylbutylcarbamate (Compound 300); MS (EST) m/z = 646 (M +
1); 'H-NMR (300 MHz, CDCl;): 5 0.98 (d, J=6 Hz, 6H), 3 1.5 (g, J =4 Hz, 1H),  1.62 (m,
25 4H), 1.958 (m, 1H), 8 2.30 (m, 1H), § 2.65 (m, 2H), § 4.19 (m, 1H), 5 4.70 (d, J = 2 Hz, 2H),
8 5.09 (m, 2H), 3 5.47 (m, 1H), & 6.82 (m, 1H) § 7.05 - 7.45 (m, 14H), 8 8.33 (d, ] =4 Hz, 1H),
(CysHa;,CIN,Og);
benzyl 18-{15-[4-{3-chlorobenzylcarbamoyl)oxazol-2-yicarbonyl]-
3-phenylpropylcarbamoyl }-3-methylbutylcarbamate (Compound 301); MS (ESI) m/z = 646
30 (M+1); 'H-NMR (300 MHz, CDCl,): §0.98 (d, J =6 Hz, 6H), 3 1.5(q,J =4 Hz, 1H), 6 1.62
(m, 4H), & 2.00 (m, 1H), & 2.25 (m, 1H), & 2.65 (m, 2H), 5 4.20 (m, 1H), 6 4.68 (d, J =2 Hz,
2H), 6 5.09 (m, 2H), & 5.43 (m, 1H), & 6.85(d, J=6Hz, 1H),5 7.05-7.45 (m, 14H), 5 8.33
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(d, I =4 Hz, 1H), (C;,H,,CIN,Oy);

benzyl 15-{15-f4-(4-chlorobenzylcarbamoyloxazol-2-yvlcarbonyl]-
3-phenylpropyicarbamoyl }-3-methylibutylcarbamate (Compound 302); MS (EST) m/z = 646 (M +
1); '"H-NMR (300 MHz, CDCl,): 6 0.98 (d, Y =6 Hz, 6H), 8 1.5 (q, J = 4 Hz, 1H), & 1.62 (m,
4H), § 2.00 (m, 1H), 6 2.25 (m, 1H), & 2.65 (m, 2H), & 4.20 (m, 1H), 3 4.68 (d, I = 2 Hz, 2H),
5 5.09 (m, 2H), 8 5.43 (m, 1H), 8 6.85 (m, 1H), § 7.05 - 7.45 (m, 14H), 3 8.33 (d, J = 4 Hz, 1H),
(CysHy,CIN,Og);

benzyl 3-methyl-15-{15-[4-(2S-phenylcyeloprop-1S-ylcarbamoyloxazol-2-ylearbonyll-

3-phenylpropylcarbamoyl }-3-methylbutylcarbamate (Compeound 303); MS (ESI) m/z = 637 (M +
I3 "H-NMR (300 MHz, CDCL): 8 0.92 (d, J =6 Hz, 6H), & 1.46 - 1.78 (m, 6H), & 2.00 (m,

3H), 6 2.31 (m, 1H), 3 2.67 (m, 2H), 5 2.99 - 3.22 (m, 1H), 5 4.20 (m, 1H)}, § 5.04 (d, Y = 6 Hz,
IH), 8 5.11 (s, 2H), 8 5.54 (m, 1H}), § 6.87 {m, 1H), & 7.08 - 7.47 (m, 15H), 5 8.30 (d, J = 2 Hz,
1H), (CyrHeN,Qg);

benzyl 3-methyl-15-{15-(4-diphenylmethylmethvicarbamoyloxazol-2-ylcarbonyl)-
3-phenylpropylcarbamoyl]-3-methylbutylcarbamate (Compound 304); MS (ESI m/z = 687 (M +
1); 'H-NMR (300 MHz, CDCL,): § 0.98 (d, J=6 Hz, 6H), 8 1.48 (g, J = 4 Hz, 1H), § 1.62 (m,
2H),  2.00 (m, 1H), 3 2.30 {m, 1H), 3 2.67 (m, 2H), 5 4.18 (m, 1H), § 5.09 (m, 3H), 3 5.43 (m,
1H), 3642 (d,J=6Hz, 1H), § 6.80 (d, J = 6Hz, 1H),  7.02 - 7.72 (mn, 20H),5 7.79 (4,1 =6
Hz, 1H), 6 8.33 (d, J =4 Hz, 1H), (C,;H,,N,O¢);

benzyl 15-[15-(4-adamantan-1-ylmethylcarbamoyloxazol-2-ylcarbonyl)-
3-phenylpropylcarbamoyll-3-methylbutylcarbamate (Compound 305); MS (ESI) m/z = 670 (M +
1); '"H-NMR (300 MHz, CDCL,): 8 0.92 (m, 8H), & 1.18 - 1.78 (m, 16H), § 2.00 (m, 1H), 5 2.31
{m, 1H), § 2.67 {m, 2H), 3 2,99 - 3.09 {m, 2H), & 4.21 (m, 1H),  5.11 (m, 3H), 6 5.51 (m, 1H),
0 6.87 (m, 1H), 8 7.02 (m, 1H), 5 7.08 - 7.47 (m, 10H), & 8.31 (d, J = 2 Hz, 1H), (C;;HN,0.);

benzyl 1-{1-[4-(1-methylethyicarbamoylhoxazol-2-ylcarbonyll-

3-phenylpropylcarbamoyl }-3-methylbutylcarbamate (Compound 306);

benzyl 1-{1-[4-(1S5-phenylethylcarbamoyloxazol-2-ylcarbonyl]-
3-phenylpropylcarbamoyl }-3-methylbutylearbamate (Compound 307); MS (ESI) m/z = 625 (M +
1); 'H-NMR (300 MHz, CDCL,): 8 0.92 (d, J= 6 Hz, 6H), 8 1.54 - 1.65 (m, 7H), 8 2.00 (m,
1H), 3 2.25 (m, 1H), § 2.65 (m, 2H), 8 4.15 (m, 1H), § 4.99 (d, ] =2 Hz, 1H), § 5.09 (s, 2H),
85.32 (m, 1H), § 5.43 (m, 1H), 5 6.79 (d, J = 6 Hz, 1H),  7.05 - 7.45 (m, 15H), & 8.31 (s, 1H),
(C3H N, O¢);
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benzyi 1-{1-{4-( IR-ghcnylethxlcarbamoy'l Joxazol-2-ylcarbonyl]-

3-phenylpropylcarbamoyl }-3-methylbutylcarbamate (Compound 308); MS (ESI) m/z = 625 (M +
1); 'H-NMR (300 MHz, CDCl,): 3 0.92 (d, J =6 Hz, 6H), & 1.45 - 1.68 (m, 7H), 8 2.00 (m,

1H), 8 2.25 (m, 1H), 8 2.65 (m, 2H), 8 4.15 (m, 1H), 5 4.99 (d, J = 2 Hz, 1H), § 5.09 (s, 2H),
8 5.32 (m, 1H), 8 5.43 (m, 1H), 8 6.79 (d, J = 6 Hz, 3 1H), § 7.05 - 7.45 (m, 15H), 5 8.31 (s,
1H), (C5eH o N,O);

benzyl 1-{1-{4-(N-benzyl-N-methylcarbamoyl)oxazol-2-ylcarbonyl]-
3-phenylpropylcarbamovl }-3-methylbutylearbamate (Compound 309); MS (ESY) m/z = 625 (M +
1); '"H-NMR (300 MHz, CDCL): 3 0.90 (d, J =6 Hz, 6H), § 1.27 - 1.68 (m, 4H),  2.00 (i,
1H), 8 2.25 (m, 1H), § 2.65 (m, 2H), § 3.10 (s, 1H), 5 4.19 (m, 1H), 8 4.71 (s , 2H), 5 5.09 (s,
2H), § 5.22 (m, 1H), § 5.43 (m, 1H), 5 6.99 (d, ] = 6 Hz, 1H), & 7.05 - 7.45 (m, 15H), & 7.60 (m,
1H), 8 8.31 (s, 1H), (C5iH,,N,O4):

benzyl 1-[1-(4-pyrrolidin-1-ylcarbonyloxazol-2-ylcarbonyl)-3-phenylpropylearbamoyl]-
3-methylbutylcarbamate (Compound 310); MS (ESI) m/z = 575 (M + 1); 'H-NMR (300 MHz,
CDCL,): 80.93 (d, J=6 Hz, 6H), 8 1.45 - 1.73 {m, 3H), § 1.85 - 2.12 (m, 5H),  2.34 (m, 1H),
32.64 (m, 2H), 6 3.62 (t, ] = 4 Hz, 2H), 5 3.82 (m, 2H), § 4.21 (m, 1H}, 4.99 - 5.11 (m, 2H),
8 3.55 (m, 1H), 8 5.43 (m, 1H), 5 6.79 (m, 1H), 8 7.05 - 7.45 (m, 10H), 3 8.31 (d, J = 2Hz, 1H),
(C3oHN,0p); |

benzyl 1-f1-(4-piperidin-1-vlcarbonyloxazol-2-ylcarbonyl)-3-phenylpropylcarbamoyl]-
3-methylbutyicarbamate (Compound 311); MS (ESI) m/z = 589 (M + 1); 'H-NMR (300 MHz,
CDCL): 8090 (d, J=6 Hz, 6H), & 1.25 (m, 2H), & 1.49 - 1.66 (mn, 6H), 5 2.12 (m, 1H), $2.34
(m, 1H), & 2.64 (m, 2H), 3 3.65 (m, 2H), 8 3.85 (m, 2H), § 4.17 (m, 1H), 4.99 - 5.11 (m, 3H),
8 5.55 (m, 1H), 8 6.67 (m, 1H), §7.08 - 7.39 {(m, 11H), 8 8.27 (s, 1H), (C;;H,N,Oq);

benzyl 1-{1-[4-(2,3-dihydroindol-1-ylcarbonyloxazol-2-ylcarbonyl]-
3-phenylpropylcarbamoyl}-3-methylbutylcarbamate (Compound 312);

benzyl 1-{ 1-[4-(3.4-dihydro-1H-isoquinol-2-ylcarbonyl)oxazol-2-ylcarbonyl]-
3-phenylpropylcarbamoyl}-3-methylbutylcarbamate (Compound 313); MS (ESI) m/z = 637 (M +
1); 'H-NMR (300 MHz, CDCl,): 8 0.90 (d, J =6 Hz, 6H), 8 1.25 (m, 2H),  1.45 - 1.79 (m,
4H), 8 2.11 (m, 1H), 5 2.40 (m, IH),  2.68 {m, 2H), 5 2.95(t, J=4 Hz, 2H), § 3.96 (t, 1 = 4
Hz, 1H), § 4.15 (m, 2H), § 4.86 (d, I = 6 Hz, 1H), 6 4.99 - 5.11 (m, 3H}, 8 5.59 (m, 1H), 8 6.70
(m, 1H), 8 7.05 - 7.45 (m, 12H), 8 8.35 (s, 1H), (C3;HN,Op)

benzyl 1-{1-[4-(3.4-dihydro-2H-quinol-1-ylearbonylyoxazol-2-ylcarbonyl]-
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3-phenylpropylcarbamoyl [-3-methylbugglcarbaméte (Compound 314); MS (ESI) m/z = 637 (M +
1); 'H-NMR (300 MHz, CDCl,): 3 0.90 (d, J =6 Hz, 6H), 5 1.25 (m, 2H), 3 1.40 - 1.69 (m,
3H), § 2.05 (m, 2H), 8 2.52 (t, J = 6 Hz, 2H)}, § 2.82 (t, J = 4 Hz, 2H), 6 3.80 - 4.21 (m, 4H),
34.86(d, J =6 Hz, 1H), 8 5.09 (s, 2ZH), 6 5.21 (mn, 1H), 3 6.62 (m, 1H), 8 6.85 - 7.31 (m, 11H),
5 §7.51 (m, 1H), 6 7.67 (m, 1H), § 8.31 (s, 1H), (C5;H,gN,Og);
benzyl 1-[1-(4-naphth-1-ylmethylcarbamovloxazol-2-ylcarbonyl)-

3-phenylpropylcarbamoy!]-3-methylbutylcarbamate (Compound 315); MS (ESI) m/z = 661 (M +
1); ‘H-NMR (300 MHz, CDCL;): § 0.90 (d, J=6 Hz, 6H), & 1.25 (m, 2H), & 1.54 (m, 3H),
3 2.05 (m, 1H), 6 2.59 (1, J =6 Hz, 1H), & 2.82 (t, } = 4 Hz, 2H),  4.12 (m, 1H), 4 4.90 - 5.09

