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10

DESCRIPTION OF THE FIELD

o Cystciﬁé’pfbtéaSeé represent a class of peptidasés characterized by"tﬁe presencé of
4 cysteme teéidug in the catalytic site of the énzfme. CYSt@ine proteases are associatgd .

| 15 - w1th the normal degfadatibﬁ and ptoCéssing of proteins. The aberrant activity of cysteine
proteases, e.g,asa result of increase expression Of 'ei;haﬁéed_acﬁvaﬁpn, _hoﬁvéver, ‘may -

" have Ibéfhélogicai consecp'xences. Inthls regard, ééﬁain cysteine prdteaSQQ' are éssociated

- w1th a number of disease states, mcludmg arthrms muscular dysb:ophy, mﬂammatlon,
wmor mvasmn, glomeruionephnus, malaua, penodontal dlsease mstachromanc |

) 20A o Ieukodystrophy and others. An increase in cathcpsm S act1v1ty conmbutes o the pathology
| -andlor symptomatology of a number of diseases. Accordmgly, molecules thal: mh1b1t the _
| .actwlty of cathepsm S protcase are useﬁll as therapeutlc agents in the treannent of such |

dlscases.
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in which:
Xl' and X are both methylene or Xis ethylene and %% is abond;

10 . R® is -CR’=CHR, -CR*(CR%), or ~CR’=NR?, wherein R is hydrogen and R is
| hydrogen or (Ci)alkyl or R® and R® together with the atoms to which R’ and RS are
attaéhed form (Cs.i2)cycloalkenyl, hetero(Cs 12)cycloalkenyl, {Cs.12)aryl, hetero(Ce.12)aryl,
(Cox)bicyeloaryl or hetero(Cs.)bicycloaryl and R’ and R® together with the atoms fo
which R” and R® are attached form hetero(Cs.iz)cycloalkenyl, hetero(Ce.p)aryl or
| 15  hetero(Cg yp)bicycloaryl, wherein; Ré optionally is substituted by 1 to 5 radicals
independently selected from a group consisting of (Cy)alkyl, cyano, halo, halo-substituted
(Crgalkyl, nitro, -XNRR’, -X'OR’, -X'SR’, -X‘COONR’R’, -X‘C(O)OR’,
| -x“S(O)R“‘, -X“s (O)RY and ~X*C(ORY, wherein X* is ébond or (Cyp)alkylene, R® at
each occutrence mdependently is hydrogen, (Cy3)alkyl or halo—subsututed (8 3)a]ky1 and

20 Ris (Cyaalkyl or halo-substituted (Cpa)alkyl: and




- wth international search report For two-letter codes and ot her
"abbreviations, refer to the "Guid- ance Notes on Codes 13 March 2006
andAbbr evi ati ons"appearing at the begin- ning of each regular issue of the
PCT Gazette, (54).Title: NOVEL,LOVPOUNDS AND COWP AS CATHEPSI N
INHBIT %%824 7) Abstract: The przesent I nvention re?g#&é[%gszgorrpounds of
formula |, where the variables are as defined in Claim1, process for

their preparation and their use as cathepsin 8 inhibitors. 13 March 2006 WO
03/ 024924 PCTJUS02129323 -1- NOVEL COVPOUNDS AND COWVPCSI TI ONS AS CATBEPSI N
I NHI BI TORS TnE | NVENTI ON Thi s application is based on and clains pnority
fromUS. - Pr R@isSJGQ@ﬁ{SRRmeS@ixsﬁﬁ, wierdih XBRhdad, 3022y 3N Wetkion Sept enber
14, 2001, incorporated herein by reference. This Application relates to

COWDOU“Q@%%%{&%M%CH)W1 FAR 090G SHRRETy ABEAGIEabPdONY h cystei ne

pr ot ease activi particul arly di seases "associated with activity of

ol QEE ® R rﬁ%ﬁ?ﬁ%@% e R R S ﬁ:eptesidue
_ das by V1S | resi due
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activitylg_f cysteine proteases, e.g., as a result of increase expression
or- eﬁhar?eelé.(Cadﬁyokaﬂﬁylﬁﬁo-s)ﬁl@dém@rq(cﬂg)yyml(ﬁaﬂﬁlﬁ)ﬂd@bmml@bm%ences. I n

this regard, certain cysteine proteases are associ ated
hetero(Cs.1p)aryl(Co.s)aikyl, (Co-.2)bicycloaryl(Co.s)alkyl or

hetero(Cs.ia)bicycloaryl(Co3)alkyl and R™ at each occurrence independently is hydrogen

or (Cirgalkyl, or (i) (Csiz)cycloalkyl{Coadalkyl, hetero(Cs.z)cycloalkyl(Co.s)alkyl,
(Csaz)aryl(Cos)alkyl, hetero(Cs.az)aryl(Cos)alkyl, (Co.uz)bicycloaryl(Cos)alkyl or

10 hetero(Cgpp)bicycloaryl(Cog)alkyl  or @) ~ (Cag)cycloalkyl(Cos)alkyl,
hetero{Cs.g)cycloalkyl(Cos)alkyl, pﬁenyl(Co_g)alkyl or hetero(Cs.g)aryl(Co.3)alkyl
substituted by -X°ORY, -X°SR¥, -X°S(ORY, -XSS(OLRY, -X°C(ORE,
;XGC(O)ORIS, ~XSC(ONRPR!S, ~XSNR¥RY, -XNRC(O)RY, -XNR!SC(O)ORP,

- -XNRC(O)NRPR , -X*NRC(O)ORY, -X°NRIECINR'NRP R, wherein X% is a

15  bond or methylene, RY is (Cag)cycloalkyl(Cos)alkyl, hetero(Cs.q)eycloalkyl(Cos)alkyl,
phenyl(Co)alkyl or hetero(Cs )aryl(Co.s)alkyl and R' is hydrogen or (Cy.g)alkyl; wherein

R‘f optionally further contains 1 to 5 substituents which when occurring within an alicyclic

of aromatic ring systerﬁ are radicals independently selected from a group consisting of
(Cre)alkyl, (Cre)alkylidene, cyano, halo, nitro, halo-substituted (Cy.s)alkyl, ~XSNR"RY,

_ '20 ' ~15{6.1\}1{170{0)ORH, _—XSNR”C(O)NR”R”, _XGNRITC(NRIT)NRHRW, _X60R1'7,
- XSSRY, ~XCC(OYORY, ~X°C(ONRIRY, -X3S(0),NRIRY, —XGP(O)(OR“)OR”,
-XGOP(O)(OR“)OR”, ~X6NR17C(O)R18, ~X°S(O)R", —XGS(O)ZRIS and —-X°C(O)R" and

‘when occurring within an aliphatic moiety are radicals independently selected from a group




wi th a nunber of disease states, including arthritis, nuscul ar dystrophy,

i nfl anmati on, tunor invasion, glonerul onephritis, malarii® Maehi288@nt al

di sease, metachromatic 20 . | eukodystrophy and others. An increase in

cat hepsj ivity contributes t he pat hol ogy an - omat ol ogy of

a nunbe{#vac??’"%l%s“eases. Accor.di ngl y?grml ecul es that i ng?g’:iJF&%éE%B activity of

cathepsin S protease are useful as therapeutic:agents in. the treatnent of

such di seases. 13 March 2006 WD 031024924 PCT/ US02129323 _2 SUMVARY OF THE

| NVENTTON A first aspect of the present invention provides a conpound of

Formula I: 00 X3 NH5O0 1 in which: X1 and X2 are both mephylene or Xl is

et hyl encopfsing2of] eyago,bbalel; niro, RAR K™, CRE: OR- BROR™, CR =NR5,

wherein Rs is hydrogen and R6 is hydrogen or (Cl4)al kyl or R5 and R6

t oget her-NRHEMRIBNRI B OR hisrY, RE(OY0R R6- GIOSNRIRI 2 648¢0), NRI'RY,

(C3-12) cycl oal kenyl , hetero(C5-12)cycl oal kenyl, (C6-12)aryl,

het er o( CHRDRVYORY L@:@ﬁbﬁﬂ?mﬂpamﬂc{o}%ﬂe} egg&ﬁ%l@(@%}p}ﬂc Lapryl and R7
an

and R8 together with the atons to which 5 are attached form

het er o( C ey Gl oa nyl,..h 2)aiyl or 15 heter 17) bi cycl oaryl,
hher o o REOR e &Rl vond 6t €. SR R0V 2 op bR hepiRimfil oot | o
selegted froma group, consisting of (Cl. 4)alkyl ano, hal o,
hal o%sulﬂ%thiy B {C(x o or O,-S“gftw T (Grainikido parl Rq%méj,xdal%zisp@,
- X4C( O) NROR9, - X4C( O OR9,

halo-substituted (Cy-3)alkyl; ’

X3 is a group of Formula (a), (b) or (c):

10
nis0,1o0r2;

R¥ is selected from the group consisting of hydrogen, (Cygalkyl,
(Csaz)eycloalkyl(Co.galkyl, hetero(Cs_lz)cycioaﬂcyl(CM)alkyI, (Cs.12)aryl(Cos)alkyl and
heterp(Cs_Ig)aryl(Co.g)allcyl;

15 R is solected from the group consisting of hydrogen, (Crs)alkyl,
(Cs-12)oycloalkyl(Cogaliyl, — hetero(Cs.a)eycloalkyl(Cogalkyl, (Coaz)aryl(Coglalkyl,
hetero(Cs.12)aryl(Co.g)alkyl, (Coan)bicycloaryl(Cos)alkyl, hetero(Cg.12)-
 bicycloaryl(Cys)alkyl, -C(O)R®, -C(S)RY, -S(0),R%, -C(O)_OR”, -C(OINR®R?
CENERRY and ~SONRRY; | -
20 R® _' is selectéd from (Crg)alkyl, (C;;,s)alkenyl, : (Cg..u)cyclo.alkyl(CM)alkyl,. '7

hetei_o(cs_.1z)cycloalkyuco.g)alkyl, (Cr}u)aryl(.CM)a]kyl or hetero(Cs.12)aryl(Co.dalkyl




X4S(O) R1Q -X4S(O 2R1 and - X4C(O R10, wherein X4 is a bond or (Cx 2)a4dl ene,

"R9 at each occurrence independently is hydrogen, (G _3)&81Maichap06

hal o-substituted (Cl3)al kyl and 20 Rf is (CL.3)al kyl or hal o-substituted
(C1. 3) al kyI and 13 March 2006 WD4Q3/ 024924 2a PCT/[T R4 is
C(O)XSW?J‘.’ B%“ -S(0)2) 5R", wherei rZIQXS is a bond, -0- 5'?/[]/%%%5% VWherein
R12 is hydrogen or (C1-6)al kyl, and Rif is (i) (C1-6)al kyl optionally
substituted by -OR13, --SR13, -S(OR13, -S(O 2R13, -C(OR13, --C(O OR13,
-C(O NRL3R14, _NR13R14, -NRI4C(O) RL13, -NR14C(O) OR13,-NR14C(O) NRL3R14 or
-NR14Cnpa | 4) NR13R14, Werein 5 R13 is (C3-12)cycloal kyl (CO 3)al kyl,

het er o( GRtich@)cspbdtinaddkyith( iB), ANKGIO)REGH-R D Wwhegin(RoDis 3 debieibid above;

het er o( CS-12) aryl (Co- 3) al kyl, (C9-12) bi cycl oal yl (CO 3) al kyl or

het er o( Cs- 12p5i gy Cieted! (ot 3&}@&&@!1'1 ?(OEG)BM a@C SAGB10RANGIIC ] FER,
i ndependently is hydrogen or (CI -6) al | 1)

(S 15) Sebralisulddndiedilo, Mg &g@é@gﬁ @@{;@ 136&91(@&6?41@'

(06-12) a

(C9-12) 19a 2 al sC (1)3) al kyl or
(iii) (%ﬁﬁ%ycgﬁf’@ %F&@i‘vﬁ Rbfke ro( f‘%‘}& B) al kyl ,

phenyl (G03) al k or hetero(CS 6) aryl (C03) al kyl substl tut ed by -X60R15,

- X6SR153 esgl?@é ‘FQiS - X6S( O 2R15, --X6C(O R15, -X6C(0)OR15, -X6C(0O NRL5Ri 6,
- X NR15R16, -X6NR16C(0O) R15, X6NR16C(0)OR15, -X6NR16C(O) NR15R16 ,

- X6NRI 6C( O) (Ri6js -s¢isnird 6 GONRTE NiS®1 6¢ongisengi of Ygdiogern (Qim)aiohd or

nmet hyl ene, R15 is (C3-6)cycl oal |l cyl (Ca3)al kyl ,

‘het er o( (@1@¢ﬁ¥ﬁl@ﬂcwﬂkﬂp_Bétﬁb@hz)cwbwm(@hl@ al {Qgh2)@t1(Co.g)alkyl, _

het er o( C5-6) aryl (Co-3)al kyl and R16 is hydrogen or (CL.6)aikyl; wherein R4

opti onahét%o(@g DASKCESMAI NS 1 1o Jcgibsidye 5 uRiich when ocgurring within

an alicyclic or"aromatic ring systéem are r i cal s” i ndependent |y sel ect ed
froma T 0 Cl.6)al kyl, (Cl1.6)alkylidene, cyano, halo,
nitro, ﬁét&d&%’g%?dy?lrb%[ggc‘(%ﬂké’) al kyl, --XNNRL7R17, 20 - X6NR17C(0O) OR17,

- X6 7C( O 7R17, - X6NRL7C(NR17) TRL7, _ o - X6C( O OR17,
X680 NRL7RE7, - XBS(0) g%%ﬂ? ( { ORl %ﬁ?‘oﬁﬁ%zﬂm -

hetero(Cs.jz)eycloalkyl(Co.g)alkyl, (Co.12)aryl(Co.ealkyl or hetero(Cs.z)aryl(Cog)alkyl;

N)

wherein X° optionally further contains 1 to 5 substituents which when occuiring

within an alicyclic or aromatic ring system are radicals independently selected from a
group consisting of (Cy.g)alkyl, (Cig)alkylidene, cyano, halo, nitro, halo-substituted

15 (Crpalkyl, _XGNRI'IRIT, —XSNR”C(O)ORW, —XﬁNR”C(O)NR”R”,
~XNRYC@R™INRRY, ~X%0RY, -X5C(O)RY, -XORY, -XSRY, -X°C(O)ORY,
-X%_(O)NR_”R”, -X’S(0)NRRY, -X*P(O)OR®HORY, -X°OP(O)}OR®HORY,
-XNRCOR®, -X*S(OR", X (0)R™ and —)&:6(:_(0)1{18 and when ocourring within

an aliphatic moiety are radicals indépendently selected from a group consisting of cyano,

20 halo, nitro, -NRVRY, -NRC(0)ORY, -NRC(O)NR'RY, -NR7C(NR")NR"RY,
~ORY, -SRY, -C(O)OR”, -CO)NR"RY, -S(0)NRRY, -P(0)(OR")ORY,
~OP(O)OR™)ORY, -NRC(O)R™, -S(O)R™, -S(O);R" and -C(O)R™, wherein R*,
R”, Rls and.X6 are as described above; and the N—omde dcrivaﬁves, prodrug derivatives,

protected derivatives, individual isomers and mixtures of isomers thereof; and the




X60P(O) (ORI S) ORL7, -X61VRI7TC(OR's, -X6S(OR's, -X6S(0)2R s and X6C(ORi 8
and when occurring within an ali phat ic noiety are radi cal3Mansi@gehdent |y
selected froma group 1 3 March 2006 WD 03/ 024924 2b PCT/ US02129323
consisting of cyan, halo, nitro, ,4NR1L7R17, -NR17C(O) OR17,

-NRL7C(O NR17R17, _NRL7C(NR 7)NRI7R17, -OR17, -SR17, -C(O) ORL7,

-C(ON | | v
\RL7dr8 *Z"B‘lﬂé‘@f%%@s?%s g5 E“f?*%ﬁ?@ﬁ%ﬂ&’@‘ RIS, | i o

Cl_6)a ne, (A =]a] [ en,

(G ~6) e opoide Qi EREL pREG G BGOSR e ol B BOLT

hal o-supstituyted (G _3)al kyl; X3 is a group of Forrrula (a), (b) or (c): A20
0 RZO’@’WBﬂNWO f(a) 10 nis 0, 1 or 2, Rzo ~iv. X ~N R~ ~~ (b) (c) R4 is
selected fromthe group consisting of hydr ogen, (Ci1-6)alkyl,

(S3-12) oyct gy (Rafbahisy proies exsfut e Fslel kvl ( CB) 2l kyl |
(Cs.12)aiyl (Co-6 and hetero( -12)aryl (Co-6)al kyl; 15 R21 S
sel ected fromthe group consi sting of hydrogen, (G -9)al kyI,
(C3-12) cYcl oal kyl (CO-6) al kyl, hetero(C5_LZpeycloal kyl (Ca 6)al kyl,
(C6-12)aryl (Cab) al kyl ,

y SOy

4 x®

in which:

.VXI and X2 are both methylene or X! is ethylene and X? is a bond;

RYis -CR5=CHRG _CR(CR%); or -CR7=NR", wherein R is hydrogen and R®is
hydrogen or (Cyg)alkyl or R® and R together with the atoms to which R® and RE are
.-a_ttachcd form (Csaz)cycloalkenyl, hetero(Cs.;g)cycloa]kgnyl, (Cﬁz)éryl, _hetcrq(Cs.lz)aryl,
(Coip)bicycloaryl or hetero(Cyaz)bicycloaryl and RY and R® together with the at_onis to
which R7-‘ and R® are attached form hetero(c_s.u)cycloa}kenyl, hetefo(Cglz)aIyl or
hetérd(Cg.u)bicycIoaryl, wherein R? optionally is subsﬁmted by 1 to 5 radica_l§ '

" independently selected froma gfoup consisting of (014)aﬂcer cyano, halo, lialo—subsﬁtiltcd
* (Cralkyl, nitro, .-X“Niz’R?, X'OR?, -X'SR’, -X'C(O)NR’R?, _X*C(O)OR’, -X‘S(Q)Rw,
- XIS(O}R™ and ~X*C(O)R™, wherein X* is 2 bond or (Cio)alkylene, R® at each
~ occurrence independently is hydrogen, (C;. 3)a]kyl or halo-substituted (C;[.g)ﬁ.lkYI and R™®

38 (01 3)aJky1 or halo-subsnmted (Cy- 3)aJky1 and




het er o( C5- 12) ar Yl ( Co- 6) al kYl , (C9-12)bicycl oaryl (Co_3)ai kyl, hetero(C& 12)
“bi cycl oaryl (CQ 3)al kyl, -C(OR6, -C(S)R2, -S(0) 2R26, - (EHarh@006

_QON S) N(Ras) R27 and - S(O)i N(R27) R26;  20. t ed
frcf)m)((% W?“ (8(463 h kef@/l, (33 12) f:y)c: vt kyl)(Oo ) al k"&ﬁmbﬁ”gg e

het er o( C5- 12) cycl oal kyl (CO 6) al kyl , B8C6-12)aryl (Co&) alkyl or

het ero( Cs- 12) aryl (Co-6) al kYl 13 March 2006 WO 03/ 024924 2c¢ PCT/ US02/ 29323
optionally substituted with am no, NHC(O R15 or -R s wherein R15 is as
descri bed above; R25 is selected from hydrogen, (Cl-6)alkyl,

(C3- 12) cycl oaty LE@IXBY Roks8(O)RER | wh&5inTD)ie ¥ domd -y bf SR'S) athiayin R
(C6-12)aryl (Co-6) al kyl hetero(CS 13)aryl (Co 6)al kyl, X4NHRRL5,

- X4S( O t@cpgj, arepds 5
des'cgi Lﬁgﬁgcgﬂ%cn ‘%@19. S sgilli%lgt ed ‘WI%S?%% g%%lalstl ng)@ol;‘)\ ’L%{r ogen,

Cl- 6) al
ge‘t eré?é&% ‘gf )k3§:/ly @Oﬁ(a&é@%lgﬁ‘ y'INRM(ﬁQ)gr 6(C512)a

| ( Co- 6) al ' I | ( Co- _
Keg er o(%%é é)g%/%e-@rﬁl}(c )gﬁg%\lél (kfy‘l %{4@%%5 og‘éwreqlcﬁ’%) dpkyl ,
- (C3-12) cycl oaI kyl ( Co- 6) al kyl , hetero(C5 12) cycl oal kyl ( Co- 6) al kyl ,

- (G6- 52) a0y khéyeidalagl(Kybalkyl, hetionero((Gan b RlbAlk I@Eaikidy! (C@Mmﬂ@@s)«ﬂkyl

optional ly. further contains | to 5 substituents which when occurring wthin

an ali cygl cgrn)gyz? Bh&yl'l ng system(%lg)ﬁ%%dg@a%%endently sgtected

froma grou sting of (Cl.6)alk ne cyano hal o,

) I><Es &%17%6%}%@?&1‘ t%%‘&ﬁé@%ﬁﬁfa %ﬁr“‘) XG%E&R‘%‘&P%@E?%‘ﬁ% 02550 R157

-X6SRi 7, --X6C(0) ORL7, --XGC(O)NR17R17 X6s(0O NRL7RL7, -X6P(O)(CORS)OR".

- X60P( Ot Oy @ellinyl, - o6 141 (G velenlkyliemiadvh Sieternb oy A6 O R18
and when occurring within ‘
(Co2daryl(Coslalkyl,  hetero(Cs.iz)aryl(Cas)alkyl, (Cg.lg)bicycloaryl(ng)alkyl or
10 hctero(C.g_lg)bic.:ycloaryl(po_;«;)aﬂcyl or (iii) (C3_6)CYCIDa]kYI(Cg_3)31ky1,
| hetero(CsgoycloallylConallgl,  phenylConalksl or  hetero(Csarsl(Cosialkyl
éubsﬁmted by -X°0R", -X*SR¥, -X°S(O)RY, -X°S(0)RY, -X°C(O)R”, -XGC(O)OR‘?, |
- XCONRERY, XNRURE, XNRUCORY,  -XNRYC(O)ORY,
‘ -fNR“C(O)NR“R‘G , “X°NR¥C(O)OR', -XGNR“C(NR“?)NRﬁRw, wherein X® is a
15 bondor nﬁeﬂaylene, RY is (CM)cycioachyl(cM)a]kyi hetem(cs_g)cycloa}kyl'(cag)ajkyl
| phenyl(CM)a]kyl of hetero(Csé)aryl(Cw,)a]kyl and R“‘ is hydrogen or (Cm)allcyl wherem ‘
| ‘R“ opuonally fm’cher contams 1 to 5 substituents whmh when occurring within an ahcychc
- or aromatic ring systern are radicals mdependenﬂy selected from a group cons1stmg of
(CielisL, (Cralkylidene, oyano, halo, nitro, halo-substituted (C:s)alkyl, KNRRY, 5
20 . XﬁNR"C(O)OR” XGNRWC(O)NRnRu XGN-RI'? ”)NR”R” X60R17 XGSRI‘I g
B X“C(O)OR” X“C(O)NR”R" ‘XGS(O)'ZNR”R-" - XGP(O)(OR“)OR” .
- X“OP(O)(OR‘*)OR” XGNR”C(O)R“ X“S(O)R“ -XGS(O)ZRIB and. X“C(O)R13 and
g --‘when occumng within an. ahphanc mmety areradma]s mdcpendenﬂy selectsd ﬁomagroup J

 consisting of cyano, halo, nitro, -NR17R17, -Ng"C(O)oR.”, ANRVCONRRY,




an al i phatic noi et(y are radicals independently selected froma rou

~consi sting of cyano, 20 halo, nitro, -NR1L7R17, -NRL7C( rph2

_NRL7C( , -NRL7C(NR17) NR17R17, -ORl7, -SR17, -- 3’9323

-C(O NRL7R17, -$(0)2NR27R17, -P(O) (ORL) ORL7, -OP(O ( OR1) OR17,
--NRL7C(O R1$, -S(OR18, -S(O 2R18 and -C(O R18, wherein R15, Rl17, R s and
X6 are as descri bed above; and the N-oxide derivatives, prodrug :
derivatives, protected derivatives, individual isomers and m xtures of

| i somers JN}@*F@@R RO R JGR WA @RIQOQQ%%@%mha Ra::al I V(ao?wkwbl e

salts and solvates of such corrpounds a déri pr odr ug

der| vat i @; ) el gz Of :
s YOOR IO SERSH O OKE s Y é@%ﬁ@?@“a&% ADE R
0 1 in WhICh éél and X2 are both rretmyl ene or X1 is ethylene and X2 is a -
bond; R3VhereingRdsefred or hsjalinlae Rorat carcamrendedndsiponditlyds hydiogegen and R
s hydrogen or (Cl4)alkyl or R5 and R6 together with the atons to which R5
and R6 dCag)atiiyl awhhalofsabstitgie . (0 5)alityd adrideRYY is tqe;@mg(p&lt?al@yﬁmahk@ nyl,
(C6-12) axyl, hetero(C&l2)aryl, =~ (C9_12)bicycl oaryl
het eso(@;}_}ﬁn@gcycl oaryl and R1 and R$ toget her W|th the atons to whi ch R7
and RS are atfached form hetero(Co_ F2) cycl oal kenyl, hetero(.C6l 2)aryl or

'heteero(Csl ey ei is substituted.-by 1 to 5 .
radicals epe%ﬁh‘t‘??‘yﬂ;ﬁq Q’S’ (?’? Sk gé)g&gw?@ |(§ ¥i ng of (Cl4) al kyl,
cyano,. hal o, hal o-substituted (O a.)alkyl, nitro, -' seNR?R, X OR9, X4SR9
XC(ONROR9, X C(OOR?, -XS(ORIO XS(O)2R10 and X C(O)Rlp V\/nereln X4 is
a bond or (d _2)al kyl ene, RO at each ..

20 . .
3& _‘ _ R 3‘( NW)H/N\st &N\@SE:N\R?S
Cho Mg RZ R® g0 O
@ ® ©

10 S @ | w
== mprésenfs a single bohd;,,or. a double bond;
X7 represents aryl, heteroaryl or NR’QR25
n150 1 erz

Rzo 1s selected from the _group.. gonsmnng .of hydrogen, (Cl.a)alkyl -




. occurrence independently is hydrogen, (C-3)al kyl or hal o- substituted.

;(Cl-3)alkyl and Rio is (C-3)alkyl or hal o-substi tut ed BvanA0RG| ; and 13

March 2 03/ 024924 PCT/ US02129323 -3 R4 is -
-S(O)2%2§:’:lf(,'24 erein X5 is a bond, -Oor -NR 2-, wher ei %ﬁéﬂﬁydr ogen

~or (G.6)alkyl, and R" is (i) (d.6)4alkyl optional_l y substituted by -OR13,
-SR13, -S(ORI3, -S(O2R13 , -C(OR13, -C(OOR 3, -C(ONRI3R14, -NR13R14,
m 4C(0) R13, NR14C( O OR13, _NR14C(O) NRi 3R14 or -NR 4C(NR 4)NR 3R 4, wherein
R13 is 5 (C3"12)cycl oal kyl (C3) al kyl, hetero(Cs-12)cycl oal kyl (003) aI kyl ,

(t-12) B PR CRIRUICe,arylCoal

(C9-12) cycl oaryl s)al kyl etero(C&12) bi cycl oaryl (Co3) a kyI and R14
at eac ndently is hydrogen or (CL. 6) al kyl,. or (ii)
(C3-12)Cy @éﬂﬁ ?gﬁﬁnggﬁ'?cyl b. etero(Cs-12)rycl oal kyl (Ca3) al kyI

( C6- 12)ary|( 3).aYL hetero(Cs 12)ayl (Co. 3) al ] cyl '

(C9-12) bi cchc%arﬂill (5@698‘} afem B 1BOMRt é‘?’b‘?s@glﬁblhé’%g%r %Foe)ﬁ“@}m kyl or
(iiii) (C3-6)cycl oai kyl (Co 3)al kyl, hetero(C5.6)cycloal kyl (CD-.3) al kyl,

pheny! ((Conzdgyaldaikyl @ c)utitydz nbM@izQ@W(M)MbS@hﬂM%)MRlS X6SR
5, -X6S.(ORS, X6S(O)2R' s, -X6C(QR 5, -X6C(O) ORL5,  -X6C( O NRL5R 6, -

_X6KR13R{H, hl@,g@ il X6R16C(O)CR15 X NRLEGOhidRdlo Co.s)a]kyl
X6NR16C( O)%%g NR16 NR16) NR 5R15, wherein X6 Is a 1 bond

et hyl gn Hg@l Ky Wal fset 26

- )cycl 021 %}?@&)gﬁcﬁa’rﬁk%g bg eyllt)'lSRhét g&?@f}% B) arg/(?)?&) 3) ai kyl
and R16 js ogen_or 6),a| eneifp R4 optlonal |y further contains
| to 5° g@)ﬂ B-nt’sc(fﬁ)Néan 5@}4% iﬁ*thl n. an alicyclic or aromatic
ring systemare radicals i ndependent |y selected froma group consisting of

17 (Cl4) al B is sdi@ited frahkyH] (@ndalkvly 60 oillienyl, (Ci-ricyclualiol(€ubktivi.ut ed
(Cl1-3)al kyl, -XNNR17R , ~17C(O) OR17~ X6N&7C(O) 17R17~ _X6NRL7C Yp 17)

17R17, 1@%@5 %mmmxalmwwﬁﬁ hetdSRCQ MBI Filkyl

- X6P( O) (
10 0pt10na]ly substitufed with amino, -NHC(O)R" or ~RY wherein R is as descnbed abOVe

R® is selected from hydrogen, (Cralkyl, (Crumleyeloalkyl(Cogalkyl,
betero(CordeseloallolCogeliyl,  (Comml(Coallyl,  hetero(Casaryl(Cogulisl,
SXANHRE, -X“S(O)zk26 of -X'CORNRC(ORY Wherem R“ R“' andx“are as
described above; o -

15 OR® s 'selected' from the group comsising of hydrogen, (-C.M)é]iltyl,
| (Condydoalyi(Cogallyl,  hetoro(CandeycloallslCogalkyl, (Comersi(Codali,
lhetel'o(cﬁz)aryl(co-e)alkyl  (Gonbicycloaryl(Cos)aliyl  ma
hetero(Cg_u)-bmycloaryl(co_g)a]kyl o | -
| T s hydrogen 7 (Cl-ﬁ)alkyl | (Cg_lz)cycloa]kyl(co.s)alkyl 3
20 hetero(cm)cycloalkyx(cw)alkyl (cs.lg)aryl(cw)alkylorhetem(cm)aryxcw)alkyl
| R%5s R” or —O-C(—O)—Rzg : | |

R™is (cmaucyl (G Iz)CYCIOBIkYI(CM)ﬁ]kyl hetero(Cs. u)cycioalkyiccwaancyl;

= (C¢1z)ﬂiyl(Co~3)ﬂlkyl *hefero(Cs: I»myz(ms)MI (@@bxcyclomyl(cm)alkyl or

S hetm(c&n)blcyClanI(CGS)a]kyli




-X60P(0O) (OR18) OR 7, _X NRL7C(O Rls, _X6S(O R18, -X6S(0O) 1B and - X6C(O) R18
and when- occunmg wi thin an aliphatic noiety are radical s13 Ma@b@l@ﬂént |y
selected from'a group consisting of cyan, halo, nitro, -NR 17R17,

NR17C(O) OR17, NRL7C(O)NRL7RL7, WO 03/)24924 13 March 2006 PCTI US02129323
-4 'NR nC(NR 17 )NRnRn, -OR', -SR17, C(OOR', -C(ONR 17 R 7,

-S( O 2NWR 7, P(O)(CRl?)CRl? -CP(O)(CRl?)CRl?, -NR17C(O R18, -S(OR,
-S(Q 2R 1s and -C(O R18, wherein X5 is a bond or (O -6)alkylene, R17 at
each occurrence i nﬁbaaeﬁplghbbﬁomﬁyfmﬁhagmmajﬁﬁu-%)fawaﬁumntmwhmhswbm i tuted
(C-3)alkyl and R18 is (Cl-6)al kyl or halo-substituted (d 3)a| kyl; X3 is

a group Ai)or afdf éﬁg&edl N'R
1.0 (a) %i E&r{ﬁ) F:fl a%x%%; egrogsentasuca s%’étnﬂl %%Lr‘laéﬂcaﬁﬁlgedgubl €-bond; X7
represents ar et.eroa 0 I 2 fl d f
e or ol & EleReBE A UK Cng a3l etk iden ] hito, nifle; halS siRALEC 7O
(Crs)alkyl, X°NR"RY, —XGNR"C(O)OR", x‘NR"C(O)NR“R"" |

S XNRUCNR™NRVRY, “XORY, X'CORY, XOR, KSR, XC(O)0RY,

XCONRYRY,  -X°S(O):NR'RY, ~X6P(0)(0R3)OR”- ~X60P(O)(0R8)0R”
XNRVCO)R™, -X’SO)R™, XS(OXR"* and -X"C(O)R" and when occurring within f-
- an aliphatic moiety are radicals mdependcnﬂy selected from a group consisting « of cyano,
' halo, nitro, -NRVRY, NRI'IC(O)ORI‘J NRI'IC(O)NRI’IRI‘? NRITC(NRH)N-RI’TRI? _ORI'I’
10 ~SR17 -C(O)OR, -C(O)NR”R” -S(0)NR"RY, P(O)(OR”)OR” OP(O)(OR”)OR”,V | |
-NRYC(O)R™, —S(O)Rw -S(O),R*® and -C(O)R18 wherein R, R"’ R" aud X5 are as
 described above. |
A second aspect 0f the present invention provides a pharmaceuticaﬂ compdsiﬁon
- comprising a therapeutically effective amount of a compound as defined above in
15 combination with a pharmaceutically acceptable excipient.

There may be provided a pharmaceutical composition that contains a compound of
Formula I or their N-oxide derivatives, individual isomers or mixture of isomers thereof,
or pharmaceutically acceptablé salts thereof, in admixture with one or more suitable
excipients.

There may be provided a method for treating a disease in an animal in which
_inhibition of cathepsin S can prevent, inhibit or ameliorate the pathology and/or
symptomatology of the disease, which method comprises administering to the animal a
therapéutically effective amqunt of compound of qumula I or -a N-oxide derivative,

_ individual isomer or mixture of isomers thereof; or a pharmaceutically accepféble salt

- thereof.




al kyl, 13 March 2006 WD 03/024924 PCT/ 11S02/ 29323 -5
(C3-12)cycl oal kyl (Co j)al kyl, hetero(C_5-12)cycl oal kyl ( O3 Wpehidp06
(C6, 12)aryl (Co)al kyl and het ero(C5-12)aryl (C8_6)al kyl; R2' is selected
fromthe group consisting of hydrogen, (Cl-9)allcyl,
(C3-12)cycl oal kyl (Ca. 6) al kyl , he%er 0(C5-12) cycl oal kyI (C(~-6)al kyl,
(C6_12)aryl (Co) al kyl hetero(CS 1) aryl (Co_6)al kyl , (C9-12)bi cycl oaryl (C
_3)alkyl, hetero(C$-i2)-bicycloaryl (Co-3)alkyl, C(O) RD, -C(S)R26,
T-5(0) 2e, Achnj @sset of degymgart jrentioropoyiierzs) REe efhel corspayiENGe) R26: R i s
- . selected fromH, (Cl-6)al kyl, (Ca-6)al kenyl, (C3-12)cYcloalkyl (CQ 6 )alkyl,
het er défided i )thwnﬂaowﬂaéiwé( &z MﬁEhMy:ht, fot tﬁ&éﬁ)@a ylisetimdinadnkarimal in
het er o( CS.12) atyl (Co4dal kyl i 0. opti onal I y substituted with am no,
NHC( Gyiich (ithepRhS ¥Rk Bnibates 16 RS rad?ﬁit&nolBg;S of thesel ected from
hydr ogen, (Cl- 6) al kyl, (C3-12)cycl oaI kyI( "Jal k
het er&%&geﬁlz) cycl oal kyI (C-6)al kyl, (C6_12)aryl (Co 6) al kyl , '
hetero(Cs-13)aryl (Co)al 41, XN HRD, - XS( O 2e or X4C(O R17NR17C( O R17
wherein R'g,' Rl,7 an r% eddab . 1S . R~ is .selected fromthe
e el R Rl oS R R RSO Kb g R o) i o
het er o( C55- cycl Qal kyl (C' )aI kyl, (C6_12)aryl (C") al kyl-,
 het er el 2% ‘gﬂ) 6) al kyl ; (C:9 12) bi cycl oaryl (Co_3) al kyl and
- het.ero(Cgl2)-bicycl oaryl (Ca3) aI kyl; R27 is hydrogen, (Cl-6)alkyl,
©(C3r12)cycloal kyl (Co4)al kyl, 20 . hg%;gr 0(C5-12) cycl oal kyl (Ca6) al kyl ,
S (C6-12)aty4(C )ai kyl or hetero(C5_12)aryl (Co4) al kyl ; Res is R20 or -O ((
O-R; R9 is (Cl-6)al kyl, (C3-12) @,Ihoalkyl(CaS)aIkyI _
* het ero(CS 12) cycl oal cyl (Co 3) aI}g
N

N
H

in which:
| X" and X2 are both mﬁthylcnc or Xl is ethylene and X% is a bond, o

R3is -CR*=CHRS, CR5 (CR53)2 or - CRLNRS wherein Rs is hydrogen and RG is
‘hydrogcn or (01_4)alky1 or R5 and R® together with the atoms to wlnch R5 and R6 ara -
attached form (Cs.pz)cycloalkenyl, hetero(Cs.u)cycloalkenyl (C@u)myl hetero(Cf,m)aryl |
(Cg.n)blCYCIOﬂIYI or thBIO(Cg_u)bICYCIOHIyl and R7 and R® together with the atoms to'
'Wh.lCh R7 and R® are attache:d fom1 hetero(Cs_u)cycloa]kenyl hetero(Cs_u)aryl or_
hetero(Cg.12)bicycloaryl, wherein R’ optlonally is substlinted by 1 to- 5 radlcals_- _ }
mdcpendently selected from a group oons1stmg of (Cy4)alkyl, cyano, halo, halo~subst1tuted
(CM)alkyl nitro, X‘-‘NR9R9 X“OR” --X“SR9 -X4C(O)NR9R9 X“C(O)OR”
—X‘S(O)Rm —X43(0)2R1° and ~X“C(O)R1° wherein X* i a bond or (Cl.z)alkylene, R9
‘each occurrence mdependcnﬂy is hydrogcn, (C1 3)alky1 or halo—substtmted (01_3)311-:)!1 and.