10 (m, -4H), 8 5.34 (m, 1H), 8 6.71 (m, 1H), 8 6.95 - 7.12 (m, 3H), 3 7.27 (m, 10H), § 7.51(m, 2H),
5 7.88 (t, =6 Hz, 1H), 8 8.06 (d, J = 6 Hz, 1H),  8.35 (s, 1H), (C3sH, N, O);

tert-butyl 4-115-(1S-benzooxazol-2-ylcarbonyl)-3-phenylpropylcarbamaoyl)-
2-¢cyclohexylethylearbamoyllpiperidine-1-carboxylate (Compound 316);
18-{15-f4-(3 4-dihydro-2H-quinol-1-ylcarbonylyoxazol-2-ylcarbonyl]-ethvicarbamoyl |-
15  3-methylbutyicarbamate (Compound 317);
benzyl 3-methyl-15-{15-(5-phenyloxazol-2-ylcarbonyl)-
3-phenylpropylcarbamoyl]butylcarbamate (Compound 318); MS (ESI) m/z = 554 (M + 1);
'H-NMR (300 MHz, CDCL): 8 0.97 (d, J=4 Hz, 6H), 8 1.50 (t, J =4 Hz, 1H), 5 1.65 - 1.82
(m, 3H), 5 2.20 (m, 1H), 5 2.48 (m, 1H), § 2.75 (t, J = 4 Hz, 2H), 3 4.27 (m, 1H), 5 5.09 (s, 2H),
20 &§5.65 (m, 1H), 8 6.85 (d, I = 6Hz, 1H), § 7.12 - 7.62 (m, 14H},8 7. 77 (d, J = 2 Hz, 2ZH),
(Cy3HysN;05);
pyrid-3-yl 3-methyl-15-[18-(5-phenyloxazol-2-ylcarbonyl)-
3-phenylpropylcarbamoylibutylcarbamate (Compound 319); MS (ESI) m/z = 525 (M + 1);
'H-NMR (300 MHz, CDCL): 6 0.80 - 1.05 (m, 6H), § 1.27 (m, 3H), § 1.72 (m, 3H)}, § 2.15 (m,
25 1H),32.46 (m, 1H), 3 2.77 (t, J = 4 Hz, 2H), § 4.75 (m, 1H), § 5.65 (m, 1H},  6.95 (d, J = 4Hz,
1H), 8 7.02 (d, J = 4Hz, 1H), § 7.09 - 7.35 (m, 5H), & 7.37 - 7.62 (m, 3H), 3 7.80 (d, J =4 Hz,
1H), 8 8.15 (d, J = 6Hz, 1H), 8 8.75 (m, 1H), 3 9.09 (s, 1H), (C,,H,,N,0,);
benzyl 15-[15-(5-phenyloxazol-2-ylcarbonyl)-
3-phenvlnronvlsulfamovlmethvﬂ—2R-methvlbutvlcafbamate (Compound 320); MS (ESD m/z =
30 604 (M + 1); '"H-NMR (300 MHz, CDCL): 8 0.95 (m, 6H), 5 1.25 (m, 1H), & 1.49 (m, 1H),
3 1.65 (m, 1H), 3 2.15 (m, 1H), 5 2.48 (m, 1H), 3 2.85 (m, 2H), § 3.12 (m, 2H), 5 4.46 (m, 1H),
54.99 (d,J = 8Hz, 1H), § 5.12 (m, 3H), 86.32 (d, Y = 6Hz, 1H}, § 7.19 - 7.55 (m, 14H), 5 7.76
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(m, 2H), (C33HyN;05);
benzyl 3-methyl-1-{ 2-hydroxy-1-phenethyl-
2-[4-(3-phenylpropylearbamoyl)oxazol-2-yllethylcarbamoyl | butylcarbamate (Compound 321);
benzyl 1-{2-hydroxy-2-[4-(2-indol-3-ylethvicarbamoyl}oxazol-2-v1]-
5 l-phenethylethylcarbamoyl}-3-methylbutylcarbamate (Compound 322); MS (ES{) m/z = 666 (M
- +1); 'H-NMR (300 MHz, CDCl,): 3 0.90 (d, J = 6 Hz, 6H), & 1.40 - 1.80 (m, 6H), 5 2.00 (m,
1H), § 2.67 (m, 2H), & 3.09 (m, 2H), § 3.52 - 3.85 (m, 2H), & 3.99 - 4.20 (m, 2H), 6 4.26 - 4.44
(m, 1H), § 4.81 (s, 1H), 3 5.09 (s, 2H), 8 5.50 (m, 1H), § 6.72 (d, J = 6 Hz, 1H}, 3 6.99 - 7.41
(m, 14H), 6 8.18 (s, 1H), 8 8.39 (s, 1H), (C33H3N,0);

10 | benzyl 3-methyl-1-[2-hydroxy-2-(4-methyicartbamoyloxazol-2-yD)-
1-phenethylethylcarbamoylbutylcarbamate (Compound 323); MS (ESI) m/z = 337 (M + 1);
TH-NMR (300 MHz, CDBCl,): 5 0.90 (d, ¥ = 6 Hz, 6H), 6 1.33 - 1.80 {m, 6H),  2.00 (i,
1H), 6 2.67 (m, 2H), 2.89 (m, 3H), 6 4.1 (m, 1H), & 4.25 (m, 1H), 5 4.81 (s, 1H), & 5.09 (m,
3H), § 6.68 (d, J = 4 Hz, 1H), 5 7.09 - 7.38 (m, 10H), 6 8.18 (s, 1H), (C,sH;sN,O¢);

15 benzyl 2-{2-[2-(2-benzyloxycarbonylamino-4-methylvalerylamino)-1-hydroxy-

4-phenylbutylioxazol-2-ylcarbonylamino} valerate (Compound 324); MS (ESI) m/z =727 (M +
1); 'H-NMR (300 MHz, CDCL): 8 0.95 (m, 12H), 5 1.45 - 1.80 (m, SH), § 2.00 (m, 1H), 5 2.67

(m, 2H), § 3.99 - 4.15 (m, 2H), 5 4.85 (m, 2H), 8 5.09 (m, 4H), 8 5.50 (m, 1H), 6 6.88 (m, 1H),
§7.12 - 7.45 (m, 15H), 8 8.18 (s, 1H), (C,;H;N,Og);
20 benzyl 15-{2-[4-(4-benzylpiperidin-1-ylcarbonyDoxazol-2-yl]-2-hydroxy-

15-phenethylethylearbamoyl }-3-methylbutylcarbamate (Compound 325);
benzyl 15-[2-(4-fur-2-yImethylcarbamoyloxazol-2-y1)-2-hydroxy-

1S-phenethylethylearbamoyl]-3-methylbutylcarbamate (Compound 326);
benzyl 3-methyl-15-[2-hydroxy-1S-phenethyl-
25  2-(4-pyrid-2-ylmethylcarbamoyvloxazol-2-yDethylcarbamoyl[butvlcarbamate (Compound 327);
benzy! 3-methyl-15-[2-hydroxy-1S-phenethyl-
2-(4-pyrid-3-yimethylcarbamoyloxazol-2-ylethylcarbamoyl]butylcarbamate (Compound 328);
benzyl 3-methyl-15-[2-hydroxy-1S-phenethyl-

2-(4-pyrid-4-ylmethylcarbamoyloxazol-2-yhethylcarbamoylbutylcarbamate (Compound 329);

30 benzyl 3-methyl-15-{2-14-(2-chlorobenzylcarbamoyloxazol-2-y]1-2-hydroxy-

15-phenethylethylcarbamoyl tbutylcarbamate (Compound 330);
benzyl 3-methyl-18-{2-{4-(3-chlorobenzylcarbamoyl)oxazol-2-yl]-2-hydroxy-
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15-phenethylethylearbamoyl }butylcarbamate (Compound 331);

benzyl 3-methyl-1S8-{2-[4-(4-chlorobenzylcarbamoyloxazol-2-yl1]-2-hydroxy-

1S-phenethylethylearbamoyi }butylcarbamate (Compound 332);
benzyl 3-methyl-15-{2-hvdroxy-1S-phenethyl-

2-[4-( 2R—Dhenvlcvclonrop- 15-ylcarbamoyloxazol-2-yllethylcarbamovyi } butylcarbamate
(Compound 333);

benzyl 1§-[2-(4-adamantan-1-ylmethylcarbamovloxazol-2-yI)-
2-hydroxy-methyl)-15-phenethylethylearbamoyl]-3-methylbutylecarbamate (Compound 334);

benzyl 3-methyl-18-[2-hydroxy-1S-phenethyl-2-(4-diphenylmethylcarbamovloxazol-
2-yhethylcarbamoyl]butylcarbamate (Compound 335); '

benzyl 3-methyl-1-{2-hydroxy-2-[4-(1-methylethvlcarbamoylloxazol-2-y11-

1-phenethylethylcarbamovi }butylcarbamate (Compound 336);
benzyl 3-methyl-1-{2-hydroxy-1-phenethyl-

2-[4-(1S-phenylethylcarbamoylloxazol-2-yllethylcarbamoyl]  butylcarbamate (Compound 337);

benzyl 3-methyl-1-{2-hydroxy-1-phenethyl-

2-[4-(1 R-phenylethylcarbamoyloxazol-2-ylethylcarbamoyl t butylearbamate (Compound 338);

benzyi 3-methyl-1-{2-[4-(N-benzyl-N-methylcarbamoy]yoxazol-2-y1]-2-hydroxy-

1-phenethylethyicarbamoyl }butylcarbamate (Compound 339);

benzyl 3-methyl-1-[2-hydroxy-1-phenethyl-

2-(4-pvrrolidin-1-ylcarbonyloxazol-2-yDethyicarbamoyllbutylcarbamate (Compound 340);

benzyl 3-methyl-1-[2-hydroxy-1-phenethyl-

2-(4-piperidin-1-ylcarbonyloxazol-2-yDethylcarbamovllbutylcarbamate (Compound 341);
2.3-dihydroindol-1-ylcarbonyl)oxazol-2-

1-phenethylethyicarbamoyl }butylcarbamate (Compound 342);
benzyl 3-methyl-1-{2-[4-(3.4-dihydro-1 H-isoguinol-2-

1-phenethylethylcarbamoyl Ybutylcarbamate (Compound 343);
benzyl 3-methyl-1-{2-[4-(3.4-dihydro-1H-quinol-1-yicarbonvloxazol-2-y11-2-hydroxy-

1-phenethylethylcarbamoyl tbutyicarbamate (Compound 344);

benzyl 3-methyl-1-[2-hydroxy-2-(4-naphth-1-ylmethylcarbonyloxazol-2-yl)-
1-phenethylethylcarbamoylibutylcarbamate (Compound 345); and

15-methylethvlcarbamoyl }-3-methyibutylcarbamate (Compound 346).
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Proceeding by methods analogous to those described above provided the following

compounds of Formula I:

N-[3-methyl- 15-(18-thiazol-2-vlcarbonylethylcarbamoylbutyl]-

4-morpholin-4-ylbenzamide (Compound 347); and

5 1-1.1-dimethyl-2-oxoethylcarbamoyl)-3-methylbutyl]-
4-(4-methylpiperazin-1-ylbenzamide (Compound 348).
Proceeding by methods analogous to those set forth in this Application compounds of
Formula I are provided which are comprised by the elements A, B, C and D listed in the
following Table 1.
10 TABLE 1
A B 1" e C [ o D
| # x| | Ao
~ | )
R H a

Al Bl Ci D1

[+]
,d
o

3 N
H

0
s \_J

- :C*
1
o
A2 B2 f@ C2 D2
C*
1]
o)

L, "l
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While any combination of the elements A, B and C may comprise the compounds of the

Invention, certain combinations are preferred. For example, the following combinations
Al1-B5-C4-D1 Al17-B5-C4-D1 A66-B5-C4-D] A75-B5-C4-D1
Al28-B5-C4-Di All-B6-C4-Di Al7-B6-C4-D1 A66-B6-C4-D1

10  A75-B6-C4-D1 Al128-B6-C4-D1 Al1-B8-C4-D1 Al7-B8-C4-D1
A66-BE-C4-D1 AT75-B8-C4-Dl Al28-B8-C4-D1 All-B12-C4-D1
Al7-B12-C4-DI A66-512-C4-D1 AT5-B12-C4-D1 Al128-B12-C4-D]
AlI-B11-C4-D1 Al7-B11-C4-D1 A66-B11-C4-D1 A15-B11-C4-D1
Al28-B11-C4-D1 All-B14-C4-D1 Al7-B14-C4-D1 A66-B14-C4-D1

15 A75-B14-C4-Dl Al28-B14-C4-D1 All1-B5-C4-D2 . Al7-B5-C4-D2
A66-B5-C4-D2 A75-B5-C4-D2 Al28-B5-C4-D2 All1-B6-C4-D2
Al7-B6-C4-D2 A66-B6-C4-D2 A75-B6-C4-D2 Al28-B6-C4-D2
Al1-B8-C4-D2 Al7-B8-C4-D2 A66-B8-C4-D2 AT75-B8-C4-D2
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5 Whil e any conbination of the elenents A, B and C may conprise the
conpounds of the Invention, certain conbinations are preferred. For

exanpl e, the foll ow ng conbi nati ons

A11- BS- C4- DLAL7- B5- CA- DLAG6- B5- CA- DI A75- B5- C4- DI 4.5 SEP 2003
A128- B5- CA- - B6- C4- DI AL17- B6- C4- DI A66- ) 36- C4- DI

10A75- B6- cZWkg B6- C4- DI Al | - BS- C4- Dl AL7- BS- C4- DI PCT/US00/0688S

A66- B8- C4- D1A75- B8- C4- D1A128- B8- C4- D1Al | -B12-C4 D

Al7-Bl2- C4- D1A66- B12- C4- D1A75-B 12-C4-D 1A128-B12-C4-D

Al l -Bl11- C4- D1A17-B11- C4- D1A66- B11- C4- Dl A75-B11- C4- D1

Al128- Bl1- C4- D1A11- B14- C4- D1A17- B14- C4- D1A66- B14- C4- D1 -

15A75- B14 AA-H3TAD28- B14-ACUBRIAPE- B5- CAIDBRIGA-IE5- C4- [BP6-B12-C4-D2
AG6- B5- CAaRR¥8T4 8- C4- D2AdA82 BhpeA- D2Al11-81186-024- D2  A17-B11-C4-D2

Al7- B6- CA- _Bf- CA- D2A75- B6- CA- D2A128- R6-.CA= D2 Al .