Ois (Cy 3)alky1 or halo—substlmtcd (Cl_g)alkyl and




- (C6-12)aryl (Co-3)al kyl,- . hetero(Cs-i2)arY1(Co_3) y1, (C

)bi cycloaryl (C")al kyl... or beterQ C&12)bl cycl oaxyl(CO- 3f)3d\ﬂﬁlybh 2008 March
2006 -6 wherein X3 optionally further contains 1 to 5 substituents which

when occurring within an alicyclic or aromatic ring systemare radicals

I ndependently selected froma 9rgup consisting of (C.6)alkyl,

(Cl.6)al kyl i dene, cyano, halo, nitro, hal o-substituted Yr6NR 17RI 77
X6NR17C( O OR17, -X6NR 7C(Q NR 7R T,. (Cl3), -~ S X6NR17L% 1-17) NRITR17,
SX60R17,  XREEOUROTCRAEGRIHO)ERH, FhendinCX OF alkend, -6 ox-RVR wierein - X6S( )
* R17Rn7, X6P(O)(CR8)CR17 X60P( O (OR8) OR17, . ki ml 7C( O) R18, XXS(O])’R18 :

-) 6S(38% SHfarBich &6 aﬁ&it‘ %) (Cr i M1 BeticHiallY stibstite@by PORIT.C moi ety
are radl ca depen enfly selected froma roup consi sting of. cyanho,

_ '.hal o Qi 1a" %@S@mc%@)@g?lm@g@w%%ﬁq g&?&&"r 1NR17](§%)N?%R1%R£%7,-
"‘Faog,( O%émoalq%%} P NBACORE: N&Q@b@é@‘k@m&k SRR he "
present invention provides a pharnaceuti cal corrp03| tion’. .conmprising a '

t her ap®uys {cabbye lﬂMﬁldsmfﬂ@W@m@cﬁmﬂﬂﬂﬁalﬁﬂ (e RsiCabaliglin 15

~conbination wth a armaceutical Iy acceptabl e exci pient; ~There may -be -
P o MR fCRBRLIRESHINAD,  PounoS) GRS 2R 1?%°§P8:‘2dodf*f.siﬁ£?‘;'a
e L RS SA B s W 1
EHIENE R MR SRR
(Comaryl(Coslalkyl,  hetero(Csaryl(Cos)alkyl,  (Cs. 12)b1cycloaryl(%ﬁalkyl 65:._
hcte;o(cg_lz)bicydqaxyl(c@)anql e @) _(Csﬁ)cycloaﬂgyl(%)?]kyl; |
- hetero(Cse)cycloalkyl(Ccﬁiélkyl,' phenyl(Co.sﬁalkyl or hcﬁréfﬁs-s)aryl(éés)aikyl |
substitated by -X°OR, -X°SRY, -XGS(O)R” —XGS(O)zRis“ —X“C(O)R“
—X“C(O)ORIS ~XGC(0)NR15R’6 X"NR”R“' X"’NR‘GC(O)R” XGNR“(:(O)OR‘S

XGNR“C(O)NRER‘S XGNR“C(O)ORM XﬁNR“‘C(NRlﬁ)l\JR‘SR‘6 wheremXG isa

bond or methylene, R“ is (c%)cycloalkyl(cm)a]kyi hetero(Cs,s)cycloa]kyl(CM)alkyl

phcnyl(Cog)a]kyl or hetero(Cﬁ)axyl(CM)alkyi and R16 is hydrogen or (Cw)a]kyl whercm

RY opuoually further contains 1 to5 subsumcnts whmh whcn oocumug \mthm an alicyclic

~ or aromatic ting system are radicals mdependently selected ﬁom a group cons1stmg of
(C;.ﬁ)alkyl (Cps)alkyhdcne cyano, halo nitro, halo-substlmted (Cl.g)a]kyl XGNR”R”
X‘NR"’C(O)OR" X“NR"C(O)NR*"R"’ XGNR"C(NR")NR"R” - X“OR"
~XSSRY, XGC(O)OR” XGC(O)NR”R” XGS(O)ZNR"R” X‘P(O)(OR‘S)OR" -
—X“OP(O)(OR“‘)OR” XGNR"C(O)R“‘ X63(0 18 —XGS(O)ZRIS aud X6C(0)R18 and

when wcumng w1thm an ahphaﬂc mmety are rad1cals mdependenﬂy selected from a group _

fgonmsu_ng of cyano, halo, nitro, NR"’R“ NR"’C(O)OR” ' NR"C(O)NR”R”



synpt omat ol ogy of the di sease, which nethod conprises adm nistering to the
animal a therapeutically effective anount of conpound dif3 Maich@PE61 or a
‘N- oxi de derivative, individual isoner. or mxture of isonmers thereof; or a
pharmaceutically acceptable salt thereof. 13 March 2006 6a A third aspect
of the present invention provides the use of a conpound as defined in the
manuf acture of a medi canent for tmeating a disease in an animal in which
Cat hepsin S activity contributes to the pathol ogy and/or syntagpol ogy of the
di sease.-MRTe@mR'h 7}Ré7ct—(lﬁ",tmlbrﬂmRF’n\f@f@)l\mFRﬂ?,mﬂ( "Rof,ocess for

preparing a .conpound of Fornula I: in which: X1 and X2 are both nethyl ene

or X1 i spebipkENeRENORON®RIORITD;-NRE'C@)RCRSIEIREY, - SWRHECRGRYN2 or
-CR7:NR$,P%D ere?thRS i%ﬁhgl(?r ogen and Rs (F)s - hydrogen or (Cl. )alkyl or R5

and R6 t er, .4 i : form(C 1
oyl oal ket TR R B FROF C Dlaleih Rt G BB oy aryl
(C9_12) hi | oary r.hetero(C& 12) bi cycl oaryl sR7 t gget her with
the at oﬁ%%@‘og%i@&gmgﬁa tﬁ&'ﬂﬁbéu%t?ga é)&ﬂ{%raﬁ‘?ﬁgt e’lsoé%g)-a@} Ncl oal kenyl ,
hetero(C6-12)aryl or hetero(C8_i2)bicycloaryl, wherein R3 optionally is
subst i t delecsubspitited €138lyldi cal s. i ndependently sel ected froma group

consi sting of (Cl4)al kyl, cyano, halo, halo-substituted (Cl-.)alkyl, nitro,
- - X4NROR9, - XXis@GR@oup of FeRayla (A))BOH@INR R9, . - X4C(O) OR9, _X4S(O) Rla,

-X4S(0 2R1o and - X4C(O R10, wherein X4 is a bond or (C3 2)al kylene, R 9 at

each occurrence independently is hydrogen, (Cz_3)al kyl or hal o-substituted
(G 3)al kyl and®Rl ¢s (Cl-3) akhoyl 00" H@I 0- - subgoi t ut edR;(oC13) al kyl; and 13

March 2006 6b, p { 1 II\! _ I
. LS o &N Noos X \|/>/S\<N\R25
( N 23O O
\RZI R23 RZO B

@ ® ©

nis0,lor2;

R¥ is seclected from the group consisting of hydrogen, (Cigalkyl,
* (Cs.p)eycloalkyl(Co.s)alkyl, hetero(Cs.r2)cycloalkyl(Cogalkyl, (Co.r2)aryl(Cog)alkyl and

o hetero(cs-u)alyl(cw)al_kyi;

R* is selected from the group consisting of hydrogen, (Cre)alkyl,
(Csp)eycloalkyl(Cog)alkyl, hetero(Cs.po)cycloalkyl(Coglalkyl,  (Cy2)aryl(Co.g)alkyl,
hetero(Cs p)aryl(Co g)alkyl, (Cg_u)bicycloaryl(Co_g)alkyl., hetero(Cg.12)-
bicycloaryl(Cos)alkyl, -C(O)R™, -C(SR™, -S(0)R”, -C(O)OR, -C(O)NR*)R”, -

- CONR™RY and —S(O)NR™)R™;
| | R® is selected from (Cigalkyl, (Cag)alkenyl, (Cs.az)cycloalkyl(Cog)alkyl,
. hetero_(Cs-lz)cycloalkyl(cg;.g)a]kyl, (Co.32)aryl(Cpg)alkyl or hgtero(Cs._n)aty}(CM)aJky]

optionally substituted with amino; -NHC(O)R'S or-R" wherein R” is as described above;




- - X60R17

R4 is -C(OX5R1I1 O -S(O 2X5RI1, wherein X5 is a.bond, -0-- or -NR 2--=.

~wherein. R12 is hydrogen or (Cl:6)alkyl, and R11 is (i) 18Mareh 200G/

optionally substituted by.-OR 13, -SR13, -S(OR13, S(O2R13, -C(0)R13,
-C(O DR13, -C(0)NR13R14, -NR ~R14 -NRI4C(O R13, --NR14C(O OR131W\k

14C( O) N\VBR14. or - NR14CWI) NR R14i wherein R13 is (C3-

)cycl oal kyl (Ca3)al I cyl, hetero(Cggl 2)cycl oal kyl (G 3)al kyl, (C642) (Co-3)

al ky hetero(C5-12)az' YI(Co 3)a| kyI (C9-1) bi cycloaryI(Co 3)al kyl or 14 at

Salkyl and B . b RENICHoN IaRiEh 0N G APPSR >

ne or of LA S ?@%ﬁ%ké&ﬁ%@' %@me% Ao, -

ﬂg% gﬁgf l\%fl%l | oar aI kl)gl 9,; gﬁg”&%@%ﬁgﬁ-{q?gﬁg Ca3) al kyL .
het er o( C5. 6) ar yl (C03) aI kyI subst | tuted by --X60R15, -X6SRIS/ -X68( 0O)R 5

- X6S( O) a&kGbed ab6we( 0) Rls, - X6C(GFOR's, - X6C( D) NRI5R16~ - NRLSRns~ - X6NR
C(O Ru, - X6NRI6C(O) ORI’ S, - X6NR16C( 0) NRL5RI 6 , X6NR 6C( O) ORLS,

??%?gyrcl)gikkil CR:a%QI??)Cal E; het er%?@’ g%%ﬁf%t;}?( Wy’l %b?ﬁ}aﬁ{yl .

i R

(a6 sgerolptiatiopkl °&%ﬁlﬁuz¥#&aﬁwﬁ%ﬁ% e @ushlistyt lents
whi ch V\,hen occurr| ng within an alicyclic or aromatic ring system are :

- radi-cal ke Yylsd ect E-1pbistelaaylGupaliphsi saichg oheferoC£)-al kyl |,
.(d.6)al kyI i dene, cyan haI 0, nitro, halo-substituted (C13)alkyl,

~ - XXNRL O ORL7, - Xs~ML7C(0) NRL7RL7, -X RL7C(RL7) NRL7Ri 7,
Eﬁ@”%l(gﬁ}%g ) 17R 17 SX6P(8§(6?18) ORL7, -xasg(C(DgDR C( O NRL7R

X6S 2hT OR 17 --X6NR17C(O R -X6S(O R 18 X6S(0} RLS d - X6
PR ORI TG pdogen, ) (Croalkst, (C3-12)CYCIE3 Cogatigt,

hetero(Cs_u)cycloalkyl(CM)alkyl (05 n)aryl(CM)aJkyl or hctcro(Cs.u)aryl(CM)a]kyl

,,,,

wherein X> optlonally ﬁlrther contains 1 to 5 subsutuents which whcn occurring
within an alicyclic or aromafic ring system are radicals independcndy selected. from a
group consisting. of (Cr.g)alkyl, (Cre)alkylidene, cyano, halo, nitro, ﬁaloésﬁbsﬁmted '
(Cra)alkyl, —XGNR”R” —X‘NR”C(O)OR” —X‘NR"C(O)NR”R"
X NRCORINRRY, -X°ORY, -X“C(O)R"’ X‘OR” -XSR", -X‘COOR",
-XC(ONRTRY, -XSS(O)NRTRY, -X°PO)OR)OR", -X°OP(O)YOR*)OR",
._ -X‘?N_R?C(O)R"‘, _XGS(O)RI_B, ~X6,'S(Q)2R“‘ aﬁd‘-—XGC(Q)Rzmlan_@when océuqi@lg within
an aliphaﬁc moiety are radicals independcnﬂy selected ﬁfoni a gfoup 'consi;stiﬁg ;:f cy;dno | N
halo, nitro, NRI?'RI? NRI‘IC(O)ORI'I NRITC(O)NRHRI'I N-RI'IC(NRI'I)NRI'IRU
—OR” -SRY, -C(O)ORY, —C(O)NR”R” .-S(O)2NR"R17 P(O)(OR")OR”
—OP(O)(OR”)OR” NR"C(O)R‘“ ~S(O)R™, - 3(0)2R“‘ and C(O)R“‘, wherem RE,
RU R18 and X.6 are as descnbcd aboye; said process cumpnsmg‘

(A) rcactmg a compound of Formula 2




OR8 -X60P(D)(OR and , , when occng within an aliphatic noiety are
radi cal s i ndependently sel ected froma group consisting 18fMagag00thal o,

nitro, -NRL7RL~, _NR17C(0)ORL.7, ' -NRITC(0)NRI ?R17, 13 March 2006 6c
“NRL7C(NRL7) NRL7R17, - ORL7, --SR17, --C(O) ORl7, -C(O) NRL7Ri 7,
-S(0) 2NRL7R17, --P(0) (ORL7)OR17, -OP(O) (ORL7)ORl7, -NRL7C(OR's, _S(OR's,

-S(O2R s and -C(OR 8, wherein X6 ig a bond or (C, -)al kylene, R 17 at
each occurrence independently is hydrogen, (Clj)alkyl or hal o-substituted
(Ad-3)alkyl and R8 is (C,-6)alkyl or halo substltuted (G _3)alkyl; X3 is
a group of Formula (a), (b) or (c): Regph. JL | i i 10 R0DN R0 RO R0
(a) R20-R25TOS"R25 2021 Y a R RR(b) (C)nISO 1l or 2, P?is
selected fromthe group consisting 1*3?{ R ogen, (Cl14)al kyl ,

(C3-12) cycl oal kyl (Co-) al kyl, het4ero 12) cycl oal kyl ( Co- )aI kyl,
(C6-a2)aryl (Co-s)al kyl and het N?\r([&)y aryl (C0. 6) al kyl;
OH

2

with a compound of the fox:muia (a):
R® o

AN

R20
(S

il
@
 in which XL X% RS, R"’ Rm and R* are as defined in the Summary of the

Invention for Formula I or

(B) reacting a compound of Formula 2 with a compound of the formula (b):

R20 0 R20

l 1
e
20

R? g
(b)

in which R, R* and R¥ are as defined in the Summary of the Invention for Formula

Lor

(C) reacting a cdmpound_of Formula 2 with a éompound of the formula (c):




Vi

R21 is selected fromthe group consisting of hydr ogen, (C _9)al kyl,
(C3-12)cyd oal kyl (C04) al kyl, hetero(C5-12) Cycl oal kyl (C")% Mgich 2006

(C6-12)aryl (C")al kyl, hetero(Cs 12) aryl ( Co- 6) al kyl ,

(C9_12) bi cycl oaryl (Co_3)al kyl, hetero(Cs-12)- bi cycl oaryl (Co. 3) al kyl,
-C(0)126, -C(S)R26, -S(O2R26, -C(OCRS, -C(O N(R26)R27, - C(S)N(R26) R27
and -S(O 2N(R27 )R26; R is selectgd from(Q6)al kyl, (C')al.kenyl,
(C3-1?)cycl oal kyl (Co-6)allyl, hetero(Cs-12)cycloal kyl (Co-6) al kyl,

(C5-12)aryl( | kyl tion Iy subst i t ut ed
with am' no, ﬁq‘&%ﬁé{l‘é{ l15{“%.3\g/\'ljr;?ere| ne@qs%%g%’? @SW%&BH Ue: 13 march
2006 R sel ected from hydrogen, (G 4)al ky4,

(C3-i 2)]C:o '%Sﬁ (C")alkyl, hetero(Cs-1x)cycloal kyl (C1 )al kyl,

(CG12)aryl (G)al kyl, hetero(CS-13)aryl (Ca..6)al kyl, X4NHR', XS(O) 2R or
X4C(O RI7NR17C(O) R17 wherein R 5, R 7 and. X are as described above; R26
is selected fromthe group' consisting 'of hydrogen, (G -6) alkyl

(C3_i 2) t y Pbukirydlly Copettingla compoundaf Bomiid) KivitolagabiokédGealt) al ky! |,

(Cs-12) axyl (Ca-6)ai kyl,. Dbeten(C_-,-12)aiyl.(C44)al kyl,

(C9_x2) bi cydcomraple(saly- 3) alkyl and hetero(C8_1z)- bi cycl oar yl (CO 3) al kyl; 27
R is hydrogen, (Cl4)al kyl, (C31x)cyel oal kyl (Cd. . 6)al kyl,

het er o( géia%};ﬁaﬁﬁa 1?%&14}&(1% }ﬁ! 1]0% bt 2 édb gm Yiv&ﬁﬁ?a%'t&%{én- ¢ form

het (ro(Cs aryl erein optionally art er Contains 1 to 5
substitue t hi.n an ah I‘OITB.tIC i ng
System ar Q:s)r ﬁlgé‘g gc’nvnlge%&?]ﬁé U?%dg &aéamP?ﬂ"@ﬁfg °30n5| sting. of
(G .s)al kyl Cr _6)al kylide hal o, nitro, halo substltuted

(C13) al kyl , Phé(“ﬁ%*)? {;'am%a&h 1?3%%»0? -X NRL7C(O NRPR17, -X

17C(NRL7) NRi 7Ri 7~ - X60RL7, - X6% OR _XsORI 5, -X6SR17, -X6C(O) ORI 7,

~ X6C( O) NRIPRptonall Kermyeying mgf { @PPORAFFRrmulxEEP( O) ( (¢) R) ORL7,

unoxidized form;

() optionally resolving an individual isomer of a compound of Fonﬁﬁla I fromea
mixture of isomers;

(I) optionally converting a nﬁn-derivatized compound of Formula I into a
pharmaceutically prodrug derivative; and

{J) optionally converting a prodrug derivative of a compound of Formula I to its

non-derivatized form.

There can be provided processes for preparing compounds of Formula I and

the N-oxide derivatives, prodrug derivatives, profected derivétives,




N w-;-‘;g?‘

. - X6NR17C(O) R18, --X6S(O R1S, -XGS(O 2R18 and X6C(O 0" and when occurring
"Wthin an aliphatic noiety are radicals independently st Mawcs@006om a
group consisting of cyan, halo, nitro, .-NR17Rl7, NR17C(O OR17,

_NR17C(O NR17R17, -NR 17C(Nt7)NR17RF7, -OR17, --SR17, C(O OR17.

- - C( OBk #fdal isoB(eR MR Hakiures B Q3ik2d Zh&RAf7 £aR( Be( MRtMpERLGally NR17C. (O Ris,
-S(OR18, -S(O2R18 and --C(O R18, :wherein R , RL7 R 8 and X6 are as

descria}gg%tﬁggygfstm process conprising:' (A) reacting a conpound of
Formula Z: 13 March 2006 6e RN Hwth a conpound of the fornmula (a): (a)

I n which X g 2 . NG d mrary of the
| nvention f%ﬁﬂéf)é?prgu@ﬁ%ﬁﬁ? plggel?@egéaa%ﬁoglgﬁgaggﬁr}gounddfg}&@glra%l a2 wth a
conmpound of the formula (b): za (b) in which R0, R23 and R25 are as

‘defined in the Summary of the Inventfwn for Formula 1; or (C) reacting a
compound of Fornmula 2 with a corrpourid of the formula (c): R20 t HNC - ~N~
X‘/ :
R4 x3
\N
H
0
Ix
in which:

X! and X are both methylene or X! is ethylene and X” is 2 bond;

' R? is -CR*=CHR®, “CRY(CR%)s.0r -CR'=NR?, wherein R is hydrogen and R’ js
hydrogen or (Craalkyl or R® and R® together with the atoms to which R® and R® are
attached form (C3-12)C}I’01031keﬂy1, hctero(C5.12)cycloajkenyI, (Cs.12)aryl, hetero(Cs.12)aryl,
(Cg.u)bic;ycloaryl or hetero(C.i2)bicycloaryl and R and R® together with the atoms to
which R’ and R® are attached form hetero(Cs.p)eycloalkenyl, hetero(Cgiz)aryl or
hetero(Cg.io)bicycloaryl, wherein R® optionally is substituted by 1 to 5 radicals
independently selected frém a group consisting of (Cy4)alkyl, cyano, halo, halo-substituted
(Crayalkyl, nitro, -X'NR'R?, -X“OR?, -X SR, X*C(ONR'RS, -X'C(O)OR’, -X'S(O)R”,
X*S(ORRY and -X'C(O)R™, wherein X* is a bond or (Cro)alkylene, R® at each

' occurrence independently is hydrogen,. (Ci3)akkyl or halo-substituted (Cy.3)alkyl and R
| is (Cy.3)alkyl of halo-substituted (C;.3)alkyl; and

R*is -CO)XR™ or -S(0);X’R", wherein X® is a bond, -O- or -NR'%, wherein R

is hydrogen or (Cr.q)alkyl, and R" is () (Cr.q)alkyl optionally substituted by -bR”, -SR*®,

~ -SORY, SO)XR®, -COR®, -CO)OR®, ~CONRRY, NRPRY, NRMC(O)RY,

--NR”C(O)Ong?-NR14C(OjNR13R14. or -NRYMCONR™MNRPRM, wherein RP s




R23 0 0 (c) 13 March 2006 6f in which R0, R23 and R2S are as defined in
~the Summary of the Invention for Forrmula |; and (D) opttiddvaichg08dnverti ng
a conpound of Formula 'l into a pharnaceutically acceptable salt; (E)
optionally converting a salt formofg a conpound o f Formula Ito non-salt
form (F) optionally converting an unoxidized form of a conpound of

B S e i s LR
For BBl e s et SRR, Loy or T ©
non-derivatized conpound of Fornula | into a pharmaceutically prodrug

der i vat i helerolizab)pigyclaspi(Comalkyland Bnas pach ecugrepgedadengndeatly i hydrogenof g

“conpound of Formula Ito its non-derivatized form There can be" provided,

processear f(Orogkdpanri @) (Coppyalontls/l(0h)Bylniicteré(CandtyclonlbyFuialide,

derivatives, prodrug derivatives, protected derivatives, 13 March 2006 7

i ndi vi du@G_d)z&?y(@‘{sw,d ﬂ&t&&(&ﬁ?a@ﬁ%ﬁ:ﬁ@! S (@Jl_g)lb&zélbarﬂl(@o.ﬁquxl or

pharmaceutically acceptable salts thereof A fifth aspect of the present

I nventi og..orevi z%éycfoaﬁﬁ)(&%m of Jrormuladix: (¢, eeycloalkyl(Cos)alkyl,
hetero(Cs.g)cycloalkyl(Co.s)alkyl, phe;nyl{co_g)alkyl | or hetero(Cs.garyl{(Co.3)alkyl -
substituted by -XSOR", -X*SR*, X*S(OR™, -X°S(O).RY, -X*C(O)RY, -X°C(O)OR®,
XSC(O)NRVR', XNRVRY, XNRSC(O)RY, -XSNRC(O)OR”,
XNRCONRPR | XNRC(OYOR, X NRCINR)NRP R, wherein X° is a
bond or methylene, RP is (Csg)cycloalkyl(Co s)alkyl, hetero(Cs.g)cycloalkyl(Coa)alkyl,

g phenyl(Cyz)alkyl or hétéro(Csﬁ)aryl.(Co_3)aﬂcyl and R%is hydrogen or (6‘1.5)alkyl; wherein
R* optionally further contains 1 to 5 substituents which when occurring within an alicyclic
or_aromaﬁc ting system are radicals independently selected from a group consisting of
(Crg)alkyl, (Cy.¢)alkylidene, cyano, halo, nitro, halo-substituted (Cy.)alkyl, -X*NRRY,
~I§5NR17C(O)ORI7, _XGNRI'IC(O)NRHRI’I, _XGNRITC(NRI'T)NRI']RU, X%0RY, _XGSRI'?’
-X“_C(O)OR”, X°C(ONRVRY, —XGS(O)ZNR”R”_, -X5P(0)(OR™®)ORY,
X°OP(O}OR™OR", -X*NRYC(O)RY, -XS(O)R"®, -X°S(0),R ™ and —X°C(O)R™® and
when occufring within an aliphatic moiety are radicals independently selected from 2 group
consisting of cyano, halo, nitro, -NRVRY, -NRYC(O)ORY, -NRVC(O)NRRY,

| | -NR”C(NR")NR”R”, -ORY, .—SR”, -C(O)OR",‘ CONRRY, _S(0),NR"RY,
P(O)XOR™)OR", -OP(O)OR™)ORY, NRVC(O)R', -S(O)R™, -S(0),R"® and -COR,
wherein X® is a bond or (Cre)alkylene, R at each occurrence independently is hydrogen, -
(C1e)atkyl or"_.halo-substituted (Cra)alkyl and R s (clg)akyl or 'haio-substituted
(Cuaalkyl; | | o

X is 2 group of Formula (), (), (), (d). (8), (), (@) or (b):




RA N' ~Y HO I'x X3 in which: X1 and X2 are both met hyl ene or X1 is

ethylene and X2 is a bond; R3 is -CR5=CHR5, = CR5(CR63) 213 Idarch2R%G NRS,

wherein R$ is hydrogen and R6; s hydrogen or (Cl.4)alkyl or R5 and R6

together with the atons to which Rband R6 are attached form

(C3_12)cycl oal kenyl, hetero(C5_12)cycl oal kenyl, (C6-12)alyl,

hetero(C6-12)aryl, (Cg 12)bicycloaryl or hetero(C8 12) bi cycloaryl and R7

andR8togeth;e_povvi h the ato to which R7 ang R8 are attached form

het er o( C5_12) qycl gpl kenyl ,%t er@(C(RZEZ) aryl r het 0(08 12) bi cycl oaryl,
t

wherein R3 IS S tit teq\,by Xt i C |ndependently
i ('dlzs4)a R al o,
R9 R 4

sel ected froma REPONST
hal o- substitute \a) al kyl, zsn tg2o, - X4NR9 , X4SR9,- X4C( O) NROR9,
-X4C(O OR9, X4S(ORI, -XS( 0)2R' and X4C(O R1l, wherein X4 is a bond or

(C12) al kyl ene, R9, at "each OCCUL(b nce i ndependent i s hydrogen,

(Cl..3)al kyl or hd&o-substitute Cl. 3)al kyl and is (C 3)al kyl or
hal o- substi t ut ed (G _3)alkyl; and R4 is -C(OX5RL1 or -S(O 2X5R11, wherein
X5 is a bond_s, 0- or NR12-, wher e| n R12. is hydr ogen or (Cl.4)al kyl, and O

i's (i) (C14)5‘I kyIO opti onal Iy sul?stltuted by - OR13, g¥- SB13, -s(o)R13

- -S(0O)j z13, f‘g O M3, % C( O) oRER, n- O Q NR13R14, -NR1§R14 -Nk14C( O R13, 11
NR14C( O) OR 14¢( O) NR13R14 014) NR13R wierei n,R3 is 13 March

2006 7a (C3-#2)&¥ ol oal kyl (C03) aI het ero(C5-1 )c aT &yl (Ca 3)al kyl,
(C 6 -lI2)aryl (Co-3)al kyl, hetero( 12)aryl (CO 3)a. | kyl*

(C9-12) bi cycl oar (C03) al kyI or hetefo(Cs-12)bicycloaryl (Co 3)al kyl and
R14 at each occu ence i ndependenfe) y i s hydrogen

| g
@ ()

zonm represents a single bond, or a double bond;

X7 represents aryl, heteroaryl or NRZR%;

nis 0,1 or2;

R® is selected from the group consisting of hydrogen, (Crealkyl,
(Csa2)cycloalkyl(Co.g)alkyl, hetero(Cs.sr)cycloalkyl(Coealkyl, (Co1)aryl(Cogyalkyl and
hetero(Cs.)aryl(Co)alkyl;

R¥ is selected froni the group consisting of hydrogen, (Cig)alkyl,
Csra)eycloalkyl(Coglalkyl, ~hetero(Cs.1n)cycloalky}(Co.g)alkyl, (Cer2)aryl(Cog)alkyl,

rhetero(Cs.lg)aryl(CM)alkyI,, ' “ (Co-12)bicycloaryl(Co.3)alkyl,
‘hetero(cg.n)_-.bicycloaxyxcm)alkﬂ, _C(O)R“, C(SRY, -SOWR®, -C(O)OR®,
CONR? IR, -C(NR™IR” and -SORNEIR®, |

- RBjs seiected from -H, (CM)alkyl (C4.5)a]kenyl (Cs. Iz)cycloalkyI(CM)a]kyl




or (A4)alkyl, or (ii) (C3_12)cycl oai kyl (Ca3)al kyl,
het er o( C5- 12) cycl oal kyl (Co3) al kyl, (C6-12)aryl (Co-3)1, 13 March 2006
hetero(C5_12)aryl (CU-3)al kYl, (C9-12)bicycloaryl (C0-3)al kyl or
het er o( C8- 12) bi cycl oaryl (CO 3) al kyi7eor (iii) (C3.6)cycloal kyl (Co 3)al kyl,
het er o( C5, 6) eyci oal kyl (Ca3).al kyl, phenyl (Co3)al kyl or
hetero(C5_6)aryl (CO_3)al kyl substituted by -X60R15, -X6SR15, X6S(O R15,
X' S (0)20, -X6C(OR15, -X6C(OOR 5, -X6C(O NNRL5R16, XNR15R16,
-X6NR16C(O) R 5, X6NR 6C(O) OR15, -X6NRI GC(O NR15R16 , _X6NR16C O COR16,

(G- 6) TGRS G (G B CRoBy, B e TreCEIgRr > ' ©
henyl (Cq. 3)al het - 3) al kyhs.and. R16 i § hyd
(C14) ol EPIA bR A <Gitr STCJRY of ThihEphL e cesrfedberic: | L uont <

whi ch when qggurring within an alicyclic or aromatic ring systemare

radi cal s i ndepelfdeSREFid sEprc thydrogss marotislp EoniydoaliyCoralkykl. 6) al kyl |
(Cl-6}al kyli dene, cyan, halo, nitro, halo-substituted (Cl.3)alkyl,

- X6NRL 7Beto(Cs.  XOMRATKG CYBaT,, (ORI SAYRL THRboFo(Cs XN Glakyl, 7) NRL7RL7,
-X60R17, X6SR17, -X6C(0O) OR17, -X6C(O NRL7R17,. _X6S(0) 2NR1L7Rn,

- X6P( O) LORBRIORLE(0),28 PPER(CHRIRRIIGIRK Niflesefrl R RLB and X4 D@ R18,
-X6S( 0 2R1S and X C(O R18 and when occurring within an aliphatic noiety are
radi cal &q4 418 ently selected froma group consisting of eyano, halo,
nitro, NRI7RI 7, -NRL7C(O OR17, -NR17C(O) NR17R17, NRL7C(NR17)NR17R17, -OR1

, -SR17, -CH@ OR17,, - NR17ZR17, -S(0O) 2NR 17R17, -P(O) OR 7,

L. 0oP(O) (ORL ﬁ?,selm%%ﬂ%) é’fs,grg‘?( cﬁ)oﬁ?%‘{“g- &t m@an@m RIS, wherein
X6 is H:bo d or E143 al kyl ene, R17 at each occurrence independently is

hydr ogi 312 Cé’é%‘lgl Gogtalgh” hstes(CoulsaslpalklCadelsyl. 3YGsrprylGodaikyl i s

(C1.6)al kyl or halo-substituted (Cl-3)alkyl; X3 is a group of Pormula (a),
(b), (dpterq@yaBCocalyl. (g) or ((fpuliGyoandiToelg 7b R2  and .

hetero(Cg.12)-bicycloaryl(Co.s)alkyl;

| R is hydrogen, (Cre)alkyl, (C3;lz)cycloalkyl(co_g)alkyl?
hetero(Cs.iz)cycloalkyl(Cog)alkyl, (Cs.12)aryl(Co.)alkyl or hetero(Cs.12)aryl(Co.g)alkyl;

R%is R or -0-C(=0)-R%;

R? is (Cre)alkyl, (Cr)cycloalkyl(Cos)alkyl, hetero(Cs.p)cycloalkyl(Co.s)alkyl,
(Co.12)aryl(Cos)alkyl, hetero(Cspz)aryl(Coslalkyl, (Co.n)bicycloaryl(Cos)alkyl or
hetero(Cg.12)bicycloaryl(Co.s)alkyl;

wherein X optionally further contains 1 to 5 substituents which when occurting
within an alicyclic or aromatic ring system are radicals independently selected from a
group consisting of _(Clésalkyl, (Cl.s)allgylidene, cyano, halo, nitro, halo-substituted
(Cra)alkyl, XONRYRY, XNRYC(O)ORY, XNRVC(O)NRVRY,
XNRYCNRINRYRY, -X°0RY, -X°C(O)RY, -X°ORY, -X’SRY, -X°C(O)ORY,
XCONRVRY, ~X63(0);NR17R‘7, -X"P_(O)(ORS)OR‘?, “XS0P(0)OR}ORY, |

. ;XGNR17C(C>)R‘3, '-X“s (O)R“‘; -X®S(0),R™ and .-XGC(O)RIS'and when occurring within -

an aliphatic moiety are radicals independently selected from a group consisting of cyano,




N~R (a) (b) (c) (d) (g) (e) represents a single bond, or a double bond; (fl
(h) X7 represents aryl, heteroaryl or NR2R; .nisO, 1 or @Mﬁwbzogﬁsel ect ed
fromthe group consisting of hydrogen, (Cl. s) al kyl , :

(C3-12) cycl oal kyl (Co. 6)al I yl, heterm(Cs-12)cycl oal kyI (CV al kyl ,

(C6-12)aryl (Co-6)al kyl and  hetero(Cs-iz)aryl(CD-6)alkyl; R21 is selected

fromthe | al kyl ,
(Gl 2) cyapootify fREs ™ W@éﬁiﬁ ﬁﬁﬁé@&% R P81
C6-i 2) ary, I e ) al kyl (39|2)b|cycloaryl(Oo
g) al kyl) I%lg’t' &%}?’&yﬁ@ b {Q ﬁ?)gNI% éﬂ)(@R”)ORgé QIOFOR QBT R26,
S( O 2R26, R27, - N(R26) R27 and S(O) 2N(R27) R26; R23
i g )sel ecf]g%%%% ﬁ(o%g'sé@di]kwld -Q'(C( a.’flﬂeminykis RY7 R and X5 are as
(C3-12) cycl oal kyl (C. 6)al kyl, 13 March 2006
het er o( CSesciped/abovaloky | (CI)_G) al kyl, (C6-12)aryl (Co-)al kyl or
hetero(CS 12)aryl (C4.6)al kyl optionally substituted with amno, NHC(ORI5

R15 what ef MolUddérEratges 48 ydr ogen,
(Cl 6) al kyl, (?:3 12) c;m oal ky|%gc%ﬁ%‘jﬁ§?\b€°m%%eﬁ§‘“§&] Rihvifhal £ QMR

ﬂSiiﬁSE?”‘%ﬁ?‘% RSO @’@hﬁﬁhﬁfé%@?s%“é&% ?%’EB}%’%’NM?Q@H 7

wher ei n %c@ptalﬁé‘ CaAla SAlvgtes of Such compounds and the N-oxide derivatives, prodrug

derivatives, protected deﬂvatives, individual isomers and mixtures of isomers formula Jx.

DETAILED DESCRIPTION OF THE INVENTION.

Definitions:
Unless otherwise stated, the fz)llowmg terms used in the speciﬁcaﬁon'and‘glaims

are defined for the purposes of this Application and have the followiﬁg meanfngs.

“Alicyclic" means a moiety chafa‘c_texized by arrangement of thé carbéﬁ' éloms in
cJosed nop~aron;atic ring élmctines havmg properties resémbliﬁg those of ali[;hatics and
may be saturated or partially unsaturated with two or more double or uiple bonds. |

“Aliphatic® means a moiety characterized by a straight or branched chain
arrangement of the constituent carbon atoms and may bé saturated or partlally unsaturatcd

" with fwo or more doublc or taple bonds
| Alkyl" represented by- itselt means a straight or branched, saturated orunsatlmted,
- :'ahphatIc radical having the number of carbon atoms mdwatcd (c g, (C1-6)3]ky1 mcludes
'meﬁlyl ethyl, propyl 1sopropyl butyl sec—butyl 1sobutyl ten‘-butyl vmyl a]lyl '
: I:. l-propenyl 1sopropeny1 l-butenyl Z-butenyl 3-buteny1 Z-methylailyl, ethynyl

| '. l-propynyl, 2—propynyl, and tha hkc) Alkyl reprcsented along with another radical (e £,




descri bed above; R26 is selected fromthe group consisting of hydrogen,
(C-6)al kyl,  (C3-n2)cycl oal kyl (C0. 6) al kyl, 13 March 2006

het ero( C5- 12) cycl oal kyl (Co. 6) al kyl, (C6-12)aryl (C0-6)al kyl, hetero(C5
i 2)aryl (C0..6)al kyl, (C9-12)bicycl oayl (CO-3)al kyl and

het ero(Cs-12)bicycloaryl (Co 3)al kyl; R27 is hydrogen, (d -6)alkyl,
(C3-12)cycl oal kyl (Coj ) al kyl, hetero(Cs-12)cycloal kyl (CQ6)allcyl,
(C6.12)aryl (CO 6)al kyl or hetero(CS-12)a y1(CO0-6)al kyl; Ras i.s R2 or

0 e g (i b R R
ool et (R s b (e o

1 to 5.substituents which -when occurring w-thi'n an alicyelic or. aromatic
ring s{temGee)arddiosialeyli riadpdesdephanyl, s deazsledphionethyh  hpbenylethylsi sti ng of
(Cl-)al kyl, (Cl.6)alk)iidene, cyano, halo, nitro, halo-substituted  (Cl-3)a
yl ;- XBiRenyRidpy] XENRETIEEYD) OR17, - X6NR17C(O) NRI7R17, X6NRL7C(NRn) NR17R17,
X60Ri 7, -X6C(O) Rn7, -X60RI5;, X6SR17, X6C(O) OR17, -X6C(O NRL7RI 7'

~X6S(0O) 2NRL7Ri 7, . X6P(O) (ORS)ORi 7, X60P(0) (ORS)OR17, -X6NRL7C(O R",

“X6S( O R18, -X6S(0) 2R18 and -X6C(O RIS and when-occurting within -an

" aliphatic noiety are radicals independently selected froma group

consi sting of cyano, 1 3 March 2006 7d halo; nitro, -NR 7Ri 7,

NR17C(O) OR17, NR17C(O) NR17R17, NRL7C(NR17)NR17R17, -OR17, -SR17, :
-C(OOR17, -C(ONRL7Rs7, _S(O2NR17R1 , P(O (OR1)OR17, -OP(O (ORx7)0ORZ7,
NR 7C(O R 8, -S(OR18, -S(O7RIS and -C(OR 8, wherein Ri5 Rl7, R18 and X6
are as described above; or one of N-oxide derivatives, prodrug
derivatives, protected derivatives, individual isoners




and m xtures of |$orrers of conpounds of forrru(fa | x; or one of

phar mageutiLcaly acceptabl e salts and sol vates of such 012086 and t he, N
- oxi de der| va | ves, prodlug derivatives, protected der i RV PRRE93Bndi vi dual
i soners and mixtures of isonmers formgla Ix. DETAI LID DEsclurTloN OF THE

- | NVENTI

ON Definitions: Unless otherwi se stated, the following terns used in

the specification' and clains are defined for the pur poses of this
Application and have the fol | owing meanings. "Alicyclic" means a noiety

char act er i zed Alwlee" ARGNRIMicaMd dthewiR, RRBnSd St Br BlRis % Qetic
ring structures having properties resenbllng those of aI atlcs and may .
be Satubgﬁaﬁﬂﬁﬁﬂ I uble ar triple
bonds. |p at,@%@%@“ﬁ%@%ﬁﬁﬂ‘ﬁ%mgP@%?fW ’r"%h‘iat‘%r( ®granched
chain ar nt of t he constituent carbon atons and may be saturated or
parti al K@ t Angtigensy (bHeddotbyiener (GHSE-ho ddmethrylengy 1"
repr esent ed |tself means a straight or branched, saturated or

unsat ur &t z@l[‘lzrihmeﬂawncﬁmmzmh—)mhﬂtmylaie (CEHOH=GTITTE,-), ndi cat ed

(e.g., (d-6)alkyl includes nmethyl, .ethyl, propyl, |sopropyl butyl, ,
sec-dut zlmethﬁlcdmhﬂthyléﬁ bUty|(~CHh®HtCH9UIEbH2-'§ propeny Ie enyI
| -butenyl, 2r-butenyl, 3 but eny 2. “meti hylallyl, 1 propynyl,

2 propy I represent ed aI ong W|th anot her radi cal
(e.0., %ﬂ% ﬁ%@géb%g)gg Pi% arél al kyl' ) means a straight or ‘branched,
-sawed or uns%ﬁ%’ﬁ&?eﬂd; .aliphatic divalent radical having the nunber of atons
i ndi cat ed or - axsteightrchieRaherhsatinatad o gmgatoraeyl, aliphatico) a
yl (Ca3)al includes phenyl,- benzyl, phenethyi, 1-phenylethyl .3

+ pheny! pdigplpnt rm.’tthamg ﬁa)nummwmbmﬂaﬁamsmm@gqmgmmﬁa%m g_

10

15 .

includes methylene (=CHp), ethylidene (=CHCH), 1sopropy]1dcne ("‘C(CH3)2)

_ Propyhdene. (—CHCHZCH3) a]lyhdene (—CH—CH—CHz) and the hke)

Ammo" means the radical --NHz Unless mdlcated otherwxse the oompounds of
the mVentmn containing amino mo1et1es mclude protected denvanVes thereof Smtable
protecﬁng groups for amino moijeties include acetyl, tet‘t—;butexycarbqnyl?
benzyloxycarbonyl and the hke | -

"Animal® mcludes humans, non—humanmammals (e.g., dogs, cats rabb1ts cattlc B

- horses, sheep, goats swine, deer and the hke) and non-mamma]s (e g bu‘ds and the ]Jke) o j )

"Aromatzc" means a mo1ety whercm f.hﬂ consument atoms make up an unsannatcd- BT

| rmg system, aIl atoms in thc rmg system are sp hybndmed and the total number of p1 o

_‘ electtons is equal to 4n+2.

“Axyl" means a monocychc or fused blcychc ring assembly contammg the total - ) .

,number of nng carbon atoms mdlcated, wherem each nng zs compnscd of 6 nng carbon o ) o

_ atoms and is aromatlc or wheu ﬁlsed wﬂh a second nng forms an aromanc nng assembly .

. For example opuonally substttuted (Ce-m)alyl as used in th1s Apphcatlon mcludes but i 1s _- , T

not lnmted to, b1pheuy1 Z—yl Z-bmmophenyl 2- bromocarbonylpheny], Z-bromo«:if : - -




R

"Al kyl ene", unless indicated otherwi se, neans a straight or branched,

. saturated or unsaturated, aliphatic, divalent radical ha\iMgrchR80hunber of

car bon i cat ed (e g. (Ci-6)al k)l ene incl udes m > (CHx-),
et hyl er}’g&g%ﬂgj@-- , trinmet hyI ene (-CH2CH2CH2-), tetr ?@%

(- CH2CH2CH2CH2-)  2- butenyl ene (- CH2GH=CHCH2-), 5 2-nethyltetranet hyl ene

( CH2CH( CH3) CHZCH2-), pentanethyl ene (- CH2CH2CH2CH2CH2-) and the like).
"Al kyl i dene" neans. a straight or branched saturated or unsaturated,
aliphatic, divalent radical having the nunber of. carbon atons indicat ed

' d 5 MR LA a0 2 SeRgHhem
fgogroé%ffnggﬁ?é%@ Qpﬁn‘ Mlﬁb}%%ﬂgropyl | denell?l-‘?g )?dﬁﬂg?ﬂ gl |yl |hg??; ( CH

ot horvi SEi iy %ﬂ’@?@ﬂ& o TROGRRn A %6”?%0%?%% Bl Mrct ude

protected _deri vatl ves thereof Su abl e rot cting .groups mno -
moi et i- e&‘-’ﬂ%‘l’ﬂn@l% @JP} %m‘?;ﬂ-‘ ]eo% 0I9md t he
like. 15 : "Animal" |ncludes humans, non- hunan mamal s (e g., dogs, cats,

r abbi t s2-nitvaphietd, hok 6eiibroaimphmyl,goat2$3 -divharephenigbr ,  ifadichlerdphka)l, and

~non-manmal s (e.g, birds, and the like). Aromatic" neans a noiety wherein

‘the gonguidisfisiop ﬁé:gms make UnRdotitacthoiphehyll | Ng sys3 smlmadhyxpﬁé -in the

ring system are sp

hybri di zed- and the.” tot a1 nunber of €l ectrons is

equal " mea yclig. d bi asserrbl y
cont ai n?'r?g Of[k a%?oqg@gﬁén II‘TbEI’QO “%F‘?Br?l‘gﬂ ar bo%ugc{ i'ndi ca S%E%O%mh&gﬁ’n each
ring is_conprised of 6 ring:carbgn . atons andl aro tic n fused
with a %@@eéwyphwl,ffbwﬁwmlm%&m%thﬂmsnﬂs%% phepy %ﬁ)@eﬂy tionally

-+ substituted (C ,ia)aryl as used in this Application |ncI udes but is

5—methy1—2~n1trophenyl, 4-methylsulfonylphenyl, naphth-2-yl, 2-nittophenyl, 3-mtrophenyl
4~mtrophenyl, 2,3,4,5,6—pentaﬂuor0phenyl, phenyl, meﬂuo_romet_hoxyphenyl,
10 B-ﬁiﬂﬁoroﬁiethoxyphenﬂ, ' 4—njﬂﬁordmcﬂ10xyphenyl, | }uiﬂﬁordmcﬁlylphenyl,
3-trifluoromethylplienyl, | 4&iﬂuofomethylphenyl, Z—Mﬂﬁoroﬁlethylsulfanyiphenyl,
4—&iﬂuoroﬁ1&thyl§u]faﬁjlﬁhéﬁyl, and the like. Optibn_a]ly SubSﬁtl-l‘.de‘ (&iojéwl as used
in this Applicaﬁen includes 3-acetylphenyl, 3-tert-butoxjmarbonyiaminometﬁ&lpheﬁyl;
biphenyl-4-yl, 3—Iiye1folephény1; .4—hyd1‘0_‘xyphcnyl,‘ - 3-metilekj;phenyl, eaphﬂ}hz-YI,
15 3—phendxyphenyl phenyl and the like. - | |
"B:cycloaryl" means a b1cychc img assembly contmmng thc number of nng carbon 2
\ atoms mdlcated, whercm the nngs are lmked bya smgle bond or fused and at least one of ._
g the nngs compnsmg the assembiy is aromatlc and any carbocychc ketone, thloketone orj.
-Immokebone dmvahve thereof (e g., (Co. ;o)blcyclomyl mcludes cyclohexylphenyl
B 20 o 1,2—d1hydronaphthy1 2 A-dioxo-1 ,2,3 4—tetrahydronaphthyl mdanyl, mdenyl,' _ B
| 1 2 3 4~tetrahydronaphthyl and the. hke) | |
."Carban_aoyl’_' ‘means the radlca_l ¢C<O)NH2. Uﬁless indicated chenvise;_ | .thé .
_— oompounds of the invention eon'taining,ea?rbamojl mmettas mcludsprotected denvatlves L

thereof.  Suitable pfote_cﬁng groups _ for carbqnioyl”_ moieties include -acctyl,'




not -limted to, btphenyl 2 yl, 2-bronophenyl, (2- bronocarbonylphenyl
~br ono- 2%§Ech 2006 WD 031024924 PCT/US02129323 -9 SL¥M ﬂ@nyl t
4-tert ‘gut y’lﬁp enyl, 4-carbanoyl phenyl, 4-carboxy- 2- mtroBﬁ %Pg’g’n‘?’
2- chl orr ophenyl, 4--ch|oropheny|, B;leorocarbonylphenyl
4-ch|orocarbony|pheny|, 2-ch|oro-4~f|uoropheny|,72-chloro-6 fl uor ophenyl
4-chloro-2 .nitrophenyl, 6-chloro- 2-nitrophenyl, 2,6-dibronophenyl,
2, 3-di chl orophenyl, 2,5-dichlorophenyl, 3, 4-dichlorophenyl, -

fl uwmmhymdmy benz@kﬁy@hm@myhamﬂylnke @t Bbﬂl%)é%iﬂi@t@b’de@%ﬂ)/' ,

uor ophenyl, 2-iodophenyl, 4-isopropyl phenyl, ~2-methoxyphenyl

2-di

2-f1

g- xt E;F’ g nit ropheﬁﬁl%‘pﬂq P@%&%dﬁ%wﬁl nalptrtﬁthgl ;P/Ihefn%I nit rophenyl
3-

> _

4-

ni t ropheny ni heny 3,4,5, 6- pentafluoroph_en)t/l1 phenyl ,

trifluorome Hé%% §atm PGS §rfeHNYXpmiRng the moiety

trlfluoronethoxyphenyl 2 trifluoronethyl phenyl, 3- trlfluoronethylphenyl
4-trifl ubf@net hyl phenyl, 2-trifluoromethylsulfa yl phenyl, 4-tr
fIuoronethylsulfanylphenyl and the like. Optionally substltuted

(C6-510)aryl aSaferg méhnhhth% fidital CA(OYOH, NCUHKES iAdiBAEY YORAMN, : the
3-tert-butoxycarbonylam nonet hyl phenyl-; - bi phenyl 4-yl, -3 hydyroxyphenyl

. 4- hydr oy 2&91% Y. phenyl ,
and the (?(Ilﬁ e. "Oéi c‘g?% oar y[FE nm ycPl CB? #tcg“déspggﬁﬁ% l%gﬁ%%JCﬁI ng the
nunber Qf ripng. bon at ons |nd| cat ed wherein the ri ngs are l.i nked by a

- single g’&??&k M@e@oﬁﬁ@%@?@g@f W@Ydﬂmﬁﬁwcmﬁ@zﬁ fe5tbutyla gnd the

assenbly is aromatic, and any carbocyclic ketone, thioketone or _ -

i mi i nokBke&ne derlvatlve thereof (e.g., ¢Cg.10)bicycloaryl includes
cycl ohexyl phenyl, 20 1, 2-di hydronapht hyl; 2, 4-dioxo-1,2,3,4-tet

T ahydr 0 nap ht 1'Cydloalkﬁlﬂﬁi&§ﬁhs, a ﬂaﬁﬂﬁﬂd’ bs parttally unsaturated, monocychc fused bzcychc _

10 o or bndgcd polycyclic rmg assembly contajmng the number of rmg carbon atoms md1cated,
‘ and any cadxxmchc kekmm 1buﬂ«aone or nmuuﬂdﬁone dcnvauve dnaeof G:g, _
(Cg-m)cycloalkyl mcludas cyclomopyl cyclobutyl, cyclopentyl cyclohcxyl cycIohexenyl,'
' z 5-cyclohexad1euy1 bicyclo [2.2.2]ooty1, adamantan-1-yl, dgcat;ydmnaphﬂ;yl;
- oxocyctohexyt, dioxocyclohexyl,. thiocyclohexyl, 2—oxobtcyclo[2.2.l]hept~1-_y1,' and th_e -.
s .ﬁh@;" M T : _ _
| | | "Cycloa]lquene“ mcans a4 dlvalent saturated or parttally unsaturated, monocychc
: I:mg or bndged polycychc rmg assambly contanung the number of nng carbon atoms'
mdlcated, and any carbocychc kctonc th10ketone or mnokotone denvahve thereof For’ -
: example, the instance Wherem “RI and R2 togethor with the caﬂ:on aiom to wh.tch both R

o 20 | aud R2 are attached form (Cg.g)cycloa]kylene mcludes but is not Iumted to thc foilowmg- . .




1,2,3,4-tetrahydronaphthyl, and the like). "Carbanmoyr' neans the radical
- CXC»NHZ Unl ess indicated otherw se, the conpounds of t3daichw@fG6i on

cont ai npyl noieties include. protected derivat] th of .

: SU|tabB¥8§%@?égflng groups for carbanpbyl . noieties incﬂhﬁgaﬁgg?&g, WO
03/ 024924 -10 13 March 2006 PCT/ USQ2[-29323 tent - but oxycar bonyl
benzyl oxycar bonyl, and the |i ke and both the unprotected and protected
derivatives fall within the scope of the invention. "Carbocyclic ketone
derivative" neans a derivative containing the noiety -C(O--. 5 "Carboxy"
means the radical -C(O.OR Unl ess indicated otherw se, the conmpounds of the
i nvention contai ni ng carboxy noieties |ncIude protected. derlvatlves

t hereof . Sui t'ﬂiﬁeﬁsd@rsﬁéc wlcgfdeygg Eﬁéﬁg&ﬁomﬂdﬁﬂl E>ci}enzyl

‘tee butyl, and the Q/cl ans. a saturat ially

unsat ur L fus clic.10 or .hridge cycl ring .
assenbl?hc%%?g nlndﬁFﬁ& g&’ W@Y@gﬁﬁgﬁdgt ﬂgl Hﬁ?ﬁﬁtéﬂ“ﬁ any
car bocycli c ket one, thLoketone or |n1noketone derivative thereof (e.g.
(C3_10) &5teraayiherapyaliad fo that anipab i, the {sidegiblectsl' of eurbltherapy.y| , :
cycl ohexyl, cycl ohexenyl, 2,5-cycl ohexadi enyl, bicyclo[2.2. 2Iocty|

adarfnt an- 1- yHalodmhyﬂumaetﬂbimybrom@xmﬁoJ ohexyI di oxocycl ohexyl ,
thlocyclohexyl 2- oxobi cycl o[ 2. 2. 1) hept-1-yl, and the 15 |ike).

~"Cycl oal I cyl eﬂﬁmmm@ Ayl Rndn Tl Bk by lwﬁﬁ %tg
nmonocycl i c ring or bri dged poI ycyc?'l c ria%r8 ggg%’glc{l; corit aini glﬁt‘ nunber

“of ringe b ted wan arboc clic ket t hi gket one or -
N %erélﬁ\}:g | Vé){’] (ﬁwre': ?l[(j) ato/ c¥1 terms are (c)iefgn 8:_us _

i m noket o

* Application.  Halo-substituted alkyl includes haloalkyl, dihaloalkyl, tihaloalkyl,
perhaloalkyl and the like (e.g. halo-substituted (Clhg)a]kyl includes chloror-nemyl,._
| 10 dichloromethyl, diﬂuoromethyl, 'tfiﬂttoromeﬂtyl, 2;2,2~uiﬂuoroeﬂ1yl; perﬂﬁotoethyl, |
| 22,2 trifluoro-1 l-dtchloroethyl and the llke) |
" "Heteroatom moiety" mciudes ~N=, -NR-, —NJr (0)=,-0-, -5-or —S(O)z- wherem
":'R is hydrogen (Crealkylora protectmg group
| ‘Tﬁmﬂncyﬂoﬂkﬁbne'xnmﬁm.dwﬂOQkykmdfﬁideﬁnaiin ﬂds}hnﬁheﬁoo .
15',7 prov:tded that one or more of the nng member carbon atoms mdlcated, is replaced by o
o heteroatom mmety selected from -N*- —NR~ -O-, -S— or -S(O)z— wherem Ris hydrogen or
" | (C;.G)a]kyl For example, the instance wherem R! and R2 together W1th the carbon atom. -
'-fw“mmhbmhR}aMR?memmdmdﬁmmhdmoagﬂqmbﬂkﬂmm mwh&mtmhsmw-

B hmlted to; the followmg .

L




exarrpl e, the msténce wherein 'RR and RZ toge(t her with the carbon atomto

which both R and R2 are attached form (C3- 8) tycl oal ky! éiddviarich@00fles, but,

is not WP0EH o, the foll owing. { 13 March 2006 WO OBFHFSeA323

PCTI US02129323 41 ' Di sease" speC| fi Ffl |y includes any unheal thy condition
of an aninmal or part thereof and includes an unhealthy condition that may
be caused by, or incident to, nedical or veterinary therapy applied to
that animal, i.e., the "side effects" of such therapy. "Hal 0" nmeans fl uoro,

chl oro, Hbﬁﬁ{éﬂngrhydg% (d—l_@jag{ﬁ gg%gﬂ%?&%t as an isolated group or

. part of a larger group, neans ed by one or nore "hal 0"

atons, as su ware de Lication substituted

al kyl includes t%&{a@ Wﬁns;ﬂ&]:’l%ﬁ |mh:{15dﬁﬁﬁ11 5%??&’?“‘12‘%&%%%%%? and the

i ke (eeﬁ%‘ hal o substi tuted (013) al kyl includes chloronethyl, 10 :
£ PR CABpR pioFsIRdicapd are

di chl or r@plawdrbdﬂdmrmmmo@tyzselepwdm&t,hyl
_ perfluoroethyl 2,2,2-tdfiuoro-1, 1-dichl oroethyl, and the |ike).

" Het er od¥Rm Nfi(@}:;g -Onot Bl srhiedsin R INfhydrogsh( @l:ﬁ)alkﬁ a prétectiig group or
-S(O)2 wherein R is hydrogen, (Cl-6)al kyl or a protecting group.

Hetfrofegﬁdsé‘ﬂkm@f?é&e\raléﬁﬁé‘ BhidhehRa K e ﬁnogrgm&%}aeﬂgﬂwﬁn%m@gég%aca“on

15 provi ded that one or nore of the ri er carbon at icated, is.

repI ace sel e ted fxom - N=

or PL & et il BELSRARNAL de éeﬂn% iy Ko vieppte, epicnglln shbstiieg

i nstance wh ein:' RS and R2 et her W|th t he carbon atom to which both RI
“and R bateroffrzialapd s afjony Bchues hus i not limiteddes 4-#wminoi- s not
Jdimted to, the foll ovm”'ng 13 March 2006 :
‘ 2—hydroxypynm1dm~5—yl dibenzofuranyl, benzothxazol-z-yl IH—benzomdazol-z-yl_

2—bromopynd—5~yl 5—bromopynd~2—y1 4—carbamoy1th1azol—2—y1 3—carboxypynd~4~y1
105 carboxy—z 6—d1mcthy1pynd—3-yl 3 5-d1methyhsoxazol—4~yl _ S—ethoxy-
26—dlmethy1pynd-3~y1 5—ﬂuoro-6—hydroxypynm1dm—4«—yl far-2-91, far-3-yl, s-hydroxy{ -
46—d1methylpynd 39, - I 8—hydroxy—5,7~d1meﬂ1y1qu1nohn—2—yl,
S-hydroxymethyhsoxazoI-S—yI 3-hydroxy—6—methyipynd—9~yl -hydmxypyﬂd-z-yl,
'1H—1m1daz01-2—yl 1H—mndaz01—4-yl 1H—1ndol—3—y1 1soth1azol—4—y1, 1soxazoM—yl
15 2 2-methylfur—3~yl S—mcﬁ:lylfur-z-yl ~methyl-1H-1m1dazol~2-yI . S-methyl— |
| H—mndazol-d——yl S-methyhscxazol-B-yl 5—methyl—2H—pyrazoI—3~yl 3-methy1pynd-2—y1 :
4—mcthylpynd—2—yl S-methylpynd-Z-yl 6—methylpynd—2—yl Z-methylpynd-?:-yl _.
a _2~methylﬂuazol~4—-yl S-mtcopynd-z-yl ZH-pymz.ol 3 yI 3H-py1‘azol—4—-y1 pyndamn-3—y1 | o
pyrid-2-31, ynd-3—y1 pynd-4~yL 5—pynd—3—y1—2H-[1 24]tnazol—3—yl pynm1dm—4—y1 | |
20 pynmdm—S-yl 1H—pyrro1—3-yl quinolin-2-yl, IHtetrazol-S-yl thiazol-2-y1, tb13zol—5-y1
o _thleu-?—yl, , th16n—3-y1 28], 24]mazol—3—y1 | 3H-[1,2 3]t11azol—4—y1 .
| 5- mﬂuoromethylpynd—z-y} and the hke Smtable proteclmg groups mcludc:
ert—butoxycarbouyl benzyioxycatbonyl, benzyl 4—mcﬂ10xybenzy1 2-mtrobcnzyl, and the,

o like. Opt_lonally sub_stlmte_d_ hstero(_—Cs.m)aryI as used‘-m thls Apphcation 1o dcﬁj_]e_R‘},' '




_ VO 03/ 024924 PCTI US02129323 -12 in which R is hydrogen, (G.6)alkyl, or a
~protecting group. "Heteroaryl" neans aryl, as defined imM3Mash@&p6i cati on,

provi ded e or nore of the ring carbon atons i ndi epI aced
by a hgggﬁ%}g%g%]ml ety selected from-N=, -NR-, --N (O)C‘?LLT%J%?%&’r7j

wherein R is hydrogen, (C2-6)al kyl,‘g prot ecting group or 5 represents t he
free val ence which serves as the point of attachnent to a ring nitrogen,

and each ring is conprised of 5 or 6 ring atons. For exanple, optionally
substituted _hetero(C5.13)aryl as used in this Application includes, but is

not | i Nidchedich ‘Benz@f@:nz pﬁﬁz@yﬁwygwhm&ﬁ pyriiwiyl qﬂiﬂwzzﬁfqm@w—ﬁ

- benzotrdazol - .-yl, benzoi m dazol - 2-yl bronopyrid-5.-yl,
5- brono A th| azol - 2- yI 3- car boxypyfri d--yI 10
~5-car bo% [ggé%&mn%tﬁv?pyrl 3, 5-di met hyl i soxazol - 4-yl, 5 et'hoxy-
2, 6-di net hyl Iuoro6 X i nj di
fur-3-yl, % b Lpa@ﬁf hg;y%é ag%éi éH t?us Agphcatton, pro\xdéd

- 8- hydroxy 5,7- dlnethquU|nol|n 2°yl, 5- hydroxynethyllsoxazol 3-yl,

3- hydr oshat Gneret hgtefithelrigg tarbén htplttsom]apgtcd drexeplacediby 2 hétematom @oiety
1Hi m-dazol --4-yl, IHindol-3 yl, isothiazol-4-yl, i soxazol -4-yl,. 15 2

met hy| f slecRed i -ﬁ_mﬂm Ldrer-8- wherehmﬁﬁﬁ&dm Sz &sbungfgrﬂiqi hyl
3H i ni dazol - 4- yIil 5- et %yl i slz)xazol --3-yl, 5- érgf%%pf 2H pailégzol 3-yl,

Tt bl o SRR vy T A b AR B 620
Pl S o sl 7

pyrimdin-5-yl, 1Hpyrrol-3-yl, quinolin-2-yl, IHtetrazol-
_t hi azol aﬁhqdallysmbsamd Betwo(CmG}blcemloarygms u@ﬂumMApphqa@qulllds& hunsru azol 3

yl, 31, 2,3]triazol-4-yl, 5- trlfluoronethylpyr]d 2-yl, '-and the |ike.
Sui t abl got lﬁﬁi@écﬂﬁt 2 RehiEH-PLRS-I @ﬁihzﬂﬁ)pteriﬁﬁﬁ@yb W XBECliked IR bneral, the term
beuzyloxycarbonyl benzyl, 4-nmethoxybenzyi, 2--nitrobenzyl, and the. Iike.

ot ildana%j&oﬁﬁ?&&éﬁf’&s‘?ﬂe@ﬁftﬁfs%p%cé&@n%éﬁde%sfoy§§egn1519 Hellhoi1 ARBhAGE: atyion to
3 4—dihydro—2H—[1 S]naphﬂlyﬁdinyl, 3,4—dihydro-2H—quinq]inyl, 2,4—.di0xo—3 A-dihydro-
2H—qmnazohnyl 1 2'3 4,5,6-hexahydro[2,27Tbipyridinylyl, _‘".’»~oxo—
" 9,3-dihydrobenzo{1 4]0xazmyl 5,6.7,8-tetrahydroquinolinyl, and the like.
"Heterocycloa]kyl means cyclaa}ky], as defined in this Apphcatlon prowded 'that
15 ‘opeor more of the ring carbon atoms mdicated are replaced by a heteroatom mo1cty'
selected from -N;, —NR~, -O- or -S.—, therem Ris hydrogcn, (Clds)a]kyl, a protecnpg group.
B 61‘ i'épi:éSents the free valence \ﬁhich serves as the pdiﬁt of attachment © z; ﬁi;gtn'itrc;;gcn :
- and any carbocyclic kctone, thloketone or unmoketonc denvativc thereof (e g the. term -
hetero(Cs.w)cycloa]kyl mcludes mdazohdmyl mmpho]myl p1perazmyl plpendyl
| 20 | 'pyrrohdmyl pyrrohnyl qumuchdmyl, and thc hke) Smtable protectmg groups mclude
| P tert-butoxycarbonyl bcnzyloxycarbonyl benzyl 4—methoxybenzy1 Z»mtcobcnzyl, and ﬂle |
’hke Both the unprotccted and pmtectcd denvaﬁves fa]l Wlﬂlln the scope of the mvenuon -

"Hydroxf means thc radlcal ~OH. Unless mdlcated othermse, the compmmds of i :.. |

: the mventlon contmmng hydroxy radlcals mclude protected denvahves ﬂmeof Smtable,




- of attacHmeisomse]. r Sierpoinomesy that arcarnd Timpr dmapescokdiecatatharres tertniedket one

13 March 2006 WD{(031024924 PCTI USC2129323 -{3 includes benzofur 2 yl,
fur- pyrid-3-yl, pyrid-4-yl, quinol-2-yl,1 ammzoee .
t hi en- ZWO#%?%n 3-yl, and the like. "$eterobicycl oaryl ® aéuﬁ@?%qyz”z _

bi cycl oaryl, as defi ned in this Appli g_atlon provi ded that one or nore of

" the ring carbon atons indicated are Téplaced by a heteroatom noi ety
selected from-N=, -NR-, -0- or -S-, wherein Ris hydrogen, (CJ-6)alkyl, a
protecting group or represents the free val ence which serves as the poi nt

of attacﬁ}gggﬁn %O@P S’EHX u@enycixﬁ?f ket one, thioketone or !
I'm noket'one derTvative ergw%‘; exanpl e Qﬂﬁ%‘fc%ﬁal |y substituted 1
hetero(Cg.iu)bie as.used in tIF’aF |'i.cat.ion cI udes, I S not
B S AR T S R S R Y R R M e

general, the term 10 heterobicycloaryl as used in th| s Application
i ncl udesyhereip Rojsdnidregensef€op)alksl} di oxol 5-ylI,
3,4-di hydro- 2H-[ 1, 8] ni apht hyr i d| nyl, 3, 4-di hydro 2H qul nol i nyl ,

2, 4-di oxo- 3, 4l¢wme@tmma%ﬂpmmam& déntial molecular formulae but
-hexahydro[2 2" Jblpyrldlnylyl‘ 3-o0xo 2, 3-di hydrobenzo[ 1, 4] oxazi nyl,

ACKC| ga?kd!#& gs dg%?*}ﬁe%ehﬂéqgeogﬁgn xlli]'i #Th%&at%ﬁ%%rtﬁgﬁ%ﬁfe%@ﬂo;e or rsmr'e of
| Fselee(r:t ggné:ar on _at qmﬁﬁngr%%ﬁ%@ggrg% repl ac l}(}foﬁa’ a. het er oat o%rr%rml et yyI R

protectlng group or represents the free val ence mhlch serves as the point

“or imnoketone derivative thereof (e.g., the term hetero(Cs. 19) cycl oal kyI

i ncl udes'diastesbonwd"dindystere sty tiah ke noptupRHaHoBble mirREkia@yd dre med '
pyrrolidinyl, pyrrolinyl, qurnuclrdrnyl and the like). Suitable protectlng

groups i"gelnu b 8F Lo [Qé&ngég X'{P% &ﬂ%h
- 4-net hoxybenzyl, 2- émtro enz@tf lLE‘iul:mhellgl‘z'l )é%g%ﬁ e unpro‘%ﬂéct eg and
pr ot gct aliyves aI,I vvrthln,th "SCO f the in tion. Hydroxy
?r@ gbs%’g'ﬁe ats g@ﬁl LG ¢ ‘t‘i‘gr%t% é’nef: RS ias LW
| renanttomenc forms of oppomte cinrahtytstermeda Tacemic mlxture“ Acompoundthat

| has more thau one chn'al center has 2"~I enanuomenc pairs, where n is the number of chu'al' |

. centers. Compounds with more than one chiral center may exist as ether an mchwdual

chastereomers or as a m1xt11re of dmstereomers, termed a “dtastereomenc mixtme When

-15_ ' "one chlral center ig present a stereomomer may be charactenzed by the absolute

.' conﬁguratlon of that ch1ra1 ceul:er Absolute conﬁgutanon refers to the auangement in

- space of the substtments attached to the chiral center. Enanttomers are charactenzed by

- the absolute conﬁgurahon of thetr chn'aI centers and descnbed by the R— and S—sequencmg
rules of Cahn Ingold and Prelog Conventtons for stereochemcal nomenclature methods |

20 | for the determmatlon of stereochemls&y and the separauon of stBremsomers are we]l

- known n the art (e g see "Advanced Orgamc Chemxstry 4th edthon, March, Ier:ry, John

- j Wﬂey & Sons, New York, 1992) It is understood that the names and ﬂluz:tratton used in
ﬂns Apphcauon to. descnbe compounds of For_mula I are meant fo be encompassed all - .

' 7' ' '. poss;ble stemmsomers Thus, for example, the name momhohne—ci-cafboxyhc acid [1—(1; o



t he i nvention containing hydroxy radicals include protected derivatives
t hereof. Sui tabI e 1 3 March 2006 WD 03/ 024924 PCT1USCR1t3Magh-2006

protectlng oups for hydroxy noieties include benzyl. and the'tike.
"I'm . noW %‘érl vative" neans a derivative containi ng PAEUBIBIS -
~wherein R |s hydrogen or (d 4)al kyl.._'I soners" nean conpounds of Forrrul a I

havi ng i dentical nolecular fornul ae ]éut differ in the nature or sequence of
bonding of their atons or in the arrangenent of their atons in space.
| somers that differ in the arrangenment of their atons in space are ternmed

"stereo ) r S n ot her
are ter h%%%%gssﬁ&ssﬁ@ﬁ %mﬁ?ﬁt Shey N T
mrror es are ternmed "enantionerss’'’ sonmetines_"opti cal |soners". A
car bon K BSdMaERoliBe frsarboRBiG A LT eeog%etwmeng

center". A conpound with one chiral center has two enantioneric -forns of
opposi t 2-phéylmbthinyesh¥ornydethyl]-amite anbnorphnhnﬁﬁmboxﬁcmomﬁ:{ﬁuh@bémbﬂ has nore
t han one chiral center has 21 enantioneric pairs, where n is the nunber of -

~chiral H@AMRIRASEOYD-D- SRS AR B ?@tﬁﬁj _aGRIRRH afPhiRlHest as

et her an |n I vi dual d| astereomers or as.a m xtur € of diastereonmers, terned
a "dias ri re When 15 'one chital center is present a

st ereoi so chEro ebrg‘i%hﬂa}caecﬁerl zed by the absolute 20 space of the .
substituents attached to the chiral center. Enanti oners- are characterized
by the absolgtene sierivefiiest PeHms 2 deritvec poTERInEe heomeiohn dCERk ¢ 1 F feed by the
R- and S-sequencing .nfiguration of that chiral.center. Absolute -

- conf i guexanipley forReacstoky-azbidiaSrAn derfeatbocyeliciketeneoderRatine” wogld bk 2nd

Prel og. Conventions for stereochem cal nonenclature, nethods for the

determ mwxgm.gio_giﬁcﬁggt}q_m stry and the. separation of stereoisoners are
wel | ' N _ _

" "Nitro" means the .radical -NO».-

0 ';(.)pﬁonalr" or""'oPttonaﬂy means that the -subsequenﬂy descnbed event or
ctrvcumstance may or may not occur, and that the descnptton mcludes mstances where the |
event or cncumstance occurs and instances in which it does not For example the t:hrase

' wherem w1thm R3 and R* any ahcychc or aromatic rmg system may be subst:tmted further
by 1-5 radicals...” tneans that R and R* may or may not be subsumted in order to fa]l:

15 w1th1n the scope of the mtrenuon - |
| “Oxoa]kyl” means a]kyl as deﬁned ahove, wherem one of the number of carbon L
latoms md1cated is replaced by an oxygen group (-0-) e. g oxo(CM)alkyl mcludes '

| methoxymethyl, efc. | | . S
"N—ox1de denvatwes“ means denvattves of compounds of Formula I 11twh1eh
|  20 ‘_mtrogens are in an oxzdzzed state (1 e., O-N) and whxch possess the desu'edr, ‘
' :pharmacologtcal actmty S | - o
"Pathology of a dtsease means ﬂze essettual na(ttte- eauses and oe\tet@nteatof the .
» dxsease as We]l as the structm:al and funcuonal changes that result from the d1sease -

processes

Yieaghamorla "chiral




known in the art. (e , see "Advanced Organi c/Chem stry , 4th edition,

~ March, Jerr John WI ey & Sons, New York, E; It is iMechood t hat t he
nanes aVi@ P{%4¢ration used in this Appli catlon to. descmCHAISSRRYABNdS oOf
formula‘l are nmeant to be encorrpassecii al | possible stereoi sonmers. Thus, for
~ exanpl e, the name norpholine4-carboxylic acid [1-(1- 13 March 2006 V\D

03/ 024924 PCT1US02/ 29323 -15 benzoyl - 4- oxo- pyrrolidi n-3-yl carbanoyl ) -2
phenyl met hanesul f onyl - et hyI }-amide is nmeant to include

mor phol i ne- 4 prakoXsli G Chepablb (IID% ﬁ?&% ﬁfﬁx&dgﬁe lnlldgl)repmg a

3-yl car banoyl ) - 2- phenyl et hahesul f0

RS wgen%%ﬂm? SR AREiS e offeriolpEipallymere and

‘any mixture, racemc or otherw se, thereof, "Ketone derivative" nmeans a

der i vat PSR BdesRbleRd miu@qsyhat@(t@h is aBceptabda forpletsrinfaoy use as well as -

2- acet oxy-azetidin-3-yl, the "carbocydic ketone derivative" mould be 2-

acet oxyhmnaxphaimbbtdmalﬁscyl "Nitro" neans the radi cal -NO2. 10 Optlonal "
or "optionally" means that the subsequently 'descri-bed event or

'Zh;gnméfagn\?me;re t he ever‘?';] or ci rcuméance&%%%ﬁﬁ%ﬁgﬁ%&ﬁgron I nf?vﬁllcﬁlm Clh it
R4 '
oF o ovies B afle bt 50 oclhed Bbova inoh iy passces i degt - ©

means that R3_and R4 nay or nmmy not be substitutedin order to fall

" Oxoal kpltarmagolasical Q@Mty-a&dbﬁalmcw@‘a@,d addéticsi sulisforméd tvith inopgheic of
carbon atons indicated is replaced by an oxygen -group (-0-), e.qg., _
oxo( C2-%jdsl dagh ak hgdrodkisrioutid kydrebititic a6idesulfdMcOicid §iGRr dck cﬁ?h orif€ans . :
derivatives of conpounds of Formula I in which 20 mtrogen e In an

oxi di zeghid taﬁ& Ele(ﬂkse or with MgaARtho My 3‘691 Rsoaséﬁé ﬁmﬁﬂﬁ'o}qpoﬁic acui, hexanoic ac:.d, :

10 heptanmc aCId, cyclopentaneprop;omc ac1d, glycohc acid, pyruv1c ac1d, ]actlc acid, malomc
ac1d, succinic ac:ld, mahc ac1d, maleic ac1d, fumaric acld, tartatic aczd, c1t11c amd, benzoic '
ac1d, o-(4—hydroxybenzoyi)benzolc aCId, cinnamic ac1d, madehc acid, methancsu]fomc
ac1d, ethanesulfomc a01d, 1 Z-ethanedwlﬂfomc a01d, 2—hydroxyethancsu1fomc acid,
benzencsulfomc aczd, p—chlorobenzenesulfomc ac1d, 2—naphthalenesmfomc amd, :

Ny . 15 ‘ p-tolucneSIHfomc ac1d, camphorSIﬂfomc ac1d, 4-mcthylb1cyclo[2 2 2]oct 2—ene-“ L )
l—carboxyhc ac1d., glucohcptomc ac1d, 4 4 methyienebw(B-hydroxy-Z—cnc-l-carboxyhc
| ac1d) 3—pheny1prop10mc aCId, tnmemylacenc ac:1d, tertxary butylaoeuc acu], lauxyl sulfunc |
' acld, glucomc ac1d, glutamlc aCId, hydroxynaphthoxc acid, sallcyhc acld, steanc amd,' :
| mucomc aczd and the hke | i
- 20 ' ! Pha::maceutlca]ly acceptable salts also mcludc base addmon Vsalts Wlnch. may be a
‘ fonned thn ac1dlc protons present are capablc of reacung Wlth morgamc or orgamc bases
Acceptable morgamc bases mclude. sodmm hydroxxde sodmm carbonaie potassmm
- _hydmmde aiutmnum hydromde and calcmm hydronde Acceptable orgamc bases mcludc o

| e’rhanolamme dlethanolamme tnethanolamme tromethannne N—methyiglucamme and ﬂae 7'




"Pat hol.ogy" of a disease neans the essential nature, causes and devel opnent
of- the . disease as well as the structural and functional3 mMirengess that
result f 1sease processes, 13 March 2006 WO 03

- PCT/ USOZ/ @if 2 6 ' Pharnmaceutical ly acceptabl e" neans t%\/\iﬁé’z 32|3$ usef ul
“in preparing a pharmaceutical conposjiion that is generally safe,

non-toxi c and neither biologically nor otherw se undesirable and i ncl udes
that which is acceptable for veterinary use as well as hunman
pharmaceutical use. 5 "Pharmaceutically acceptable salts" nmeans salts of
conpounddikef Formula r which are pharnmaceutically acceptable, as defined
above, and which possess the desired phar macol ogi cal activity. Such salts

i ncl ude acid a%cf&h%n%rggjgtascgng;ﬁg@ c‘iﬂﬁéh v?ﬁi ﬂﬁméﬁﬁ&caﬁeans

hydr ochl ori c aci rom su fur| c a tric acid, phosphoric

acid, an with o uch a acetlc aci d oni c
2ci d 35#“'?@%@5@381% SrimeRival o ehfl 1S i mo%toafaﬁpobalﬁffdo
glycollc acid, pyruvic acid, lactic acid, malonic acid, succin;ic acid,

mel i c acikprmply ngoot@ono a lydreami grouncimay be spuveriille Byi hydralysis incvise fafthepenzoi ¢
. acid, o-(4-hydroxybenzoyl)benzoic acid, cinnamc acid, madelic acid,

et hages pafepningleagied Alteinhavdy it éstiiof a o6 unill, o Fottlaedhtsinidponiatboxgci d,
2-hydroxyethanesulf0nic acid, benzenesulfonic acid,.