1- B8- CA- Dﬁ‘%@q%é%& D Aég’*?—%g?%g%méégs_%i@%%z_ 164 tBYEP%003 WO

00/ 55144P&T1-RIAEABDA6885 ASSBIAEIIEA- DR Al AT5-BIHCADE- DR Al AIRIBI4CADDR AG6- B12- C4- D2
A75-B 12- CA- D2A128- B12- C4- D2AI | -B! 1-C4-D2A 1 7-B | 1-C4-D2 A66-B | |

- C4- D2AT75- - CA- D2A128- B11- CA- D2AI | - B14-C4- D2 Al7-

| 4- CA- ﬁ@%&—éﬁéﬁ&- D2A7é-%‘§%}‘kﬁD2A 12“&?%5'9%’04- D2 #3885-ca1

5A61- B5- CAYERRAGURIRS - CA- BOABTCHBL CA- DI ASS-BE4DI- DI AGGIBSCERL DI A92- B5- C4- DI
A133- B5- Chsdhs-Aoh- B6- C4-2B-pfedpB6- C4- QU3fBd.eBbr C4- Dl A38aB6+£4- DI A90- B6- C4- DI

Mg bio AERCRS 1o AL 81 o A TIoA: 55 BLieby < O

Al | - B31- CASTRIATBDR3 1 - CA-APAARIHIE31 - C4-ANAIZCHPI3- C4- DI92-B12C4DI
A75- B13 CA1Hlpdd 28pB13- C4- Di Al | - B21- C4- DI A75- B21- C4- D

Al1-B31-C4-D1
AT75-B13-C4-D1

Al28-B21-C4-Dl

Al1-B49-C4-D1

AT75-B31-C4-D1
Al128-B13-C4-D1
Al1-B46-C4-D1
A75-B49-C4-D1

Al28-B31-C4-D1
Al1-B21-C4-D1
AT5-B46-C4-D1
Al1238-B49-C4-D1

Al1-B13-C4-Dl
AT75-B21-C4-Di
Al28-B46-C4-D1
All-B50-C4-D1

15 A75-B50-C4-D1 Al123-B50-C4-D1 Al1-B51-C4-D1 A75-B51-C4-D1
Al238-B51-C4-D1 All1-B32-C4-D1 A75-B52-C4-D1 A128-B52-C4-D1
Al1-B53-C4-D1 A75-B53-C4-D1 Al28-B53-C4-D1
All-B5-C36-D1 A75-B5-C36-D1 Al28-B5-C36-D1 All-B6-C36-D1
A75-B6-C36-D1 Al28-B6-C36-D1 Al1-B12-C36-D1 A75-B12-C36-DI

20 Al28-B12-C36-DI All-B5-Cl1-DI1 A75-B5-CL1-D1 Al28-B5-Cl1-D1
All-B6-Cl1-D1 A75-B6-C11-D1 Al128-B6-C11-D1 All-B12-Cl11-Di
A75-Bi12-Ci11-Dl A128-B12-CL1-DI1 All-B5-C10-D} A75-B5-C10-D1
Al28-B5-Ci0-Dl Al1-B6-C10-D1 A75-B6-C10-D1 Al28-B6-C10-D1
All-Bi2-C10-D1 A75-B12-C10-D1 Al28-B12-C10-D1 Al1-B5-C35-D1

25 A75-B5-C35-D1 Al28-B3-C35-D1 All-B6-C35-D1 AT735-B6-C35-D1
Al28-B6-C35-D1 All-B12-C35-D1 A75-B12-C35-D1 Al28-B12-C35-D1
All-B3-C4-D33 A75-B5-C4-D33 A128-B5-C4-D33 Al1-B6-C4-D33
AT75-B6-C4-D33 Al128-B6-C4-D33 Al1-B12-C4-D33 A75-B12-C4-D33
Al28-B12-C4-D33 Al1-B5-C4-D83 A75-B5-C4-D83 Al28-B5-C4-D83

30 All-B6-C4-D83 A75-B6-C4-DB3 Al28-B6-C4-DB3 All1-B12-C4-D83

AT75-B12-C4-D83
Al28-B5-C4-D86

Al128-B12-C4-D83
All1-B6-C4-DB6

All-B5-C4-D86
A75-B6-C4-D86
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A128- B21- C4- DI Al 1- B46- C4- DI A75- B46- C4- DI A128- B46- 049| A
1- B49- CA- D1A75- B49- CA- D1A128- B49- C4- Dl Al | - B50- CA- DI -
15A75- B50- C4- DI A128- B50- C4- DI Al | - B51- C4- DI A75- B51- C4- DI

AL128-B51- CA- DI Al | - B52- C4- DI A75- B52- CA- DI A128- B52- CADl #hd SEP (003

1- B53- C4- D C4- Dl A128- B53- C4- D1 Al

1- B5- C36- k"?‘i@’%g&cse Dl A128- B5-C36-D 1Al |-B6-C36-D1 T CT/USI0/0688S
A75- B6- C36- DI A128- B6- C36- DI Al | - B12- C36- DI A75- B12- C36- DI

20A128- B12- C36- Dl Al | - B5- C11- DIl A75- B5- C11- Dl A128-B5-Cl |-DI Al | - B6- Cl
|- DI A75- B6- C11- DI A128-B6- G 1- DAl 1-B12- |-DI A75-Bl2-Cli D AL28-B
12-Cl1-DIAl 1-B5-C 10- D1A75- B5- Cl O DI

AL28- B5- CAD-EIARDISG- O G758 7B-186- CLO- APRAREHBES C10-DI-BALH-DIZ

1- B12- CLOP! A8 142- O Ohfik2abisl 2 C R0k dloh - BS- GiinDie pizs
A129- 6. CIUBGAPIHL 5. AT Pf)éé"éﬁz e Lo AR P

1- B5- C4- D33A75- B5- C4- D33A128- B5- C4- D33Al | - B6- C4- D33

A75- B6- C4- D33A128- B6- C4- D33AIl | - BMP% 75- B12- C4- D33

Al128- B12- C4- D33Al | - B5- C4- DB3A75 Al128- B5- C4- D83

30Al | - Bs- C4- DB3A75- B6- C4- D83A128&-al@psiivB BSBA| | - B12- C4- D83

A75- B12- C4- D83A128- B12- 04- D83Al 1- B5- C4- D86A75- B5- C4- D86

A128- B5- C4- D86AI | - B6- C4- DB6A75- B6- C4- D8B6A128- B6- C4- D86 - 165 WO
00/ 55144PCT/ USBdtd8885est compounds in varying concentrations were prepared in 10 gL of

a5 B5. or S ABRErNs iR thePa o sl it @R oniie

Al28- BG_ cmmlzeﬂiydmmwmammm@smozw @d [BER3.A0 284 33126)04 D123 EXAMPLE 28 5
wer o py ep Bty ailopRbii o e, 805 AORAUBHR KRS ¥5 B BBEET | B0 LOF e
assay buf fathepginB (D25 pGetpvin 89 plg of assay buffer) was added to the dlluuons The assay

N, N- i S( 25l e bl rd: ATLARBAANGRH SON:6eA8 bk ARERL) P AMLLDH ©)
%(. %%] an% al | Ot

pol yoxyet hy enesorbitan rmno aur at e, re| to (DTT), 2.5
mv . Hurraﬁtrm@nmhrepm - TR-ABIO26 nidhles w2 5ivh of Bssqyl buifer) wassadded th e ssey) was

added to E&lﬁ’mﬁl& Hﬂthiy%ﬁ'sis wgkefoma¥pcc&ophotomeuically at ( A 460 nm) for 5 minutes.

Apparent inhibition constants (K) were calculated from the enzyme progress curves using

—

15  standard mathematical models.
Compounds of the invention were tested by the above-described assay and observed to

exhibit cathepsin B inhibitory activity with a K of less than or equal to 10 pM.

EXAMPLE 29 .
Cathepsin K Assay

20 Solutions of test compounds in varying concentrations were prepared in 10 pL of
dimethyl sulfoxide (DMSO) and then diluted into assayAbuffer (40 plL., comprising: MES, 50 M
(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 room temperature. Z-Phe-Arg-AMC (4

25 mnMoles 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 modeis.

Compounds of the invention were tested by the above-described assay and observed to
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solutions were m xed for 5-10 seconds on a shaker plate, covered and
i ncubated for 30 mnutes at roomtenperature. Z-FR-AMC (20 nMoles in 25 AL

of assay buffer) was added to the assay solutions and
fol |l omed spectrophotonetrically at ( A 460 nm for 5 rﬁln‘nut%y%uipparent

i nhi bition ts (K) were calculated fromthe enzymp-pyQsogsss Curves
using 15 st‘gﬁgaésg mat hemati cal nodel s. Conpounds of then?nventlyon wer.e

tested by the above-descri bed assay and observed to exhibit cathepsin B
inhibitory activity with a K of less than or equal to 10 tM EXAMVPLE 29
Cat hepsin K Assay 20 Solutions of test compounds in varying concentrations:
were prepared in 10 JCL of dinmethyl sul foxide (DVBO and theh diluted into
assay buf feshibi anthepsin K énbibiseiy sptivify WESK: afdesprivan ¢rsanabtoslD:kMEDTA, 2.5 nM and
DIT, 2.5 nM. Human cat hepsin K (0.0906 pMles in 25 AL of assay buffer)
was added to the dilutions. The assay solutions were m xed for 5-10 seconds
on a shaker plate, covered and iFeAMBERE for 30 minutes at room
tenperature. Z-Phe-Arg-AMC (4 25? . E8 akddy 25 AL of assay buffer) was added
to the assay solutions and hydrolysis was Yol | oved spectrophotonetrically
at ( A 460 nm. for 5 mnutes. Apparent inhibition constants (K;) were

cal cul ated f 10yl g, 6NzY EEmRLRAGTRRRENENERHSIAHaAMAN oA femat | cal

nodel s. Corrpoun ention were tested e above-descri bed assay
and obs&r imethybsulfogde @W@EM&WW@@%M@M@W{# i, ceraprisngSYIRS. RO bi t ory

activity %Oéﬁgﬁmoﬁshﬁ%&ﬁﬁﬁ 2%rm1@9'"ﬁtlmarrlgatﬂt6g751trllﬂ(0 @%’cgnég Eﬂ% hepsin L

Assay PCT/ 6885 Sol uti ons of test conpounds in varying concentratl ons
wer e pr epapeybyffer)pes pdded tosheylilyiensy Theqagiay solitigas yver/moed fid-10seandsionat ed int o
assay b Uf fsﬁikel(ﬁge Emvefegquhéib&gd fovﬁﬁmng‘tgs ﬂMorr(thlﬁbéat@: ZERTA‘rg Al ™ and

DTT, 2. . "Human cathepsin L (0.05 pMdles in 25 p.L assay buffer)
was add ed les a2 5 i eesanintferpyas @E@S‘b‘? theessay FQ%‘H@“WF‘@YWIX%W?SSP“%@@LO seconds

on a s@akssécupﬂha{o&ememﬁ{mm% f&@%ﬁe@dA{)@hﬂ@ﬁmmuw&&&aﬁ;( HQRE
tenperature. ' Arg- AMC (1 les in 25 tL of assay buffer) was added

to the as §alyu1§te4 fmm @ﬂgnzawa pwwwvgﬁ u§mwat§nd@6‘+ maghsEgticapmodels.

spect r ophot oneiginsdkhlisor dle ifvertioft WRreEed b the abdVe AL ASd aRPAHaSBlerdeR R DI ti oON
constants (K;) were
exhibit cathepsin L inhibitory activity with a K; of less than or equal to 10 M.

EXAMPLE 31
15 Cathepsin S Assay

Solutions of test compounds in varying concentrations were prepared in 10 pL of
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 gL, comprising: MES, 50 mM
(pH 6.5); EDTA, 2.5 mM; and NaCl, 100 mM). Human cathepsin S (0.158 pMoles in 25 pL of
assay buffer) was added to the dilutions. The assay solutions were mixed for 5-10 seconds on a

20 shaker plate, covered and incubated for 30 minutes at room temperature. Z-Val-Val-Arg-AMC

(9 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.

Compounds of the invention were tested by the above-described assay and observed to

25  exhibit cathepsin S inhibitory activity with a K of less than or equal to 10 pM.

EXAMPLE 32

Ovalbumin Challenge Mouse
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cal cul ated from'the enzyne progress curves using standard nmat hemati cal
nodel s. Conpounds of the invention were tested by the above-descri bed assay
and observed to exhibit cathepsin L inhibitory activiyOwWgER alG of less
than or equal to 10 AM EXAMPLE 31 15 Cathepsin S Assay Sol utions of test
conpounds i s¥44Ng concentrations were prepared in 10 gdty@donedts et hyl
sul f oxi de % and then diluted into assay buffer (40 tL, conprising:
MES, 50 MM (pH 6.5); EDTA, 2.5 mM and NaCl, 100 mM. Hunman cathepsin S
(0.158 pMoles in 25 p.L of assay buffer) was added to the dilutions. The
assay solutions were m xed for 5-10 seconds on a 20 shaker plate, covered
and incubated for 30 minutes at roomtenperature. Z-Val-Val-Arg-AMC (9
nWbl es in 25 &Y oipe Gams) weersprsitised uigh %{g@w“t@uﬁhé)a&@@wre@éﬁq&? ¥ns and
hydrol ysi §ii\@Sminfud hyRY¥Rtie SB66L! @PRLLPTRY Iaaﬁ @Iaha'uatmee are cifhfiho@dn fOr 5
m nutes. Apparent inhibition constants (K;) were cal cul ateg fromthe
enzyme pr &eredy 2878 vedt bistreusdenfiamieriarde Hevesel chovalbpmis (40 s Gompisuhds of the
i nvent i ONpMRY Bak. CFc8 Grellsel BS. @nt?lpééﬁneld}éﬁl%'smg assaMcAnd, PRs&resed to 25
exhibit cathepsin S inhibitory activity a K, of less than or equal to
10 pM SEXHMPIoEtestzompenng gl B Biv0l %@%ﬂ%éé@lr& 167 AU_ S . hUU WD 00/ 55144
PCT / US00/ 06885(e5 Fefbicharifed With fintsMafbRom @ PSirtt Safuliciohod ahd witishs ( 10kg,

p.) adm nistered together wth alum nium hydroxide adjuvant (20 ng,

p.) on thallense- Biedungy werg ipsatfiaied fo histologicalegamipation ps seen aswayslbsztelzs or 24 by

exposur e bif¥fanPilion! ﬂhﬁg@%eie@nsﬂﬂla@@mﬁ@(b%@éuuﬁl\/lﬁkf@#m&m{lﬁ atJSb cInW' ce, 4
hours apart. M ce are dosed th either vehicle 0.59%M7 0.2 %

Tween 80 MAEIPresyry- The l%%werwﬁﬁtﬁ?ﬁad placed in ppts of 0B NG, Aﬁg flxateonahd 56 hours.