p-chloro %?&{p bﬁ% d&lﬁ?ﬁqﬁtv% o't dbﬂtérﬁ%&c&ﬁé ConitabRR esters of

p-tol uen C aCI ors oni c aci

_4 nethylblc 2 ene- rbo ICc a cohe totc aci d,

4 9%8W§% §%§nH@@&69 @%& IW%,Qﬁﬂﬁﬁ&ﬂ%?ﬁﬂq i oni c
‘agl d, t nethylacetlc aci d, tertlary but |l acetic acid, lauryl sulfuric
acid, . gllastases, dartretes, mglonatesd oxalatdsd saliey xpmﬂmlﬂm suceipRtes, BMAUH.i ¢ aci d,
stearic acid, nuconic acid and the I|ike.

maleates, -methylene-bis-b-hydroxynaphthoates, gentisates, isethionates,

_10 di-p-toluoyltartrates, methanesulphonates, cﬂlaoosulp};onotesg,_. bcnzcncsulphonaics,
.- p-toluenesulphonates, cyclohexylsulphamates and quinates. Suitaole esters of compo:ﬁids '
of | Formulo I coptaining a carboxy group, are for examplc those déscribed by
' F.ILeinweber, Drug Metab. Res., 1987, 18, page 379. An especially useful class of esters
- of compounds of Formula I containing a hydroxy groop, may be formod from acid mo1cucs, _
15 selected from thosc dcscnbed by Bundgaard et al J. Med. Chcm. 1989, 32, pagc'r
| 2503-2507, and mclodc substltutcd (ammomeﬂiyl)—benzoates, for example, dw]kylammo-
: 'noeﬂ1ylbenz0atcs in Which the two a]kyl groups may oe johled togcther ondfor,intcﬁuotod
:by an oxygen afom or by an optlonally subshmtcd nifrogen aiom, e.g. an alkylaied mtrogen :
| atom, more espcmally (morphohno-mcﬂlyl)benzoatcs, e. g 3-or 4—(morphohnomethyi)-: -
26. f benzoatcs and (4—a]ky1p1pcraz1n l-yl)bcnzoates "o.g. 3 or . .
- 4—(4-alkylp1perazm 1~y1)benzoates o B
"Protoctcd denvauvcs“ means denvatzves of compounds of Formula Iin Wthh af_-‘ o
. .‘__:reactlve s1tc or sztcs are block;ed w1th protect:mg groups Pmtected denvatwes of}-':- ; .

mpounds of Formnla Tare useful in the prcparahon of compounds of Fonnula I orin - 5 '-




Phar maceutically ac@iept abl e salts also includefbase addition salts Whl ch

- may be fqrmed when acidic protons present are capabl e of{3n@aeh pogs Wi t h
i nor gani VoS0 #%hni ¢ bases. Acceptabl e inorgani c bases PREUSEY2938HI um

hydr oxi de, sodi um carbonate, potassiugphydroxide, al um num hydroxi de and
cal ci um hydr oxi de. Acceptabl e organi c bases include etbanol am ne,
di et hanol am ne, triethanol am ne, trometham ne, N rret hyl gl ucam' ne and the 13
March 2006 WO 03/024924 PCT/US02129323 -17 |ike. Pr odr ug nmeans a
conpound weirellvbs MY LLIR Guthdpsitl ¥ dnhigiE! 4RO e o? -suft¥ble .

an es er o

hydrol ysis) to a cofmpound of mul a or exarrp a conpound

of For ai ni ng ou nvert| hydr.ol ysi s
n Vi Vo”}%r%sﬁsﬁé)s;opgwnnﬁfge%f@% Xipin Pitepa oradd ¢ of
Forrmul a |I_containing a carboxy gro may be convertible by hydrol ysis in
vivo to tHEegHiommd O%W@GH%SOIEUIUFalﬂé esters of conpounds of Formul a |
contai ning a hydroxy group, are for exanple acetates, citrates, |actates,
tartrates, mal'tiierapsuticligleffodse agunt thahe that BHORIt QIS Svheh H8Giraes .
fumarates, nal eates, nethyl ene-bis-b- hydroxynapht hoat es, genti sates,

| set hisonabes aniklal $bt Pedael g‘é.Qﬂsehﬁ:r fsr entto@& tgﬁenesu%hona dlsease

et hanesui phonates,, . ., nzenesu onat es,

“cycl ohexyl sul p UI pat es ulL bl e esters of conp

Fornmula | cont ?‘hﬁ?‘?ﬁ”ﬂﬁé& ny%ﬁgeré‘fag"?%n é‘?&g‘scrl bed by
-~ F.J.Lei nweber, Drug Metab. Res., 1987, 18, page 379. An especi al'ly useful

-cl ass of esterJIWE%%mg'WSMMMMDmDﬁan@npounﬁcbfd)wprgseutm may
be formed fromacid noieties. 15 selected fromthose described by Bundgag\j
et al., Jnveukidn afhawinded:989, 32, page 2503-2507, and include substitute
(am nonet hyl ) - benzoat es, for exarrpl e, dial kyl am no net hyl benzoates in which

~the two ghkyl H&RMBEg ﬁﬁ:ymse%sd ﬂoﬁ%@cﬁrﬁﬂg SS! 3RS Rhich WG lSeUIB'E&gposed to

10 the disease but .does not yet experience or display _the pathology or symptomatology of the
: disease,'r | _ o |
7(2_) mh.lbmng the d15ease in an animal that is expenencmg or displaying the pathology |
‘o:c symptomatology of the diseased (i.e. , arresting further development of the pathology
ohd/or symptomatology), or
15 ‘(3‘) - a.mehoraimg the disease in an ammal that .1s expenenomg or d13pleymg the
pathology or. symptomatology of the chseased (1e reversmg the pathology and/or o L)

| _ .symptomatology).

, .Nomenclaiur.e' - |
3 20 | o The compc)lmds of Formula I and the mtermedlates and startmg matenals used m | |
thelr preparauon are named in accordance wzth IUPAC rules of nomenclature in whlch the' o - ..
N R ;charactensuc groups have decreasmg pnonty for c1ta110n as the punciple group as follows )
o _ae1ds esters, am1des etc Alternatlvely, the compounds are named by AutoNom 4 0 i i :

Co _(Beﬂstem Informauon Systems Inc > For example 2 compound of Formulal in whmh R3'___‘ ':"': S




by an oxygen atom or by an optionally substituted nitrogen atom e.g. an
alkyl ated nitrogen atom nore espeC|aIIy (nor phol i no- naehw@%@gompates

e.g. 3- phol i nonet hyl )-. 20 benzoates, and

(4-al kyl SFpé?’/azg% 1-yl )benzoates. e.g. 3- or 4-(4-al kyl pifher a2yl ) ber
'zoates. "Protected :derivatives" neang. derivatives of conpounds of Formula
I in which a reactive site or sites are bl ocked wi thprotecting groups.
Protected derivatives. of conpounds of Fornula | are useful in tYhe
preparation of compounds of Fornula I. in WO 03/024924 13 March 2006

PCT/ US02/i2 i, Ri*$s mb@mﬁhmafmymaa&m VhepdydensionpyGralidhi-biylantiso; A
conprehensive list of suitable protecting groups can be found in T.W

G eene, Iﬁﬁ@h dipesis, 3rd edition, John Wley &
sons, Inc ﬁ%ﬁgkbﬁﬁ?ﬁirape |c§§ g?ectlve anmount” neans that anount
whi ch, when adnministered to an anlnal fortreating a dlsease IS :
sufficient to effect such treatnent for t di sease. "Thi oketone
derfvative nmeans a derivative containj 0 e noiety -C(S)-. "Treatnent"
“or "treating" neans any adn1n|stratbon“ﬁaﬁ onpound of the present
Invention and includes: (1) preﬁgnkﬂn sease fromoccurring in an
ani mal whi ch nmay be predi sposed }t _ ease but does not yet
experience or display the pathology or synptionatpl ogy of the disease, (2)
inhibiting the disease in an animal that isde fg;iencing or displaying the
pat hol ogy or synptonmatol ogy of the dlseased (r.e., arresting further
developnent of the pathol ogy '

5 is named morpholine-4-carboxylic acid {1-

- phenylmethanesulfonyl-ethyl]-amide.

Pﬁwmﬂbﬂhﬁﬁnﬁﬂlﬁnbmﬁnwnm'
Whﬂe the' broadcst definition of the mvennon is set forth in the Surnmary of the
10 | 'Invenuon, certain aspects of the invention are preferred. For cxample, fora compound of :
Formnla I, in which X" and X? are both methylene or X' is ethylene and X* is 2 bond: R®
is -CRS--CHR6 —CRS(CR 3)2 OF »CR7=NRS, wherein R° is hydrogen arlid.R6 is hydrogén .
Cor (CM)‘;ﬂkyl or R? and R® togeﬂief with the aidms to which R’ ami Rﬁ are attached form )
 (Coueycloalkeny), (Coary, hetero(Ceary or (Cobicycloaryl and B and R®
| 15 fcigeﬂ;cr with the atbz;'ps to which R’ md‘ks are aﬁéched form hetero(Cs..u')'_c;ycloa.i]kenyl'.Q_J:' :
o hetero(Ce.lg)ary} wherein R® @tiona]ly ié subsﬁfuted by 1 to 5 radJcals iﬁdepcﬁdeﬁﬂ;r B
| _":.'selected ftom a group consisting of (CM)a]kyI cyano, halo, halo-substlmted (C1.4)a]kyl ' _ :
| : -X“OR9 and —X4C(O)OR9 wherem X4 is a bond or (C1.z)aﬂcylene, R9 at each occun'ence o
| ._.-.lmdependenﬂy is (C;.a)alkyl or halo-subshtuted (Cuopligh R is -C(O)XSR“ o
R | _. 20 .&'_'T-—S(O)zX 1L wherem Xs is'a bond, 20-ar -NRIZ- .wherem RIZ is hydrogen or” g

| .':'f(cm)alkyl and R“ is ﬁ) (C;.s)a]kyl or @) hetero(Cs 1z}c§'cloa]kyl(cu.3)a1ky1




and/ or .synpt omat ol (5gy) or 15 (3) armeliorating the disease in an ani nal
- that is %I’I encing or displaying the pathology or synpat y of t he
- di seasedq%a y‘”“‘%“everm ng the pathol ogy and/or synptomat o%

conpounds of Fornmula | and the int er megi at es and starting materials used in
Nonenclature: their preparation are na ed in accordance with | UPAC rul es of
nonmencl ature in which the characteristic groups have decreasing priority
for citation as the principle group as follows: (Beilstein Information

temns, d I 13 March
%86 V0 g E?a?é %%@Usd%ﬁ%%@@%ﬁeny@ ‘%R‘cy‘s‘f‘}ﬁ%f%%ﬁﬁ& Par bony!
and X3|s 4ox |d|n3 l.am no; that is, a conpound haV|n .
the foll ovv%t'a%%g ﬁ’é‘fyﬁ} { y&fﬁ%@d For p h nE@tQ’ZO&Gi-ﬁGY@WﬂLJ@ ﬁky °
[ 1- (I -benzoyl - X yrral idin 3-vl car banoy|
pheny1r nePhF'éWK 3@1814{)/5“1’@1@?9{1“33(&&66& PRECEDH rP}@ﬂﬁFsmﬁ)CEm’ﬂonhmnﬁé Wi | e
the broadest definition of the invention is set forth'in the Summary of the

10 I nvent 1sarb01ﬁ&:trmethlyla§epmfﬁ phfg V\ﬂ@;sbﬂk‘ﬁ’&'h%rﬁt‘? 3 (ﬁrsfﬂﬂg'ﬁ]mfl: @RExanpl e,

for a conpound of For rrul al, Ich XTI and X2 are ene or X1 is

et hyl ene CR! 0
V\hereﬂ R@'?tﬁo hférog aﬂ%ﬂ HM%C?%&%%S“%W@WQ%
. toget her %‘%’2 t he. at onp to hi c)y RS and R6 are attached form

(C3-n2) cy PIEEHAE ¥ C%é@@aﬂse@nglszft&warem&dwégm@pm@dmar yl
and R7 and RS _ 15 toget her with the atonms. to which R7 and R$ are attached
~ form het efebeteda fipay ca ogiokpngonsisting  of (Cre)alkyl, halo, -XNRVRY, -XS0RY,

~X°C(O)OR”, -X*NC(O)R" and ~X°C(O)R"®, R at each occurrence independently is )
| lhydrogen, (Cr)alkyl or halo-substituted (Cps)alkyl and R® is (Cre)alkyl or
10 halo-substituted (Cl_g)alkyl
In part:cular, X3 is a group of Formula (g), (b) or (c) in wh1ch nis 0, 1 or2; R?is
: -sgl_ected from the gtoup con;s1sﬁng of hydrogen and (Cl,g)a]kyl; R21 is selected from the
group consisting of (Crs)alkyl, (Codaryl(Coslalkyl, -CO)R?, -S(O)R, -CO)OR™ and |
-C(O)N(R”)R” R® is selected from (Cy.s)alkyl optionally substituted with amino, -
15 NEC(O)R'® or -R"* wherein R is as described above; R is selected from (Cy.oalkyl,
| . (Cs-lz)afyl(CO-G)a]kYL —X“S(O)ZR% or X“C(O)R"NR"C(O)R” wherein R” and x“ are =
| - as descnbed above and st is as descnbed below, R®is selected from the group cons1st1ng | o
. -,F?f, (Cm)aucyl | mwm(cs.lacyclomkylcm)mwl - (ce.u)aryl(cmalkyh o
| hetero(Cs.u)aryl(Ca.a)a]Iqu and (Cg zz)bICYCIOEIYI(Co.g)EJkyl R27 is (C;.ﬁ)alkyl herem x3 V
20 opttonally further contams 1 to 5 substltucnts WhiCh when occumng mﬂun an ahcychc or B
_ aromatlc nng system are ra&cals mdepcndently selected from a group cons1stmg of." 3
e 7‘(C1.5)alkyl cyano, halo, -—X60R17 -X6C(O)R" and X60R15 o N
g | R more preferably is selected from the group conmstmg of phenyl pyndm—?.-yl_ " -

.jj_:Pyndm-3-y1, pyndm-4—y1 vmy1 Z-mﬂuommethoxyphenyl, l»oxy-pynd;n.z_yl 4~




het ero( C6-12)aryl, wherein R3 optionally is substituted by 1 to 5 radicals
independently sel ected froma group consisting of (Cl. 4rahh 2068 ano,
hal o, tuted(Cl 4)al kyl, -XOR9 and -X 4C(O Xis a.
bond or %&ﬁg@ yl ene, R 9 at each occurrence independe (,E%&fz?zbﬁs
(& _3)al kyl or hal o- substitut ed (C13)ad-kyl; R4 is C(O X5RLl or. 20 S(O) 2X5R
. wherein X is a. bond," --0- or -NR 12 -,- wherein R 12 I s hydrogen or
- (G . )alkyl, and R1l is (1) (d- )alkyl or. (u)
~het ero(C5-12) cycl oal kyl (Ca3) al kyl, WO 031024924 13 i20W823 - 20
( C&12) ar yinéfophe) 4—niwi}@pmﬁﬁsz-ﬁ1%ﬂg1phbﬁﬁaﬁmbi@phmyL 3,5-dimethylphenyl, 4
(C9-12) bi cycl oaryl (C@B)al kyl or hetero(Cs-12)bicycloaryl (CQ 3)alkyl or

Pl S MR il T
or (G - &) SrroBar SRR oA RSP S iehenl t Lont <

- which when occurring within an alicyclic or aromatic ri ng system are
radi cal s 2.hd5e yoro-phendc t 2Husrophanyl, g rloeldorophenyd:t | hgyasp-pheryls) & kyl
hal 0, -X6NRL7R17, -X60R1l7, X6C(O) ORl7, -X6NC(O R 6 and -X6C(O) R18, R17 at
each gccutifiesromethyisteay L@ hbutys phénytlr >doro héiyl 6)-bidtiydphenyl2dfaesxdst i t ut ed
(A _3)alkyl and R 8 is (C -6)a|t}%$lﬁl(')yrlj’ 10 hgl o- substltuted (A _3)alkyl. In

Parti cul %‘Tﬂor%%h%lé{ f?'o gimr 139%12}'1( aj. ﬂl{opaph?ﬁ]rf]l( Ch 5—55ﬂﬁ@fo§ﬂenéi' i$ 0, 1or

2, R2is nsi st1ng ‘o ydrdgen an 6) al kyI

1 A SR I e S sty

is sel ected from (C,,)aikyl optionally substituted with am no, -
NHC( O) R 2-wifluptosnathexsphenyil 2,3 diftacrophenyt | tiphtngh oi-bronre§-fluorasphesyl, et f rom
(G -QCal kyl, (Ceaz)aryl (Ca-6)alkyl, -XI1S(OzR26 or X4C(O R12NR17C( O R17
wher ei n ffibfo f;ﬂ\ﬁﬁlyl?(43 Ardftasopiengl,| baddiah héﬁyﬂ, 6246 -taflustepisnyhed 4Bl ow; R2b

is selected om t he group consisting (C 6) alkyl ,

~+ hetegg( Cﬁﬂﬂ@rﬁéﬂfén%l Ky l3{ Liftiotdphibayl( C@-éh@rﬁrs‘lﬁffﬁo}(ﬂﬁé‘tﬁlphenyl 2,4-bis-

mﬂuoromeﬂlylphenyl 2 5,6-trifluorophenyl, 2—ﬂuoro-3-tnﬂuoromcﬂ1ylphenyl 2-fluoro-4~

' mﬂuoromethylphenyl, 2~ﬂuoro-5-mﬂudromeﬂ1ylphenyl, 2,3 ,S-tnﬂuorophcnyl, 2-fluoro-5-
uiﬂuoromcﬁylpheﬁyl, S-ﬁubro-Z—uiiﬂuoromeﬂlyIphenyl, 4—ﬂuoro;3—tﬁﬂﬁ0m1ﬁeﬂiylphénﬁ,
3 2—methoﬁyphényl 3 S—bis-tziﬂuoromethylphenjl 4-difluoromethoxyphenyl, 3
15 dlﬂuoromethoxyphenyl 2,6~dichlorophenyl, 4—carboxypheny1 cyclohexyl cyc10propy1
1sopropyl thlophen-z-yl 5-chloro-ti'uophen-2—yl and 3 5- d:meﬂlyl-lsoxazol-4-y1
| " R*more preferably is selected from the group conmstmg of benzoyl motphohne/-él—.
. | ':'caﬂao_nyl acetyl furan-3 —carbonyL'Z—memoxy-benzoyl 3-maﬂ10xy—benzoyl, naphthalene—?,—f. o
—carbonyl benzo[l 3]d10xole-5-carbony1 3-pyndm-3-y1—acryloyl benzofuran-z-carbonyl
| 20 ﬁzran-Z-carbonyl tert-butoxy—carbonyl b1pheny1—4—ca1bonyl qmnohnc-z-carbonyl o
- . _-qumohne-S-carbonyI 3-acetyl—benzoy1 4-phenoxy-benzoyl 3-hydroxy—benzoyl 4— i
R hydroxy—benzoyl pyud1ne-3-carbouyl 3 (tert—butoxycarbonylammo—methyl)-benzoyl 4—- ] .
carbonyl—plperazm&bcarboxyhc ac1d tert—butyl ester 4—carbony1—p1perazme—1-carboxyhc __ "

ac1d ethyl ester, 4—(furan-2—carbony1)-p1perazme—1—carbonyl pyndme-tl-carbonyl l-oxy- ST,




het em(C5_12) aryl (c () alkyl and (Cg 12)bicyd Garyl (C. 3)alkyl; e is

(d-o6)al n X3 20 optionally further tontains .q4 @@5@ stltuents
whi ch vvhé‘#’%’@ﬁjﬂi ng within an alicyclic or aromatic ri né%? %
radicals independently. selected froma group consisting of nor e
preferably is selected fromthe group. consisting of phenyl, - pyr| di u-2-yl,

cpyridin 3 yl, pyridin-4-yl, vinyl, 2-difluoronethoxyphenyl, 1-oxy-pyndin
2-yl, , 4 13 March 2006 WD 03/ 024924 PCT/ 1JS02/ 29323 - 21 nethoxyphenyl,

4- et hy| pheidire-4-2abBiyly | pb@ﬂp}mﬂe.sma%aghﬁ ﬂheﬁgégg%ﬂ%g y gﬁmm_él

trifluoronethyl phenyl”, 4-tri1luoronethox

T gaf P.t P ?luor orre%ﬁﬁyﬁ"p eé%gﬂ-b%gzlq&? OS %%Xlr’r@{%ge %“l‘é’%f’n% Zgﬁm&'r%ﬂjéo%ﬂ?'%

| uor o- phenyl , Iuoro henyl 2-chl orophenyl , cyano phe&;
trifluor heap2-gsehopyh Heohiaro-benenyl, 3rbpme fyine qijbﬂrlanﬂphenyl

2-f.l uor o- 3- chloro phenyl 2-fluoro- 3-net hyl -phenyl, 3 fluorophenyl.

2,5-difl LﬂOE@ﬁbﬁEWbﬂZOSL %mmﬂmky-bﬁnﬁyﬂlmﬂf&bwzoyﬁmr&bmgphenyI
‘3-cyano- phenyl 4-cyan- phenyl 2 tr|f|uoronethoxyphenyl

2, 3-d5f | Bt~ ,.belﬁg%}] QZ@P nyl ,

. 3,4-difl uorophenyl 2 difl uorophe réfngcﬂé: 177 uorogﬁenytwpwgﬁ
tlfluoro t 2. chl 5-tri t Byl henyl 2,4
‘bis- trifl uor%ynelt%ﬁé?yg’hek&f}g %Cgﬁ%@q B‘ﬂgﬂ hen Efcaeronr}E g Yehloro-
lum 3-tri qu hen Iuoro4- trlfluororrethyl phenyl , 2

- fluoro- 5 lﬁeﬁrﬁﬂ%ﬁm | en?zenss'éfopalf,l nephihiiens;2-sutfortyily oF-packhyl-

trlfluoronethylps“e-]% 5f|uoro2tr|fluoronethylphenyl | \)

4- | uor otidephene-2t pthinphehefstifod Metthaxylphenyl estes, tﬁmethyl-pentanoyl
bi s-trifluoromethyl phenyl, 4- d|fluoronethoxyphenyl 15

di f | uor ofenagwY-RABIM estér,Of | | Xyl ;
gygl opropyl., |soprop|yle'S fhl ophe P e’sﬁ%oro_ Wﬁ%@%&z}/ %é(f’ ?Eﬁ
- era el ec romthe grou
‘46‘%3} be%g%]gﬁ %PB’WS’V% 9{ eN 8111 formamyi N-pyridin-3-yl- g- P

con5|st|ng

fom:amyl 3-pheny1-acryloyl IH-mdola-S-carbonyl pyndme—2~carbony1 pyrazme—2—

' caxbonyl 3- hy&oxy-pyndme—z-carbonyl 2~ ammo—pyndme—S-carbonyl 2-hydroxy-
71‘3__y11dme-3-carbonyl, 6-amino-pyridine-3-carbonyl, 6~hydro:_{y-pynd1nc~3-carbony_l,
pyndazme—4—carbony1 3~phenoxy—benzoyl and 1-0xo0-1 3—d1hydro-1somdole—2—carbonyl -

. 15 X more preferably is selected from a group conmstmg of 4—ammo-3-oxo—azepane—1~
carboxylic acid benzyl ester, 4—amzno-3~oxo-az.epane- l—caxboxyllc acid isobutyl ester, 4~ ;)
o ammo-l-benzoyl—azepan—3-one 4—ammo—1 benzsnesulfonyl—azepan—S—one, 4-amino-1-
| (pynd1ne—2—su1fonyi)—azepan—3-one, 4-ammo-1—(1—oxy pyndme—Z—squonyl)«azepan—S—-one ,
4-ammo—1 (3 4—-d1chloro—benzenesulfonyl) azepan-3-one, o 4'am0'1'(2-ﬂ01_ﬂ0-
.20 'benzenesu}fonyl)-azepan-?,-one 4—ammo-1-(3 4—d1methoxy-ﬁenzenésulfony1)#ézei)an-3-"
one, 4~ammo—1 (2-cyano—benzenesu1fony1)—azepan—3-one, 4—ammo— -(naphthalene—l- | N
su]fonyl)—azepan—3—one, 4—ammo- -(ﬂuoPhene-Z-sulfonyl)-azepan-S-one 4—ammo-1- -_ S
o '(thlazo1e-z-smfony1)-azepan~3-one 4-ammo-1—(py1:r0hd1ne—l-sulfonyl)-azepan-3-one ¢

o am:no-l—methanesu]fonyl—azepan—B-one 4~amm0-1-(pyn‘o]1dme—1—carbony1)-achan~3-' SR




- carbonyl, acetyl, fiuan-3-carbonyl, 2 netiioxy-benzoyl, 3 nethoxy-benzoyl,
napht hal ene-2-: carbonyl, "benzo[ 1, 3] di oxol e- 5- carbonyl13Mamh2mm

- 3-pyridi ryl oyl , benzof uxan- 2- carbonyl, 20 furan- SR
tert-but %&m%%#%gnyl, bi phenyl - 4- car baonyl , qU|noI|ne 2- cg%bonyg qU|no
e- 3-carbonyl, 3-acetyl -benzoyl, 4-ph§Boxy-benzoyI, . hydroxy-benzoyl ,
pyridine-3-carbony|, 3-(tert-but oxycarbonyl ana no-not hyl) - benzoyl, 4
car bonyl - pi perazi ne-1-carboxylic acid .
tert: butyl ester, 4-carbonyl - pi perazi ne-1-carboxylic acid ethyl ester,
4- ( f ur an-ozie,claahinnyd dxqizepinali-caebokyliaadidaithethylynide] hemihochoboasepat-loxy WO
03/ 024924 -22 3 benzoyl-benzoyl, cycl opentane-carbonyl,

benzo[ b) tchipg a@bﬁ,ﬁ@ﬁ%&é %ty rl%«?rﬁﬁ%;éﬁi-ﬁ%epheﬁﬁmﬁmcﬁbaﬁw

benzenesul tonyl, nap ne- 2-su ony , t hyl - "t hi ophene- 2-sul fonyl,

t hi ophene: 2-.sul f on | - ter, 4-ne nt a

f onnany| HEBG P dragis Wﬁ%ﬁm gL %ﬂ?fﬁ ARl oms )

ester, N, N 10 di net hyl fornanyl N-i sopropyl - f onnanyl yridin-4-yl
* formanyl ¢wp9ﬂrbaw1@w¢h¢mﬁmwms-lpbmem@éﬂypwﬁldmi 1o, hgmino-

5-car bonyl, pyridine-2-carbonyl, pyrazine-2- carbonyl,

3-hyd§ oxﬁﬂﬁmﬁhﬂdﬁyb@yﬁnﬁgﬁb -aneam no- pysmymmxe&&@iaeﬂmwiﬂfor&lmdm)exy-
pyri di ne- 3- carbonyl , 6-am no-pyri di ne- 3-car bonyl

1 oxo 1 SAlpShBa- A o) 3‘%1’11‘2%"%%%?’?"“%%‘&“ B erai‘?’?y%“é’ﬁ%?&tiﬁd
PR e e S e e T

', \13~0-/ ~g323 pyri di ne- 4-carbonyl, 1-oxy-pyridine-3-carbo
t hi ophen&ufang’ 1-ethyh2-ospdutylaningar bony| , LethEn3-64 e@éﬂzﬁ’o%methﬂ-
5- net hyl -t hi ophene 2-carbonyl, 3-chloro thlophene 2- carbonyl,

3- br ono- pmmmymma)up@ltmﬁhhzmd]-z;hi@pmp@mml 3- |5eamimodi - [(étﬂmhmeybenzoyl
4- nethoxy benzoyl , 4- triflouronethoxy benzoyl, 3, 4-difl ouro- benzoyl

40 ROBmo BB, DS Mnioh SRR ety

. 4-an no- l befsuﬁ nes% Wyl]-pen gxgm% °ng. {(4~memoxy-piienylsulfamoyl)—methyl]—S—

 phenyl-propylamino,  1-{[4-(1-hydsoxy-cthyl)-phenylsulfamoyl]-methyl)-3-phenyl-
propylamino,  1-{(4-acetyl-phenylsulfamoyl)-methyl]-3-phenyl-propylamino, 1-[(4-
hydroxy-phenylstﬂfamoyl)—methyl]-3—phenyl-propy1amino and  3-phenyl-1-[(2-
15 phenylamino-ethylsulfamoyl)-methyl]-propylamino; and the N-oxide derivatives, prodrog = |
derivatives, pmtected deriya_tives, individual isomers and mixtures of isc'.)mers theteof; and
| __tlie _phan;naceutically é.céept'ablé .salts and solvates of such compoqz_ldé and the N—oxide 3
o | dcﬁvatives, prodrug _deﬁvaﬁ\}es; protect;sd deﬁvaﬁfres, ‘indiﬁdual is_oi:ﬁef;s] and m:xtures of »
} isomers thereof. | | o
| 20 : - . ‘Reference to the preferred embodiiénts set forth above is ﬁzaant to include all _; E

. Vcémbiﬁatiohé of particular and preféj:re'd groups. B

Parhcular compounds of the mventxon may be prepared by Jommg C* of one of L R

S the fragments (Al to A72) shown mTable 1 to the nm'ogen axom (*N) of one of the




20 benzenesulfonylf azepan- 3- one,

4-am no- %W% 14 di met'hoxy- benzenesul fonyl ) - azeﬁan 3 t3Mamh2006 X
- 4-am no- | %M8¥chloro benzenesul fonyl ) - azepan- 3-one, 4-BEH/HE02A29%823- fI0|uro

(pyridine-2 sulfonyl) azepan 3-one, 4;§g1no | -(1-oxy:

pyridi ne-2_sul fonyl ) -azepan 3-one one,

4-am no-| - (2-cyan- benzenesul f onyl ) - azepan- 3- one, 4-anino-1-(naphtha|ene-|
~ (thi.azol e-2-sulfonyl)-azepan3-one,

© 4- ani no- | f{aguent|(Bdito BED) M&l@l eR@fbigng B me4ﬂnne carbon atom (CH?¥) of

am no- | - met hanesul f onyl - azepan 3-0

4-am no- | ppP g} aze 3 March 2006 WD 03/ 024924
PCTI LTS02/ 292@%1€ 2 oﬁe %Lﬁ? qaglé’;?a‘i‘? & 8y FEHRY piog (C*) of one

aci d- dine de m 3 0X0- azepano- 1- carboxyli c-aci d-benzyl am. . de,
4- am no- I-géﬁ 5%9§§§&£ﬁ192§ﬁédqnmﬁﬁﬂm e Benzyl - pi peri di n- 3- one,

4-am no-| - benzoyl - pi peri di n-3-one, 4-am no-I-benzoyl -pyrrolidiu 3-one,
4-am no-1 benzyl pyrrolidin 3-one, 4-am no-I|-benzenesul fonyl
pyrrolidin-3-one, 4-an no- 1-(5nethy|--hexyl)-pyrrolidin-3-one,

1- et hyd - 2- oxo- 3- (t ol uene- 4- - sul f ony =p) - butylanino 1 -ethyl-2-0x0
3- (4phenoxy benzenesul f onyl am no) - pro no, 1. - et hyl -

oxo0- 3-[ 4- (pyri di n- 3-yl oxy) - benzenesulfonylanlno]propylanlno

3- (di benzof uran- 2- sulfonylanlno)-l-ethyl 2- 0X0- but yl am no,

1- et hyl {gf [ # net ng - 2=(4=et -

pentano‘lanlno -p Qtanoylan1¢%ﬁ
phenyl stl f afg et hyl ] - penttyl afi c _ ;
benzyl okyca hopy| ami no- 1- [ (4- et nnyl?inethyl] pentylaniﬁg)
1-[ (4- nmpt hoky- phenyl sul f anoyl ) - 1 1progyl am no, 1-{ :
[ 4- (1- hjpeeoiy-ethyl) - phenyl $ul f anoyl ] net hyl } - 3- phenyl - propyl am no, :
1-[(4-ar'9éty -pherffll sul f anoy |45 n’i:t hyl ] 23- phenyl - plggpylfam noo T-T(Z—tydr oxy

5-aniﬂo-|-[(4-nefroxy 10

ot

pheuyl syl fa atet hyl ] - 3- phen ropyl | ani no apd 3{phenyls1- [(2- 18
pbenyl am nofet_jyI sul f anoyl ) § met propyl ari no; | and r@ - oxi de

. derivatjves|, prodzug <derivptive rotected der{vati b i ndi vi dual
~isoners| and] m xtures of isopersjt ereof,, and thg ph%rn&ceﬁﬁ cally

accept apl e jsalts and sol vatps of SH&h conpounds hnd {he N oxide
derivat# yes) P'UU'UUO dervalives —pratect ed derlpati/es, i_ndi vi dual - §soners
Gre

"1A8 _ ‘
s of ﬁ EXY . 2

and m X

A10
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v2al
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A11

A14

. jA16 A17,

@L,.”




~isomers thereof. 20 Reference to the preferred enbodinents set forth above
is-meant to include all conbinations of particular and1gr|\ﬂ=€frg{gm gr oups.

- Particular conpounds of the invention maybe prepared by jOI nin - of one
of . theWQ%MEHts (Al to A72) shown in Table 1 to the nifiGk ?{ Hdm (*N)
~.of one of the WO 03/024924 13 arch 2@ fragments (Bi to 880) shown in

" Table 2, and joining the methine car ‘bon atom (CU*) of one of the
fragnents (B1to B 80) showmn in Table 2 to the acyl carbon atom (C*) of
one of the fragments (Cl to C37) depicted in Table 3. TABLE 1 5 1 O le P,

\ t3UO Jafe” [VWO 037 Ucﬁ‘l-ﬂé‘l- 2RI TR2ZZ |ﬁ/-\4b AZ8 TRb g
Ho V C* C* (\B{C*
©/ no/©/ %quu\)
0
A22 I n e B
Q’(J\\(\/
Ew\n/“\) | A \) (;
o : o
A5 B A26 F A27
O ~ R4 I\ﬁ*
NF -O;N = 2
o ' ‘
_ ~ |
v g |
- _
c¥ s C* . . c* ) _
a b e o
S N N TR i [
. . ox - o _ - ‘c*. . . 'c*
A40 S ﬁ S -;,A41- - _A42- | ﬁ
3 C* ) T _F* o . C*
oy 1 'ﬁﬁQ.-,,__ -. o cl




o f, C 1A23 | A26(A29 A32 ci In, EJ UL | A24 fA30 WB3--1 13 March 2006
PCT/[TSOZI 20323 11" © ' 8uo.0 WD 03/024924 - 36 | Ad3 Br 1bARG G0, 52

WO 03/024924 : PCT/US02/29323
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il 44 8 A45 7
B : Mao 7 cFa i
Ade R ? %5 :
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_ Pharmacoibgy and Utdlty

The cdmpbunds of the invention are selective inhibitars of cathepsin S and, as.

such are useﬁJ] for tmanng d1seases m whlch cathepsm S actmty contubutes to the

pathology andlor symptomatology of the dlsease. For example the compounds of the

mventlon are useful i in treanng aut()lmmnne d1sorders mcludmg, but not lumtf:d to, |

 juvenile onset dlabetcs, muluple sclerosm pemphlgus vulgans, Gravcs dlscase, _
' myasthema grav1s systcnnc lupus erythemotasus rheumatmd arthntls and Hashlmoto s
thymldms, allergm chsorders mcludmg, but not Inmted o, asthma, and a]loganelc lmnnme _
. msponses mcludmg, but not Im:uted to, organ. &ansplants or tlSSlle g,:mfts o
Cathcpmn S aIso is zmphcated i dxsordm"s mvoivmg excessive elastolyms such as |

chromc obstmcth piﬂmonary dzsease {e £, cmphysema) bmnchlohus excessxve anway-": o

*.~ jN2T\O “p OQld D 13. 7 xC150 OH O-cl
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' elastolysis in asthma and bronchitis, pneumonities and cardiovascular disease such as
* plaque rupture and atheroma. C‘aﬂlepsin' S is implicated in fibril formation and, therefore,
inhibitors of cathepains S are of use in treatment of systemic amyloidosis |
The cysteine protease 1uh1b1tory activities of the compounds of the invention can’
5 be determined by methods known to those of ordmary skill in the art. Smtable in vitro
assays for measuring protease activity and the inhibition thereof by test oompozmds are
" known. Typically, the assay measures protease induced hydroiysis of a peptzde basod
substtate. Details of assays 'for measuring protease inhibitory activity aroset forth in
" Examples 14-17, infra. 7
\ 10
| Admmisirauon and Pharmaceuucal Composmons
- In general, compounds of Formula I w111 be admlmstored 111 therapoutlcally
éﬁoctive, amounts via any of the usual and acceptablc' modes known in tho art, oiﬂlor Siugly
o or in combination with one or more ﬁlorapeuﬁo agents. A ﬂlorapeutica]iy effochve amount |
15 ‘may vary mdely dependmg on the sevexity of the dlsease, the age and rclaizvc health of the co
| sub_;ect, thc potcncy of the compound used and other factors. For examplc therapcutlca]ly_
effocﬁve amounts of a compound of Formula 1 may range from about 1 mcrograms pcr
7 'k:llogram body we1ght (uglkg) per day to about 1 mﬂhgram per kﬂogtam body welght' _- )
| (mg/kg) per day, typically from about 10 uglkg/day to about 0.1 mg/kglday ‘Iherefore a ] - -‘
B 'q20 | ‘therapeuucally effocuve amount for a 80 kg human pauent may range from about 100_
p.glday to about 100 mg/day, typlcally from about 1 uglday to about 10 mglday In gcneral | _‘ )
one of ordmary skill in the art, acung in ‘reliance upon personal knowledge and the;

L dlsclosure of thlS Apphcanon, wﬂl be ablc to ascertain a therapeuuca]ly effecuve amountl:_; -




~

'|nh|b|tory act|V|t|es

WO 031024924 PCY/ 1802129323 -34 Pharmacol ogy and Utility: The conmpounds of

the invention are selective inhibitors of cathepsi-n S antB Magh 2006h, . are.

usefulr?%}meﬁgﬁlng di seases in which cathepsin S act|V|PﬁHHﬁWﬂ%BﬁUtes to.

t he pathol ogy andl or synptonetologyé f the di sease. For exanple, the
compounds of the invention are useful in treating autoi mulle disorders,

I ncluding, but not limted to juvenile onset diabetes, multiple sclerosis,
penphi gus vul gatis, Gaves' disease; nyasthenia gravis, system c | upus

er yt hengf g sbSipohiliPof Bl B‘E%fg moto's 10 thyroiditis,
al l ergic disorders, inc quadﬂ?\)} #anggg? g%}ed to, asthma, .and all ogeneic

| mmune respo ncl not. Jimted to, organ. transplants
or-tissue grgﬁgéo Il“Hie%‘ ?ﬁh’%‘ﬁﬁi fstegesk 3 Phammacentical GRRBOSItiaARs| vi ng
excessi ve el astolysis, such as chronlc obstructive pul nonary. disease (e.g
. enphyBE e, O%ﬂ%&uwmsurguteexoeéssymmrm 3021 GRfanasal dBbivar ch
2006 PCTI US02129313 el astolysis in asthma and bronchitis, pneunobnities and

car di ovaugppokitoryYli gegmesmtitah (3%, PHBAMBCAMP! W3Rt rggalt?ﬁ;a epsin Sis
inplicated in fibril formatl(o% and, therefore,. |ﬁtt115?b‘%}teors 0 El{)hepsl ns S

are 9f esmpbabicL TR SN | dosi s I ne_protease.
i t‘PQ% e ?:émpo%fﬁgyo & ?W@%f oR g‘@é‘ﬁs ermned
by math ovvntoth e.of ordinary skill in the art. SU|tabIe|n vitro

assays ?{E{?H”r? F5p 'E%e“&é’?‘?s\'ﬂ"ﬁyd&ﬁﬁ? taﬁ@s‘Plﬁ:h‘Plbﬂll}f ether apprepathy t est

'corrpounds are. known. Typicall'y, the assay neasures protease induced

hydr ol yeImapasition agdsee eemprgeddfsinigeneral, @, cobgioahd of Formﬁlsc’lyﬁ ciﬁmbmﬁﬁ&‘@ uring |
protease inhibitory activity are set forthin . .
with at' Jeast one pharmaceutlcally acceptable exc1p1ent. Acceptable ex01p1ents are ‘
non—tomc aid admxmstratlon, and do not adversely affect the therapeutlc benefit of the_
10 active ingredient. Such CXCIPICHI: may be any solid, liquid, semzso_hd or, m the. case of an "
aerosol composition, gaseous excipient that is generally avaﬂable to one of sk:lll in the art.
Solid pharmaceuucal exc1p1ents include starch, cellulose, talc glucose, lactose |
~ sucrose, gelatm malt, rice, flour, chalk, silica gel magnesmm stearate sodmm stearate,’
glycerol monostearate, S{)dlllm chlonde dned skim mJ]k, and the hke L1qu1d andr
| 15 | sen:usohd exmp1ents may be selected from water, ethanol glycerol propylene glycol and -‘ : )
| '_ vanous oﬂs, mcludmg those of petroleum, amxnal vegetable or synthetxc ongm (e g , ‘
peanut 011 soybean oil, mmeral oil, sesame 011 and the hke) Preferred hqmd camers | .
partxcdarly for mjectable solutlons mclude Water, salme aqueous dextrose and glycols a
| | The amount of a compound of Formula I in the composmon may vary w1de1y _ ._ -
20 ) dependmg upon the type of fommlauon, size of a unit dosage kmd of excqnents and other .
factors known to those of sklll in the art of phmaceutlcal sc1ences In general a'; -
3 composmon of a compound of Formula 1 for treaung a gwen dlsease wﬂl comprzse from, |

: O Ol%w 0 IO%W preferably 0.3%W to 1%w of actlve mgredlent w1th the remamder bemg L

the exmpzent or exczplents Preferably the pharmaceutxcal composmon is admzmstered m:




Exanpl es 14-17, infra. 10 Adm nistration and Pharmaceutical Conpositions:
:In general, conpounds of Formula | will be administeréd 1hMardhed0@Beutically
effective amunts via any of the usual and acceptabl e nodes-known in the ‘
art, ei VRFPPU%B4 1y or in conbination with one or nore t hREEHBSQ29823agents. A

therapeutically effective anount 15zpmy vary wi dely depending on the
severity of the disease, the age ang relative health of the subject, the
pot ency of the conpound used and other factors. For exanple,
therapeutically. effective anounts of a conpound of Forrmula | may range

f rom ahosihgll HICAREEA RSP R dohliMHR e Weh GMin ) FeoflYad © about
1 mlli graﬁ%per kiﬁlgcg)gram bédy wei ght (ngl é’) pgr aéa]tg{uhgyd&'g%lﬁogﬂfardom about

10 g/ k L ny/ day. eref.ore,..-a 20 therapeutically -

o t oot ittt b RePRAKE obsvbuin B et ncd BB E R gl F O AR po/ day
to abo 100 .ngkl ay, typically fromabout 1. gglday to about 10 ng/day In
gener alforpatiops WM&E? cempppng ﬁ?@@“&i*}femgd%rﬁmladﬂei@ﬁpon per sonal
know edge and. .the disclosure of this Application, will be able to
ascertain a therapeutically effective amount, 13 March 2006 WO 03/024924
PCT%U802/29323 -36 of a conpound of Forrmula | for treating a given disease.
" The“conpounds of Fornula | can be adm nistered as pharnmaceuti cal _
:conmposi tions by one of the following routes: oral, systemc (e.g.,

transd StY¥:nt ranasal or by suppository) or parenteral (e.qg.
intramuscul ar, intravenous or subcutaneous). Conpositions can take the
formof tablets, pills, capsules, sem solids, powders, sustained release-
formul ati ons, solutions, suspensions, elixirs, aerosols, or any other

appr opPirédeSses EMARkih %ﬁﬁyﬁn@ 6f P4 gped of, in general, a conpound of
Formula | in conbinafion with at |east one pharnmaceutically acceptable

oxe rent. SRR 1 54 R e SRR ST LSE  °
| 10  koown methods, by wh@ch is meant methods used heretofore or dcsc__x_-_jbed- in the ﬁtemmre, N
for example those described by R.C. Larock in Comprehensive Organic Transfon:iaﬁons; |
- VCH ﬁub]ishers, 1989. |
In the reaction; described hereinafter it may be necessary to i)mfect reactive
functional groups, for example hydroxy, amino, imino, thio or carboxy grouﬁs, where fﬁese _
' 15 are desired in the final produqt to avoid their unwanted participation in .th‘e,reactions. -
Convéntidnalﬂﬁrotecting groups may be used in accordance wﬁh standard practice; fé):: B
' examples see T.W. Groené and P. G. M. Wats in "Protective. Groups in Organic
 Chemistry" John Wiley and Sons, 1991, | "
- Compounds of Formula L, in which X*is 2 compound of formula (@ (s definedin
S 20 | " -‘the Summary of the Invénﬁdn?’,' cam be preparad by proceedmgas in f!_lc follomng Rcactlon |
chhémel:._ | | | | LT

' _Réadtibri Scheme 1




10 active ingr ed(l ent. Such excipient may be{any solid, liquid, semsolid
or, in the. case of an aerosol conposition,-gaseous exc133Merd120ﬁ§t i's
-general WO 83/824P2bl e to one of skill in the art. Solid phagmusmizbzal
exci pients include starch, cellulose, talc, glucose | act ose, sucrose,
gelatin, malt, rice, flour, chalk, s;3I8| ca gel, magnesium stearate, sodium

stearate, - glycerol nonostearate, sodlun1chloride, dried skimmlk, and
the like. Liquid and 15 sem solid excipients may be sel ected from water,
et hanol, glycerol, propylene glycol vario -us oils, including those of.
petrol eum animal, vegetable or sy tlc origin. (e.g., . . peanut oil,

- soybean oi |, nlneral oil, sesane (8"} nd the like). Preferred liquid
carriers, particularly for inj ta Ie solutions, include water, saline,
aqueous - dextrose and gl ycol 4 Thel ampgnt" of a conpound of Fornula I in the

conposition may vary w dely ?&bto nown to those of skill in the art. of
phar maceuti cal sciences.. In 'Hen |, a' .conposition of a corrpound of
Formula | for treating a given disedse will conprise from 0.01%w to
104w, preferably 0.3%v to 1%, of agtive Lpgredient with the remai nder _
‘being the excipient or excipients. PrefBrablty the pharnmaceutical .
conpposion is admnistered in 13 rc WO 03/ 024924 PCT/ U802129323
- -37 a single unit dosage formfor gontinuo #¥rent or in a single unit
dosage form ad ( ' '

in which each X', X%, R%, R, R® and R* are as defined for Formula I in the Summary : of R
the Invention '
'5 ) Compounds OfFOrmulaIcan be  prepared by COﬂdeﬂsmg an acid ofFonnula 2 w1th o

 an amino compo:md of formula (a) The condensatlon rcact:on can be effected wﬂih an 7 nl

BN . _
g " . - . . -

appropuaj:e couphng agent (eg "t bemmazol“1“YlOKYulSP)'IIOhdmophosphomum;.. :_
hexaﬂuorophOSPhate (P}’BOP@) 1—(S-dzmeﬂlyla@nppropyl)&-ethylcarbodmde f;. R

- '.hYdrochlonde | (EDCI), O-benzotnazol—LyI—NJV,N ,N tetrameﬂlyluromum_'.,‘
_. '1_0_. . hexaﬂuorophosphate (HBTU) Ij-dlcyclohexylcarbodumlde (DCC) or the l]ke) and
. opuonally an apPropnate catalyst (eg. -hydroxybenzomazole (H()Bt), -hydey_.;' >
7ﬂab€mﬁ1&mle - (HOAt), | O-ambenzotizob1-y)-1,133, tctrau':' S
.memylummumhexaﬂuomphosphatc (HATT-D or the hke) and non-nucleoph:hc base (e g | R .-:"‘ .j 1_ 7'_ | :

methyiamme N—methyhnorphohne, and the hke or any smtable combmaﬁon thereof) at_' ) | o K




i bitumwhen relief of synptons is specifically required. Representative
.pharmaceutical fornulations containing a conpound of Fothieechi2086e
described in Exanple 10, infra. Chem stry: Processes for- Miki ng Conpounds
of For W 8/4249%onpounds of the invention may be prepar ed’OcTWSL”F(g”&f)pI i cation
or adaptation of 10 known nethods, gy which is meant nethods used
heretofore or described-in the literature, for exanple those described by
R C. Larock.in Conprehensive Organic Transformations, VCR publishers,

1989. In the reactions described hereinafter it nmay be necessary to protect

react i vembienPeiniRahredha ¥afuirek 8o A0aimRE o R¥RpRYy, anino, imino, thio or

carboxy groups, where these 15 are desired i h the final product, to avoid

t hei r unwant i cipati. ' he. r.eact i ons. nvent j onal protecting
groups nay bgglu(ggg&llo% ) C(’j{;) apybey %‘%‘2‘?‘5 %HPP@?Z%PE@&%W es see
 T.W Gegenegand P. G 11 , Wits in "Protective. Goups in Organic

_Cheni st $¥rone) o Ristaghloggpegisnzaip acid or thedike) inarspitablelsnlvint faog.mukthanol, watenwhi ch X3
is.a compound of formula (a) (as defined in the.Summary of the Invention),
can be ortbplikedriayy pricbkesntgnabnithert6f af @hﬂi&m%gfﬂ?ﬁaﬁé 1B 1d-:

React i on Scherre I J WO 03/024924 R4 ,N H -38 O (0)28". 1. 20 X R

5 24 hours to complete. Detailed descriptions for the synthesis of a compound of Formula

1by the processes in Reaction Scheme 1 are set forth in the Examples 1 to 11, inﬁa.
Compounds of FormulaI; where X? 1s a compound of formula (6) (as Ideﬁned in
the Summaty 6f the Iﬁventién), can be prepared by proceediné as in the foilowiné Reaction
Schemé 2: | |

10 . . s | Reéction Scheme 2

CXRE

SO,
» R“\N/kfo
H on S
HN\HH/'&RZS |

S ~ R® g0 _
I =
gQ)gS\Xl' R® o R®
:R4' I L .




| 13 March 200§ PCT/ US02/ 29323 (a) in whigh each X, X2, .R3, R4, R2 and
" R21 are‘ﬁﬂ:ﬂ efined for Fonnula | in the Summary of t he ITﬁ/MﬁltOh&Q%Corrpounds
- of Fornmu X be prepared by condensing an acid of ForranwesiZ/eizzh an

ami no conpound of fornula (a). The cgpdensation reaction can be-effected
with. an appropriate coupling agent (e.g., benzot

Il azol -1 -yl oxytri spyriolidi nophosphoni um hexafl uorophosphat e (PyBOP),

1-(3-di net hyl ammopr opyl)) - 3- et hyl car bodi i m de hydrochl ori de (EDCn, ,

O benzotinivaseh eabh W t | ur 10, hexaf | uor ophosphat e
(BBTU), 1, 3 di cygﬁhﬁﬁtgﬁi#@ﬁ@ C@ﬁ”‘?‘ﬁé’ %PE%'A'A the SBERBFY| | y an
approprl %{?st (e.g., 1-hydroxybenzotriazole (HCBt) 1- bydr oxy

7azabenz rl %(HOAt) O (7-azabenzotrizol--1-yl)-1,1,3,3, tetra )
“met hyl umhi umhexaf | uor ophosphate (HAT[)), or the like) and non nucl eophi hc
base (e.g, trienpguadad oy larixtainble poepated by tendshisie tal @il df Forila 2R Ui t abl e
conbi nati on t hereof) at 13 March 2006 WD 03/ 02492§ 39 PCT/ US02/ 29323

" anbi ent apewmieo abmpouRhef foeidial B% Thd @On&n{yﬂéﬁ%eﬁc‘ﬁ ﬁ%ﬂﬂlbgtg An o i dat i g(]
one

step, 'if required; can be carried out wth an oxi |2|ng a i

-, nmegac b a o] hellk a.sui tabl e _solvent (e.qg.,
oS ACBRORRRKO By 28tk O blibRurbll onymsmmmphém%

bexafluorophosphate (PyBOP®) ' 1—(3dime&ylammopropyl)—S—ethylcarbodumde

hydrochloride (EDCY), O-benzotriazol-1 -yi—N,N NN itetramethjrldroﬁiuﬁl
, hexaﬂuorophospyate ®EBTU), 1,3-dicyclohexylcarbodiimide (DCE), or the like) ',axid. |
_-optionally an appropriate catalyst (e. g., 1-hydroxybenzotriazole (HOBY), 1-hydroxy-

10 7—azabenzotriazole . HOAL), O—(7~azabeﬁzouiz01~1-—y1}~1 133, - | tetra |
methyluroniumhexafluorophosphate (HATU), or the like) and non-nucleophilic base . e,
methylamme N-methylmorpholine, and the hke or any suitable combination thereof) at V~ | ,

' amblent temperature and requires 5 to 10 hours to complete. .
An oxidation step, if reqm:ed, can be carried out with an omdlzmg agent (;e g ,- ; )

15. Oxonc metachloroperbenzmc ac:1d or the ]lke) In a suitable solvent (e.g., methanol watcr N

orthe like, or any smtable combmatmn ﬁlcreof) at amb1ent temperature and reqmres 16 to .
24 hours to complete _' |
| | Compounds of Formula Lid which Xisa compound of formula ©) (as deﬂnecim i |
- the Summaxy of the Invennon), can be prepared by reacting a compound of Fonnula 2 wﬂ:h )
20 | a oompound of Formula (©) accordmg to the following reaction scheme |

Reaction Scheme 3_ '




or the I|ike, or any suitable:conbination thereof) at anbient tenperature
-and requires 16 to 5 24 hours to conplete. Detail ed desct3ieaich@906or the
synt hesi s of -a conpound of Forrmula | by the processes in Reaction Schene 1
are setWP8PHh the Exanples 1 to 11, infra. Conpounds RSVESRARZE 1, where
X3 is a conmpound of fornmula (b) (as_4q_efined in the Summary of the

I nvention), can be prepared by proceeding as in the follow ng Reaction
Scheme 2 10' Reaction Schenme 2 | WD 03/024924 -40 13 March 2006 _
PCTI US02129323 in which each x', x2, R R Rte, R23 and e are as defined for
Formula Z in the Sunmary of the ention. Conpounds of Formula | can be
prepared by condensing an acid of JFornula 2 with an am no conpound of
fornula (b). The condensation rgad{@hn can be effected with an appropriate
coupling agent (e.qg. benzot riagol-1-yloxyt .spytrolidinophosphonium

hexaf | uor ophosphat e (PyBCH§\ 1- t'hyl-am nopropyl ) 3-ethyl carbodiim de
- hydrochl oride (HDCl), O benz iafol -1 yl N NN ,N tetranethyhironium
- hexaf | uor.ophosphate (HBTU),: H3- dDey/cl ohexyl car bodi imde (DCC), or the

l.i ke) and optionally an appropriate catal yst (e. 9., 1- hydr oxybenzotri azol e
(HOBt), -1 hydroxy 10 7-azabenzotr%azol e (HOAL), : : :

O (7- azabenzotrlzol--l-yl )-1,1,3;3, tlﬁnra- ' R2°'
ni et hyl uroni unhexaf Luor ophosphat e ( , or he | ke) and-
non- nucl eophilic base (e.g., tri ﬂﬁyl nor phol i ne, and the
like, or any suitable conbinatio there Oanbl ent tenperature and
Tequires 5 to 10 hours.to conplete. |dat| on step, if required, can be
~carried out with an oxidi agent (e g.,. 5 Oxone(r),
~ met achl or oper benzoi ¢ a(f(l)jj or the like) in a. suitable solvent (e.g.,
met hanol , water, 2 R20 R0 _
: - I i
RN N. /N\ 25
NN O R
0 g®BO O
1

in which each X', X2, R®, R, R, R® and R are as defined for Formula I in the Summary

of the Invention. - -

- l‘Addmonal Processes for Prepanng Compounds of Fonnula L
| A compou:ud of Fonnula Ican be prepared asa pharmaceuhcally acceptable ac1d '
’ 'addmon salt by Teacting the free base form of the compound with a pharmaceuucaﬂy .
. accep;able-morga;uc on_orgamc_ acid, Altemat_lvel,y, a pharmaceutically acceptable base,.
10 | addiﬁdn salt of a compotnd of Formula I can be prepared by reactmg the free acid form
o of ﬂle compound Wlﬂil a phannaceutlcally acceptable morgamc or orgamc base. Inorgamc
and orgamc amds and bases suitable for the p:eparatlon of the phannaceuuca]ly acceptable .

- " salts of compounds of Fonnu}a I are set forth in tbe deﬁmtlans sectlon of tI:us Apphcanon. -




or the like, or sany suitable conbi nati on thoreof) at anbi ent. tenperature
~and requires 16 to 24 hours to conpl ete. Conpounds of Fol3hMpechi2006 whi ch X3
is a colRUHPH fornula (c) (as defined in, the Summar PaiUSR9323.

I nvention), can be Prepared by reacting a corrpound of Formula 21with 20 a
conmpound of Formula (c) according to the follow ng reaction schene: -
"Reaction Schene 3 13 March 2006 WO 03/024924 -41 X2R3 1 X1.S(O2 R4 ,N H
2R3 (02 ~XI R211 (0O R7--,x NW/\ |N, 25 RJ o .8230 0 PCT/ US02/ 29323

e oy onaRBfiisfily, K salffornidbr R ool of FBIRT o b pPadedualad'lts * | "
of the starting materials‘ or intermediates.
The free acid or frec base forms of the compouuds of Formula I can be prepared
from the GOn'espouding base addition salt or acid addition salt form. For chmﬁIe,
5 compound of FormulaIin an amd addmou salt form can be converted to the conespondmg
free base by treatmg with a smtable base (é.g., ammonium hydroxide solution, sodmni
hydromde and the hke) A compound of Formula Iin a base addition salt form can be
- converted to the corresponding free acid by treating With a suitable acid (e.g., hydrochloric
acid, etc). |
10 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 preparod by treating an
unomdlzed form of the compound of Formula I with an omdlzmg agent (e. g " | _
. tuﬂuoroperacetlc acid, permaleic acid, porbcnzmc acid, peracetlc_ ocjd,'
| : metabhloroperoxyb@zoic acid, or the like) in a suitable inert organic solvent (e gl- a
15 halogenated hydrocarbon such as dlchloromethane) at approximately 0°C. Altemauvely,' S ”
" the N-oxides of the compounds of Formula I can be prepaced from the N-oride of an S
-appropnato startmg mateual | |
| Compounds of Formula [ in unoxidized form can be prepared from N—omdes of
- " compounds of Formula I by txeabng ’Wlﬂl a reducing. agent (e g sulfur su]fm- dmxxde
20 mphenyl phosphme, hthmm borohydnde sodlum borohydnde phosphorus tuchlonde .
- mbronnde or the hke) in an smtablo mcrt organic solvent (e.g.; acetominle ethanol B
S aquoous dlDX&IIG, or the ]Jke) at 0 to 80°C L
Prodrug denvahves of the compounds of Fonnula Icanbe prcpared by mcthoos, '. |

. _-imowntothosooford1naryslo]]mthoart(eg forfurthcrdetaﬂsseeSauMoretaL(lQ%) O




of the Invention.. 'Additional Processes for PreparingConpounds of Fornula
L. A conpound of Formula | can be prepared as a phar macelft Megh|2p0@ccept abl e
acid ad alt by reacting the free base formof the conpound with a
phar-rracg}&[}sglg‘ﬂ% accept abl e i norgani ¢ or organic acid. APFE%S%’?S\?Q y, a
pharmaceutically acceptable base. 1043 addition salt: of a conmpound of
Formula | can be prepared by reacting the free acid form of the conpound.
‘Wi th a pharmaceutically acceptabl e inorganic or organic base. |norganic and
organi c. acids and bases suitable for the preparation of the

Pga{ gcgﬂﬂrgﬁfﬁaﬁs seei'?)ibl)n of Ih| S Kf)g;a??; |onh E‘g{:éﬂh@%ﬁé@ﬁl@%gmth
-42 A
?ﬁé?iéﬁ%edﬁ%oun ogh BErART Dy ifofh b BBk Pt oo of HRERAd it 1 ng

mat eri al sm&[ ternedi ates. The free acid or free base forns of the
conpountf¥ lafing 3gent (se2- ph-driaylegyalkylearbenachlosidates parenitigphenye
addition salt or acid addition salt form For exanple, a .conpound of

For nul acarbdmatfalorﬁmldcea.ddltlon salt formcan be converted to the
corresponding free base by treating with a suitable base (e. g , anmoni um

~hydrpxi de s obwstdcl deSialivaEbf thi SbRbi s O?Pgmilﬁz‘rhlain@rﬁ?éb&m r espon Formul a

| in a base addition salt form canh be - convert Ing free

acid byt t hydrochlori c etc). 10
The N-oXi (Z%do gi'c)é\éﬁ%oundgwo?gg ﬁ%faéle'ii&é‘ﬁ B‘énég ﬂ%!’i‘ﬁé‘ﬁ% Ynown to
those of ordinary skill in the art. For exanple, N oxi des can be prepared
by tred Prigeation ofprotesting erpepshenst theioreeonsd wan bef fovodninl W, Geeenk, an
OXIdIZI ng agent (e.g., trlfluoroperacetlc aci d, pernal ei c acid, _

Protecting Groups in Orgamc ,S')mthesw 3" edition, John Wiley & Sons, Inc. 1999.

Compounds of the present invention may be conveniently prepared, or formed dunng the
10 " process of the invention, as solvates (e g. hydrates). Hydrates of compounds of the present
mventlon may be convemently prepmd by recrystallisation from an aqueous/orgamc
solvent mixture using orgamc -solvents such as dioxin, tetrahydrofuran or methanol
.Compounds of Formula I can be prepared as then' individual stereoisomers bj reactmg a
racelmc mlxmre of the compound w1th- an opncally active resolving agent to form a pan.'
' 15 ‘of d1astere01somenc compounds separatmg the d1astereomers and recovenng the optlcaﬂy‘ '
pure enanuomer Whﬂe resoluuon of enantlomers can be carried out usmg covalent
‘diasteromeric denvauves of compounds of Fom:uﬂa I, d:ssocxable compiexes are preferred L
| '(e g crysta]lme d:astereoxsomenc salts) Dlastereomers have d1stmct phys1cal propertles -
o {e.g., melung points, boﬂmg pomts solubﬂltles, reachvzqr, etc.) and can be readﬁy‘ L
20 'separated by takmg advantage of these dlssumlantws 'I‘he dlastereomers can be separated .
jby chromatography or, preferably, by separaﬁon/resolutlon techmques based upon
| dlfferences in solubﬂlty “The optlcally pure enanuomer is then recovened, anng wzth the B
B resolvmg agent, by any practlcal means fhaf. would not reSuIt in racemlzanon. A more ; o

_detaﬂed descnphon of the techmques apphcable to the resolutton of steremsomers of o




per benzoi ¢ aci d,{ peracetic acid, rneta-cblorjoperoxybenzoic acid, or the
like) in_a suitabl e inert organi ¢ solvent (e.g., a 15 h‘eﬁMgl@héiOéﬁ "

hydr ocarB8®® ’g%fc??f' as di chl oronet hane) at approxi mat el y OC, PAIUEA?4833vel v,

t he N-oxides of the conpounds of Fornyla | can be prepared fromthe N-oxide

of an appropriate starting material . npounds of Fornula | in unoxidized
.formcan be prepared from N-oxi des: of conpounds of Fornmula | by treating
with a reduci ng agent (e.g., sul fur sul fur dioxide, . 200 triphenyl

hosph h I d
Itor|O;rloorenn‘lebe or the 1 %&gﬂn an su @%ﬁ%&%ﬁgﬂ#%mém CE] ortde,

.(e.g. trile anol , aq ou di oxane, _or the like) at
80C. . %aﬁgltﬁﬁ’gé'ﬁaélﬁ %@e teg stabn Wdeyién Sons, b&n(lﬁél)pr epar ed
by - “methods . known to those of ordlnary mll in the art (e.g., for

further details see Saulnier et al.(1994), 13 March 2006 WO 03/024924
PCTI US02129323 -43 Bioorganic acrd Medi W *Chem'stry- Letters, Vol. 4, p.

1985) . For exXaspnenarihe cotiipciinds of F@efuliFart athdb 8y Qgﬁff%gfgr gnc{,/ ildsNg @

. non-derivatized corrpound of Formula | with a suit I ng agent
(e.o5, Xal- aq% date, para-nitrophenyl carbonate, or
- the Ilktja() 5 Protected er?\g}g |€é‘§5(‘?‘f the corrpounds of Fornmula | can be
- made by means known to those of ordinary skill in the art. A detailed

description of the techniques applicable to the creation of protecting

groups and their renoval can be found in T.W Geene, Protecting Goups in

.Organi ¢ Synthesis, 3°d edition, John WX@RS& Sons, Inc. 1999. Conpounds of

t he present i nvent i on may be conveni en ,Q/O)orepar ed or formed during the
: 1 2

X
R\
H on
| wiﬂ’;_ a compound of the forﬁlula (2
R® o

10

L mwhth1 X2 R3 R4 RzoandRmareasdeﬁnedmtheSummaxyofthe

o ' Inventlon for Formula I or

', @ reacting 2 ¢°_IﬁP_°u_nd of Formula 2 with a compound of the formula (b):




10 process of the invention, as solvates (e.qg. hydrat es). Hydrates of .
—-conpounds of the present invention may be convenient!|y 1& Mpwhe®0By
recrystalli sation from an aqueous/ organi ¢ sol vent m xt ure u5|

or gani CYQ8MAR4 such as dioxin, tetrahydrofuran or 7@8% unds of
Formula | can be prepared as t hei r i_{sdl vi dual stere0| sorrers by reacting a
raceniic mxture of the conpound witH an optically active resolving agent
to forma pair 15 of diastereoi sonmeric conpounds, separating.the
di-astereonmers and recovering the optically pure.enantionmer. Wile

resol uti Wap®i Hg(’saif%ae{% uﬂﬂﬁary romeric
deri vat |n\5/)ggl9§(?fﬁco%poa%n 0 Fo?rmﬁgfnlrﬂisgl SsocC ggpﬂ;]ﬁcorrp g&%lg&g?{agpreferred
20 (e. g{ crystalline diastereoisoneric salts). Diastereoxners have

di stinc 0fihysi cal properties (e:g., nelting points, boiling points,
solubilities, reactivity, etc.). and can be readi | y. separated by t aki ng
advant a§@ of rqah’éo&-ammwmd@rﬁmbzm adiomposnd ofithefonmwialie): separ at ed by
chroomat ography or," preferably, by separation/resolution techni'ques. based
upon differences in solubility. R?-Phe opt |1@%9I |y pure enantioner. is then

recovered, along with the res |ng agent;. by any practi -cal 'neans that
woul d not ‘result in racem-zati \f(ﬁb& % | ed description of the
t echni ques applicable to. the res st ereoi sonmers of WO 03/024924

13 .March 2006 PCTI US02/ 29323 44Rcorrpounds fromiheirracem c mxture can
be found in Jean Jacques Andre Col | etd) Samuel H. WIlen, Fnantioners,
Racemat es and Resol ut i‘ons John Wley & Sons, Inc. (1981) I n summry t he

: ounds of_ For nul 90 2331re y a process whi ch conprises: 5 (A)
rea ting a ﬁﬁ'@ﬁh n?@r@asdﬁ fingddn %Simawwféhelm'énﬁmfmm (a):

Formula I; and

12) N oPﬁonaﬂy oonoofﬁng a comp_ound' of Formula I into V'a ph&;meuﬁomy
) occeptable s‘alt;- . | ‘ .
- 10 (E) opﬁopa]l:y converting a salt form of a oompouncl.of Formila T to non-salt form;
® opﬁonﬁﬂy coovcrﬁng an unoxidized form of a comoound of Fom:;’ula'I into a |
| pharmaicoutically acccptaolo N—oxido'
G lopt[ona]ly converong an. N—omde formof a compound of Formula 1 1ts
.- _unomdjzed fom | .
_ 15 @ | optlonally resolmg an 1od1v1duol 1somer ofa compound of For-mola-l frool a. i
it of somers; | | R
m : ootiooally converﬁné aoondeﬁvatized compbpod of j1-'*:;31‘1:11-11.1.%1I_i1'1tno A pa
V' phaz:maceuucally pro&ug denvame- and | o :
@ . oPuona]ly converung a prodrug dcnvatlve of a compound of Formula I to 1ts

. 20 - -non-denvanzedfom.




(a) in. which X, X2, R3, R4, e and R21 are(as-defined in the Surrmary of
the Invention for Fornula |; or (B) reacting-a conpound b¥Mptgh#008 2 'with,
-4 conpXAF%he formula (b): 13 March 2006 WO 03/ 0249PCT/ESIRINSE2/ 29323

ed in the Sunmary of the Invention

-45-in which Rx, R23 and e are as defjp;
for Formula I; or (C) reacting a conpound of Formula 2 with a conpound of

the formula (c): RRD R2Z0 HN~~\~~N~"2s Az XN PO (c) in which 'R20, R23 and
R are as defined in the Summary of the Invention for Forrmula I; and (D) (
(F) optionally converting a conpound of Fornmula | into a pharmaceutically
~acceptabl e salt; optional Iy converting a salt formof a conmpound of

- Formul a Exampllas‘zn sal t. form optionally converting an unoxidi zed form of a
corrpound of Formula | into a phar maceuti cal | y accept abl e-N-oxi de;

The present invention is further exemphﬁed, but not limited by the foﬂowmg
examples that ﬂlustrate the preparauon of compounds of Formula I (Examples) and

5 mtennedzates (References) accordmg to the. mVentlon

REFERENCE 1

_ 3~amjno~4-hvdroxv—ovrrolidine-I-carboxvlic acid test-butyl ester

6-0xa—3—aza—blcyclo[3 1 0]hexaue-3—carboxyhc acid tert-butyl ester (12. 1g,
10 65 313111101) wag dlssolved in a 8:1 methanol/water m1xture (IGSmL) Ammonium chloride
(15g) and sodium az1de (214g, 329mmol) was added and the mixture was heated at 60°C
| overmght. After dilution with ether (SOOmL) the mixture was washed with samrated.
| : aqueous NaH003 (200mL) and brine (ZOOmL) dried with MgSO4 and evaporated under
| vacuum. The crude product was dlSSOlVed in methanol (ZOOmL) 10% Palladmm on
__1_5 ' act:xvated carbon (1.5g) was added and the mixture was stirred at amb1ent temperature,
- uuder a hydrogen aonosphere untll TLC analysxs showed the d1sappearance of the startmg.
matenal. The mixture was ﬁltered through a pad of Cehte and evaporated to dryness under
| vacuum. ‘The product was purified by ﬂash chromatography on sﬂica gel. Eluent 5%.

f methanol in ethyl acetate to 20% methanal, 3% methy1ammc in ethyl acetafe. Yiel(i 4. 3g' ‘

'_ l‘c acid tezt-bu 1 ester as yellowmh sohd.

'REFERENCE 2




(G optionally converting an N-oxide formof a. conpound of Fon ul al its
unoxi di zed foram 15 (H) optionally resolving an individifMaics@R¢ of a
conpound of "Forrmula-1 froma mxture of isomers; optionally converting a
non- der WOdB{028& conpound of Formula | into a . m phar meb€UEPEA%F prodt ug

derivative; and optionally converting7- a prodrug derivative of a conpound -
of Formula | to its non-derivatized form WD 03/024924 -46 Exanples: 13

March 2006 PCT1US02129323 The present invention is further exenptified,
but not limted by‘a the followng exanples that illustrate the preparatlon

of conpounds 9ivmyhydride (F0%HR aniptrekoil,20g, 2500:001) &ftls 3698 nbddeh LEPRAS
according to the invention. REFERENCE 1 3- am no-4-h d ox - ol 1dine- I-carbox'

lic aci M}éicmbmnclarﬁ&t&ehzyl&s@f -19 a xane- rboxyl ic
acid tert-butyl ester (12.14g, a( :i ;QO i;‘ ig‘li%dgg\%e‘ﬁl? ﬁngn

met hanokd A on| m chl or 15g) and sodi um azi de J
(21.4g, 3 9mm1) Was g’ﬁ%‘égﬁ é“’%%t"’s e@ %dgﬁmnmmamﬁeal ght.

After d th ether. (50 t he mxture was washed with saturated
aqueous%ﬁ% %‘6’6& gBﬁ*‘%‘ﬂ@%@m& hour: | B mixttionMyBQeaclidayiaipor at ed
under -vacuum The crude product was dissolved inr ' nethanol (200rrL) 10%

Pal -adi WAesARd Sen paxtitivacdbetwacidintiyl ethe) antbwal FERE ahek Ih 1608 s i -
st.rred at anbient tenperature. under a hydrogen atnosphere untl TLC
- anal ysi witkhwated dnliebehe,aged i el\/l%fS‘,OEL h&'nds 'ShpARA vnder vacuum. Flash
chromatography (ethyl acetate/hexane 1: 9) gave allyl—pent—4~enyl—carbam1c acid benzyl
“ester (15.5g).
Allyl-pent-4-enyl-carbamic acid benzyl ester (15.5g, 59. Smmol) was drssolved in
10 mchloromethane and. brs(tncyclohexylphosptune)benzyhdene ruthemum(IV) dichloride -
(1g) was added. The mixture was refluxed under a mtrogen almosphere until TLC analysis-
showed complete reacuon. The solvent was evaporated under vacuum and the resrdue was -
punﬁed by flagh chromatography (ethyl acetatelhexane 1: 9) to glve 2 3 A 7~Tetrahydro—
: ampme—l-carboxyhc acid benzyl ester . 8 g)
15 - Toa soluuon of 2,34, 7—tetrahydro-azepme—1-carboxyhc acrd oenzyl ester (4 Sg |
| 19, 45mmoi) in dichloromethane (SOmL) was added m—chloroperbenzmc acxd (60mmol) - o
The mlxture was stu:red at ambient temperature for 16 hours Saturated aqueous K2C03 ,
solution was added and the mlxture was extracted Wlth dmhloromethane The combmed ‘ i
orgamc layers were washed with satutated aqueous NaHCOs and bnne dned Wlth MgSO4 :
20 and evaporated under vacuum. The cruds epoxrde was dmsolved inan 8 1 methano]/water | |
Imxmre (IOOmL) Ammommn chlonde (3 2g, Gﬂmmol) and sodrum az1de (3 9g, 60mmoi) | s S
were added and the mixture was heated at 60°C for 48 hours Most of the solvent was '.

,‘ removed under vacuum. 'Ihe resrdue was extracted thh ethyl acetate The COmbmed o -

. orgamc layers were washed with sa!]:trated aqueous NaHCOs (ZOOmL) and bz:me (ZOOmL)




material - The mxture was filtered through a pad of Celite and evaporated
to dryness under: vacuum The product was purified by fl&sMatiwai®at ogr aphy
on sili Q¥OB¥249HA yent: 5% nethanol in ethyl acetate to PORISErIsazOl, 3%
triethylamne in ethyl acetate. Yiel 8. 4.3g 20 3=am no-4h drox"-
nlidine-l-carbc 'c acid tert-bu ester~as yellow sh solid. REFERENCE 2 gro-
4- Am go-3 h drox p ane-1l-catbox lic acid be Fes r 13 March 2006 WO

03/ 024924 47 PCT/ @502/ 29323 Sodi um hydri de (60%in mneral. oi |, 1Qg,
250mmol ) e est er

(19. 1g ﬁ %S agtfgg‘%d%gg\@ﬁie R X‘En‘gﬁ@?hcg‘“t[@%ﬁ B eﬁFf‘QPe

sti rri n for?{s nut es pr ono- 1- %ntene (25g, 168mml) was added drop
Wi se. %%311?15%‘@%@1% W@W‘Wﬁlwmmm esigenched

W th vvat er and then partiti oned between diethyl ether and water. The et her
layer wd@3ghshed with water and brine, dried with MySO4 and evapor at ed
under vacuum Flash - chromat ography (ethyl acetate/hexane 1:9) gave.

A pent i%iﬁlﬁﬁi@%ﬁ%@?ﬁ%ﬁi PER ErabrDiid b ot O3,
| ?LfﬁeLYﬁié”&%&ﬁnde%@aﬂ&W? Wkl (e L3 apatedisiol naer o

ni troger(t%‘génqg ere u TLC anaI /sis showed conpl ete reaction. The :
sol vent v%&m @t embicnblompesatiresnt LG iedysty {1 ash
chronat ogr aphy (ethyl acet at el hexane 1:9) to give 2,3,4,7 Tetcahydro

azepi neshowssrdemplete consinthtiver yiie stating Mer%)AﬂﬁmTﬁeapg%wdsqang@edZ 3 4 7
t et rahydr o--azepi ne-| -carboxylic acid benzyl ester (4.5g; ' 19.45nunol).

+ di chl or byetthana aﬁ&%ﬂ%wﬁ@&%ﬂom%%&bfﬁ@ﬁ%ﬂu@%ﬂ cHERUIDA Richa

1:1 hexaue!dlemyl ether mjxture to remove excess dithicl and dried under vacuum {0 y1e1d

| 10 4-ammo-3 h drox -aze] ane—l—carbox hc actd benzyl ester.