M ce vy e1@pNBRRZSANMu LIRS RORDRE Rhdsone ﬂredasse@ﬁﬁcﬁFh Qﬁiehgrééms(ﬂaabour S
after the first challenge). The lungs were insufflated for histological

exani nat i P 1R d5EPlogked]eraindipally ard F 2 KE\ fetion for stah gRimal Wasgat ahide deve!

i nsuf f 1 at giindvndih brbQ8%i. NSuetidnd kheh Wefe Q864 &K NRMhBx,(INBR eosial pﬁﬁb] 1 wat er
pressure. The Iuefgs were renmoved and placed in pots of 10% NBF. After

fixation Piesaeent ploweeses i prrioame M AgHABE s23igedir s the | ungs were processed

t hrough gr adedsigosaitiafeal FalM@ibn of thE1Rng kE3EHSIeBi@ad b Q6% Abeh@ngdntiidi nal |y and

one 2 Am section for each animal was cut at the |evel
inflammatory effect on vascuiar and mucosal beds after treatment with compounds of the

invention between ¢.03 and 30 mg/kg.
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of the main bronchi. Sections then were stained with haematoxylin and

eosi n. Pat hol ogi cal assessnent of sections is perforned and a grading is
assi gned. Histopathol ogi cal evaluation of the lung tisgug Birate a
dose dependant anti- 15 inflammtory effect on vascul ar and nucosal beds
after trea t W th conmpounds of the invention between 30 no/ kg.
L 5 SEP 208@%5%/ 55144 PCT/ US00/ 06885 EXAMPLE 32 Repreggﬁlt%g 9?0\9/%5 .

Phar maceuti cal Formul ati ons Containing a Conpound of Formula I 5 10 15 20
ORAL FORMULATI ON Conpound of Forrmula 1 10-100 nmg Citric Acid Mnohydrate
105 ng Sodi um Hydroxide 18 ng Flavoring Water g.s. to 100 nlL | NTRAVENOUS
FORMULATI ON Conpound of Fornula 1 0.1-10 ng Dextrose Mnohydrate g.s. to
make isotonic Citric Acid MonohyEAYMBLEIDS5 ng Sodi um Hydr oxi de 0. 18 ny

Water for Injegtion. g. 0 T - of Formula 1
1% M crocr yst§1E ?Sﬁ%g%%?}fa&’ﬁ%%%m?%/ﬂ @?@%?@W@“@W@ﬁgﬂ‘ Silica 1%

The resulting tablets are useful for admnistration in accordance with the

met hods of this ORAL FORMULATION
' Compound of Formula I 10-100 mg
5 Citric Acid Monohydrate 105 mg
Sodium Hydroxide 18 mg
Flavoring

Water g.s. to 100 mL

INTRAVENQUS FORMULATION

10 Compound of Formula I 0.1-10 mg
Dextrose Monohydrate g.s. to make isctonic
Citric Acid Monohydrate ' 1.05 mg
Sodium Hydroxide 0.18 mg
Water for Injection g.s. to 1.0 mL
15
TABLET FORMULATION
Compound of Formula I 1%
Microcrystalline Cellulose T3%
Stearic Acid 25%
20 Colloidal Silica 1%.

The resulting tablets are useful for administration in accordance with the methods of this
invention for treating or preventing a cathepsin mediated disease state, such as osteoporosis,
juvenile onset diabetes, multiple sclerosis, pemphipgus vulgaris, Graves’ disease, myasthenia
gravis, systemic lupus erythemotasus, rheumatoid arthritis, Hashimoto’s thyroiditis, asthma,

25 organ transplant or tissue graft rejections, chronic obstructive pulmonary disease, bronchiolitis,
excessive airway elastolysis in asthma and bronchitis, pneumonities, plague rupture, atheroma

and systemic amyloidosis.
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invention for treating or preventing a cathepsin nedi ated di sease state,
such as osteoporosis, juvenile onset diabetes, nmultiple scl eros‘i'ls? 2003
penphi gus vul garis, Graves' disease, nmyasthenia gravis, systeni'c u%
eryt henot asus, rheumatoid arthritis, Hashinmoto's thyroiditis, asthma, 25
organ transplant or tissue graft rejections, chronic obstructive pul nonary
di sease, bronchiolitis, excessive airway elastolysis in asthma and
bronchitis, .pneunonities, plaque rupture, atheroma and systemc
anyl oi dosi s¢cra368 15 SEP 2003 CLAIMS 1. A conpound of Formula I: | in
whi ch: A conprises a benzooxazol e or napht hooxazol e ring, each substituted
by a group R7 and optionally substituted with a group R8, wherein R7 is
hydr ogen,1. hal &\ céfipovhdadfFaxyulaI( C . ) al koxycarbonyl, nitro or phenyl, R8 at
each occurrence independently is halo, (C)al koxy, (Cl.4)alkoxycarbonyl,
nitro or trifluoronethyl; nis 0, 1, 2 or 3; X is =C; X2 is a bond or a
di val ent group of Fornula (a): Rfa) K8 ig -C (O or -CH2S(0O) 2-; wherein
wi thin Fornmula (a) R9 is_Rhydroden, Ris hyd[iogen or nethyl and Rig is
(Cl1-6)al kyl substitutedBawgp- | 4 { R'or -S(O 2R14, wherein R14 is
(C6_12)aryl (Ca_6)al kyl or et ef B\ Co- 12) gy Y} (C0- 6) al kyl ; wherein within R12
the aromatic ring system preseRt @y b syQsttuted further by 1 to 5
radi cal s i ndependently sel ected from (G~8)al®h, (C.6)al kylidene, cyano,
hal o, hal o-substituted (Cl.4)al kyl, nitro, -X5NR14R14, -X5NR14C(0O OR14, 170
r 1.5 SEP Zuuj -X5NR14C(0O) NR14R14 -XISNR14C( NR14) NR14 R 14, -X50R14, -X5SR
14, in ¥8fhO) OR 14 , - X5C( O NR14R14, -X5S(0) 2NR14R14, -X5P(O (OR14) OR14,
- X50P( O) (OR14) OR14, '

A comprises a benzooxazole or naphthooxazole ring, each substituted by a group R and

optionally substituted with a group R, wherein R’ is hydrogen, halo, (Ci.q)alkoxy,
(Ciw)alkoxycarbonyl, nitro or phenyl, R® at each occurrence independently is halo, (Ci.4)alkoxy,
(Ci4)alkoxycarbonyl, nitro or trifluoromethyl;

nis0, 1,2 or3;

X'is =C-;

X2 is a bond or a divalent group of Formula (a):

R R12
é\ NX Xg'g
bo
(@)
X’ is -C-(0) or -CH,S(0)»-;

wherein within Formula (a) R’ is hydrogen, R'! is hydrogen or methyl and R is (Cy.¢)alkyl
substituted with -SR™, -S(O)R" or -S(O),R'*, wherein R is (Ce.12)aryl(Co.g)alkyl or
hetero(Cs.j2)aryl(Co.g)alkyl; wherein within R'? the aromatic ring system present may be

substituted further by 1 to 5 radicals independently selected from (C,.¢)alkyl, (C)s)alkylidene,
cyano, halo, halo-substituted (C).¢)alkyl, nitro, -X°NR"R", -X*NR'“C(O)OR",
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-X'5NR14C(O)R15 -X5S(O)R‘5, -X5S5(0 2R 5 and -X5 (O R 15, wherein X5 is a
bond or (Cl.6)alkylene, R14 at each occurrence independently is hydrogen,

(Cl-6)alkyl or halo-substituted (Cl.3)alkyl and R15 is (CL. GM%EEQU
hal o-substituted (Cl.3)alkyl; R is -X6X7R20, wherein X6 is U3

-S(0O2-, X7 is a bond, -0- or -NR21-, wherein R2' is hydrogen or
(C1.6) aI k‘é{ and R20 is (i) ( alk | optionally substituted by -C(O) OR14

G -6
or (-MsNR( ONTR R, oatNe ¢ %)M‘I)QRI" SRt oKESR )X"SG(DQGRRX(I (00 )al kyl ,

g@%&ﬂ&ﬁ(@y@ﬂ" lhe%ﬁ%@&% A %yle{s&?@l d{%%& }(3:: Iklyl) phenyl ( Co

) a' kydﬁmﬂ‘dtép ﬁ@‘aw kés%l). Rabiy! 'XSC‘QBZR‘@' %{tfﬁglmh S

het er ocycl oa or het eroaryl substitute

XSGBZAJchXEﬁe,CB} ﬁ?ﬁﬂ@ach)éﬁﬁ(r@(‘ﬁﬁrﬁﬁ endSA] s ipaniZe5, (Glx}mnamfenap-subsntuted

%@%AH\;@@??&Q % SRESt}t%teg%(gbﬂgl% ?5?56?; kyl ene, R24 is

(CB 6) cyql'q @LM7R@C“§1):?&1IKX5 is gbg«r @)&9&% £8b4#-0C8r BIRY' K Yatherein R*!
pheny!l ( C0- 6) al kyl or het 6)al kyl ‘and R25 is hydrogen or

(A ishydrgan orfRes)elkyl, wnd Ri msm((é‘mgbalkm Q;ymlna ys:xbstlmt@dww iAOORG @yst em

. 2oi S Pl ARG e C PRI NGy AR 2

- C( @eteiés. y@j{:&)mﬁ msou)qsgg)eg loglRyleboystkyl hewhﬁozg,myctlsamywcy@meyﬁg group
a

of formula ( ut is nat limted hydr ogen or oxal o;

iPherglfroeipdiay] ORhetP@(ﬁydeQQ-ﬁ)a kyl, vebeawwald(caﬁm&mhesﬁr%'ﬁ@@uﬂ%t ed with

R2

| N 450084 OR24) OR24
cya?g%%ﬁ% tﬁ%@%swa%%l@S% el éi n %‘gy gégé octurr n%‘,e |nd5(épend)ently

:@sm?&): .KFNR?féﬁ(o)csm’dsxxmzé@(qu@ﬁ|oky| alnd R25 .lskhfu o,

Cl- a}0-sU t|tu C.3 C6_12)ar C2_3)a

\(/\hergglﬁlkigéﬂaﬁ $48p25§| W;fgf%aé@@s‘h)(%m%h‘zyh?ﬂ%%r S wi t?’] 1yt(() 5 r?adl cZu S
dep g hal

o CCEDERTAIES Wdhétf"amﬁ(&ﬁ"trgh@ﬂpe?? cﬁﬁmﬁ%ﬁmz)&g NRLAR14,

- X5 mmm@cwm(nmw and Ré%ﬁemro gen@s]é:hzt)alkym@@)emnhm 50 @) mrc_lwmm

SR AT A S PR R

(C s@babckﬁb €8 ﬂqum@m;dlo%l@ UMK () 1 edrRAbane.C(0)ORS whseinR'bts R3 and
R4 taken 179[(515)% 20 3 tog e?her \Elt’m%%@?dge car bon at(g)r)nto whi glh both R3

andaRdefified ahpye onwden afr A %gibflabp? geyp ehformula (a) then R' may be, but is not limited
to, hydrogen or oxalo;

R? is hydrogen;

R? is hydrogen, (C;.¢)alkyl (optionally substituted with cyano, halo, nitro, -SR%,
-C(O)OR*, -C(O)NR*'R*, -P(O)(OR*)OR?, -OP(O)(OR**)OR*, -S(0)R?, -S(0);R* or
-C(O)R*, wherein R?* at each occurrence independently is hydrogen, (Cj¢)alkyl or
halo-substituted (C,.3)alkyl and R is halo, (Cj)alkyl or halo-substituted (Cy.3)alkyl) or
(Ce-12)aryl(Cz3)alkyl, wherein said aryl optionally is substituted further with 1 to 5 radicals
independently selected from (Cy.¢)alkyl, (Ci.)alkylidene, cyano, halo, halo-substituted
(C19)alkyl, nitro,-X*NR“C(0)ORY, -X’NR“C(O)NR"RY, - X’°NRMCONR)NR"R, -X°ORY,
X°SRY, -X°C(0)ORY, -X°C(O)NRMRY, -X°S(0),NR "R, -X*P(Q)(OR')ORY,
~X*OP(O)YOR"HORY, -X*NRU“C(O)RY, -X°S(O)R"?, -X°S(0),R"* and -X>C(O)R!*, wherein X°

is a bond or (C;.¢)alkylene and R'" and R" are as defined above, or R® and R* or R? and R* taken
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cyblobutylene, cycloﬁentylene or cyclohexylene; R4 is hydrogen or as
~defined above; and R5 and*R6 together form oxo; and the N oxide
derivatives, and individual stereoisoners and m xtures OF‘ Bt SE%?@ﬁgmars

t hereof; and the pharnaceutically acceptable salts thereof. 20 onpound

of Caim1ljn which: Ais benzoxazgl-2-yl substituted by R7, wherein R7 is
hy dr{9geter With the cagbpnptam tncyhich pethg aﬁnﬂé{ yEatirehgd fosm WK’P@PXMGRS at each
occ |.ad ' | -4)al koxy, (CL.4)al koxycarbonyl,

ni tt%}rc(;ﬁrmt%rlﬂgi %%%%#;O}%&%&yeg%nd or a divalent group of Formula (a),
wher ei n vR‘Hshydxlégemwssc(eﬁhed%dvs;mﬁ(O)-, Rl 1 is hydrogen and R12 is a
group having t fol]lowing formula; 11 33 R( )gq.rl_~.S(O2,r~!"11" in
whi ch q i% %‘,d }g.ﬁo , %fémlfm gx%ér?&guﬁ?a’vé’iﬂdéé’@ﬁ"%ﬁ%&raﬂ‘éﬁ'é@vidﬁﬂ*esé@ﬁ‘?}équ i s

sel efideg - o3t el

e i € AL R R AR 7 e L s S

-XSC(O NRI 4R14, -X5C(O OR14, -X55(O R S, -XSS(O2RI5 and - X5C(O) R15,

wher ei n 2(5 isﬁ,a bond o(i % -.6)1al kyl. ene, R14 at each occurrence
i ndependéht | y 1% FUHOBH ﬂ,%_s‘?é‘h‘gﬂ- or hal o-substituted (Cl-3)al kyl and
R15 I's (QLisHeabéatzoPs-yhaltRriakdasy R U wheretdR’ é)l@hllﬁﬁen alo, (€ @Qﬂk@ﬁ,ed froma
group, consisting of acetyl, ;azetidin-3-ylcarbonyl, benzyf xycarbonyl ,
1- bdRzypalsopreabany) ppnigrerand Ry -aneach oaeustangs indepandontisuisthatoy (Cr)alkoxy,
bi c - 2= jcyclo[2.2.1]hept-2-ylcarbonyl,
ten%(-@ﬁ"?tagg?g%%]rr 0 wn?tré/lg%?{)f@)%%%}p& , 2-carboxypropionyl,
3- car box y}p%/ie pibony br a divaleat gloay wF Bemintd (a), Wheeyia vabex FoRmi (3) X3 is -C(0)-,
- 2-cyghohexyl et hyl syl fonyl, cycl ohexyl met hoxycar bonyl ,