REFERENCE3

: 4—methox hen 1-4- h.en lbutaue-l-sulfonamde hy drochlonde

| A solutmn comprised of crude reﬂ—butyl 1{Lmethoxyphenylsu]famoylmteﬂ:\yl)-&-
15 Vphenylpropylcarbamate (1 92 & 4. 42 mmol) pxepared asin Reference Example 2 in DCM -
-_ (10 mL) was treated w1th a 4M solutmn of hydrogen chlonde in choxaue (1t mL) The -
- 'mixture was stu'red for 16 hours at room temperatu:te and dJluted w1th d1ethy1 eﬂler A

resulhng pI'CCIpltaIe was coHected by ﬁltratton, washed several tunes with. d1ethy1 ether and '

hexane and pumped dry to prov:tde ZS-annno-N-tt-meﬂwxyphenzl-éI—phenylbutane-1— :

m),26-27(2H, m),34(3H,m*) 3.72 (3H,s) 69(2H,d .T-7Hz),725(5H,m),731-
(ZH,d L:JHz) 85(br s) 100(1H,s)



" The m xture was stirred at anbient tenperature for 16 hours.. Saturated

- aqueous K2CO3 sol ution was added and the mi xture was ext ¥3darst 2008 h

di chl or omet hane. The conbi ned organic |ayers were washed w th saturated
aqueousW@O02¢924nd brine, dried with MgSO4 20 and evapoPET/E80298% vacuum
The chi de epoxide was dissolved in -%8 8:1 net hanol /water m xfure {100rnL).
Ammoni um chl oride (3.2g, 60mmol) and“sodi um azide (3.9g, 60 imml) were
added .and the mi xture was heated at 60C for 48 hours. Mst of the sol vent
was renoved under .vacuum The residue was extracted with. et hyl acetate.

The conbi Rg Aol ayer s\ \as at. yr eos NaHCC3
(200nL) arm S : AR S Lt e A 1129323 - 48
dried with I\/gSO4 and evaporat ed under vacuum Fld%sh chrorrat ography of the

resi due (hexanelethyl a el ethyl}-ami

4- azi do- 3- hydr oxy- azepane- I-carboxylrc acid benzyl ester (3.3g). To a

sol ution of 4-azido-3-hydroxy- a€pmpeund £pr boxyl i c. aci d benzyl ester (3. 3g,
5 11.37mml ) in methanal (501) was added trlethylanlne (5nm) and 1,3
propanedithiol (3.42nm., 35mmol). The ture was stirred at anbient _
tenperature until TLC analysis showe npl et-e consunption of the starting
,material. A white precipitate was gghoved by filtration and the filtrate
"was evaporated to dryness. The ges X was triturated with. a 1:1

hexanel di et hyl ether mxture tglLr vg eytess dithiol and dried under
Q/\ r ane-|-carbox lic acid be fester.

vacuumto yield 10 4-amn
REFERENCE 3 2S Am no- N- \mﬂ.!t h&x Ben wW4- n hen | but ane-i - sul fonam de h

drochloride A solution corrprl sed of crud - but yl
7 144- et hoxyphenyl sul famoyl met hyl ) - 3-  150h propyl car barrate (1 92 g, 4.42
mmol ), prepared as in Reference Exanple 2, in DCM (10 nL) was treated with

a 4§ sol uti @[Marﬂ%ﬂh@%brﬁdﬂyﬂ—dnﬂﬁo]—ﬁpﬁhﬂ%ﬁaﬁaﬁélﬂfoﬁ?i)pmpﬂﬁig acid (lg,

2. Smmol), 3- ammo—4~hydroxy pyrrohdm&l—carboxyhc acid tcrt-butyl estrcr (700n1g,

3.46mmol) prepared asin Refcrence 1, EDC (i.5g, 7.8mmol), and HOBt (1 Sg, 9 6mm01) _
were combined. chhloromethane (10mL) was added and then ‘4—mcﬂ1y1morpho]in6' |
- (1.5mL). The mixture was stuz'ed at ambient temperature for 2 hours. After dilution Wlth |
1-'0- ethyl acetate (200mL) the solution'was washed with saturated aqueous NaHCds— ( IOOmL)'
| and brine (100mL), dned w1th MgSO4 and evaporated under Vacuum. 3-Hydroxy-—4~{2—\ o
{(morphohnc—ﬁl-carbonyl)—ammo]&-phenylmethancsrﬂfenyl-pmmonylammo}-pyrrohdme—jH - "
l—cat’ooxyhc acid tert—butyi ester (1. OSg, 1 94mm01) was obtamed as yellow1sh foam and; f
.- was d.lssolved in dmhloromethane (ﬁmL) Tnﬂuoroaceuc 301(1 (GmL) was added and the';r_. 3
15 mucmrc was stured at amblent tempcramrc for 1 bour. Evaporauon under vacuum gave |
- crude morphohne-dl—carboxyhc a01d [1-(4-—hydroxy—pyrrohdu1—3—ylcarbamoyl)—2~ .
| phenyhnethanssulfonyl—cthyl}amdc as TRFA salt, which was used W1th0ut further
_ punﬁcatmn - | | | . d
Motphohne-4—carboxyhc acid {1-(4-hydroxy—pyrrohdm—3—ylcarbamoyi);z— -

‘ 20 _ phenyhnethanesﬂfonyl-ethyl]-amlde 'IPA salt (215mg 0. 39mmol) was dmsolved in 1 4— " ) D




m xture was stifred for 16 hours at roomtefperature and diluted. with
diethyl -ether. A resulting precipitate was collected bi3Matchr2@06on,
washed WQEYROH res with diethyl ether and hexane and pROEsESb2e0323t O
provi de 2S: ami no- N-4- net hoxyphenyl - 4- phenyl but ane.. 20 sul fonani de h
drochloride with quantitative mass ri Bov IHNIh+1IR 1 KCf 2 05 et LJ. .
(D) . (.. M, 2.6-2.7 (2H, m; 3.4 (3H r a*); 3.72 (3H, s); 6.9 (2H d,
S T7=7), 7. 25 (511, m, 7,3 13 March 2006 WO 03/ 024924 PCT/ QS02/ 29323 -49

31 carRam IO R B parkobd WK e s nls olameiy

2-[ (Mor Rhal i 4- m ngl 3- phenyl nmet hanesul fonyl - propionic acid
(1g, Q’%Pﬁﬁe“ 8%@%8{4} Tho mrisfire wae stinaskat sobjent terappiratutedot :  but y|
ester (700ny, 3.46mml) prepared as in Reference 1, EDC (1.5g, 7.8mmmol),

and Hostl four sgdﬂ@n@mwdm@ﬂmmmdmhaceiﬁbmsar&gﬁﬂ@myéﬂs%bm&@dded _
and then 4- rret hyl noxpholine (I.5nL). The m xture was stirred at anbient - -

{ enper atwitesdharicd dipitas NAEICD, 4id bﬂﬁ&@ﬂﬁht%ﬂ#@q&ng%%é&ﬁ%gﬁg) the

sol ution was washed w th sat urat ed. aqueous rrne

(10 a t d under yacuu droxy-4-{2'-

E ( m%%oﬁﬂfu@%_ car]tt‘)aon y? Q%eﬁvbyp i ¢ atograp\ﬁy on mxca gell_%iluentyS% ¢

3- phenyl net-h esul f onyl - propionyl am no) - pyc7rol i dine 1-carboxylic. aci d
tert-bu af ? fpf 94781 tpethanoloin ethyie doegate) &t viel shorphalineehd was

. dissolved in di chI ororret hane (6mL). Trifl uoroacet i C. aC| d (6nm). was. added
and t hecar§oxylict a¢id [Habl-benizoyldhadroaipynolidinedny: le)hén Bthane-

Evapor ati on under-vacuum gave crude m)rphol i ne-4-carboxylic acid

" [ 1- (4- hyudfoleyl] inkide (gz’mg)[ car banoyl ) -

| Morpholine-4-catboxylic acid [1-( 1—benzoy1—4—hydroxy—pyrrohdm—3~y1carbamoy1)—
10 2—pheny1methanesu]fonyl—ethyl]—amxde (92mg, 0. 169mmol) was d1$solved in DMSO . |
: (SmL) Tnethylamme (0.5mL) and then 803 pyndlne complex (150mg). were added andr |
- the mixture was silrred at amblent temperature for 3 ‘hours: After dilution' with ethyl
o | acetate (100mL), the solution was washed with water (50mL) and brine, dried with Mgso4i

and evaporated under vacuum. 'Ihc residue was plmﬁed by ﬂash chromatography on sﬂ1ca .

| 15 gcl (Elucnt 5% methanol in ethyl acetate) to yleld mo! hohne-4—carbox '110 acld "I- :

- mixtute of d1astereomeis (Yellow;.sh solid; 38mg); ‘HNMR (DMSO) s 50-8 35 (m, 1H) ‘
7. 55-7.34 (m, 10}1), 7.16:695 (m, 1H), 4.804. 65 (m, 1H), 4 544 22 (m, SH), 3 98 3 35
- (m, 14H); MS: (M+H)" 543, -

-(Cbmpcmnd_'z')- R




phenyhnet hanesul f onyl - et hyI] ami de as TFA. salt, which. was, used wi thout
“further puri fication. Mrpholine-4-carboxylic acid [1- ﬂW@ﬁb@Oﬁ
- pyrrolidin-3-ylcarbanmoyl)-2 phenyl net hanesul f onyl - et hyl ] anm de TFA salt
(215ny W@“@!m%ﬂ) was dissolved in 1,4 .. WO 031024924 PCHUSPA28REch 2006
PCTI USQ2/ 29323 di oxane (20n)L). Satupated aqueous NaHCO3 solution (1Om)
was added foll owed by benzoyl chlori &e (0.2m., 1.72mmol). The m xture was
stirred at anbient tenperature for 1 hour and then extracted with ethyl
acetate. The conbined organic | ayers were washed with saturated aqueous
NaHCO3 and brine, dried with MgSO4 and-gyaporated under vacuum The

resi due was purified by flash chromat phy on silica gel (Eluent: 5%
nmet hanol in -ethyl acetate to 20% ngtfia in ethyl acetate) to yield
- nmor phol i-ne-4- carboxylic acid f Y8=0

1- (1=benzoyl - 4- hydr oxy- pyrroln -y Ic‘!arcbarmyl) 2 phenyl met hane-
sul fonyl =ethyl ]-amni de (92 -carboxylic acid
f1-(1-benzoyl- 4- hydroxy- pyo |du-ln- ba ioyl) 10 ‘ o
2- phenyl et hanesul f onyl - et hyl | - - ami de B0 69mml ) was . dissol ved °
in DMBO (5nL). Triethylanine (0.5nL). arﬂf‘&h /'S03 pyri dine conpl ex (I -
501y). were added and the nixture was stirred at anbi ent terrperature for 3

hour s: Afterb%ﬁﬁﬁﬂn@%&%&gh@" hyémdacqtl%wg)g%&g%}o porat _was washed

wi th wat.er (5071.) and brin dried with under vacuum

. The resj,du ogr ' Si el | uent; 5%
et hanot®® ﬁ%{)ﬁ@?—;’ﬁ%ﬁﬁéﬁn @f‘ﬂ?%‘?tgﬁ améjlaéf’ﬁ gﬁ‘ duge henzo
. 1-4=ox0, OB& 3- |carbano 1;2= hen |netlj anesulfen =eth | -amde ..is. a' -
- mi xt ur edettiled; ncExanapleds @Rs?éxmns\hegwxmlf@yl gBlet)le Tor bevroyk dmydes "5D- 5. 35
(m1Li), .
5 NMR -(DMSO) [8.35 (d, J=7.4Hz), 8.28 (d, J=7. 6Hz) 1H], 7. 87—7 62 (m, 5H), 741-732

- (m, 5H), 7 06-6 98 (m lH) 4.72-4.60 (m, 1H), 445 (s 2H),4 42—4 23 (m, lH), 3.92-3.79

(m, 2H), 3.55-3.20 (m IIH), 3.06-2.97 (m, 1H). MS: Q+H)* 579.

oxo-azepane-1-carboxylic acid bcnzvl ester

(Compound 3)

~5=0

JLIY(«D

Crude 4-am1no—3 hydroxy-azepanc—l-carboxyhc acid benzyl ester (ISOmg, o

Rl Q

:15 O 57mm01) preparcd as in Reference 2 7-[(m0rphohne~4carbonyl)—ammo]-3—' o
pheny]msﬂiancsu]fonyl-proplomc ac1d (400mg, 1 12mm01) EDC (400mg, 2 lmmol), and

HOBt (400mg 2.5mmol) were oombmed. Dichloromcthane (IOmL) was addf:d followed -




755’734(m10|—ﬁ) "7a6-6: 95 (m 14H); N5 (lMH—I}4 543. . M hol ne- 4-carbox

liec acid i-_ 1-benzenesul fou 1-4-oxo- olidin-3- |carbano 1B March&006
| met hané@ﬂf’?’% Zoth | -anode 13 March 2006 WO 03/ 024924 PETHUSDZOB323 -51
Mor phol i ne- 4- carboxylic acid [I-(1-hgpzenesul fonyl -4-oxo-pymal i-diri-3-

yl car banmoyl ) 2- phenylnethanesulfonyl 6t hyl ] -ami de was prepared foll owi ng
the procedure detailed in Exanple 1, substituting benzenesul fonyl chloride

for benzoyl chl.oride; tH NVR (DVBO [8 35 (d, J 7.4Hz), 8.28 (d,

J=7. 6Hz)h 06-6. 98 1H),
4.72-4. ég%r?&gﬁ%aIPEOﬁgc Edm H?““Z b s ?“Ae@l%%mhé F@P%ﬁl“?%ﬂrpz’z H)
3. 55--3. 7 NEME 579. . ' EXAMPLE 3 10 4-
2- 0 holhlgﬁreSE g-cajdg ?Wgt% ﬁtﬁ a@&aﬁé&b%&?a Ra§ washed withdN Hdno 3-
“oxo-aze ane-1-carbox lic acid benzyl -ester (Conpound 3) GCrude |

4- am no-%‘WW% & and bring, ipdivatteMg8 O end ghamsited uiddGaBuurh5.

0.57mmoi ) prepared in Reference 2, 2-[(norpholineA-carbonyl)-ani no]-3-.
phenyl ne %hfan@duﬂ warpisifieddyiftash ehmma:bgéﬁmrmhyﬂacéﬁm&hmﬁ@q

‘2. lmmol); and HOBt (400ng, 2.5nmol) were conbined. Dichlor rre?% ane (I OrrL
~ was ﬁddhﬁﬁﬁ&%ﬂnﬂa@pﬂ%ﬁ@ﬂ—%ﬂ%ﬁj gzpﬁ%ﬂﬁmp Eﬂ-z{ngsslﬁlz ?1?5120?1’310115 | o
amino}-azepane-1-carboxylic acid benzyl ester (320mg). ' | |
-Hydroxy~4—{2—[(morphohne—4—carbony1)-amino]-3-pheﬁﬂme&aﬁesﬁlfoﬂjk
propionylamino}-azepane-l-carbojcyﬁc acid ben'zyl' ' esféf (100mg, 0.167mmoi) 'Wasr
- dissolved in DMSO (SmL) Tnethylamme . 3mL) and then SO; pyndme complex
| 10 (150mg) were added and the mlxtum was stirred at amblent tcmperamre for 3 hours. After - |
| dﬂution Wlﬂl ethyl acetate (100mL), the solution was washcd w1th water (SOmL) and brme .
* dried with MgSO; and evaporated under vacuum. Thc resmlue was purified by flash:_

chromatography on silica gel (Eluent 5% methanol in ethyl acetaie) to YIGId 4-{2-

15 aze ane-1-carbox Tic acid benzyl ester (75mg), IHNMR (DMSO) 8.23-8.08 (m 1H) .
. 740~729(m, 101-1),706-698 (m, 1H),520-509(m,2H) 479—465(111,11—1) 452-431 RN

: (m.,3H),402~380(m,2H) 362-323(111,11}1) 300—278 (m, IH) 188 155 (m,4H).

| MS: B 601.

% . EXAMI’LE4

___rp__olme—d-—carboxvhc amd [1- (3—benzenesu1fon_lanuno-2-oxo- rop lca:bamo I: 2— B

p_henx]mcthanesu]fonyl-eﬂlyl ]—axmd -

(Compound 4)




by 4-net hyl norpholine (0.5nmL). The m xture was stored at anbient
tenperature for 2 hours. After dilution with ethyl acet® MdaichGOrE) the
sol ution was washed with IN HCO, saturated aqueous NaHOGB and brine, dried.
wi th MYEO3 484y apor at ed under vacuum The resi due was BEHUEO¥YRY {1 ash
chromat ography (ethyl acetate/methaggl 9:1) to yield 3- 5

hydr oxy4-{2- [ (nor phol i ne4- carbonyl ) -am no 3- phenyl net hanesul f onyl - pr opi onyl
ani no) - azepane- 1-carboxylic acid benzyl ester (32Amg). 3

Hydr oxy- 4-{2-[ (or phol i ne- 4- car bonyl ) - anm no] - 3 phenyl met hanesul f onyl -

propi onyl am nol - azepane-| - car boxyl i i d benzyl ester (100ny, O. 167mmol )
was dissolved in DMBO (5nL). Tri e‘t(@m ne (0.3nm.) and then SO3 pyridi ne
conmpl ex 10 (150mg) were added and, m xture was stirred at anbient
tenperature for 3 hours. Aftero =t9,t4|@n v t thyl acetate (100ni), the .
solution was washed" with H;je, dried Wth MyS04 . and

evapor at ed under vacuum ghe reé e vvas iled by ' flash
chromat ography. on silica b‘é | uent:. 5% nethanol in ethyl acetate) to

yield 4-{ 2- no , holine-0- carbon 1-amino -3- hen lanetlianesulfon I- ro

i on | anu3o M%ﬂm&&mpm-bemn@uHQHMtﬁA (2B s, prepared/aR: . ( DVBO)
8.23-8.08 (m fH), 7.40-7.29 04 101-1),'7.06-6.98 (m 1H), 5.20-5.09. (in,

2H), 4 odflinéd G@bREBeIDestarkuds .28 V. ARChar) Sod 1998, 325@11@913'5') 3.62-3.23 (m
11M 3.00-2.78 (m 111), 1.88-1.55 (m 4H), M. (M+H)+ 601i. EXAMPLE 4 Mo

R ekl ol
' 535 PCBOLA%%/&% c:;l), N—(3—ammo-Z-hydroxy-propyl}—benzenesulfonamldc TFA salt (60mg,
* 0.17mmol), EDC (100mg, 0.52mmol), and HOBt (100mg, 0.64mmol) We;'e.combined. ,
DMF (3mL) was added and ther: 4-methylmorpholine (03mL). The mixturc was stirred
. at ambidnt temperature %;)r 3 hours. After dilution with ethyl acetate (IOOmL) thd solution
' was washed with IN HC], saturated agqueous NaHCQO3 and brine, dred W1th MgSO4 and
| 10 evaporated under vacuum. The residue was dissolved in acetone (5mL) i} ddcs' rdageﬁt
- was added until the oradge calor persisted. The mixture was stix:red for 2 hours, @eﬁched, '-
w1th 1soptopanol and diluted with ethyl ; acetate (100mL). The soluuon was washed with
‘water, saturated aqueous NaHCO; and brine, dried with MgSO4 and evaporated uuder - -
vacuum. The crude product was recrystallized from ethyl acetate!mcthyl ethcr to gwe\ -

15 ' o;gho e~4-carboxylic ac1d [1-(3-benzenesulfonvlam‘mo-z—oxo-pronvlcarbamoyl'LZ-' R

mgnvimethanesulfonmmvn-mde 25 whitesolid (19me); B NMR: (DMSO) 8. 17 ¢
3=5.7Hz; 1H), 7.93 (¢, =5.95z, 1H), 7.76-748 (m, SH) 136729 (m, SH), 705 d,
=8.1H, 1H), 4.68-4.59 (m, 1H), 4.45 (s, 250, 3.89 G, =5 7Hz, 26), 3. 79:375 (m, ZH)

-~ 356322 (m, 10H); MS: (M+H) 567,

EXAMPLES




. The residue was di e!‘!-:‘\~

N- (3- Am no- 2- - hydroxy propyl)-benzenesul fonami-de TFA salt was pregar ed as
outlined in Reneée L. DesJarlais et al. J. Am Chem Soc. T1Mgrch2§0

9114- 91Y¥0 03/024924 : PCT/US02/29323

2" ~[ (Mor phol i ne- 4- car bonyl ) - ami nol - 3z phenyl net hanesul f onyl - propi oni ¢ acid
5 (50ng, 0.14mol), N (3-am no-2- hyd?‘gxy- pxopyl ) - benzenesul f onam de TFA
salt (60ng, O0.17mml), EDC (100ngy, O0.52nml), and HOBt (100ngy, O0.64nmol)
wer e conbi ned. DWMF (3rr1_) was added and then 4-net hyl noi pholine (0.3nm).
The- m xt ur epy | hopurs. -After dilution
with ethyl Bek R Rds? Icarbamoylbe-

y

S—Xf ~ ; saturated
aqueous NaHCCB and br.i ne, dri ed with | SO4 and 10 evaporat ed under vacuum
S BT c-Ajeamecxaiagent was added until
t he orange col or persisted The mxture was stirred-for 2 hours, quenched . -
wi th isopropanol, and diluted w {Comepdynd AAcetate (100nL). The sol ution was. _
washed with water, saturated agueous NaHCO3 and brine, dried with MySO and
evaporated under vacuum The crude.=pxoduct was recrystal lized from et hyl
acetate/diethyl ether to give 15 md _hdline-4-carbox 'c acid :
fl-L3- benzenesulfonerml no-2-o '.\b_p carbanmoy | 2- phen '
: oI|d(19ng) tH NM R (DVBO) 817
(t, J=5.7Hz, 111)793(, % 76-7.48 (m. 5H), 7.36-7.29 (m
5H), 7.05'(d, J=8. 1Hz; 14) ,o4. 68 '- \ ; 445 (s, 211), 3.89'(d, J
5. 7Hz, 2W 3.79-3.75 (m 2H}, .3.56 3. 22. ml—l).; MB: (M+H). 567. EXANPLE 5
.13 March 2006 WD 031024924 PCT/ /29323 -54 N IS IS 4-
I\/Et hoxyphenyl sul anoyl met hyf -3 phenyl prrropyi carbamoyl112- be Isulfon Ieth 1
nmo hol i ne- 4- carboxani de (Conpound 7) A mxture conprised of 28 ' i

nmor phohn- 4- yéngﬂgl%&&%gdB?g%ptﬁl S§| Yyllcaﬂ;m%lo JOTH ge 1(1)y1-194 g, :

0599 mmmol ) ; - am no-

propionic acid (0.194 g, 0.599 mmol), 2«5‘—am:in0~N-(4—methoxypheﬁyl)—4—phenylbutane-1§

sulfonamide hydrochloride (0.222 g 0.599 mmol), prepared as in Reference and HATU -
(0228¢, .0.5'99 mmol) in DMR (5 ml) was treated with 4-methy1morphoﬁne-(o.—19s g, '1.8‘0-_

mmol). The mixture was stirred at room temperature for approxmmtely 12 hours and then B

10 partmoned among a4:1:2:3 mixture (100 mLtotal) of ethyl acetate THF, Watcr and brme -

respectlvely The orgamc phase was scparated and washed w1th samrated aqueous sodmm 7_ BN
b1carbonate (30 mL), brine (30 mL), dried (MgSO4), filtered and concenﬁated. Ths res1due ” R - R -f. X
was mwrated with of 5 1 cther/ethyl acetate (100 mL), collected by ﬁltrat[on washed mth, |
| ether (30 mL) hexane (30 mL) aud pumped dry to pmwdc N- lS- IS 4— ‘~_ 2 ‘_ . :

15 ‘methox 'heli Isuifamo Imethyl)-3- h_ep 1;‘0 -19?&’;@0 ifz-ben;' . ﬂfon, 15,ﬂl 1.- s

_ :_ﬂmm_@ﬂ;__ma_mg_d_e TIJCRf(cthYIaCGtatG) 0.65; IHNMR (DMSO) 174(1H, L
m); 192 (1K, m); 239261 (2, m); 31-3.35 (2H, Zxdd*),334 (4, m),342-3 65 (GH,-. .
_ | m*),372(3H, s) 424(1H, m),451 (ZH,s) 4.61 (1H,m) 688 (2E¢I~9Hz),71_734‘

':(SH, m); 74 GH, 9; 8.12 asiq, 5=87 Ha); MS oai1); 6‘73




- }-phenyl b e-1-"sul fonani de hydrochloride (0.222 g, 0.599 mmol ), prepared as
in Reference 3, and HATU (0.225 g, 0.599 mmmol) in DML (B Mach@g86treat ed
wi th 4-net hyl nor phohne (0.198 ¢,1.80 -mwol). The mixture was stirred
at.rooVod #ure for approximately 12 hovers and t he®CTISIR24323 i oned
anong a 4:1:2:3 mxture (100 nL totﬁg of ethyl acetate, TB F, water, and
"brine, respectively. The organi c phase was separated. and vvashed wth

sat urat ed aqueous sodi um bicarbonate (30 nL), brine (30 nL), dried
(MySO4), filtered and concentrated The residue was tnturated with of 5:1

Et s MJO%‘S"&%E%"%?&{“%%% Pt Bhale" L "%

met hox hen | 3 -Z+benz quon leth |I. w

. ma hol i ned¥4lezpreinolad-
(DVBO) ..1.74 (111, m; 192(
(211, . Denaylyulfanyithyiag s

IH m)' 2 39 261 (211, m: 3.1-3. 35
pline-4cardxanide Hydrohtomids (C@mp@md B) 'HEMR (111,
m: 4. 51(21 5); 4 61(11 M. 688 (211, d, 1=0 Hz): 71-7.34 7.4 (5H, s); 8. 12

(11 . dDMSOY. 1t5-1. 7566 M) 2.76 ?ﬁl, H); 33)5'5@?5{’0 &@V@S?%iﬂ%ﬂ? 3Ys5-56

PCT/ | I S02/ 29323 Pr oceedi ng as in Exanple he folfow ng corpounds of

B S 50,0 SRR Ao AT OB i
§o AN By o o Bl 407

4.21(1H, m; 4.49 (211, dd); 4.5 (111, nr); 6.89 (213, d, J=8.9 Hz); 7.09
(1F. 1; Hﬁ)}947(LE,éO2M$(M+1)E§49 Hﬁbaséo,ﬁﬂd(Sll s); 7.73 (311 br. s); 8.03
(111, d, J=8.6 Hz); 9.47 (111, s); M5 (Mrl): 640, free base); and Benzyl

6- (4- met hox mﬁgwBsuﬁm%he@@u&&ﬁomrminﬁbrﬂu&mwcﬁ%ﬂﬂﬂ&3_

be:_:n'zvlsulfonvl—propioﬁvlamin_o)hexvlcarbamate (Compound 6); TLCR¢ (e'thyl acetate):
10 03; "HNMR (DMSO): 1.1-165 (6H, m); 2.94 (2H, q, J=6 Hz); 3.05-3.22 (2H, 2xdd);
3.34 (4H, m%); 3.35-3.50 (2H, m); 3.53 (4H, br s); 371 GH 5 419 (1H, m*); 4.53 2H,
44,715 Hn) 457 (1EL m®); 5.00 (2H, 5; 6.89 (2H, d, T=8.4 Fz); 7.5 (1H, d, F=8 Hz);
7.15 (2HL d, J=8.4 Hlz); 7.24 (1H, 1); 7.3-7.45 (10H, 2xs); 7.99 (1, J=8 Hz); MS oM
774, N | o |
15

EXAMPLE 6

Mo‘ '_hohne—4-carbox tic a01d 1-(6-0x0-C clohex—lén Icarbamoyl)-2- -

hen lmethanemﬂfon l-cth l -am1de

(Compound 8)




bent Isul f onyl - Qropl onyl am uo) hexyl eazbamatte (Conpound 6); TLC Rr (et hyl

“acetate): 10 0.'3; IHNWR (DVs O: 1.1-1.65 (611, nm; 2. 931Méﬂ:h]200q J--6 ,

Hz); 3: -9%’“22224(211 2xdd): 3.34 (411, nt¥); 3.35-3.59 (¥chusthhen3. 53
(411; br s); 3.71 (3K s); 4.19 (111, 5%7 4.53 (211, . dd, J=15 Hz); 4.57
(111, nt); 5.00 (211, s); 6.89 (211' , J=8.4 Hz); 7.05 (111, d, 1=8 Hz);

- 7.15 (211, d, J=8.4 Hz); 7.24 (111, t); 7.3-7.45 (1011, 2xs); 7.99 (111,
J=8 Hz); M5 (M¥): 774. 15 EXAMPLE 6 l\/brphol i ne-4-carboxylic acid

e R A M b

sol utlogmgf cl ohexa e 1.3-diol (0.55 @) in dinethylformamde
(30ml) wa PRRRYSRY amnce (himhnd domgol). 6 nd fte® sminy ht rédrher

stirring.at_\,room tenperature for 5-mnutes the mxture was treated with

(R -2-] ifheS uiguies hompixfure vawimatkd Sriph@)o-FRioARAHELL QMBI Opi 0N ¢
acid (1.73g, 4.86mml) followed by HATLT 5 (I.68g, 4.42muol) .. Th|YB m Xt ure

bas subj octed Lot T ach chr opnTAEbATHL 208 4 %@ﬁﬂ@ﬁ@f’&ﬁﬂwf@res' e

was subjected to f

t te and nethanol
acetsa e(1ass§, iyl T&Wacﬁ%e%%agy l:l.nl‘eﬁ(a%a 5 a” U arb%emlghtga'n\éethen

nor phol'1 ne-"4- car boxyl 1 C :
R R TR e e “%%@L&S%&%ﬁiﬁéﬁiw%w < acid
‘ LRy - ( ot a?:lclqhen a mixture of ethy] acetate and methanol to give morphohnc—4—cazboxyhc
acid [(R)-1-(2, 6—djhydroxyﬁyclohexylcarbamoyl}-z-phﬂnylmethanesulfonyl—eﬂlyll-amldc
as a white solid (210mg). MS: 470 (MH*)

- 10 A solution of morphohne~4~ca:boxy11c ac1d | [(R) -1-(2, 6~d1hyd1'0xy~ :
cyclohexylcarbamoyl)-z-phcnylmethanesulfonyl»ethyl]-amlde (90mg, 0. 19mmol) in
meﬂlylene chloride (6m1) was treated with Dess—Marun penodmane (162mg, 0. 38mm01)

After stmmg at room tcmperature for 2 hours the reactxon mixture was washed w1th a -
| soluhon of Na28203 In water (0. 26M) then with saturated aqueous blcarbonatc soluuon
15 | then w1th water, then dried over N 32804 and then evaporated under reduced pressme The -
resxdue was subjected to flash. chromatography on Sl].lCﬂ. eluting with a m1xture of ethyl : o

acétate and heptane to gwe mo hohne—4—carbox ic ac1d |

)-1~ 6—oxo—c clohex—l—-,

| enylcarbamoyl}-Z-Qhenyhnethanesu1fonyl~ethyl]—am1de (Smg) IHNMR (CDCIg) 9.00°

- (s, 1H), 7.82 (¢, J=5Hz, 1I-I) 7. 53-7 38 (m, SH) 6.06 (d, J=6Fiz, 1H), s 00 (m, LED, 4. 47-

.207 -427(m,2H) 3.85 (m, IH) 377—3 62(111, 4H) 348—3 36(m,4H),327(m, 1H),258-246‘

(m,4I-I) 2.08-1. 97(111,2H) MS: 450(1\41{*)




d o, y r xy eyclohexyl carbanoyl)-2 phenyl nmet han. . esul fonyl - et hyl a- am de
(90mgy, 0.19mml ) in nethylene chloride- (6nml) was treatdvaichZ00@ss- Martin
periodinane. (162ny, 0.38mmwl). After stirring at roomtenperature for 2
hours PR3 ion nixture was washed with a sol uti on oFCRESRSE32S n wat er
(0.26M, then with saturated aqueo_g,s,_bl carbonate solution 15 then with
water, then dried over Na2SO4 and then evaporated under reduced pressure.
- The residue was subjected to flash chronmat ography on silica eluting with a
m xture of ethyl acetate and heptane to give ni-o.holine-4-carbox 'c acid
" -1- 6-o0xo-c clohex-1-. enylcarbanb~+1 2-~henYl met hanesul f onyl - et hyl | - am de
- (8nmg). zH N&IR (CDCI3) @ 9.00 (s,1H), 7.82 (t, J=5Hz, 11J), 7.53-7.38 (m

~ 51D, 6.06 (d, J=611z, 1H), 5.00 %ﬂg\é%/h.fl 47 .20°.4.27 (in, 213), 3.85

(m11-1), 3.77-3.62 (m 4H), ('m 4H) 327(m11) 2.58--2.46 (m
4H), 2. 08- 1 97 (i . MBS 450 (11 )-. 13 March 2006 WO 03/ 024924
. 3] gbinexd-carboxylie peid { ROz e velontop snepdionyl-E-(6-oxo-cyclohex-

acif{Ri g cycl opropyl met hanesul fonyl 1 (6 oxn-cycl ohex- 1-enyl carbanol
- yll-amide (Conmpound 9) A rtienyleaghanioyl)-ethyll-amide o

- (R)-3-cycl opropyl net hanesul f onyl - 2- [(nbrphol | ne-4-carbonyl)-
amsno] - pr opi oai ¢ aci d (0. 352g ( oi!nﬁm}i )and N- cycl ahexyl car bodi uni de N -
-rrethyl pol ystyrene (1.93. mml/g, .1.03g) in DCM(10niL) was treated with

‘A mixture of (R)—3-cyﬁloprbpylmeﬂlancsulfényl—z-[(mbrphoiine—4-carbonyl)—
| amino}-propionic -acid (0.3523, 1.1 mumol) and N—cyclohéxylcarhodiimicié N’-
methylpolystyrene (1.93. ;ﬁmoyg, . -1.03g) in DCM - (10mL) was treated wiﬁ
,. 10 - hydroxybenzotriazole (O.Z?_g—,ﬂz. mmol). After stirring at room temperature for 5 minutes
the mixture was treated with 2-amino-cyclohexane-1,3-diol (0.0.131g, 1 mzol) and stiring
| was contmued for afurther 2 days. The reaction _miituré was tj’.‘eafcgl with PS Trisamine
(375 :ﬁmolfg, 1.3g) and. after stirring at mom temperatiite for 2 hours the resin was ﬁltered | |
| ~ off and washed;wiﬂi. DCM. The coinbined ﬁlfrate plus washings were evaporated uﬁdér
-:1'-5 reduced pressure to give morphohne—4—carboxy]1c ac1d [(R)—Z—cyclopropylm&manesu]fonyl- _
1- 2, 6—d1hydroxy—cyclohexylcazbamoy1)—ethyi]—annde . 32g) as pale yellow ﬂllck 01L MS
434 4 (MH. | |
| Dcss Martm Peﬂodmane (0 688 g, 1 62 mmol) was added toa solutlonrof thel"_‘
[(R)-%cyclopropylmethancstﬂfonyl- -(2 6—d1hydroxy—cyclohexylcarbamoyl)-ethyl}-axmde ' _ |

e 2_0: (O 32g) in DCM (IOmL) and fhe mlxture was stirred at room tcmperamre for 3 hom:s then




10 hydroxybenzot(rl azol e (0 27g,.2 mol ). Af{er’stirring at roomterrperature
for Hi&%%e m xture was treated with 2-am no-cycl oticMareb-2008- di ol .
(0.0. 1?“8 and stirring was continued for a- furtM&US0285328. The
reaction mxture was treated with PSzdrisamne (3.75 nmmol /g, 1.3g) and after
stirring. at roomtenperature for 2 hours the resin was filtered off and
washed: with DCM The conbined. filtrate plus washings were. evapor at ed
under 15 reduced pressure to give norpholine4-carboxylic acid

R) - 2- a0 OIS0 b I
[fat )hyl] anodzﬁ(o 329)@{21 plglk ?%?Fﬁn&ﬁ%ﬁ% ?’Eﬁ}ﬁgﬁi—é‘%ﬁgﬁgﬁ&ar m)?\//azti n
iR 75, B DU Tl el G R0 (b2l e Hea.
| -(2, 6- %eﬁﬂrox cycl ohexyl carbarmyl%aeth ]-am de 20 (0.32g) in DCM (10Onl)

. and the §V3§§‘1‘4W§@Iaz§9mﬂ%ﬁf iSzOQﬂiWMNaHC%, wo .
O38i A249 13 March 2006 . PCTI USQO2t 29323 58 treated with resin bound NazS2C3

(1.5 mibiey, driedgMgSQy)s tird ithesh etaporas LeMRaEdidl HrERire. aThe HEhGle @4 hours.
The reaction mxture was -diluted wth. DCI\/I( 20nL) , . then filtered. The

filt5rat @ibjetedBTh nﬁ@gé#!%,l f M{,\%@éﬁ]ﬁ t.hen th sat ur at ed
NaHCO3, then dried. (I\/gS e@hhen% evapora e Pc?tgtgﬁg tF’Jé“Ssure .
The resj dgﬁ, ) hj gct ¢ ' V\Athamxture
of ethy &t ; e : B 3

rv | nmet ha suI fo? 1-1- 6- oxo- cycI o%?x |-enyI car harmyl n- et hyI I -amde. 'H -

NVR ( CER ) , NMR ¢CDE1)09.00 {8, 11, 9.781, 1H)] 3. 85
1H), 377362(m 4H), 3.59-3.45 (dd, 1H), 3.48-3.36 (m 4H), 3.0 (d,

(m
2 61 @, 4B) (49 (mHE), 3. x rn.:s&ml 10:
Aons it 2H),( Nsmkgm (%m, ), %/P (ol 420) (3583 445 (B 1D, T 4883621

- (m, 45), 3.0 (d, 2H), 2.55-2.42 (m, 4H), 208—197(m 2H), 1.2 (m, 1H), 0.8~ 07(11:.,2}1)
10 06-04(m,2H) MS:; 414@41{*)

- phenylmethanesulfonyl-ethy] -amide

5o (Compound 10)

A solut:on of 4~ammo—cyclopentane—1 2-d101 compound wzth tnﬂuoroaoehc amd
(745mg, 3 23mm01) m DMF (15n31) was tredted w1th DIPBA (1 12m1 6 4mmol) and the

- mzxwre was stzrred for 5 mmutes at Toom temperature 'I‘hen (R)—Z—[(Morphohne—z!-




Mo holine-4-carbox lic acid -1- 3 4-dioxo-c clo. en |casbano | .2

pheny_| met hanesul onyl -ethyll-anide 15 . (Conpound 10) A3Maehi2666 of

. 4-am no-cycl opentane-1, 2-diol; conmpound with trifl uoroacetlc acid (745ny,
3. 23rmoVP BH24RE (15m) was treated, with D PEA (I.12nl, PCHUSMMABB and the
- mxture was stirred ' for 5 mnutes_gt roomtenperature. Then

(R -2-1(Morpholine-4 13 March 2006 ~ 03/ 024924 PCT/ CTS02/ 29323 -59

car bonyl ) -am no) 3 phenyhnet hanesul fonyl -propionic acid (1.15g, 3.23muol)

was added foIIovved by HATU (1.23g, 3. 24rnrm|) Thi s m'xture was stirred at

o 11 aco iR éfg‘gﬁaﬁ@. IG5 Setf " BRe0en w1

a mxt t e and rret hanol to give norpholi ne 4 carboxylic
acid [(Rﬁ etegy%’,[m srppléntis sixEn s ytized pheaop farepastiesy
fonyl -ethyl]-am de as a brown solid (680nyg). LCIMS: RT--2.64mn. (215 and

[2(54 ;1 M, ()(thglg%ﬁddtbemetapbm dfhenmesidoe was aulfjectad boflydh chrégiatbgraphy on

R) - 1- ( 3, 4- di hydr oxy

cycl Opfsﬂieﬂdt@[d%ﬁ\bﬁlw ta?ceefaemdﬂﬁeﬁ m%ﬁﬁ%te ?b?leel‘.at@%@ﬁﬁﬁ
h

1.47mol) in net hyl ene chl ori de (40i reated Wt %ess i\/artin

- per kodi 7 I 3 ti,on sti red roo errperature
over ni ﬁu@]eﬁeé&%%@eé—]cﬁﬁb 9p%‘f1$omrﬁg%1§’f?§yf f ded and the
reaction stirred at. room tenperature for 6hours and then overni ght The
react i Qﬁ WW%C%@@HMMBRWWWMM (630man J2CMS nREE264mir0. 26M)
then w th saturated aqueous bicarbonate solution, then with water, then

dri ed (3l %amst2MadOOM 456 hen evapor at ed under reduced pressure. The_
residue was subjected to flash chromatography on silica el uti ng, with a

- mxture of & hydolaést atgd amngh RDEearhbORficW biget @?i? f‘g’fl b i v-e- 5
car ax - 2-

nor phol i ne-4-carboxylic acid ({R-1-{3 4-dioxo ¢

- hen | ”E%t@l%?ﬁﬁtir%&nbyﬁb%h%nﬁmeﬁaean%ssm%nyﬁe&yl‘j‘ha}:ﬁfe 670t d1 A7mmol) in

10 methylene chloride (401111) was treated w:th Dess—Martm penodmane (624mg, 1.47mmol)

and the reaction stmed at room temperature overmght. More Dess—MaItm penodmane :
(642mg 15 1mmol) was added and the reactlon stured at room temperature for 6hours and
then ovemlght_ The reactaon mlxture was washed w1th a solunon of N; 2123203 in water
-(0 26M) then wn‘h saturated aqueous bicarbonate soluhon then with water, then dned -
. 15 over Na2804 and then evaporated under reduced pressure The resuiue was subjected to

ﬂash chmmatography on sﬂtca elutmg w:lth a mnctute of ethyl acetate and heptane then '

| ~ with eﬂ1y1 acetate to glve moggholme—ri-carboxyhc amd |(_E§)—1;(3,4—-d10xo— .
: _ cvclonentyl arbamovl -Z-Qhenylmethanesulfonyi-eﬁlyi I-anud as an off Whlte sohd
(45mg) 1H Nl\iR(CDCl3) 7 50-7 38 (m, SH) 6 69 (m, IH), 5 91 (d, I—SHz IH), 4 81 o

20 (m, iH), 4.58—435 (m,3H),373-3 61 (m,SH) 344—332(11],415[),322 (m, 1H),272~2 2

B (:m4H) MS: 452(MH’)




(45ng) "H NMR (CDCI3): 7.50-7.38 (ni, 5H),{6.62 (m 1H), 5.91 (d, 1=5Hz,
1H, 4.81 20 ?m 113), 4.58-4.35 (m 3l 3) 3.73-3.6.1 K&Ma@hiﬁ,OO@.44-332;
(m 4H) VRBP4 1 1) 2.72-2.12 (m 4H). M5 452 V. EPaWAIS02293231 0
bol i ne-4--carbon he acid 2- 2- cllflu%rorrethax hen |i ethanesulfon | -1- 2 |
1.13 March 2006 WD 03/ 024924PCT/ US02P99323 - 60 ox0-c clohex Icarbamb 1 -eth
1 -am de (Conmpound 11) 5 3 -(2-Difluoronethoxy-pbenyl met hanesul f onyl )

- 2-[ (nor phol i ne- 4-car bonyl )- am no] propionic acid (100nmg, 0.237mol), 2

am nocycl ohexanol (58ny, I ) .2mml ), and HOBt

(100my, O. 64mol ) were ct 3 HetRaiel 2 m - ) was added and t hen
4- et hyhnorphol ui e (0.2nL). The nmixture was stirred at ambient tenperature
for 2h. After dilution with ethyKCempeundl)100nL) the sol ution was 10
washed with I N aqu. HCl (30rm), sat. aqu. NaHCO3 (30nL) and brine (30m),
dried with MgJSO4 and evaporated un acuum._The crude product was
~di ssolved in dichloronmethane (IOrm). SSH j n. peri odi nane (300ny,

0. 71lmml ) was added, and the reactionfFni xils as stirred at anbi ent
tenperature.-for I h. After dilution withfethyl acetate (10Om), the solution
was washed with 0.26M Na2S2C8 in sat .Og§u=0 NaHCCB 15. (30nL), sat: aqu.