3- c;yy[fl $F&B¢§T1yls,a gowyhavingthe Jollovving famubay | |~ 3- cycl opent yl propi onyl ,
di (2- met hoxyet hyl ) car banoyl , di net hyl car banoyl ,
6- hydr oxypyri d- 3-yl carbonyl, 172 115 SEP 2003 | H i m dazol - 4-yl carbonyl,
met hoxycar bonyl , net hyl sul fonyl, 4- | val eryl, ‘

in which q is 0, 1, 2, 4 or 5 and R® at each occurrence independently is selected from a group
consisting of (Cy.4)alkyl, cyano, halo, halo-substituted (C1_g)alkyl, nitro, -X°’NRR", -X°0R", A
-X’SR", -X°C(O)NRMRY, -X°C(0)OR ™, -X°S(O)R™, -X°S(0),R** and -X°C(O)R'®, wherein
X® is a bond or (Cir)alkylene, R™ at each occurrence independently is hydrogen, (C3)alkyl or
halo-substituted (Cy.3)alkyl and R' is (Cy.5)alkyl or halo-substituted (Cy3)alkyl;

R! is selected from a group consisting of acetyl, azetidin-3-ylcarbonyl,
benzyloxycarbonyl, I-benzyloxycarbonylpiperidin-4-ylcarbonyl, benzylsulfonyl,
bicyclo[2.2.2]hept-2-ylcarbonyl, bicyclo[2.2.1]hept-2-ylcarbonyl, tert-butoxycarbonyl,
carboxyacetyl, 2-carboxypropionyl, 3-carboxypropionyl, 2-cyclohexylacetyl,
4-cyclohexylbutyryl, 2-cyclohexylethylsulfonyl, cyclohexylmethoxycarbonyl,
3-cyclohexylpropionyl, 2-cyclopentylethylsulfonyl, 3-cyclopentylpropionyl,
di(2-methoxyethyl)carbamoyl, dimethylcarbamoyl, 6-hydroxypyrid-3-ylearbonyl,
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nor
nap
prp
pyr
tet
sel

"

phol i n- 4-yl car bonyl, 2-norpholin-4-ylethylcarbonyl; naphth-I-ylacetyl,

ht h- 1- yl met hyl car bonyl ,” oxal o, 3-phenyl propi onyl,

eradi n- 1-yl car bonyl , i peridi n-4-yl carbonyl razi n- 2-yl cag kog ,
y yl, pip y yl, py y ;ﬂogﬁg 2003

I d- 3-yl carbonyl, pyrid-4-ylcarbonyl, pyrid-3-ylam nocarbon

rmﬁﬁfdﬁﬁmf@gtcﬂrbﬁhﬁaﬁ@@l@(}caﬂfﬁzl %e&lﬁh&iﬂfoﬁ%ﬂﬁaﬂ?whl@mcar bonyl; R3 is

ected from dr ogen hen

(Cl. m91§hkl}ﬂ-§ﬂ11¢3®bw1y sznypdmkw -Wethpearhnnly!Raaphtticbiylacetybt her with the carbon

ato
hyd
ste

pharmaceutically acceptable salts thereo

whi
net

pyr

rlﬂpemrﬁcmympﬁaﬂﬁ-ywaﬂﬁn?r @%&Q;Dﬁéﬁbéﬂ}ﬁ 1;@@1 ~4-gRedrbohgl,
M—S-xlamm@a@pnzl tq@hycgomnrpﬂo)ﬂmbmy} mwaéhxﬂmpyrwﬁé&waﬁbbaﬂyl

|hé| :s),ul 33%%%%% BS gagﬁv(llé;]; g%%hen?g{:? Qh‘%’fo%;?::}bzng: car bonyl

Hab B By RkBtpii S8 o p2ite BiisHil et LSRG *End i nai vi dual

npound of daim2 in

or

t et r(ﬁhy)dﬂcwylfamylecwﬂkylmmﬁaﬁ& R t4R3n itsetiet Wyth thetdiyon atomio sydh bok Bt yI

-~ at

2- met 4sulfonl¥%§t I enyet hyl or R3 and R4 taken together with the
o5k (Gaghydies

wherei n R14

carB‘B Ikrignaxa are attached form cycl obut yl ene and

R33 at eqehs REGUELFASE doif otnd - A bitbos, EXORGyigoaR! O

hal o- subsi t%?g(g % &D‘? E ?{3 Q@f’ﬁn hé SR14 oarS ﬁ& ?Hw ¥
ster¢oisopprsiandmodwien dﬁﬂemdxsumbgs theredsﬁ/ almcbtye mhal('r(atelﬁ:)w,llj( ;xd:ceptable salts

hal su tituted (Cl-3)al kyl; and the N-oxide derivatives, and individual

ste oners and m xtures of st ereoi soners thereof; and the

phar maceut ically acceptable salts thereof.

whi

ch R33 at each occurrence independently is sel ected froma group

4. The conmpound of Claim3 in

consi sti dg of Therayapwyd of Glaind in sdidboxiy 0, tior 3R’ iseyerplglinad-tloathosnkt hoxy,

flu
tri

B Bl Oy B Rpol b g BB P Lo T *

st epgddseﬁwso@n;byﬂdmyhﬁﬂaoa&l ﬁtﬁhg&b@gﬁﬁmylbhbﬁmfor and the

pharmaceutical | y acceptable ,salts thereof compound of Caim1lin
Whi SR amiwemcae SRS T ety PGP IoBHY Py methylsutfonyleihy]

2 | 4 200. 3

2 gpg agé%vﬁoxy Y rﬁsg infr AR RGN L ORI kT e P

3,5

2 TELAOENBS IR (COIDMR oo ToRM Yk Siche R BN oA gy et

attached lﬁgrl‘n G}@b:)tmtﬁbneflan}ll Bhgdch tmbcﬁmmpbemtdlaydndently is (C1-4)a1ky1 cyano,

occurrence independently is hydrogen, (C;.3)alkyl or halo-substituted (C,.3)alkyl; and the
N-oxide derivatives, and individual stereoisomers and mixtures of stereoisomers thereof: and the

pharmaceutically acceptable salts thereof,

4. The compound of Claim 3 in which R* at each occurrence independently is
selected from a group consisting of (Cy4)alkyl, bromo, carboxy, chloro, cyano, difluoromethoxy,
fluoro, iodo, methoxy, nitro, trifluoromethoxy, trifluoromethyl and trifluorosulfanyl; and the
N-oxide derivatives, and individual stereoisomers and mixtures of stereoisomers thereof; and the

pharmaceutically acceptable salts thereof.

5. The compound of Claim 1 in which within Formula (a) R'? is

benzylsulfonylmethyl, 2-chliorobenzylsulfonylmethyl, 2-cyanobenzylsulfonylmethyl,
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2. ni trobenzyl sul fonyl met hyl , pyrid-2-yl net hyl sul f onyhnet hyl ,

o-tol yl met hyl sul fonyl net hyl or 2-trifl uoronet hyb%msg#m onyhnet hyl ; and
t he N-oxi de derivatives, and individual stereois$ m xt ures of

st ereoi sonmers thereof; and t he pharmaceutical | y- accept abl e sal ts t her eof .

AR pReA e, 53 i AT ERRRS Do

Xl iBmeho If; ih$1, 6Ghetk anejﬂﬁwt 1 en, car boxy, oxal o,
car banpyl xg?en? 6X %13?6% EI‘EIIe’l %@Hﬁ H?suli%n OC(O- or -S(0)2-, X7 is

‘a bchittobenzylsplfonpmethyl mwdea-mlnmhyls@fmyumesmdnomlym@xhﬁmfdnymemm R20 is

(i) t |l Sti,t a hal ni -NR ' 4R14,
- NR12( @(‘B%%‘ ﬁxylbﬁ% iﬁﬁz%mé %ﬁ? ‘fr‘J\f‘ng ‘K?FSE%VRHL%F&%P d&é{i‘&f) - SR14,

C( QeeBlidomers-akd NiRddfRE 4f ste%@b%'é'ﬁhﬁ&%&f mfﬁ’@)ﬁ%ﬁ&c@ﬂi attgﬁ(a@le(s(ﬂs 4) OR14,
-NR14C(OR'5 -S(OR5, -S(O2R 5, -C(ORIL5, - <R32
-S((§§1 2, C(OR22, -C(O OR22, C(O)NR22R23 -NR22R23 -NR23C(O)R22
-NR23C( O OR22, - NR23C( O NR22R23 or - NR23C(NR23) NR22R23, wherein R14 at each
occurrence i ndependently is hydrogen, (Cl-6)alkyl or hal o-substituted
(Cl1_3)al Kyl , A bompourdCifFaymulayt: or hal o-substituted (Cl_3)al kyl. R22 is
(C3-12) cycl oal kyl (CO. 6) al kyl , hetero(C3-12)cycl oal kyl (Co-6) al kyl,
(C6_12)aryl (Co. 6) al kyl hetero(CS " 2)aryl (Co_6)al kyl, 174 R-1 SEP 2003
(C9.12) bi cycl oaryl ( C0. 6) al kRI” or hetero(C8.12) bi cycl oaryl (Co. 6) al kyl and
R23 at each occurrence iGxddpe@dently is hydrogen or (Cl.6)alkyl, or (ii)
(C3-12) cycl oal kyl (Co_6) al kyIS\ @ete @(C3 §2)cycl oal kyl (CQ 6) al kyl
(C6.12)aryl (Co_6)al kyl, heter ) ar yB(qu 6) al kyl ,
(C9_12) bi cycl oaryl (Co_ 6) g kyl he ~12) bi cg«zl oaryl (Co-6)al kyl or
(iii) (C3_6)cycloal kyl (Co_® y . | oal kyl (CQ. 6) al kyl,
phenyl (Co-6)al kyl or hetera(C5_a) a3/l ¢¢0. 6 alAk substituted by -X50R24,
- X5SR24, -X5S(0 R24, -X5%( R240 -X5& 0O O) OR24, - X5C(O) NR24R25,
- XSNR24R25, - X5NR25C(O) R24, - XSNR25C( ) OR24,
- X5NR25C( NR25) NR24R25, wherein X5 is a“bond or

in which;:

A comprises a benzooxazole or naphthooxazole ring wherein X' is a ring member carbon

atom;
' nis0,1,2or3;

X' is =C- or -CH~;

X? is (Cr)alkylene;

~Rl is hydrogen, carboxy, oxaio, carbamoyl or -X*X'R%, wherein X° is -C(0)-,
-C(0)C(0)- or -S(0),-, X is a bond, -O- or -NR*!-, wherein R is hydrogen or (C1s)alkyl, and
R s (i) (Ci.¢)alkyl optionally substituted by cyano, halo, nitro, -NR'“R"™, -NR'*C(0)OR",
-NRMC(O)NRMRM, _N-RMC(NRM)NRMRM, -OR™, -SR™, -C(O)OR.M, —C(O)NRMRM,
-S(0):NR"“R™, -P(O)(OR'YORY, -OP(0)(OR)OR ', -NR™C(O)R", -S(O)R", -S(O),R",
-C(O)R", -OR%, -SR%, -S(0)R™, -8(0);R%, -C(O)R%, -C(0)OR%, -C(O)NR¥R?, -NR¥?R%,
-NR*C(O)R?, -NR®C(0)OR?,-NRZC(O)NR*R? or -NRPC(NRZ)NR*R*, wherein R* at
each occurrence independently is hydrogen, (Cy¢)alky! or halo-substituted (C).3)alkyl, R"” is
(Ci.6)alky! or halo-substituted (Cy.3)alkyl, R* is (Caz)cycloalkyl(Co.g)alkyl,
hetero(Cs.15)cycloalkyl(Co.g)alkyl, (Ce.12)aryl(Co.s)alkyl, hetero(Cs.;2)aryl(Co.s)alkyl,
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(G _6)al kylene, R24 is (C3_6)cycloal kyl (Co_6)al kyl, .
het er o( C3. 6) cycl oal kyl (Co: 6) al kyl, phenyl (Co-6) al kyl or

het ero(C5_6)aryl (Co_6)al kyl and R25 at each occurrence indepen@éﬁltsEP 2803
hydrogen or (Cl.6)al kyl; wherein within R any alicyclic or aromatic ring

Lo &P é@@?@ﬁ%’?@f—@?&ﬂ‘iﬁ%@%@%ﬁg ki Ry Hbiicy bt RaREAAYSuBREPE BT | Y
(O, neiinlys odioger G 4RI, 65)"4&4%@1@)4(004)%@%46( 0) NR 4R 4,
R14 Rl4) NR14R14, - - X6SR14, X5C( O) NR14R 4,
o AR oAy R B RV IRl S i) G SN ACL &) H 5.

et e et RGeSy o G PRI EERILSD, (1)) (G ekt
opt I(mmy)csdbﬂkﬂ(ﬂ&@dkﬂ hﬁemgﬁm)cmﬁkylmots)aﬂiyl ﬁﬁhﬁméﬂs)alkyl‘ggg( O OR 4,

- Gt Gaghle Eéme& b%s“@*@%& % 5%%@85% (SR,

-Efo*@‘?%§ @gﬁ”"’ P RS, NIRRT, S IR

| R ot G@J %EZE mﬁmﬁg&ﬁ) WReIBIR X?I(Scarbond or
BN e @é&ﬁ@! RSO SEGTIERIETC (18) ko