NaHCO3 and brine, dried with MS& , anfl evapor & ed under vacuum
Hi lig¢la gel (ethyl acetatel/hexane)

Purification by f |ash- chro t ogplaphyl on
gave nor phol i ne- 4-carbox. fticNaci N2 2ydf et i ox -hen | methanesutfan
--1- 2-oxo . cycl ohexyl carb Wy et iyl -am de¢ dng, 0.151mmmol) as a white
~solid... Mxture_of di astewedners: xH NVR ("BWBO [8.03 (d,1 7.2Hz), 7.96
- (d, 3 7.2Hz),11fl, 7,50-7.42 . : .

5 o -(2—D1ﬂuoromethoxy phenylmethanesulfonyl)~2—[(morpholme-4—carbonyl)-
| ammo]uproplomc amd (IOOmg 0 237mm01) 2~ammocyclohexanol (58mg, 0. Smmol), EDC
o (IDOmg, 0 52mm01), and HOBt (IOOmg, 0. 64mm01) were combmcd. Dxchloromethane '
' (ZmL) was added and then 4-meﬂ1ylmorphohne (0 ZmL) Thc mixture was sm:ted at
amblent temperaturc for Zh After dllution w1th ethyl acetate (IOOmL) the solutxon Was '
- 10 washed wzth 1N aqu HCl (30mL), sat. aquL. NaH003 (30mL) and bnne (30mL) dned with
" MgSO4 and evaporated under vacuum. 'I‘he cmdc product was d18801ved 111 _
o dlchlommethane (IOmL) Dess—Martm penodmane (300mg, 0 71mm01) was added., and
' the reactmn Imxmrc was stured at amblent temperamrc for 1h Aﬁer chlutmn w1th ethyl
_acetatc (IOOmL), the solunon was washed w1th 0 26M Nagszog in sat. aqu NaHC03
15 (SOmL), sat: . NAHCO, and brine, d dnad with MgSO4, amd cvaporated under vaomm,
' ‘ ' Punﬁcauon by ﬂash—chromatography on sﬂlca gel (ethyl acetate!hexane) gave mogghohnef_“j- . |
| '4-carbox tic o

ﬂclohexvlcaxbamovl)—ethvﬂ-amde (78mg, 0 15 lmmol) as a wh1tc sohd Lﬁxture of .:5 o
| mastexeomers ‘HNMR (DMSO) [8 03 @, 5=7. ZHz) 7.96 (d, J=7.28z), 1H), 7. 50-7 2

20 . (m2H)= 730-721 (m,ZH) 7. 10(t, J}LF=74-H'Z 1H) 703 (d,.T-84Hz IH) 478-469 (m, o




20(m 2H), 7.30-7.21..(m 2 ), 7.10 (t, J~74Hz, 1K), 7.03 (d, J=8.4Hz, 1H),
4.78-4.69; (m 13 March 2006 WD 03/ 024924 -61 PCT/ u502/291§2Mar9h1)200a 54 (s,
2H), 4.41- .33 (m111), 3.62-3.25 (n2,1011),2.55-1.40 (m ‘8H). M5 (M+H)4 .
518. ByWQr"é@é@éi ng in simlar manner to Exanple 9 but usPG§/US02/29323 -

. 2-ani nocycl opentancl 5 there was prgpared no holine-4.carboy lic acid

2-di fl uoronet hox hen | nmet hanesul fon 1- 2-ox0-c clo en lcarbanb 1 -eth
1-am de (Conpound 12) as a mxture of diastereoners: 1H NMR (DVSO) [8.19
(d, J=8lz), 7.15 (d,1 8Hz), 1H], 7.49-7.42 (m 2H), 7.30-7.21 (m 2H),

7.10 (t reql; o '
130 ymparsetg i, Wi s 333 i orn, 380 A Wl S el o5 o
(m 10%?82 28-1.70 (m 6H). Ms: (MtH)} 504. By proceeding in simlar manner
to Ex € 9 .but using 2-am nocyclobutanol there was E
pr epar edrmrphol I ne-4-carboxylic acid 12-(2-diflua onmet hoxy nhenyl nmet hanesW
nyl)-1-(2-oxo-cycl obutYil car bam|)-ethyl Lam de (Conpound 13) 15 as .a.

m xture of diastereonmers: 'H NVR (DVMSO 8.49 (d, J=7.6Hz, . 7.48-7.42

2 7.3B ding iR
i TSR S s e Ao 3.
" _, A

2118, 2thémBwlas eﬁﬁ%d 10 0 hollne 4-carbox lic
acid 1- 2- ben?g I'cabama™ O%

16t hanesul fon 1-eth

~ 1-anide 23/ 024924 - 62 | |
h(:%% esu]]ﬁ?n Y\q z-oxo—c clo GDWIC&I’b&DlOVD—CﬂTVH—&IDldC (Compound 12)

as a mixture of diastereomers: 'H NMR: (DMSO) [8.19 (d, T=8Hz), 7. 15, J=8Hz),

1H], 7. 49-7.42 (m, 2H), 7.30-7.21 (m, 2H),7.10 (t, IHF-74HZ IH) [7 02 (d, 1-8 4Hz),
7 00 (d, J=8.4Fz), IH] 477~4 70 (m, 1H), [4.53 (), 4 52 (s) 2H] 4. 10 3.91 (m, lH)

10 3.60-3.23 (m 10H), 2.28-1.70 (m, GED. MS (M+H)+ 504.

By proceeding in similar manner to Examﬁle 9 but usijlg Zamiﬁocjcldbutandl

- there was pre.paied morpholine-4-carboxylic acid [2-(2 ~d1ﬂuorometh0x - |

Dhenvhnethanesulfonvl) 1 { 2—0xo—cv<;10bumcarbamovl)—ethvl] am1de (Compound 13)

15 ‘asamlxtute of diastereomers: ‘HNMR (DMSO) 849 (d, J——76Hz IH) 7487, 49 (m
28), 730-7 21 (m 28), 711 (, IH,F==74I-IZ 1H),7oz (d, J-=8 8Hz IH) 4. 88—4 67 (m,
-.ZH) 453 (s 2H), 3.64-3.23 (m, 10151),293_2 70 (m 2H), 2. 23 1 99 (m, 2}1) MS

B phenyhnethanesu]fonyl-ethxll—amlde)
o (Compound 14) ‘ |




13 March 2006 g CT7 US02129323 isoserine (3.41g, 29.6mmol) was dissol yed I n
20 3:

_14d|o

T (40mL). K2COB (0.5g) and NaHCCB (Ol¥darch@@0tdded. -«

| i
ﬁgﬁ%/ P24%4 ar bonat e (6.45g, 29. 6mm|) was added andPGFBSGN22323r e was

D -tent
stirred at anbient tenperature over % The reaction m xture 5 was -
- extracted with dichloronethane (3x100™n The conbi ned organi c phases were

washed with brine, dried with MySO4, and evaporated under vacuum. The
crude 3-tert- butoxycarbonyl ani no- 2. hyd_roxy propi oni c acid (4.76g,

23.2mol) was obtained as a colorless qil,
and was used w thout further purifica
~ but oxycar banyl am no~2- h drox r i i id

benzyl am ne (L1nL, 10. Ommol), EDC (

whi ch solidified on standing,
10 3-tort

p op on ¢ ac (1.5qg, 7 3InnDI)
13. 1nmol ), and HOBt (2.-0g,

12.8mrnol) were conbined. Dichl@ ghanee (15nL) was added and then
4- et hyl norpholine (2nL). The nmgXture wgs sSti rreanbi ent’ tenperature

for 2h. After dilution wth jethy 390nL
"~ with IN aqu. HCL(100 N N
. dried with MySO4 and \@rat

10

15

¢ sol uti on was washed
gO®™L)~and brine (IOOrTL)

sosetine (3.11g, 29.6mmol) was dissolved in 1,4-dioxane/H,0 3:1 (40mL). K,CO;

(0.5 g) and NaHCOé, (0.5g) was added. Di-fert-butyl dicarbonate (6.45g, 29. 6mm01) was

added and the mixture was stured at amb1ent temperature over night. The reacuon mixture

was extracted with dlchloromethaue (3x100mL) The combmed orgamc phases were

washed with bnne dned w1th MgS 04, and evaperated under vacuum The crude 3-tert—

' butoxycarbonyla:mno—Z—hyd:oxy—propmmc ac1d (4.76g, 23. meol) was obtamed as a

fcolorless oil, which solidified on standmg, and was used without further punﬁcanon

' 3-tert-butoxycarbonylmno—Z-hydroxy propzomc ac1d (1 Sg, 73111111101),

; " benzylamme (L.1mL, 10 Ommol), EDC @sg 1 Immol), and HOBt (2 Og, 12 Smmol)
Were combmed. D1chloromethane (ISmL) was added and then 4—methy1morpholme-
- (ZmL) The mixture was stu:red at amb1ent temperature for 2h. After dﬂuuon thh ethyl ‘

 acetate (300mL) the solutlon was washed with 1N aqu. HCI (100mL), sat aqu. NaHCO3
! (100mL) and brine (100mL) dried with MgSO, and evaporated under vacuum. Yield.

1 83 g, 6. 22mmol (2—Benzylcmbamoyl-z-hydroxy-ethyl)—carbamw acid tert-butyl ester

(2rBenzylcmbamoyl~2—hydroxy~ethyl)—ca:bamlc acui tert butyl ester (0 2g, |

0 5mmol) w was dlssolved in dlchloremeﬂlane (2mL) and trlﬂuoroacetlc acid (ZmL) After'

E ;sumng for 2h at amb1ent tempﬁamre the solut:lon was evaporated under vacuum and ﬂne o




1.83g, 6.22mvol (2 Benzyl car banoyl - 2- hydroxy ethyl)-carbamc .acid
tort-butyl ester. (2-Benzylcarbanoyl 2-hydroxy-ethyl)- cartBdviarch 2806l t or t
butyl ester (0.2g, 0.68mmol) was dissolved in dichloronethane (2nL) and
S trifl noV@eyeszt acid (2nl). After ,20." sing for 2h at aEGRER2P¥Eper at ur,
the solution was evaporated under vaguumand the 13 March 2006 WO
03/ 024924 -63 PCT/ @502/ 29323 residué”was dried under high vacuum. To this
resi due were added EDC (200ngy, 1.05mml), HOBt (200ng, 1.28nmmmol), o :
2- [ (Mor phol i ne- - 4-carbonyl ) -ani no] - 3- phenyl net hanesul fonyl.- propionic

acid (200 0 5 di.chl or onet h :
2 et hy PABHGURT SR Ghidet piehry feclf e G2 FUAF B oed, FRC. RO¥BErper at ur e
for 2h. After d| lution with ethyl acetate (100nL) the sol ution was washed
with i NLO§ommeRs HORY n(300mg; . 1. &mmql)aH B&'Eml;neamaubpn Yirapdortdr, dried
with MgSO4 and evaporated under vacuum The crude product was dissolved.in
di chl or phatyhasbajestifbnyl-frepionivhrid @0Mep) QS6nand), (ohlbndmethand @mit)ahdwas

added, and the reaction mixture was stirred at amnbient tenperature for 1h.

After d t Grbd hed with
0.-26M Ngi%%cglﬁuln ltéégltn% (gégtﬁn]%cmqﬁ%t&gx%gn%&)s sat . & g%hﬁht EH}%%&%%O@ |ﬁne '

| ?:nlo hof %ﬂ ?%3&&@1 oS f"lq)pgﬁﬂetﬁe VRGO wal WasBEd WA 1N aqu. HCT

2- benzyl car banmoyl - 2- oxo- et hyl car banot 2=pheny! net hanesul f onyl - ethyl

anode) ~ (#05lek gatiagu NaBE9x (8 Ayd ba @@)Ml%@%%@bﬂal ned as
a white solid (153mg, 0.29namol). 113 NVR (DVBO) 9.24 (i, J 6.4Hz, 111),

8. 19 (tundbrvadukiz. Thé Prudé profudOwasididdivetin dickiprontetitie (UOmB). M@Mﬂrﬁﬁ .
4.83-4.76 (m ii), 449 (s, 211), 4.48-4.33 (m 211), 4.31 (d; 3=6.8Hz,
211); 3p&fsdnge GO0OmEOTIRmE tidasaPAk we@iitdn f.'n}xture was stirred at

ambient temperature for 1h. After dilution with ethyl acetate (100mL), the solution was -

10  washed with 0.26M Ni,S,0; in sat; aqu. NaHCOs (30mL), sat. aqu. NaHCOj5 and brine,

~ dried with MgS0y, and evaporated under vacuun. The product ( momhoﬁﬁeﬁérﬁdxyﬁc o

- acid [lﬂ—bcﬁivléarbamon—l’l—ok&ethﬂcarbamovl)Q—bhqnﬂmeﬂzanesulfb_nvl"—éﬁvl}—. |
amide) was crystallized ﬁnm'ethyi acetaté/diethylether and was obtéjned asa 'xvhiie"sdﬁd; |
(153mg, 0.29mmol). H NMR: (DMSO) 9.24 (t, J=6 4z, 18D, 8.19 (t, J=5. 6z, 1H),.—,-. L

15 739719 (m, 108D, 7.08 (d, J=8Hz, 1), 483476 (m, 1ED, 449 G, 2, 448:4. 33 (m |

'zH) 431 (&, J=5. 8Tz, 2H),36&3 25 Gm, IOH) MS: (M4+E)* 531,

- EXAMPLE1L

, -Acé'tic acid 3-{ 2-Hmo holinie-4-carbon i“éahiiﬁéi-34Dhenvhnbthanesﬁifbﬁi:fl;_'.'f‘ SR

- 20

" (Compound 15)




Acetic acid 3- 2- fp hohue-4-carbon | ani nOf - 3- hen 1nethanesulfon 1 20 ra

“ion lam ng 4.0x0-azetidin-2 | ester WO 03/024924 1 3 MNarthMagba006 %
 PCT1USOWOO323924cet i ¢ aci d 3- benzyi oxycar bonyl ami no- 4- ox eGLrEs620bios232- y|
ester was prepared as outlined in|I.C Arnould et. al. Eur.-J. Md. Chem

1992, 27, 131-140. Acetic acid:- 3 béHZyl oxycarbonyl am no-4o0xo-azetidin-2
yl ester (100ng, O0.36mmol) was hydrogenated on. a Parr shaker over 10%
pal | adi um on carbon (100mg) in ethyl acetate (20r.) at 50 psi -for 5h. The
m xture was filtered through Celite and evaporated-. Acetic acid

3- ammo- 4- oxo-azet din 2-yl ester was, obtaig n quantitative yiel.d.

- 2-{(Mor phol i ne- 4- car bonyl ) - am no] - 3 phenyl esul f onyl - propi oni ¢ aci d
(100ng, 0.28mmpl), acetic acid 3-amino-4-0X&=dzetidi n2-yl ester (52ny,
0.36nmol ), EDC (100ny, 0.52mmol), and,oHOBL.(100mg, 0. 64nmol) were
conbined. Dichioronmethane (2nm) vgs a §d’gnd t hen 4- et hyl nor phol i ne _
(0.2nL). The m xture .15 was stirrpd a}] ampy ent Qenperature for 2h.. After
dilution with ethyl a_cetate i Nr,,so tion was washed vvlth I N

aqu.. HC. (30n), sat aqu.. 30nY}) a rjpne.(30m), dried with
NgSO4 and., evapor at ed underOyacdum The Oesi s subjected to flash:
chromat ography on -silica gel (ethyl acetate) to give acetic..acid 3- -2--m
hoiine. * 13 March 2006 WD 03/ 024924 PCT1US02 3 -65 car bonyl ) -am no?

3-phenyhnet hanesul f onyl - nrop yl am nol - 4- oxo- dzetidin-2-'yl ester (17ny,
0. 035mml ). -''H'NVR (DVSO) 9. 18 (s, 1H), 8.72 (d, J 6.4Hz, 1H), 7.41-7.30

o Acetlg acid 3—benzyloxycarbonylamin_o-4-oxo-azatidin—Z-yl,eéte_r was prepared as

~outlined in JC Arnould et al. Eur. J. Med. Chem 1992, 27, 131-140.

5 - 'Ac_eﬁc;- acid.  3-benzyloxycarbonylamino-4-oxo-azetidin-2-yl ester (100mg,
| 0. 36mm0]) was hydrogenaied ona Parr shaker over 10% paﬂadlum on carbon (IOOmg)
| 111 ethyl acetate (ZOmL) at 50 psz for Sh. The Imxture was ﬁltered through Cehte and
_ evaporatei Acetic acid 3-am1no~4-oxo—azet1dm—2—yl ester was, obtamed m quantitative
yield. o
| 2-{MomhohWMonyl)—mo]—B—phenylmeﬂlanesulfonyl—proplomc '- éc1d '
(IOOmg OZSmmol), aceuc acid 3—axmno~4-oxo—azct1dm -2-y1 ester (Sng, 0. 36mmol) L E
~ EDC (100mg, 0. Smeol), and FOBt (100mg, 0.64mmol) wete combined.
D1c:hloromcthane (ZmL) was added and then 4_methy1morphohne (0 2mL) ‘The rmxturc- B
! ) 15 , 'was stlrred al: ambmnt temperamre for 2h, Afl:er dﬂutlon thh ethyl acetate (IOOmL) tiha::1 |
.solutlon was washed w1th 1N aqu HCI (SOmL) sat. aqu. NaHCO3 (SOmL) and brme R
(SOmL) dncd W1th MgSO4 and. evaporated Imder vacuum. The resuiue was subjcctcd to |

2— m' hohne—d»__ o

- ﬂash chromatography on s:hca gel (ethyl acetate) to glve aceuc acld 3-




m 2H), 4.49 (s, 211),

(in, 5H), 7.08 (m111), 5.76 (s, |H), 4.80- (
( 483. EXAMS Math 2006

+3.63-3.22 (m 101, 2.08 (s, 31.1). Ms
Mor phol i ne- 4-carbox3Llicacid f 1 ‘ ,
( 4- oxowaeo3/ahandr o- f ur - an- 3- - yl car banoyl ) : 2- PCT/US02/29323

phenyl met hanesul f onyi -et hyl | - am de Conpound 16) 10

4- Am no-t etrahydro-hum 3-ol was prefared as outlined in Nhqu|s Robert W
et al. J. Med Chern 2001, 44, 725-73b. 2-[(Morpholine-4- carbonyl) am noj -3
phenyhnet hanesul fonyl - propionic acid 15 (10Cng 0. 28nnDI) ,

- 4- anlnot trg ydrofuran-3. I 0 :

.61
)

4 met hyhnorpholl ne (4 2rr1_) The mxture Vs stud at arrbl ent terrperature for
‘ AT (1Simgii0LQ35momoli HiNMR1y (DMEE) & 18 (5.113D718)72: (de Ttz Ul), Tetl-H3@hed wi t h
1N aqu IHCl . (30niL), sat. aqu: NaHCO3 (30n.) and brine (30nL), dried with

MySO4 - aq, SR OSaHE I H)IBIRS (sy BEYUBO0-F.6¢-(m, TH) A1 0TI, B.688.20i@s WHed i n

di chl ororret hane (1 OrrL) |)ess Martin (- - 13 March 2006. WO 03/ 024924
PCT/IT 3&@ (M ﬁf gdl nane (300ng, O.71nmmol) was added, and the
reacti on m e was sT anbi ent tenperature for 1h. After dilution

with ethyl acetate (100nL), the solution was washed with 0.26M Na2S203 in
sat . 5aqu NaHCO3 (30mL), sat . aqu. NaHCG8 and brine, dried with MySO., and
‘evapor at ed under vacuum Purification by flash chromatography on silica
gel (ethyl acetate) gave m hol i EBXAMRI®G2|ic acrd 1- 4- 0x0- tetrah
~dro-furau . :
' o Morphohne—fi-carboxvhc acid L-(4—oxo-tetrahvdro-furan—3-vlcarbamoVD-2-

Dhenvlmethanesﬂfonvl—ethyﬂ~am1gie_

(Compound 16) B
.- 0 0-'-‘-."8’:-0 S
YN YT
: H
N A g

10 | | |
4-Amino-tefrahydro-furan-3-ol was prepared as outlined in Marquis, Robert W. et -

-~ al. J. Med. Chem 2001, 44, 725-736.

| B ’7-[(1\/Iorphohne-4—carbonyl) ammo]—S-phenylmemanesulfonyl—pmpmmc ‘ ac1d |
15 - (100mg, 0.28mmol), 4—am1notetrahydrofuran-3-ol (100mg, 0. 96mmol), EDC (200mg .
' 1.04mmol), and HOBt (200mg, 1.28mmol) were combined. DMF (sz) was added and"
- then 4—m¢ﬂ1ylmorphohne (0.2ml). The mlxturc was sumad at amblent tempcraiure for Zh _ }
After dilation W1th ethyl acetate (IOOmL) the soluuon was washed wn:h IN aqu I—ICI .
| _,'-'_(30mL) sat. aquL. NaHC03 (30mL) and brine (30mL) dl‘led with MgSO4 and evaporated' -, ‘- Y

" 20 __ mde:r vacuum. The crudeproduct was dlssolved in dlchlommethane (10mL) Dess—Martm B




3- lcarbam 1 2¢hen Tinethanesulfon -etl? | de (8.6ng, 0.020mMmmD @) as a
col orl ess glass M-i xt um of di astereoners: "1H NVR ( DVEt Mpeh2806d,
J=6. 8Hz WO 3MM924 1 7 21z), IH, 7.40-7.32 (m 513), [7.P6riseydseiz),
7.05 (d, 1= 8Hz) 1H3, 4.78-4.68 (m 1H) [4.49 (s), 4.48 (s), 2H], 4.32-3.75
(m SH). 3.60-3.23 (m 10H). M5 (MPE 440. EXAMPLE 13 15 Mb holi ne
4--carbox lic acid 1- 2-h drox -1 1-dimeth I-3-0x0-3 hex 1- ro Icarbano |
-2- hen Inethanesulfon l-eth I -auricle ..(Conmpound 17) .1 1 3 March 2006

Vl-\gdog/ Oig CaCC3 S{ ep IgOTo 13’”?’@5?23% %@é‘ld aﬂgt!ﬁeies@gg’g Ei’ﬁg&ﬁgeﬁréﬁogé?ﬁ%n&nggr a

nitrogen ni (20 mmol ) of 2 phenyl -1, 3-dithiane

(A dri ch@&a@%@g‘rg’&i@&g’aﬁa f“&%ééllutﬂ@(tb gﬂniycctamawumm ﬂmmohamml ed to

-BOCanerb %1|Ithlum (1.6Min
| 26M Na,5,0; in sat. aqu. NaHCO; (30mL), sat. aqu. NaHCOs and brine,

4

' dned with MgSO4,, and evaporated under vacuum. Puuﬁcatlon by ﬂash—cbromatography

5 onsilica gel (ethyl acetate) gave mgmhohne-zi—carbomhc acid [1- (4—ox0~tetrahzdm—furau o

3-Vlca113amov})—z-vhenvhncthanesulfomd'-ethvl’l -amide (8. 6mg, 0. 020mm01) as a colorless

glass. Mixture of diastereomers: IHNMR. (DMSO) [8:42 (4, J=6.8Hz), 7.15 (d, J=T. 2Hz), |
1H], 7.40-7.32 (m, 5H), [7.06 (d, J.—.st), 705, J=8Hz) 1H], 4.78-4.68 (o, TH), [4.49

(s) 4.48 (s), 2H], 4.32-3.75 (m, 5H), 3.60-3.23 (m, 108D, MS: M+H)* 440,
10

~ propylcarbamoy] [~2;p_heﬁy.lmethanest1}fonx‘ 1-ethyl]-amide

 (Compound 17)

15




pent ane, 16.8 mmol, 10.5 nL) was added slowy by syringe. The reaction
m xture was warned to =20 C and held at that tenperaturel¥MarcBQOA$ nut es,

- and then held at 10 C for 15 ninutes. The yel | ow sol ution was cooled to

-78 C W€ 084924924 dj net hyl - 2- oxo et hyl)-carbami c acid tertPGUU§N22883er (1.5
g, 8 mol, in5mnmM TMwas added rapidly.. (over 30 seconds) and 60 seconds

| ater a solution of 2 nL acetic aci ind 5 nL THE 10 was added rapidly. The
cooling bath was renoved and 4 mnutes |ater water was, added and the ~
m xture was extracted with ethyl acetate. The sol vent was renoved under
reduced pressure and then recrystallized from210 m of eg{hyl acetate. The

white . PCTIUS02129323 grystal r ev-Bagned fhre %t t hpglhyl - acetate
t o—43-»ar &}pﬂ ‘

and dried undg}rr pEE O 4924 3.
PCT1US0212932 af frord [ Z hydroxy-1, J- i mat h Lf-EJ
" 2-(2phenyl -[1, 3] di thian-2-yl)<ethyl]-carbamc acid rt-butyl ester (1.6g,

52% ). Step 2 To [2-hydroxy-1,|-d%ethyi- 2--(2 phenyl-]| _
.,3]dithian-2-yl)-ethyl]- carbamic acid teat butyl ester (I g, 2:6 mmol) in
4.8 nL di oxane at 10 C was added drochloric acid (4.8 nL, 4Min

di oxane). The sol ution was war ned 23 C. After hours the solution was
concentrated to 4 m and dil ut edWth ether to af d a white precipitate
that was collected b filtaratisu; The not her |ieter was conﬁi érated to a

' d i ' 9 brd 726 ny

of 2-anmi no 18H

e[ 1, 3]dnjz - 2- yI9- pfoman ==wt (98%
yield).. Step dn‘inckg)rrethylel (2 Pme il - , _,3 ‘
propan-1-ol and

2- [ (rmor phol i ne- 4- car bon;ﬁgc eﬂﬁ)ﬁg] 3- phenyl net hanesul ng% - pr op| oni ¢ acid
were . coupl ed using the standard peptide coupling condltlons her ei nbef ore

~described to afford 15 hol i ne4-carboxylic . acid [ , _
1-[ 2- hydroxylldlneth -(2 phenl-[l 3_]d|th|an2 : _
yi)-et hyI carbarmyl] 2 | met han et hyI} am.d Ong, 78% .

odm 0
o o .
~NH N N
Step 1 To a ﬂask fitted w1th a septum and stlrbar under a nitrogen atmosphere

containing 4 lg (20 mmol) of 2—pheny1—1 3-d1t131a11e (Aldnch) was added dry dlsulled
THF (20 mL). 'I‘he soluuon was cooled to —~30 °C and n—butyl hthmm (1 6M in
.5 pentane, 16.8 mmel 10. 5 mL) was added slowly by syrmge The reaction m1xture wes -
| warmed to 50 °C and held at that temperatm'e for 30 mmutes and then held at. »—10 °C
- for 15 minutes. The yellow soluuon was cooled to —78 °C and (1 I-dunethyl-’)—oxo— o |
_ ethyl)—carbannc acld tert—butyl ester (1.5 g, 8 mmol in 5 ml THF) was added rapzdly |
(over 30 seconds) and 60 seconds later a SOhlthIl of 2 mL acetlc amd and 5 mL THF
10 was added rapldly 'I‘he coohng bath was removed and 4 mmutes later water was added .
| and the m1xture was extracted w1th ethyl acetate. The solvent was removed under |
reduced pressure and then recrystallzzed from 10 ml of ethyl aoetate The white . '. | . .

' crysta]s were Washed three tlmes wﬂ:h ethyl acetate and dned under reduced pressure to




Step 4 To rmrphﬁllne 4-carboxylic acid { 1-{2 hydroxy 1, 1-di rretll I-2 (2
phenyl -j 1, 3]'di t hi an -2-yl ) - et hyl car bam)yl ] = 13 March 2006 .
2- pheny WR #He4824| f onyl - et hyl }-ami de (200. 20 ng, 0.32 meCT/OBD3B5 nl  of
4:1 acetonitnle;waterr at 23 C was s:jggl t aneousl y added fi.nely ground HgCl2
(192 ng, 0.7. mmol) and finely ground-¢al ci um carbonate (80 ng 0.8 nmol)
wWth stirring. The m xture was stirred for 10 mnutes and then dituted with
ethyl acetate. Methylene chloride was added and the organi cs were washed

Wit h wat A -at | e er ngentrated t gum t hat
sol i di fi e °ﬂdp[c%ﬁﬁ rdromR T d ity (%d%bf 9@3&5@@6&3@&@’1@%@%@@/ 29323 - 69
.ether. The r was reppved under reduced pressure to afford a white
solid. TF@TE f@%%é%%bved in-a mni mum of hot methyl ene chloride and
altered to renove insoluble material. The solution was concentrated to

af ford norphol i ne-4-carboxylic acid [1-(2- hydroxy-1, 1--di nethyl - 3-oxo
3-phenyl - propyl ear banoyl ) - 2- phenyl net hanesul f onyl - et hyl.]-am de (165ng,

éggcr)ﬁ/lyl SF%%’;% (?zlregagg)[/% 2- %gﬁ%?hagégﬁ{h?xoﬂﬁ% %@H?T‘z%r?ﬁthy\ﬂas oxi di zed
I[ 2 E?El hW%ﬁ ﬁﬁg@ﬁ]ﬁ% §1 g%ghbl I cSi %&y}éalng a?ﬂ) gC was added

propyl c | ).- 2-.phenyl rret hanesul fon I-et hyl 7-am de. 1HNVMR (CDC13). .[8 0
| %Jéﬁg%i liwldf‘? é‘l@ sphmom weaserayedtp 23 °C, Afet, J =
6Hz) LH, [4.3 (d, | 14, Hz) lllJ [4 1 (d,. | =14 Hz) 1H, 3.7 (m 4H),.

.3.36 (mzmura)theQo:nutﬁm(waslconzexkﬂz'a)tedhﬂ4m1badaau(ed;wiﬂqéth&‘tHZatfo}cr&whltJ(s 6H) .
LCMS; elution tine =331 nin. 527. 6(M1) 529. 6( Mt1). (MS: APl 150EX. LC:

1P Agil A AR S A RS NIGAY X3mm ;. Fl.ow
- Rate: 2 nl1pn Two sol vent ggg’; ent: o@\%%ttheljﬁq&gé& §§P&%%gﬂ9 '
e on ot SR B ST o' drord Y552 Sk

10 2-methy1-1-(2—pheny1-[1 3]d1thxan—2-yl) propan— -01 (98% yleld)

Step 3 2 Am1no—2—meﬂ1yl—1 (2,~pheny1 [1 3]d1t1uan—2—yl) proPan-l-ol and
2—[(m0rphohne—4—carbonyl) ammo]-3-phenylmsthancsulfonyl—proplomc ac1d were _-
coupled using the standard pepude couphno condmons herembefore descnbed to aﬁord

15 morphohne—tl-cm‘boxyhc acid {1- [z-hydmy-l 1-d1methyl—2-(2—phenyl {1 3]d1thlan-2- .

R

yl)-ethylcarbamoyl]~2-phenylmethanesulf0ny1-eﬁ1yl}—am1de (270mg, 78%) - : ,:'  ' K

Swp4  To morphohnmarboxyhc aCId {1-[2 hydroxy-l 1—dunethy1—2—(2—
phenyl i1, 3]d1ﬂuan—2—yl)-—ethylcarbamoy1]—2—pheny]meﬂ1anesdfony1—ethyl} an:nde (200
g 20 mg, 0:32 mmol) in 5 25 wl of4 1 acetommlc water 3123 o was szmultaneously addcd o
o . fiely gmund HgCI;; (192 mg, 0.7 mmel) and ﬁnely ground calcmm carbonate (80 mg, HE -
- 0 8 mmol) W1th stlmng The mture was slm-ed for 10 mmutes and then dzluted WIﬂ:l |
' cthyl acetate Methylene chlonde was added and the orgamcs werc washed W1th waier. _ |

'After separatwn tbe orgamc ]ayer concenirated to a gum that sohd:ﬁed upon addluou of




AcOH.., G adient from 100% A, 0% B to 0% A 100% B fromt = 0 to t = 6mn.

~ Then gradi ent” back to 100% A 0%B from.t = 7 to t =15 14 March 2806
proceeding i.-n a simlar manner to Exanple 13 but using -

3- ( 2- (hWwiowasmo4es hoxy- phenyl net hanesul foriyl)-2-[ (nor phol PopUgsxmsisonyl ) - amt
ino] propionic acid in step 3 there was prepared nooi oline-4-carboxyh Le
acid difluorome x - hen | nethanesul f&hr 1 11-dimeth 1-2 3-di oxo-3 hen
lcarbanmp -eth 1-amde. LC MS: elution tine = 3.95 nmn. 593.4(M1), WO
031024924 -70 13 March 2006 PCT/US02/ 29323 596.2(11 +1). (Ms: APl 150] 3X
LC: HP Agile 1100 Series. _Col.um:; Phenonenex, .. 5u QDS3 | QOA 100X3mm ; .
FI ow RaEReT-2 b9 FRF Wi TeFd RECTP AP AICSREP Jo Mo 2 Wi solide e fofid
acetonitrile, 0.1% AcOL Solvent B, 99% actonitrile, 1% water, 0.1% AcOH
G adi enwak dissolved i A midimdntaf Ovmeathylkde vhieride and filteretldo remoGninsolitlen

gradi ent. back to 100% A, 0% B fromt =7 tot = 15 mn.) EXAMPLE 14

Cat heps infhférizhS TBY sditisiP il cOEn@hted RSATFGAMAPRCi el A caBbYYIRGcEPCENt r at i ons
were prepared in. 10 L of climethyl sulfoxide (DMSO and then diluted into

T e s i e B o R S e

was added to the dilutions. The assay solutions were m xed for 5-10 seconds
on & shsieet-gpide 4165me, J0R%cYicldhd i ncubated for. 30 nminutes at. anbient 15

- tenperature. Z-Val Val-Arg AMC (9 nMWdless, in 25 pL of assay buffer) was

- addedt o the assay solutions and hydrol ysis was foll owed

- spectrophotonetrically at Q..460. nin} for 5 mnutes. Apparent inhibition

const anggep(¥) wer ¢1-¢2hgaloR} A -Hintethil B ox R BPHERyI RS &R Bamoyl)-2-

phcny]methanesujfonyl—cthyll—amide was oxidized in the usual manner to afford

morpholine-4-carboxvlic acid fl-(zuhvdroxv-l,I.-dimethy1~3—oxo—3:nhenvl-

10 propylcarbamoyl)-2-phenylmethanesutfonyl-ethyll-amide. ‘HNMR: (CDCI5) [8.0 (4,1

= 8H) TH], 7.7-7.2 (m, 108D, [5.9 (&, 1 = 6H) 1H], [48 (&, T = 6Hlz) 1H], [43 @ T =
14,'Hz) 150, [4.1 (d, T = 14 Hz) 1H], 3.7 (m, 4H), 336 (@, 4H), [3.3 (d, T = 2 Hz) 1H],
{329(d, T = 2 Hz) 1H], 1.7(s, 6H). LCMS: elution time = -5.71 mm. 527.6(1\/[-1_-); |
' 520.60M+1). (MS: API 150EX. LC: HP Agilent 1100 Series. Column; Phenomenex, |
15 '5uODS3 100A 100X3rmm.; Flow Rate: 2ml/min. Two solvent gradient: Solvent A,
" 09% water, 1% aceonitsle, 0.19% ACOH. Solvent B, 99% actonitsile, 1% water, 0.1% .
- AcOH. Gradient from 100% A, 0% B to 0% A, 100% B from t=0 tot = 6min. Then *

 gradient back to 100% A, 0% B from t =7 to t= 15 min).