/ eAyleChI4lk me@ &¢Cs %@} 1164 @nd R* dtCdchladcamehdahdeendentBlial ky!
ﬁ;t g?o?ycgq%) c{{/cl oatle(‘ | ( tﬁ(é %g‘ E(Zt) aryl (Co-6) al ﬁéﬂleﬁ Bial ky
3112

het &yg{%n i “%aqeawl gy !@y)e ﬁmmcmm@m@rpsem may be

ona Sl R KO i) BHUAERLEI A e?ﬂaic&%%%%@?w%kéﬁ&m@ Aot
het ey, hihlo, halbysaystitaad y(Dugalkﬂehﬁop@t fionally is

et OB R oy KRR R By R, %ﬁ%s' %’E@%“?-Xé%%% MO

QIRRB 15 My oRBMNR: 4 5 ONR'8R'9
x55(9@ RlBI%?lg @EEG@RC?O) N%tﬁg(gg% ) X’S%Igl Q@Igl\)lgﬁs(ﬁcg )V\,herel n X5 is
as dEPNREC@RN e X RIBR'S -KBIOOHR' and XC.’(OGB&J Wbd:re ,R'band R" are as

d%%‘%{ oal kyl (Co-6) al kyl , hetero(C3. 12)cycl oal kyl (CQ. 6) al kyl ,
@3[ 6) al kyl, hetero(C5_12)aryl (Co.. )alkyl,

(C9 12) pq{zﬁgnydregélyér((@ yigikyl or hetero(Cs_12) pol ycycl oaryl (Ca- 6) al kyl,
or (ii) a,group selected from {)CS 12) cycl oal kyl (C4. 6) al Ig%/ ”
het er of CR 1o i GrQalk¥yplicnal) sbRyRied VG TP RAIq, 0iirg, N TR,

het eﬁgéﬁg%kw MG@@M#@KM NRMCNR'NRMRY, -OR!, -SR™, -C(O)OR",
-C(O)NR"RY, -S(0),NRR "4, -P(O)OR)ORY, -OP(0)(OR'ORY, -NRM“C(O)R", -S(O)R",
-S(O)RY, -C(O)R", -OR'S, -SR'S, -S(O)R'S, -S(O),R'S, -C(O)R'S, -C(O)OR'S, -OC(O)R',
NRMRY, .;NRVC(O)R', -NR'C(O)OR®, -C(O)NR 'R, -§(0),NR'R"7, -NR'"C(O)NR'*R"
or -NRC(NR")NR'R!7, wherein R'* at each occurrence independently is hydrogen, (Cy.s)alkyl
or halo-substituted (Cy.s)alkyl, R" is (Cy.)alkyl or halo-substituted (C:.3)alkyl, R" is
(Caaiz)eycloalkyl(Cog)alkyl, hetero(Cs.12)cycloalkyl{(Co.s)alkyl, (Cs.12)aryl(Co.g)alkyl,
hetero(Cs.12)aryl(Co-s)alkyl, (Cy.12)polycycloaryl(Co.)alkyl or
hetero(Cs.12)polycycloary}(Co.g)alkyl and R'7 is hydrogen or (Cy.¢)alkyl, and wherein within R'¢
said cycloalkyl, heterocycloalkyl, aryl, heteroaryl, polycycloaryl or heterpolycycloaryl ring

~ optionally is substituted by a group selected from -R'%, -X°OR"®, -X*SR", -X°S(O)R",

-X’S(0)R"®, -X’C(O)R'®, -X3C(O)OR'E, -X*OC(O)R'®, -X°NR'ER", -X°NR¥C(O)R'¢,
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- hal o~

(9. 12) pol ycycl oaryl (Co_6) al kyyl and hetero(C8_12) pol ycycl oaryl ( Co-6) al kyl

wherein said cycloal kyl, "heterocycloal kyl, aryl, heteroaryl, gﬁeéékoﬁﬁ%l
or heterpolycycloaryl ring optionally is substit ut ed by a grou t

from-R's, -X50R 8, XSSR'S -X5S(O)Ri 8, -X5S(0)2R18, -X5C(O)R s,

quﬁégg% m% )2NRt 8F§19 %ng oﬁ%%ﬁwﬁ@w PAO ORS,

wharkia i is asdefingd abde#? i hydwges odﬁrl@edklylahdkég

E’?Fé@rﬁ? Bl l?%lkyﬁgfg@?ﬁ?f Beries wi%yclﬁvﬁ%ff@a@ﬂ%&%q% (lﬁ Eﬁ%lhiﬁf |t gm d

I ’ _ .
?‘éle‘ff‘tﬁf’(ci‘?)@ﬁ’§cf"73’ a@lﬂs RIZ)%Q%&&%Q’EC?%? s L ?(5NR?48( 0 §R24s|ili4,8t ute
x5 MF@IQI Ry iy A erl(Co lalierl ar (ii) R gsmapys ecmmmmcycmmmmm

ey e SR A T e e A

defi (Iﬁbdz)ﬁdﬂgmlowyl(%%)aihyl and heRkR Ty tmﬂyd}eroam((rmmylc%a@m aidm to whi ch
bot h R4 ar e‘og{mgched form (C3.s)cycloal kyl ene or

(C3 °§’f d‘é%‘w& Reyl prh PghmeCler erhatgrpelyeyalparyl ring optionally
het gk Q@& t8i t 5 0 I
S ﬁdggéndeﬁ'?fiy%géegfeb?{)esglegr om ? I % ’V\%( WQE den %é?kg?aﬁo hal o,
GHR 't uKAA(QORS aK&@C(om‘% FEONR CROIR™®, ANRVAC(0)ORID) NR

XSSR(O¢ 4’%?%&@5%%% W@Mqr 0&3( oFe) CRJr%N%SQGIQ:( O NR' 4R14,

-X5 &h 3 12 2
def %\% ag%vlé{%\rhgg@ll s&#%?gﬂney%%?@ez?lﬁwﬁgﬁkas@?l negﬁggl J\?cﬁc e as

hy dreRpaRiCIRE $xstans plieseit may bersubitated fimthet by &ttt & radicalsrimsbependeitly sela:tgfr oup

% %mﬁ%%éé@mﬂ%&% g Syl TS D s R - R croo,

: XSEK GROR “; XEBEO CARREL!, X5N§ ‘{if%% SORS’fPX@I(W 9) OR29,
wher ST GORYY ggg@%% SR o m@@gﬁ‘mfj‘ Q%P( T
G O P BT S R O i X O it N et g e
( CG_fiﬁﬁ;l@MHO@é;mm) al kyl or hetero(C5-12)ar yI ( CI) 6) al kyI wherein within R7
by 1"t o 5C el ar@n g it 4560 BolL® YRS PO R Gna “‘*erte atached form
(C1 (@).@bﬁédlﬁﬁ&ﬂa or (C3 g)heterocycloalkylene, wherein said cycloalkylene or
heterocycloalkylene is optionally substituted with 1 to 3 radicals independently selected from
(Crg)alkyl, (Cy.¢)alkylidene, cyano, halo, halo-substituted (C;.g)alkyl, nitro, -X°NR'*C(O)OR",
X NRM“C(O)NRMRM, SONRMOCONRMNRMRM, -XSOR™, -X SR™, X5C(O)OR™,
-X’C(O)NR"RY, -X55(0),NR"RY, -X°P(O)(OR™)OR, -X50OP(0)(OR')OR",
-X°NRUC(O)RY, -X3S(0)R", -X°S(0),R" and -X°C(O)R', wherein X°, R™ and RS are as
defined above;
R* is hydrogen, (C).g)alkyl or as defined above;
R’ is hydrogen and R is hydroxy or R’ and R® together form oxo;
Rlisa group selected from cyano, halo, nitro, -R%, X°NRPRY -XSNR3°C(O)OR29,
_XSNRJOC(O)NRZQRBO’ -XsNR3°C(NR3°)NR29R3°, -X5OR%, XSR%, -XSC(O)ORzg,
-“X’C(O)NRPR*, -X*S(0),NR¥R?, -X°P(0)(OR*)OR%, -X°0OP(0)(OR*)OR?,
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cyan, hal o, halo-substituted (Cl4)al kyl, nitro, -X5NR14R14,
-X5NR14C(O) OR 4, -XSNR14C(O) NRt4Ri 4, - X5NR14C(NR14) NR14R14, %gﬁ?@a

- XSSR14, -X5C(O) OR14 -XSC(ONR 4R 4, -X5s5(0 2NR 14R14, -X5P(O 4,

- XSQP( O) ( OR14) OR14, - X5NR14C(0O) R15 -XSS(O) R15, -X5S(0) 2R S and - XSC( O) R15,

wh
| ngtra%gndent y I sqg?l(g@? 5?63@%1% Wﬁ“%@&%ﬁa?ﬁﬁﬁ%ﬁ a@%n%‘mnﬁz o,
haI ots duytieigen ot R (Kﬁdt)abkyﬁbcumnwl@h dﬁé@MPdﬂ(R% Nalleyt SRR 'GE @ QRalldyl,
4 - X5NR14 NR14 NR14R - XSOR14 XSSR14,
ol S S e e e oy m@m%um (Cordriipentia eri4,

- XS Y, SHRL &@@g

XS%HE)@%QL?% wher elﬁ)ﬁﬂ% Rl%%@ 7 anayi%&g defl neé @efs%&gp Ry ydltyogen or
(C1 'B?%mRthCdMMQ lite S(r@ficgly aidepcbnde(mﬁsd@)@yﬁndmQCk@h]d(QLG@ﬁd)k&yhdene

ot %"%‘ E%‘%Cl“?%ﬁ“%ﬁig&l&%&é“ﬁ?f %ﬁﬁ%f?@? lA;|y|ky| or

het eo@NW{j(@)mFW?CXQQRV ‘Gt R¥, ,xi@[@‘ﬁelxﬁsﬂk‘t htseByerENY. al icyclic or

t t be’substityted 1 to 5 radical
hoemch E@iﬁﬁ?R%éf@%{%hﬁmm”(@?FMﬁoﬁ ol arbanlt Lioo® harhee'

Dot ARG SRR Rl I s B B o cra,

- X5defihddRistREdand X5S( O 2NR 4R14, - X5P(0O) (ORi 4) OR14, - XSOP(O) ( OR14) CR14,
- X5NR14C( R‘ S, -X55(OR1 Xl S(O) 2R 5 and -XSC(O R 5, wherein X5, R14 and
RL5 are as atgafh %Hrfﬁméepﬁﬂ@qlﬁés selestaddeora 6F ia)alkyly (- Qallylideapayanal

har 23?%?2?‘?‘3@@?2@?’5‘2? R R NI R, X 08 IR “R o
of EKANR €MNR'ONRIRY, @RberﬁcS@bl‘azXfC(D)@R'EuK%I(Q)NRé‘iR’hy a group R|7 and

1 4 A4
R S '*ﬁ’{@?@ﬁib@ﬁ PO BR IR BN C R RRBIR B o ¢ ence

| ndexésydy m‘lsxndsxﬁt;bqwﬁ\%é%ﬁixbw arfdR 4 d6QERRAL Lyl . nitro or
is =C X8 i s net hyI ene or et hyI ene: Rl is - X6X7R20,

trifluor %e ! .
wher ei n ¥ is hydrogeyor (Ghc)alyt)@md, X7 is a bond, -0- or -NR21-, wherein R2
L_ﬁb £ d &@e g) %(1 ((g g@gﬁgﬂ(@ ﬁlkR% Guek efo(es lz)ébgloa@)’% 0% Ba“%H,t ronally
(Cs 12)aryl(Co_s)alkyl, hetero(Cs.12)aryl(Co.s)alkyl, (Co.12)polycycloaryl(Cos)alkyl or
hetero(Cs.12)polycycloaryl(Co-)alkyl, wherein within R* any alicyclic or aromatic ring system
present may be substituted further by 1 to 5 radicals independently selected from (C,.¢)alkyl,
(Cr)alkylidene, cyano, halo, halo-substituted (Cyq)alkyl, nitro, -X’NR“R™, -X°NR“C(O)OR",
XNRMC(O)NRRY, -XNRUCINRNRMRY, -X°OR™, -X°SR™, -XSC(O)ORI4,
-X’C(O)NR™R", -X’S(0);NR"R", -X°P(O)(OR')OR", -X°OP(0O)(OR'4)ORY,
“XNRUC(O)R, -X°S(O)RY, -X°S(0),R " and -X5C(O)R‘5, wherein X°, R and R'® are as
defined above; and the N-oxide derivatives and individual stereoisomers and mixtures of

stereoisomers thereof; and the pharmaceutically acceptabie salts thereof.
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(i1) (C3_12)cycl oal kyl (Co_6)al kyl, hetero(C3.12)cycl oal kyl (C0-6)al kyl, = .

(C6.12)aryl (Co-6)al kyl or " hetero(C5_12)aryl (Co_6)al kyl or (il ﬁ. o

(C3_6)cycl oal kyl (C0.6)al kyl, hetero(C3.6)cycl oal kyl (Co. 6) al kyl 9 SEP 2003

phenyl ( Co- 6) alkyl or hetero(C5_6)aryl (Co_6)al kyl, wherein said cycl oal kyl,

het erocycl oal kyl , phenyl or heteroaryl is substituted by

- X50R24, - X5C(O) R24, - X5C( 0O OR24, -X5C(0O) NR24R25, - Xl NR24R25,

- X5NR25C(D) mﬂhemﬁ%mmﬂlﬁanSC( O) NR24Rs5 or

- X5NR25C( R24I'~22](53 r in X5 is a be or . (Ci-6)al kylene, R24 is

(C3_ q%) cy 63 EEWP?’@&O ?é( tltuFFé‘t‘éfrf’oﬁreBn B) mméﬂually e@;tleyt%dw a group

phe wHerei R I I y n or

(G- 6) al kyl ; Rv\hl%\eﬁygfl{]ge\r}m &(9%1%&9%/? (Fg'@gﬁﬁglﬁ%&(&)ﬁﬁﬁ&grona ?lhg g{/%? gm

pr e REARITEHEE lmbpsmdmtlyuah&m (Cux)hlkexy,t@ﬁ)aﬂmxﬁcashdn;d it toee ot mﬂundmmm;e ntly

sel ect ed}rom Cl-j)alkyl, halo, halo-substituted (Cl.4)alkyl, -ORl4 and
-C(O ORrL ein R14 is as defined above, or when X2 is a di val ent group

of fornul}asleaﬁetﬁ)h@{bﬁjetwebe but is not limted to, hydrogen or oxal o;
R2 and R9 each, ar g, hydr ogen, IS hydrogen (C1-6)al kyl (optlonallz

subst i t utheds Wik Ry athsreimX] -G{Dﬂm-s«s;azzx is a B, OR2 41 -NRY

- Vﬁé%é%% é‘ﬁ)cg:dccugagﬁ’)c(g?%hagw %%?12“?9 F@gﬁ% gf(()é@ﬁ(‘%rm kyl or

- hal QH}S@SE)BWIWEYI(C&-G)@I@I kabr@ﬂ:zgﬁa’r&oh&yf(%)ﬁm@l K@l Ry ﬁal&%’lhﬁt i tuted

(Cc1 ? 12) ar wherein said lonally is

subdf é@))?fél’ [(phé)lal W ?lh(ll —51’9}’?18@1?% Cee)atkyly éﬂf@ﬁﬂ@m)p)jﬁl@dkﬂ@@ﬂﬂlkﬁom

<n.C%P?@lé%ﬂa%%%‘fﬁéf@%m@ﬁm%%@ <R BTl S Corla
:éggn?m or kaﬁx@jd]fmbsnm&ﬂ(t@- 3 g( o»éumm%qx;gl@cgﬁgg@% é?)o)og_lg,
vvhercg@ gﬂ%ﬁ%\ g(%éD R%O&Q&mﬂmg%@%fﬁnéﬂ above, or R3 and R4
takex%kt?%ﬂﬁmﬂm% %ege’ﬁliﬁél& AbSHA C;(‘W '{‘/)ﬁ gif24;R3 and R4 are attached

form écloprop | ene, clobut | ene, ene or cyclohexylene; R4 is

hydf W@naﬂgé Qi)eiﬁﬂlhlé csﬂbaﬁnﬁqa@)aﬂlq@mmayl(e@@mm and R32 is

- XORa4 wh I vvh X8
o oSG a@%”neﬁé@gsf& Ers P ith Na? alitreredr
t ogetomaucmgmysm p&bmmtaf? be uﬁmmtasﬁmeﬂbﬁ% se@bsﬁmeﬁ&hﬁ&leﬁeﬁaémy

oal kenyl , hete CS,12) cycl oal ben yl,

Egéﬁ) %4< nyl 12)cyc
P (G 61t i, I spbsiied (Bt cOBL 5 SHOIOR
as defined above, or when X is a divalent group of formula (a) then R' may be, but is not limited

to, hydrogen or oxalo;

wherem R"is

R?and R® each are hydrogen;

R’ is hydrogen, (Ci¢)alkyl (optionally substituted with cyano, halo, nitro, -SR%,
-C(O)OR™, -C(O)NR*R¥, -P(O)(OR*)OR?, -OP(O)(OR*YOR?, -S(O)R%, -S(0),R or
~C(O)R?, wherein R? at each occurrence independently is hydrogen, (C;)alkyl or
halo-substituted (Cy.3)alkyl and R is (C).¢)alkyl or halo-substituted (C;.5)alkyl) or |
(Ce-12)aryl{Cs.3)alkyl, wherein said aryl optionally is substituted further with 1 to 5 radicals
independently selected from (Cj.g)alkyl, (Ci¢)alkylidene, cyano, halo, halo-substituted
(Ci4)alkyl, nitro,-X’NR“C(O)ORY, - X*NRC(O)NR"RY, -X’NRUCINR)NR“RY, -X°OR",
-X°SR", -X’C(0)OR", -X°C(O)NR™R ", -X’S(0),NR"“R ", -X*P(O)(OR'YOR ™,
-X°OP(OXOR™ORM, -X*NR“C(O)R Y, -X*S(O)R ", -X°S(O);R'® and -X°C(O)R", wherein X°,
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. having t

het ero(C8_12) bi cycl oaryl and R37 and R38 together with the atoniwl ch
R37 and R38 are attached 'form hetero(C5_12)cycl oal kenyl, het ert( ﬂﬂﬂSyl
or hetero(C8_12)bicycloaryl, wherein wthin R34 said cycl oal kenyl ,

het er ocycl oal kenyl, aryl, het eroaryl, bicycloaryl or heterobicycl oaryl may

be spbsihil RH a6 af aéﬁﬁearabbve Iar RO and Rafﬂc@&‘{o%eﬂa@ﬂﬁrﬁﬁ RS oh SE6MES WhskH B
(G-6)al kg (C1,.6)al kyli'dene, cyano, halo, halo-substituted (C _I)alkyl,

ni t rI& m.dned fomﬁm@@y@&myclmwmwﬂmmm orxghipherpletifiR14) NRI 4
R 14 - X5C(O) OR14, - X5C(O) NR14R14, - X5S(0) 2NRL4R14,
x5P(0)(a§Q)h%)é§f§°“° (ﬁ?’@ﬂ 9% OR14, - X5NRLAC(O) R15, - X5S(O) R15,
XSS(O)ZFE.%axﬁlr‘thog@ﬁ‘érCﬁ)ﬁlaxovﬁarel n X5 is a bond or (Cl-6)al kylerie, R14
at each ocgurrenge mdepKEdently i s hydrogen, (C-6)alkyl or

hal o- subsRi tPedt, Phemruik ja methilora whes mm@xlenyprtsrabmﬂdd@n@%tmtut ed

d 34 Angpt 10 c] r mers and
%xf@’gé’{% st%l e?léos%;egrirters t ﬂ_gg-}r{ %I%?’he p %Pn’gécé&ﬂ Fcal E/h%fc%ﬂé% abl e

sal twhithB’ enﬁR%arerﬁﬁcMﬁumdz.QﬁlkEﬁ}d,l (Os{)eyelowlicemlpl, A i s benzooxazol - 2-yl,
(CL1. 4) al koxycarbonyl or nitro

e et e ARV Ao A b b, Conaibisyclogy i ooy
(Cl fki%qg%¥?8ﬁ? { and R7508 RO ¢g g&m%ﬂm& %&m& fo wﬁﬁﬁﬁ %ﬁﬁ%ﬂﬂl a group

gforrrua 17 SEP 200 1 n whic , 2, 4 or 5

b and aF!BQl‘ledthmbﬁemeurz)cemballﬂenyieb@ﬁd@abMI$>r heﬂemﬁegd)lﬁcmhoaaylgwhupm

f |l o t G . 4)al kyl,
o it B i oG hotere Y EdSnen] iR BaRB RS O OR 4,
XS%@}cFﬂ@cloaR@%@ BB stitkd- ARk ByRle 5 MORMR Iumepéi&lelnﬁ eleGag ﬁefn
(CI (g) al kyl ene, R14 at each occurrence independently i hyd{4

pikyl, (Gm)allkahéﬁnﬁmmhaﬂ@dlatoauba)tatew ldnl!tylanm, SX{IR-'B al kyl or

222?’%““@&@?%@ R T SRR AN PR e, 511 19 O

b e Cg %r-KéﬁGO)NRdﬁl‘f‘,de(GMN%éﬁﬂb‘b FXfP(CD@iEZWCE:J’l“f-QﬁlfUP(O{)(OR‘T)OR”,
I CV. ar pon (o 0 e carpon ,
tert‘ﬁﬁé‘ Q@Qﬁ% ﬂ%ﬁzo)ﬁcgr&%{( %% 12 %9‘1“6‘&36#9% bond or Y

A | )
2 o VeI P SErree ﬁ%@"?ﬁ‘]ﬁet r??af‘%@ TS i substituted
3- ¢ {6t oyl B "wwiﬂ)amyma@mmf@@h“@h@ﬂ theNeykideodeeivativasrangi ony! |

5 (%ﬁe %f{ﬁ%t § f%,f? 2 ’es %Ifstn%}eg slo&%{sb eg% and the pharmaceutlcaliy

acceptable salts thereof.

8. The compound of Claim 7 in which:

A is benzooxazol-2-yl, wherein R’ is hydrogen, halo, (Cj.s)alkoxy, (Ci)alkoxycarbonyl
or nitro and R® at each occurrence independently is halo, (Cj4)alkoxy, (C;.4)alkoxycarbonyl,
nitro or trifluoromethyl;

-X2S(0)R¥ is a group having the following formula:
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| Him dazol - 4-yl carbonyl, nethoxycarbonyl, methylsul fonyl, 4-nethylvaleryl,
nor phol i n-4-yl carbonyl, 2-'norphol i n-4-yl ethyl carbonyl, naphth-1- YMQEP 2083
napht h- 1- yl net hyl car bonyl , oxal o, 3-phenyl propionyl, ‘
pi perazin-1-yl carbonyl, piperidin-4-ylcarbonyl, pyrazin-2-ylcarbonyl,

pyri d-3-yl carbonyl, pyrid-4-ylcarbopy : pyri d- 3- yl am nocar bonyl ,

t et rahydr opyr an- 4-yl car bonyl and t Ic_i{iyzica:ﬂyran 4-yl oxycarbonyl; R3 is

sel ected from hydrogen, (Cl-4)alk €2- 3) al kyl or

(d _4)al kyl sul fonyl (C2_4) al kyl RS d R4 taken together with the carbon
atomto which both R3 and R4 aje attached form (C3-6)cycl oal kylene; R4 is
hydr ogen or as defined above; )534 Is (C6_12)aryl or hetero(C5-12)aryl,
each optionally substituted 1 to 5 radicals selected froma group
consisting of (G -4)alkyl, cyano, halo, halo-substituted (g -4)al kyl,

nitro, -XSNR14 R14, -XSOR14V¥¥XSSR14, -XSC(O NR14R14, -XSC(O) OR14, _X S(OR
15, -XS(0)2R 15 and - X5C( O R15, wherein X5, R14 and R15 are as defined

above; and the N-oxide der%vat ives and individual stereoisoners and
m x upaiehgris 8 brledios Srand R7 tteracly becusmeded indegrndenthcie selectad fipm mgoept abl e

sal L] The, co f . da 1 4 is 0, 1
7 5ot SR Ayl Lol Tela Al prbb ol Rllof RN R A O oyt
; p| peXf&R ﬁ~x5 (@)MU&WJ xs OYOFOR Y -3658@)':!2{'50%(0)21@‘9 rahai = OOJRFDAAYein
- pyr rbg;n etranydr yran-4-yl carbon
t et ﬂ %ﬁ? r4] lsao Ry ish ocmg‘rwe@mpendenum hydrogest (nhdalkflony| et hyl
phepgb bttt 1X &3} ¥l suk fanyl thyI
2- ch?orohsenzﬁ? geﬁﬁu% t%y?s%p%ﬁ aﬁ%) aelﬁséy W AL@
2-di fl uoRdJ;gageiggﬁ f -3-
3 5 di Sooxgﬁz'dgﬁﬁ Eféqp &ﬂﬁlh{%ﬁﬂc ﬁg’ azgthdql 3-ylcarbonyl,
2- nBey nﬁw eatbonda - @fﬁqumﬁwnylpleem@n ylss«rbpwlzbwbrbulfqmdul f onyl net hyl ,
2 nbi‘cyabmzjh&plﬂ-i M&Umyh ¥ic clo[mz it ?@w@&ﬁkﬁﬂﬁ Yl B xFBA By,
&ﬁﬁ’ 5%%%%{ 2u| fo “&L rifl ugr omaiﬂt]é enzy sul fonyl met hyl ; and
t he 4P K?Béo ¢ qaﬁlﬁﬂx\)’PEﬂPé?ny 2P ¥eRBEEYL and i xt ures of
st e‘ﬂ@MﬂQb@M@tmhQem;fclolmmy[eﬂabﬁuh‘hmylf@&hﬂekﬂﬂidthbx@@gﬁ@ﬁﬁpl e salts thereof,
103-583 H@ﬁ rr'gX/f consisting of: N [1R (1S
benzooxgzo : cgf%gxa?ﬁg‘ﬁ{/‘?ﬁ‘é{&@ifg ! %g&ltél%%%ﬁpgoﬁl?né' | et hyl ] nor phol i ne-
4- cHif oyl dimethylcarbamoyl, 6-hydroxypyrid-3-ylcarbonyl,
1H—nmdazol—4-ylcarbonyl, methoxycarbonyl, methylsulfonyl, 4-methylvaleryl,
morpholin-4-ylcarbonyl, 2-morpholin-4-ylethylcarbonyl, naphth-1-ylacetyl,
naphth-1-ylmethylcarbonyl, oxalo, 3-phenylpropionyl, piperazin-1-ylcarbonyl,
piperidin-4-ylcarbonyl, pyrazin-2-ylcarbonyl, pyrid-3-ylcarbonyl, pyrid-4-ylcarbonyl,
pyrid-3-ylaminocarbonyl, tetrahydropyran-4-ylcarbonyl and tetrahydropyran—4—yloxycarbonyl
R? is selected from hirdrogen, (Ci)alkyl, phenyl(C- s)alkyl or
(Cigalkylsulfonyl(C; )alkyl or R* and R* taken together with the carbon atom to which both R>
and R* are attached form (Csg)cycloalkylene;
R%is hydrogen or as defined above; and
R*is (Cs.12)aryl or hetero(Cs.1z)aryl, each optionally substituted by 1 to 5 radicals
selected from a group consisting of (C;-4)alkyl, cyano, halo, halo-substituted (C;)alkyl, nitro,
X*NRMRY, -X°OR", -XSR™, -X*C(O)NR™R", -X°C(O)ORY, -X*S(O)RY, -X*S(0);R"* and
-X’C(O)R", wherein X°, R' and R" are as defined above; and the N-oxide derivatives and
individual stereoisomers and mixtures of stereoisomers thereof: and the pharmaceutically
acceptable salts thereof.

180



1R (IS
benzooxazol - 2-yl car bonyl but yl car banoyl ) - 2- benzyl sul f onyl et hyl cahlbﬁrﬁpe,zm
N- (1S- benzooxazol - 2-yl car bonyl but yl) :
2R- et hyl sul f onyl am no- 3- benzyl sul f onyl propi onam de; N-(1

S- benzooxazol - 2-yl car bonyl but yl car banoyl ) - 2R- ( 3, 3- di et hyl ur ei do) -

3- (2- met hQX'Y _%o%ﬂh%?@ Wﬁ%}ﬂ&ﬁ@s% 1 o'}"2 R! Bhdrpholin-4-ylcarbonyl, *

S- benzooxazo car bon

2- ( 2mgthexYraFhemy m@aﬂ%ﬂ@wh mppadiwyﬂpar pt}ylnpmmrzrerlwhmvbox am de; N[
I R-( }95&333‘.19 ML I
>r‘glﬁFcaﬁt?g%g‘prsuI ? ﬂ@&mﬁﬁ;ﬁﬁ)ﬁ%ﬁol I n mg’lhﬁrbon xam' N[ 1 R(
S— b é%ﬁgﬁﬁ%}ﬂ 5,1355/ yisu onylethyl phenethyl ot propyl
gnZyd:sluM“ SOt Ewtbdng}al@mmiyhﬂalhﬂ Mhb@éﬁﬁtﬂﬁxlfd%iy[ﬂﬁéﬁl lltS) sul fonyl) et hyl ]
en arbg e car Cc obenzyl sul fonyl ) e
E)%% r&ﬁ@é‘fm‘La &11&1%{? Bﬁgﬁ%&%&]ﬁéé rbonyl>/pent yl c;r bam)gl ) -

2 ( 235ﬂ-ﬂfm@tbﬂmmxmk-ﬁbmz&lb/hu]ﬁbmbﬂlﬂ Byhﬁho:b&)ﬂm)ésulfﬁnb!hﬂ.éﬂaﬂl

2 (2 dlfiiuioiro oé>§ lg‘ﬂz gﬁ%@ohy l)s lfo {I 4- car boxyam de;
N- [ BridiZsy @byl) 2-(3,5

- di rﬁaﬁ‘iﬂ(iorcﬁﬂétﬁﬂﬁb fﬂﬂjr Iah@memohwe]dehwweg ahd NRINi88A! steBebidoineps SEP

QL A s B T G
S- benzooxazol - 2-yl car bonyl p entyl carbanoyl) - .
bensooxagy e @?f*@)‘{ﬁ it ko Rof Pelb cbiingatom der MRS
2- 0- t ol y¥rbkA( Ssbﬁnzmvgaze wlmnmutﬂmw@rmmm&onm(hymmo@holme-
S- beng@ssa gtﬁ»a 2-yl carbonyl pentyl carbanmoyl )- 2-(2-trifl uoronethylb
enzyl sul fo Yethyl] norpholine-4-carbox amide; N[ 1 R (1 S-benzooxazo
1-2-yl car“PJ"g]i{X}l -3 - phenyl propyl car banoyl ) -
2- bdRz{l Siehtaixyzdthylcdbba@bityraitdaioyd-behzRs(Fonylethylcarbamate;
S benzoowﬁc&l be%zglxca%lbfr}%arbonglhbe%l propyl carbamoyl) -
2R-methylsulfonylamino-3-benzylsulfonylpropionamide;
N-(18-benzooxazol-2-ylcarbonylbutylcarbamoyl)-2R-(3,3-dimethylureido)-
3-(Z-methoxybenzylsulfonyl)propionamide;
N-[1R-(15-benzooxazol-2-ylcarbonylbutylcarbamoyi)-
2-(2-difluoromethoxybenzylsulfonyl)ethylJmorpholine-4-carboxamide;
N-{1R-(18-benzooxazol-2-ylcarbonylbutylcarbamoyl)-
2-(2-methoxybenzylsulfonyl)ethylJmorpholine-4-carboxamide;
N-[1R-(15-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
2-benzylsulfonylethyllmorpholine-4-carboxamide;
N-[1R-(18-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
2-(2—chlorobenzy1sulfonyl)ethyl]morpholine—4-carboxamide;
1R-(18-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
2-(2-difluoromethoxybenzylsulfonyl)ethylcarbamate;
N-[1R-(18-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
2-(2-difluoromethoxybenzylsulfonyl)ethylJmorpholine-4-carboxyamide;
N-[1R-(1S5-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
2-(3,5-dimethylisoxazol-4-ylmethylsulfonylethylJisonicotinamide;
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2- benzyl sul f onyi et hyl ] pyrazi ne- 2-car boxam de; N-[

| R-(1S- benzooxazol - 2-yl car bonyl - 3- phenyl pr opyl car banoyl ) . D SEP 2003
2- (2-chl or obenzyl sul f onyl ) et hyl ] mor phol i ne- 4- car boxam de; N

[ 1R- (1S- benzooxazol - 2-yl car bonyl - 3- phenyl propyl car bar noyl ) -

2-(2- cyanUt{éRﬂS-baanyio)lét—jrlydrbomdmmﬁbarbaﬂbﬂp N[ | R(1Sb

enz | 0 | car banoyl
| f I % 8?8@%%% 0@4’@# lﬁ;éa.{bﬁ)gl fr%{m BKO| i ne-4- zaa boxam de;
N- [ | R ( 15& Serpanzsox gz deea;b@:wlmlyar ambgjroy| )

2- ( 2-gifidinen- lmgmﬂﬁ Mﬁ},}ﬁ& Ik @éﬂ)& %I coti nanude N[ 1R (1
S- benzoox z[ I car bon henyl prop car banoyl)

2- benzyl 51e ? F’I"?;QP]‘ I‘X;I"'If yipeotylembamedk: N[

| R- (21—&mhmhﬂamﬁdnyzetujdgmamaﬁﬁe-&cadb@ﬂaahmeopyI car banmoyl )

2- (6- et hy, ul th I.soni cotina mde; N
I Rf 1S- ben g'gg%n% §‘I“%’E¥E¥§ %eﬁ‘bﬁ %‘I‘%‘MI car banoyl ) - [
2- (26 mfb@&mgthxlbmz)mmaymmmomhohmm&bom;mam de; N[ 1R (1
S- benzoo Ts. /b= | nm

W{P%?%M%rgzg? %% e?;f %mlﬁci}ﬁﬁ'n-‘érp[f{]ﬁ%l'o@?k% %gbam de; N[1R- (IS
ben?o{’)%ﬂ#{ fouylethylimgotinantdgheny| pr opyl car banoyl ) -
2-0-tol y|W1mY1$bé&@8idz%l-b 1& ABYA8l dHeRy1fr c*afvéﬁwi@; N-[ 1R (1

caf banoy

5. b%ﬂ%eg,gygﬁg i@gﬂiﬁﬁgﬁ%}z gﬁ‘glf eg[ ?\W]tet r ahydr opyr an- 4- car boxam de;

t1 et2 r ahy df6piR-6k5-YengbodazBt-2 Yyl jﬂpropglcarbafn I1)f il o
a enzyl sul'fonyl e car banat e;

and 2T [ 1R %&HWZA‘@I@@%% ebig% xarmida SN2y yl et hy

3- phenyl BF mmm—@%mwhaﬂmmﬂpmpyfoamam)ogt)hyl ] pi peri di ne-4-car box

am de2- @aﬂoﬁdﬂgylaﬁ?or@@eﬁgﬂl ngétﬁb:ﬁ?&'ede derivatives and indivi dual

m Xt ur €s stereol soners thereof; and the

stereol s
phar nacemﬂa“gb%egfﬁz%?é’ caphonyl-3 masthWsulfonylprewyleasharoeiy of Caim6 which
| s PA28lifderoféttokybdnzyRblfonyl)ctd| miapholihe Nearbstdmigture: O -'--0 O

N-[1R-(1S5-benzooxazol-2-ylcarbonylpentylcarbamoyl)-
2-(2-difluoromethoxybenzylsulfonyl)ethyljisonicotinamide;

N-{ lR-(IS~benzooxazol-2-ylcarbonyl)-3-pheny1propylcarbamoyl)-
2-benzylsulfonylethylJmorpholine-4-carboxamide;

N-[1R-(1 S—benzooxazol—Z—ylcarbonyl-fS—phenylpropylcarbamoyl)—
2-(6-methylpyrid-2-ylmethylsulfonyl)ethyl] isonicotinamide;

N[ IR-(lS-benzooxazol—Z-ylca:bonyl-IS—phenylpropylcarbamoyl)—
2-(2-nitrobenzylsulfonyl)ethylJmorpholine-4-carboxamide;

N-[1R-(15-benzooxazol-2-ylcarbonyl-3 -phenylpropylcarbamoyl)-
2-pyrid-2-ylmethylsulfonylethyl] morpholine-4-carboxamide;

N-[1R-(1 §-benzooxazol-2-ylcarbonyl-3-phenylpropylcarbamoyl)-
2-o-tolylmethylsulfonylethyllmorpholine-4-carboxamide;

N-[1R-(15-benzooxazol-2-ylcarbonyl-3 -phenylpropylcarbamoyl)-

2- (2-tr1ﬂuoromethylbenzylsulfonyl)ethyl]tetrahydropyran 4-carboxamide;
tetrahydropyran-4-yl 1R-(1S-benzooxazol-2-ylcarbonyl-3 -phenylpropylcarbamoyl)-

2-benzylsulfonylethylcarbamate; and
N-[1R-(15-benzooxazol-2-ylcarbonyl- ‘
3-phenylpropy1carbamoyl)-2-(2—cyanobenzylsuIfonyl)ethyl]piperidine—4-carboxamide; and the

182



I'HI1I NNf", C., NOAS HII O nanely

[ 1R- (1 S- benzooxazol - 2-yl-car bonyl prop-1 -yl carbanoyl ) - .5 SEP 2003

-(2- et hyl prop-1-yl sul fonyl ) et hyl ] nor phol i ne- 4- car boxam de; and the
a

rmaceutically acceptable salts thereof 12. The conmpound of Claimé6

e 04l P A e Vi © 0

S- bgrheonacentidally-agteppatiosulisphiereof. | -yl car banmoyl ) -
2- cycl opropyl net hyl sul f onyl et hyl ] mor phol i ne- 4- car boxam de; and the

pharmaceutically acceptable salts thereof. 13. A pharnmaceuti cal

compOSt LigAN COMRYdodidding pF 1R W\PhiEH isA PaTh P4 %081 B PHILT and BAvi e

t her eof ; an in Ual" stereoi soner m xtur stereol sone thereof
or anugharnaceutlcally accept abl e salt thereof |n adm xture with one or
nore suitable excipients. 14. A pharnmaceutical conposition conprising a
conpound of Claim1, or a NNoxide derivative, individual stereoisoner, or
m xture of stereoisoners thereof, or ja pharmaceutically acceptable salt
thereof in adm xture with one or nordg suitabl e excipients. 15. A nmethod of
treating a disease selected fromj| il e onset diabetes, nultiple

scl erosis, penphigus vulgaris, rhepmatoid arthritis, Hashinbto's
thyroiditis, asthma, organ tré&d ant or tissue graft rejections, chronic
obstructive pul nonary di segse, oﬁ%hjolitbs, excessive airway el astolysis
in asthma and bronchitis, pneu nitigs, prque rupture and atheroma in an

animal in need of T,um%\rr t\N (Oorrprl ses adm nistering a
\) H II i
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©

O

namely N-[1R-(15-benzooxazol-2-ylcarbonylprop-1-ylcarbamoyl)-
2-(2-methylprop-1-ylsulfonyl)ethylmorpholine-4-carboxamide; and the pharmaceutically
acceptable salts thereof.

12. The compound of Claim 6 designated as A128-B46-C4-D1 of Table 1 and having the
structure;
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conpound of Claim1l to the aninmal; or a N-oxide derivative thereof; or an
I ndi vi dual stereoisoner or mxture of stereoisoners thereoﬁﬁ@gpzm
phar maceutically acceptable salt thereof. 16. A nethod of treating a

di sease selected fromjuvenile onset diabetes, nultiple sclerosis,

penphi A } B Qi | L] hinoto's thyroiditis, asthm,
orgaﬂw??ax?ﬁgﬁﬁe&z [ séﬁﬁie%ﬁrgrggﬁlpgpe%ﬁc(%ﬁ%inoé@?oni Cc obstructive pul nonary
di sedsycloproppirhetioylitifanylettotloaspholifeal-catbyx 1ids;tadt Wid Shanfadsutibas, and

br onchj t%ﬁ %ﬁprmnities, pl aque rupture and atheroma in an animal in need
of siERP Igas ‘,'eogvhi ch nethod conprises adm nistering a conpound of
Claim8 to the animal; or a N-oxide derivative thereof, or an individual
stereoi somer or mxture of stereoisoners thereof; or a pharmaceutically

accept abl B-sal A phagmapshticab MiBpation cohfitising a compound of Claim 6 or a N-oxide
derivative thereof; or an individual stereoisomer or mixture of stereoisomers thereof; or a

pharmaceutically acceptable salt thereof in admixture with one or more suitable excipients.

14. A pharmaceutical composition comprising a compound of Claim 1, or a N-oxide
derivative, individual étereoisomer, or mixture of stereoisomers thereof, or a pharmaceutically

acceptable salt thereof in admixture with one or more suijtable excipients.

13. A method of treating a disease selected from juvenile onset diabetes, multiple
sclerosis, pemphigus vulgaris, rtheumatoid arthritis, Hashimoto’s thyroiditis, asthma, organ
transplant or tissue graft rejections, chronic obstructive pulmonary disease, bronchiolitis,
excessive airway elastolysis in asthma and bronchitis, pneumonities, plaque rupture and
atheroma in an animal in need of such treatment, which method comprises administering a
compound of Claim 1 to the animal; or a N-oxide derivative thereof: or an individual

stereoisomer or mixture of stercoisomers thereof: or a pharmaceutically acceptable salt thereof.

16. A method of treating a disease selected from juvenile onset diabetes, multiple
sclerosis, pemphigus vulgaris, rheumatoid arthritis, Hashimoto’s thyroiditis, asthma, organ
transplant or tissue graft rejections, chronic obstructive pulmonary disease, bronchiolitis,
excessive airway elastolysis in asthma and bronchitis, pneumonities, plaque rupture and
atheroma in an animal in need of such treatment, which method comprises administering a
compound of Claim 8 to the animal; or a N-oxide derivative thereof; or an individual

stereoisomer or mixture of stereoisomers thereof; or a pharmaceutically acceptable salt thereof.
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