.20 - Byproceeding in a similar manner to Example 13 but'us_ing

| 3L(Z—ﬁiﬂuoiomeﬂioxy—phenyhnethanést]fbhyl)-Zé{(morphbihie%afbpﬁj(l)—amino]-' L

propionic acid in step 3 there was prepared morpholine4-carboxylic_acid [2-(2-

. propylearbamoyl)-ethyll-amide. LC-MS: elution fime =3.95 min. 593.4M-1), -




curves using st(andard mat hemati cal nodel s. (13 March 2006 WO 031024924 .
'PCTI US02129323 %~ -71-Sol uti ons of test conpounds.in varyiWyMeawh@®abrati ons»
were pr 3WAaPHer4dsd 10 pL of di nethyl sul foxi de (DVMSO) and l’(tlﬂusahmli:ed into
assay buffer (40 pZ, conprising: N)N-_bis(2

hydr oxyet hyl ) - 2- am noet hanesul f oni c atd-d (BES), 50 mM (pH 6), _
pol yoxyet hyl enesor bi t an nonol aurate, 0.05% and dithiothreitol (DTI), 2.5
M. Human . 5.cathepsin B (0.025 pMles in 25 pL of assay buffer) was

2 chaker 5o 2ed L VR Ap Ioie R, 1K re Rt 1o Yot el Bhemoimer,

temperature. ZFR-AMC (20 nMoles in 25 pL of assay ‘buffer) was added to the
assay s oPBORR1004 1 oy dflewRaie: 2ohlmoine T vemeitent pruliente Solveat Ay at (X
460 nm for 5 minutes. Apparent inhibition constants % were cal cul ated

f rom t heS%fhawater, 1 %0acptoniirites ©. 16 ACEH. USsIREntT, FV9R hetofRERE 197 w2}, onpde! S.
EXAMPLE 16 Cat hepsin K Assay 15. Sol utions of test conpounds i1 .varying

concent Lo g5 APRERD, Do gé&ﬁ%ﬁflod%@ﬁ%'w‘t&g g RO one

then. diluted-into assa npr1.Sing

| DTA, an cat hepsin K (0.0906 pIVbI es |n 25 pL
~of asssayé%g%' '?’afﬂ\mla-%%dségjw Eﬁtl'oagmlﬁ’ae assay solutions were. _
- mxed for 5-10 seconds on a shaker pI ate, covered and incubated for ‘30 )
‘mnutes at anbient 20 tenperature.. Z-Phe-Arg-AMC (4 nMWoles in 25 pL of
assay buffer) was. added. to the assay sol utions and hydrol ysis was
fol | oned spectrophotonetdcal |y atBEXAMPI4694nm) for 5 m nutes. Apparent
- inhibition constants (1) were calculated fromthe enzyne progress curves
< usi ng standar d; mat hemat i cal ”Dd@aﬁ:(epsin'slﬁs%r ch 2006 WO 03/ 024924 '

10 Solutlons of test compounds in varymg conoentratmns were prepared in 10 ].!L of
dxmethyi sulfoxide (DMSO) and then dﬂuted into assay buffer (40 u.L, compnsmg MES
50mM(pH6 5), EDTA, 25 mlv.[, and NaCl, 100 mM) Human cathepsm S (0 158 pMolee

in25 pl. of assay buffer) was added to the dﬂuﬁons ‘The assay soluuons were m:xed for

5-10 seconds on a shaker plate covered and mcubated for 30 mmutes at amb:ent'

15 temperature Z—Val—VaI-Arg—AMC (9 nMoles in 25 pL of assay buffer) was added to the s :

assay soluhons and hydroly31s was followed spectrophotomemcally at (7&. 460 nm) for S

mmutes Apparent mhlbIt{Oﬂ constants 4 were calculated from the enzyme progress

curves using standard mathemancal models

:Cetﬁepsm B _-Agsajr-




PCT/ US02/ 29323 -72 EXAMPLE 17 Cathepsin L Assay 5 Sol utions of test
“conpounds in varying concentrations were prepared in 10 bt Mawh@®OfAy|

sul foxi de (DMSO and then dil ut ed into assay buffer (40 pL, conpri sing:
MES, SWOMMZ4%# 5.5); EDTA, 2.5 and DTT, 2.5 nm\M). HRGHUSGR2AP¥si n L
(0.05 pMales in 25 pL of assay buff@e) was added to the dilutions. The
assay solutions were m xed for 5-10 conds on a shaker plate, covered and
i ncubated for 30 minutes at anmbient 10 terature. Z-Phe-Arg AMC (1 nMl es.
in 25 pL of assay buffer) was added to the assay sol utions and hydrolysis
was foll owed tro aJI' at. (X for 5 m,nu Appar ent
I nhibition coO %ﬁ{ %’W%é@ 8 Q’%é”eé%%‘?ﬁ%mg}%gj‘?é%sdcurves
usi ng standard rrat herratlcal m)del s, Sone of the conpounds of the invention
tested duevhylisnfoxide (BYSOang themdilutebinto assay bufe¢0 Mo orppisingidN-

I nhibition were observed to exhibit selective cathepsin S inhibitory

act vi t ybisfhhydipRasilyl}-2iamihithaeRuitast aitié ((HES), cCospoumls OfpH hee).
i nvention, against Cat hep5| n.S, were in the range fromabort 10 10Mto

oot ai oyl RoRABRED, Ghsp Caid BEREEHN GRS TS MR,
PCI S021 9323 -7 rrﬁgund of Fornul a |10-100 n‘g)Otl’l c Acid -
yd? 2\{}&@ H}/%ﬁ H&Pd@i@(h‘ﬂ er) was added o the dilutions. Thc assay

solutions were mixed for 5-10 seconds on a shaker plate, covered and incubated for 30 -

minutes at ambient temperature, Z-FR-AMC (20 nMoles in 25 L of assay buffer) was
added to the assay solutions and hydroljfsis was followed spectrophotometrically at (A 460
‘nm) for 5 minutes. Apparent inhibition constants (Kj) were calculated from the enzyme

10 ' Progress curves usiugétandard mathematical models.

EXAMPILE 16

Cathepsin K Assay

2 15 = | Sclunons of test compounds .m‘varyuag concenu'auocs chc ﬁmpared in 10 pl of
: 7' d1mcthyl sulfomdc (DMSO) and thcn d]luted into assay buffer (40 ].lL compnsmg MES
50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin K ©0.0906 -
' pMoles .in 25 pl of assay'buﬁer) Q‘as added to the ditutions. The assay solutions v-ir'crc. -
| mlxed for 5-10 seconds on a shalccr plate covered and mcubated for 30 mmutcs af amblcnt_‘ o
.' _ 20 : tempcramre Z—Phc—Arc—AMC (4 nMoles in 25 KL of assay buffer) was added to thc assay ‘:. .
| ) soluttons and hydrolysm was fo]lowcd spectrcphotomctncally at ()L 460 nm) for 5 mmutes Co |
Apparent mh1b1t10n constants (K,) were calculated frcm the enzyme Progress curves usmg | .

. standard mathemaucal modcls




~ Flavori g 4 t0 100 nil. Water 10 | NTRAVENOUS FORMULATI ON Conpound, of

For mul a 1 10° ng Dextrose Monohydrate g.s. to make i sGiMaich2006tric Acid .

' fl\/bnohydr‘gpé’ 2454 m g Sodi um Hydroxide 0.18 ng . Water for pCwjuSe4nem3 . S. tO
1.0 mb TABLET FORMULATI ON 15Conpound o} Formula | .1% Mcrrocrystalline

Cel | ul 0se73% Stearic Aci d25% Col | oi dal QSI lical% 13 March 2006 WO 03/ 024924
-PCT/ US02/ 29323 -74. EVE CLAIM A conmpound of Formula L I in which: Xl and
X2 are both nethylene or Xl is ethylene and X2 is a bond; 10 . R3 is

- CR5=CHR6, -CR5(CR 3)2. or -CR =NR8, -wherein R5 is hydrogen. and R6 is
“hydrogen.or (Cl4)alkyl or R5 and R6 together with the atons to which R5 and

R6 are attached form (C3_12)cycl %ﬁetero(@ 12) cycl oal kenyll (Q12

yaryl, hetero(C612)aryl,
Cathepsin L Assay

5 o Solutions of test compounds in valymg concontrauons Wcro prep.ared 1n 10 uL of :
' d1methyl sulfomde (DMSO) and then diluted into assay buffer (40 u.L, compnsmg MES
50 mM (pHS 5); EDTA, 2.5 mM; and DTT, 2.5 mM). HumancaﬂlepsmL(O 05 pMoIes '
in25 pL of assay buffer) was added to the dﬂutmns The assay solutions were mixed for
5-10 seconds on a shaker plate cow:md and incubated for 30 mmutes at amblent |
10 tompcrature Z—Phe—Arg—AMC (1 uMoles in 25 pl. of assay buffer) was addod to the ; assay -_
soluuons and hydrolysm was followed spcctrophotomcmcaﬂy at (A 460 nm) for 5 mmutes '
Apparent mlubmon constants (K;) were calculated from the . cnzyme progress curves usmg | .
 standard mathematical models,
Some of the compounds of the i invention tested according to the above—descnb.ed: o

_ 15, | assays for protease mh1b1twn were obscrved to cxh1b1t selec’ave cathepsm S mh1b1tory,;- o

i
Yy

actlvn‘.y The apparent mh1bmon constants Xy for compouuds of the mventlon agamst E |

Cathepmn S, were in the range from about 10'“’M to about 10 7ML
EXAMPLE 18

.20 - Rspresentatlve Phar_maceuucal Formulahons Contammg a Compound of

Fonnula I




(Cs-12)bicycloaryl or hetero(C&12)bicycloaryl and R7 and R8 together with
the- atons to which Re and R5 are attached form het er o(-CB Manchy®08al kenyl , .
hetero(CfI'x)a yl, or 15 hetero(CCl12)bicycloaryl, wherein R3 optionally is .
subst i W@ 809241 to 5. radicals. independently sel ect ed BGIGH0H2¥2dup
~consisting of (Cl-4)al kyl, cyan, hal)ZZ _hal o-substituted (Cl-4)alkyl,

nitro, -X4NROR9, --X40R9, --rSR9, - %:(C)NR!R9, -XC(OOR', _ (OR10~
-X4S(0) 2RI O and -VX4C(O R1, wherein X4 is a bond or (Cl2)acylene; RO :at .
each occurrence independently xs hydrogen, (C 3)alk3 1In 1S (C13)aikyl.or

“hal o-substituted (&g i @ ¥ormaad 13 March 20064, 024924
PCT/ US02/ 29323 - (Sqm@ R o Ko " S(0) 2X5RI1, oio bl D23022 bond, -0- or

NR1z-, wherein R12..is hydrqge r (Cl-6)alkyl, a Rla is (i) (Cf.6)alkyl
optionally substi @}F&R@ﬁ%@%ﬂé SR13, _S(O) R13PT§(0 2R13, C(ORI13, ,
C(OOR 3, C(ONRL3R14, --NRI3R14, -~NR14C(O R13, : o
_NR14C( O) OR13, - NREoGuo) Rizdemide or - - NRI 4C( NR NR1B&RmE wherein RI13 is
(C3, 12) cycl oal kyl (Co3) al 41, hetero(Cs. 12)cycl oal kyl (Ca3) al kyl,
(C6-12) aryl ( Co- 3) Hldéking hetero(CS-1Z)aryl (Co-3)x" 1, (C9.12)
~bic:ycloadrYl (CO3)a&yl. or hetero(Cs-12)bicycloaryl (Co_3)alkyl and R14 at
eachgoccurrence i ndently Ji's hydrogen or (Cls86)alikyk.y Or (ii)
(-C3—i52) cycl oal kyl EWC%Q% allcyl, hetero(C512)cycl 0% 'ktéllks%??lé) al kyl, (C6-12)a
Yl (Co-3)allcyl, hetero(CS-12)arYl (Co-3)al kyl, (Cv-12)bicycloaryl (C4-3)al kyi
or 10 hetero(C& 2)bicycl _oaryi (Co-3)al kyl or (iii) ‘
- (C3-6)cycl oal kyl (Co-3)alkyl, hetero(Cs-6)cycloalkyl (Ca3)alkyl,
phenyl ( Co. 3) al kyl or hetd%ﬂ(lﬁ. NS ONubstituted by -X60R15,
C<X6SR1S, -XIS(ORI, -X6S(0O 2R15, -X6C(OR's, -.2L C(OOR15, -X6C(O NR R16,
- X6N15Ri 6, "X6NR1&Gphtthd of P2 8C(O) OR' S, X6NRLG NR15R16 ,
- X6NR15C( O QR16, -X R16C(NR16) NRI SRI 6, wherein visa 15 bond or nethyl ene,

R15 is (C3)cycl oaﬁ&&é&%&@ﬁﬁh} het e.r o( C$6) cycd_&% m&%&&}i@i kyl ,

10  Citde Acid Monohydrate  105mg
Sodium Hydroxide | 0.18 mg
- Water for Injection.  gs.tol.0ml.
- | TABLEiﬁ FORMULATION
5 'f:_Cb?JapoundéfFo;mulaI-. o 1% |
| B ‘__il_\@i_c;ﬁrpcrystalﬁne Cellulose | | | .- - 73%
. Stearic Acid o

| ColloidalSities . 1%,

20




phenyl (Ca 3) al kyl o( het ero(CC aryl (Ca3) ai kyl and R16 is hydrogen or
(C(6)al kyl ; wherein® R4 optionally further contains 1 t o1BMash2006uents . .
- whi ch WwRGH#4ing within an alicyclic or. aromatic rirgreyeiessare
~radical s i ndependent ly sel ected from,%_ group consisting of (Cl-6)alkyl,
o! -6)a| kyl i dene, cyan, halo, nitro al o-substituted (C1-3)alkyl, :
-X6NRi ' R17, --X61VR trC(O OR 17C(O) NRL7R17 _X6NRL7CCNR17) NRL7R77, _X60ORI7,
17, -X6NR -X6SRI 7, --X6C(O OR 17 - 17R17, -X6S(0O 2 17R19, -X6P(O)(CR1$CR37
, XGQ'O)W@OI‘AM:-XGOD(O)(m) OR17, -X6NRI 7C(O) R1$, -X6S(O R18, S(0) R18 and
=X6C(O) R1& and when occurring within an aliphatic noiety ate radicals
i ndependently selected froma group C 13 March 2006 , WO 031fl 24924
PCTI US02/ 29323 --76 consi sting of cyano, halo, nitro, -NR1L7R17,
-NRi 7C( Q) OR17, - NRl?:;é O NR17R17, -NR17C(NR17)NR17R17~ -ORI7, -SR17,
. -C(O CR1¥, - pfFoxsgtd\)ZNRURl? -P(O (OR17) OR17, OP( O (OR37) OR17,
--NR17C(OQ R18, -S(OR18, -S(O2R18 and -C(OR18, wherein.X6 is a bond or
(d--6)alkyl ene, R17 at each occurrence independently is hydrogen.,
(Cl4)al kyl or hal o-substituted (Cl-3)alkyl and R18 is (Cl-4)allryl or
hal o-substituted (Cl-3)alkyl; X3 is a gr of Formula (a), (b) or (c): (a)
10 ni'sO,1or2; (b) (c) is selected fromthe group consisting of hydrogen,
(d,.}al kyl, ' 80, : ' ‘ '

: x‘/

R“\ . x®

N
H

in which: .
X" and X% are both methylone or X is ethylens 210 X% is a bond:
10 R?is -CR°=CHR®, -CRS(CRS;), or ~CR=NR?, wherein R® is hydrogen and R® is
 hydrogen or (Ci4)alkyl or R® and R® together with the afoms to which 1{5 and RS are
: '_ attached form (Cs. lz)cycloa]kenyl hetero(Cg.l,)cycloalkcnyL (Csaryl, hetem(cm)aryl
'. (qup_)bicycloaryl or hetero(Cg.;g)blcycloaxyl and’ R"T and R3 together with the atoms to i
| which R’ md R® are attached form hetero(Cs_n)cycloa]kenyL hetem(cf,n)aryl o
15 _' hetero(sz)bzcycloaryl wherein R® optzonaﬂy is subsututed by 1 to 5. radlcals
B mdﬂpendenﬂy selected from a group conmstmg of (C1_4)alky1 cyano halo, halo—subsuwted,_ .
- _.(CH)al_ky}, nitro, -X‘NR°R’, -X‘OR’, —X‘SR" —X‘C(O)NRng -X‘C(O)OR’ e
| -)(“S(O)Rmr —X“S(O)ZRIO and ~X'C(O)RY, Whercm X*is a bond or (Cl-z)alkYIGHE, R9 at"'_‘ '.
each occurrence mdependcnﬂy is hydrogcn (C1 3)a]ky1 or halo-subsumted (Cl 3)alky1 and, B

20 RYis (C1-3)alkyl or halmsubstlmted (Cos)alksl: and.




- (C3_12)cycl oal kyl (C )al kyl ,- hetero(CC— 12) cYcl oal kyl (C ) al kyl

(Cs-12)aryl(C~)al kyl.. and hetero(Cs 12)aryl (CC) alkyl; 18 Mamh|2§0§el ect ed
fromthe group- consisting-of hydrogen, (G )alkyl, (C3-12)cycloa -

kyl ( Cooy@mrg24929et ero( C , ) cycl oal kyl (Cc)allcyl, (C -12) Q@T@ﬁ%ﬁéﬁﬁyl
~hetero(Cs-12)aryl (C'")aJkyl,. bicyc oa%l (Ca3}al kyI -({OR26, -C(SR,

-S(O 2R2~, _C(O QR26, {Q N(R ) R27 }N(R ) R27 and - S(O 2 (R27}R~; R23 is
sel ected from (Cl=6)al kyl, (C)al keuyl, (C3-Wycloalkyl (Co4)al ky1,

het ero(Cs ) cycl oal kyl (C4)a| kyl, ; (C -j 2)ary| (C )aI kyl or hetero(C

TS b DGR S0l Nl e b - RO 0

.or R- wherein Rs is as describeq above; R-is selected from h&drlpgen,
(G - 6) alRkyis hyozgen o5 (Greddlylk9nd Ro is [ (Kydalkyl optionally substituted by
hetero(Cs- 2) cYcl oal kyl ( Co- 6) al kyl (C6-12)arYl (C') VY

het er o CSRI%B)SHREY)-8 (00R, -@((mdﬁ XCROORR? @c:(c))Nxé@éj RIARRPRYM,0) R17

wher ei n R15 R17 and X4' are as described above; Ris selected fromthe
- BuoePof BRSO NERIORI G El g o TP R ket
IR ety lgiéa SR, Bt eyt R (o SharyicCo atist,
- hetero(Cs.i2)aryl(Cps)alkyl, | (Cro)bicycloary}(Cos)alkyl . or
“hetero(Ce 12)bicycloaryl(Co3)alkyl and R at each occurrence independenﬂy is hydrogen
or (Crealkyl, or (ii) (Cai)cycloalkyl(Cos)alkyl, hetero(Cs.iz)cycloalkyl(Cos)alkyl,
(Co12)aryl(Co 3)alkyl, hetert)_(Cs.;z)aryl(Co.é)'aﬂcyL (Co.12)bicycloaryl(Cos)alkyl  or
_ 10 hetero(Cg 12)bicycloaryl(Co.s)alkyl oor (iii) (Csclcycloalkyl(Cgs)alkyl,
hetcro(Csé)cycloalkyl(CoL3)alk)d,‘ phcnYl(Co;g)alkyl or hetero{Cs.g)aryl(Co.s)alkyl
substituted by -XSORY, -X°SRY, -XGS(O)R“, ~X5S(0),RY, - —XGC(O)R“-,
~X°C(O)ORY, ~XC(O)NRFR', ~X*NRRY, -X*NRICO)RY, ~XNR*C(O)OR",
_XNR'C(O)NR¥R'® , -X°NR'°C(O)OR, XﬁNR“SC(NR‘“)NR‘SR“ wherein X® is a
15 bond or mcﬂlylenc rPis (C%)cycloalkyl(Cg_g,)a]kyl, hetero(Csé)cycloa]kyl(Co.g)aﬂcyl
T phenyl(CM)a]kyl or hetero(Cﬁ)aryl(Co.g,)aqurl and R' s hydrogen or (Cw)alkyl whetem .
- R opuonally futther contains 1 to 5 subsnments which When occun‘mg w1thm an allcychc
_ | of aromatic ring system are radwals mdependenﬂy selected from a. group cons1stmg of
e -(Cw)a]kyl (Cm)alkyhdene, cyano, halo, nitro, halo—subsﬁmted (c1 3)alkyl, XGNR"R”
| 20 X"NR”C(O)OR” | X"NR”C(O)NR"R" X“NR"C(NR“’)NR“R" X“OR”
| X‘SR“ éX“C(O)OR“ —-XGC(O)NR”R" XGS(O)zNR"R” XGP(O)(ORIS)OR"
o '-XGOP(O)(OR“‘)OR“ foR“c:(O)Rls X‘SS(O)RE X65(0)m18 and - X“C(O)R‘8

- when occumng w1thm an ahphauc mmety are radwa!s mdependcntly selectcd from a group -




10 R27 is hydrogen( (C1l-Gal kYl, (C3=1z)cycl oalkyl (Co)al k .
hetero(CS 12) cycl oal kyl (Co) al kyl, (C6.-12) aryl ch) al kyl ' March2006

het er o( 853 9¥ Coj)al kyl; wherein X3 optionally furthecmueskains 1 to 5
substituents whi ch when occurring ,}gf_n n an alicyclic or aromatic ring
system are radi cal s i ndependent|y sel‘ected froma. group consisting of
(C1-6)al kyl, (Cl-6)aRylidene, cyan, halo, nitro, hal o-substituted 15
(C1l-3)alkyl, _X6NR 7Ri 7, . -X6NR17C(O) ORn; 17 17 " 17Ri 7 X60R17 17 15 17

R R e th, “Nickh YRRy MataedigR ©

-X6S( O R1 d t hi
ali pl(’la% WT@QMFSQB? Qﬁnd%@f@ﬁ?&é‘gﬁy ﬂ]gﬁvg@bz}:ﬂg 7Rgn5| sting

‘of cyano, 20 h: JRLro MR 7R17 -NRL7C( O OR17, -NRL7C(O NR 7R17,
- NRL7C( TB(QXQR R 7-QR(QORIGRY; NRFCGORH; _,s(e)R@R ~SO)SEE G
C(0)NR R ,). )2NR -P(O (OR oR , OP(O (CRL7)OR17, -NRI7C(O RIS, -S(O)R18

S(O 2R &@cmR‘%&tﬁxﬁw@ b@ﬁd‘oﬂc‘u)alkylene R” at each occurrence independently

5 is hydrogen, (Cm)alkyl or halo-subsﬁtuted (01 3)aJky1 and R™ is (Cm)alkyl or
halo—substlmted (8] 3)aJkyI

X3 is a group of Formula (a), (b) or (c):

Raoo

10
- ﬁﬁ01m2
_ CR® g selected from the group. con51stmg of hydIQgen (cl.sjajkyl
e (Cs-lz)cyclﬂa]kyl(co{)a]kyl hetcro(Cs lﬂcycloﬁkyl(%)amyl (sz)afyl(cu-s)alkﬂ and
| hetem@mz)ﬂryl(%)alkyl o |
15 R s Sdﬁcted ffom fhe 81'01113 Eonsxstmg of hydrogen, (cl.g)alkyl |
__ (Cs 1z)cycloalkyl(CM)alky1 hetero(Cs_u)cycloa]kyl(Co.s)a]kyl (Cw)awi(cw)alkyl.
- heterO(Cs m)arYI(Cos)alkyl | CoabieclomsiCagalil, hetero(Coss : |
. .bicycloalyl(CM)alky] -C(O)R% -C(S)Rzﬁ ;S(Oths -C(O)ORZ“ —C(O)N(R”)R”
| 5 -C(S)N(R26)R27 and —3(0)2N(R27)R26 | - o
- 20  _ - "ﬁm is Selccfed from (Cl-s)alkyl (C“)a]kenyl, (Cg.u)cycloaﬂcyl(ct;,s)a]kyi L |
he.tero(cs u)cydoa]k.yl(cu)alkyl (C&u)aryl(cos)a]kyl or hetero(cs_u)axyl(cw)a]kyzf N ';_.




- 15 i"ndi vi

R ; R and X6 are as descri bed above; .and the .-oxide' derivatives,
prodrug: .detivatives protected derivatives, individual 13Maish2086d

m xtures .of. isonmers thereof; and the C .13 March 2006 WD- 03/ 024924

. PCT1USOWON3824924 78 phar maceutical ly acceptabl e sal ts andPCHDNR28830f such
-conpounds and the N-oxide derivatives, prodrug derivatives, protected
derivatives, individual isoners and ‘Mixtures of isoners thereof. 5 2. The
“conpound of claiml!l in which XI and X2 are both nethylene or X is ethylene
-and Xz is a bond; R3 is -CR =CHRG6, --CRS(CR 3)2 or --CRS NRB, wherein R5 is

hydrogep..: RE '. M.GEO M th the
o oms ' pigtly el %re Mok "T’orm%‘éﬁ@%ﬁ%ﬁ%e%%ﬁ?@&v
(C6. 12)aryl, tero(C 2)ar or ((C4 1z bi cycl oa and _R7 an
‘together' w Bh%etﬁe sglegted ¢ %,bdﬁrqgvn,a R)Sﬁ%'ﬂ' @3{1@ @nﬁ%ﬁgﬁ
het er o( C12) cycl oal kenyl or hetero(Q 12)aryl, wherein R3 optionally. is
subst i t betexd(Gsaz)cycloalkyKCo Jelikyh| s(Gemﬁaut(ﬁ?de)aﬂdyy steitero(@rys fard @ o) adidu p
consisting of (C -4)al kyl, cyano, halo, halo-substituted (G : )alkyl,
- X40R9  axtNHR S R'ER9).R W&rem: RF7NI&7(D@J)R17OV whefeim RAT, IR ane X R 4 each
._occurrence mdependently S (Cl 3)al kyl or hal o- substi’t ut ed (G -3)al kyl ;
and 4 he 8&% ggrl vatives, prodrug derivatives, protected derivatives,
Sorfers and mi xtures of isoners thereof and the

phar naceutlcaiely accept able salts and sol vates of such corrpounds and the
~ N-oxide deri¥at ii¥edelepipdd e dBi BIPPR e SOnSTIBE e Of e dYHEIEEDat (e lindi vi dual
- isonmers-and m-xtures of i.sonmers thereof. 3, The conpound of claim2 in
whi ch RiCsis)cyol@UICae)alkylor hetStUsRIdycloatio o Raligl, 2Cs.p)aryd(Caa)ulkyl, 0- or
--NR12-, wherein Rz is hydrogen or. (G )alkyl, and R" is (i) (O )alkyl or

i) hefes | (C~-3 Ik 1aUCY1,
(i) eﬁ&é:e)ar)h%x@og k( )a &Q@y&@&cﬁa‘%iméyﬁa

het er o( CS- | (C - 3 br cycl oaryl 3) al kyl or

het er of | kyl or hetero(C }cycloal kyl (Ca3) al kyl or
phenyl (@E"é@ Qyﬁ%&ﬁiéf@&%l(té@%%? y - XGOR15 -&(O)R' 5 or X NRlGC(O)O?lG,'
wherei n X6 |s§,.7 a band .or _nmet hyl ene, i . phenyij (Ca3)a I I

- 10 R is hydrogeén, (C 1.5)a]ky1 (Csa2)cyclo o_s)alkyl

'#étém(cs.iz)cycloalkyl(cw)alkyl, (Cm)éryl(cee)alkyl_' Or'heﬁGIO(Cs-u)aryl(CM)alkyl,

 wherein X3 opﬁenally further contains 1to5 suﬁsﬁtﬁenté which when oecui_l‘iﬁg

. | within an alicyclic or aromatie ring system are radicels'iﬁdependentiy seleCted' froma-
o group conswtmg of {Crgalkyl, (Cl.g)a]kyhdene, cyano halo fiitro, halo—subshtuted‘_. |
5 Croallyl,  -XNRRY, X“l\]R“C(O)OR‘" - XGNR”C(O)NR”R” o
S X6NR”C(NR")NR”R“ X%R” XGC(O)R” X“OR‘S X“SR‘"’ —I{6C(O)OR17 o
N —XGC(O)NRUR_”, X‘S(O)ZNR”R” X‘P(O)(ORS)OR“,_ fXGOP(O)(QR3)0R17,

~XNRUC(O)RY, ~X S(O)R, -X°S(O,R" and-in"C(o)g‘S'and when occuﬁcmg within -
: | an ahphauc mmetyare radwals mdependently selected froma group cons:sung ef cyano
- 20'_ Vhalo, m(ro, NR”R" NRHC(O)ORU N-RI’IC(O)NRI‘IRI'I NRI’IC(N-RI’I)NRITRI‘? ) .
OR” SR” -C(O)OR” _CONRYRY, S(ohNR"R" P(O)(()R")OR"" -

’-OP(O)(OR")OR” NR”C(O)RIB S(O)R18 S(O)ZRIS and C(O)R“ wherem R15 o
| _ R17 Rls andXGare asdescnbed above and the N—omde denvahves, prodmg denvahves, , -

| protected denvahves mdxwdual momexs and Imxtures of momezs thereof and the‘: NI




13 March 2006 WO 03024924 -79.. PCT/ U802/29327’a‘ het ero(C5) aryl (C4. 3) al kyl
and R16 is hydrogen or (Cl-6)al kyI wher ei n R4‘opt i onal | 15 March2906 cont ains
1 to 5 MMMt s whi ch when occurring within analicyclpar/iosezapssatic

ri ng systemare radicals independentl|ly selected froma group consisting of
(CF.s)al kyl, halo, --X6NRL7R17, --X6@R1l7, -X6C(0O) OR1l7, -X6NC(O) R16 and
-X6C(O R's, R17 at each occurrence independently is hydrogen, (G .6)alkyl
or “ hal o- substituted (G _3)alkyl and Rig is (Cl.6)alkyl or halo-substituted

(B) al ky. . N- oxi derj vat, v derivativ rot cted
derlvatl es QE@Ydﬁ%ﬁe é ﬁ?&?ﬁPg§“‘g¥ch’§Bﬁ‘é? ?‘Hﬁﬁ@ t he
phar mac %‘w’cal |y accept abI e salts’ and sol vat es of such corrpounds and the N
- oxi de Alves, Rredru, sleguatings.qupteted forkvatives, indévitheal istanéry and mixyres offi vi dual -

 isomers and mxtures of 10 i somers thereof. The conpound of claim3 in

whi ch X3dsomem tiprenfp of Fornula (a), (b) or (c¢): (a) 15 nis0O, lor2; (b) {c)
R2 is selected fromthe group consisting of hydrogen and (Cl-6)al kyh R2'
is-selected fromthe group consisting of (ClA)alkyl, (C6-i2)aryl(Co)alkyl,
C( O R26; -S(O)2R -. (O OR26. and --C( O N(R26) R27; 20 R is selected from

Sy ook S S L B S O
and X2 is a bond; R® is -CRS.—.C_‘HR“, -CR¥(CR%); or ~CR’=NR?, wherein R’ is hydrogen
and R is Itydrdgen or (C1.4)a1kyl orR’® and R6 together with the atoms to which R’ and RS
‘are attached form (Cmicycloalkenyl, (Coaryl, betero(Cg)aryl or (Coe)bicycloaryl and
R’ and R8 together W1th the atoms to which R7 and R3 are attached form

10 - hetcro(Cs_u)cycloalkcnyl or thﬁI'O(Cﬁ.lz)ﬁle wherein R3 optionally is substituted by 1 to

| 5 radicals mdependenﬂy selected from a group consmtmg of (01_4)a]ky1 cyano, halo,
lhalo—subshmted (01_4)a]ky1 -X'OR® and X“C(O)OR9 wherem X* is a bond or
(Cl.g)alkylette,_ R? at each occutrent:e mdependsntly is (C;g)ﬂlle or halo-substitutcd

g (c1.3)a11<y1- and the N—oxidc deﬁvaﬁves prodmg deﬂvatives protécted desivatives,

' 1.5 | " mdwzdual momem and m1xtures of isomers thereof and the pharmaceuﬁcally acceptable
- salts aud solvates of such compounds and the N—omde dsnvanves, prodrug denvatwes

protected denvanves md1v1dual isomers and mlxmres of isomers thereof

o 3; | 'Ihe oompound of claim 2 in which R418 C(O)XsRllo.t S(D)ZXSRH whet‘em x5
2 isabond, -O- .-NR”- wherem R is hydrogen or (Cw)a]kyl andR":so (Cl-s)a]kyl .
o Cu) hetem(Cm)cycloalkyl(C%)alkyI (Cﬁ-u)aryl(co.s)alkyi, hetero(Cs.u)aryI(Cu_g)aJkyl- o
.ﬁ (Csuz)blcycloaryl(cm)alkyl " or hetero(Cg u)blcycioawl(co_3)a]kyl o (iii)' L
| ,hetero(Css)cycloaﬂsyl(Cas)alkyi OrPheﬂyl(Cms)alkyl subst:tuted by -X60R —XEC(O)R“

- _' or XGNR"‘SC(O)OI\{16 whermn X6 isa bond or methyle;ne, Rls 1s phenyl(CM)a]kyl or |




13 March 2006 PCT/tJS02/29323 Rs is selected from (CL. 6)al k?;
(0B-v)aryl (C)alkyl, X4S(O) 2R or X C(O R 7NRL7C(O Rl 7 whb:Mareh@0p6and x4
are as described above and Rz6 is as described bel ow, is selected fromthe
group OBAEMEMIMG of (CL.6)alkyl, 5 hetero(C5_12)cyci oaPGHYOPZWA ky! |
(C6-1z)aryl (Co-6)al kyl, hetero(Cs ryl (C")al kyl .and

(Cy-12) bi cycl aaryl (Ca3)al kyl; R27 is (Cl-6)a&yl : wher ei n )3 optionally
further contains | to 5 substituents which when occurri ng wthin an
alicyclic or aromatic ring systemare radicals independently selected from

10 | 15 f 0 R17 d
fJIXGCR gﬁ%@%@*’fﬁﬂm gé@ﬁ%a gen &W;&\ggr ugﬁéﬁel vatﬁl %ﬂm prot eg ed o
deri vat.i ves, | ndl a%g)ual | SO nd m xt.ur es,, of .S thereof:.and the
_phar mactABS | 19 Sbatiushfs & %h‘(" o1 QeFUEEng, Yihn ?J'?%g‘i??f ¢ og dP8nd t he

'N-oxi de derivatives, prodrug derivatives, protected derivatives
i ndi vi dsyaten mtenad:salanudependemﬂwebcteﬁMﬁgmmﬁﬁngsf ‘i‘h’m)%@lpbﬂlﬁd of
.claim4 in which R3 is selected. fromthe group consisting of. phenyl,

pyri di n= XfNR“Rlé’S;uxf@RQ VXS OpIORN N -HENEO)R Nihd -ZWORBBEhex yaiteny | |
1-oxy Pyridin. - met hoxyphenyl., 4-net hyl phenyl, 2-nethyl phenyl,

iﬂ?@%%hl*W?%%%W@ﬁ%ﬁ%@%ﬂmmw
T 111wkl oo i sabslpl (Rt ol BaidR demvatiet Biners

?hl or nphenyl , cyano phenyl 2-trifluoronethyl phenyl; 4- tert- but yl - phenyl,
3- chlor dysivetivds, promctedbieumtmee,riydiyidaﬂl ismmes ﬁatthﬁxtuleph’éiswnprszher@f; and

< fluoro-3-nethyl-phenyl,. 3-flr o~ophenyl; 2,5 difluorophenyl, 3-bronophenyl,
2, 5-dicfpb %&%&e&ﬁw@ eﬁcé{itiﬁlé b@@%aeewams%f@ﬁaneowh anrl ﬁlcl\mrcecmezow
derivatives, prodrug denvaiwes protected derivatives, md1v1duai isomers and Imxtures of

10 - isomers thereof.

4. The compound of claim 3 in which X’ is a group of Formula (a), (b) or (¢:

Rt
Cwsoten
s selected from the | group cons1stmg of hydrogen and (Cl_s)a]kyl o
| ) | R 1s selected fmm the group consmtmg of (Cl.g)a]kyl (Cs.u)axyl(CM)alkyl -
. C(O)R’f' SO)R -(:(0)01{:'*S and -C(O)N(R%)R” | o
o __'20' . ' R is. selected from (Cw)a]kyl ophonally subsututed w1th ammo, -NHC(O)R15 or

RS, Wherem R15 is as descnbed above, R




WO 03/ 024924 -81 PQ?/U802/29323 4-cyan phenyl, /2-trifl uoronet hoxyphenyl,
di f1 uorophenyl ,* bi phenyl, 2-brono-5- quoré phenyl , - 18 Mawgb26p8enyl ,

dltﬁNQ@@@%ﬁéhyl 2, 4-di fl uor ophenyl, 2,4, 6- trlfluorommmnmmmamns

,5-ttif|uoropheny|, 2,3, 4- trifluor%B_enyl 2-chloro-5 -

i f1 uor onet hyl phenyl, 2, 4-bis-trifludFfonethyl phenyl,

2, 3-

3, 4-

2,4

tr _
2,5, 6-trifluorophenyl, 2-fluoro-3- trlfluoronethylphenyl, 2-fluoro-4-tz
[

2

f

2-

3-

f I uor omet hyl phenyl, 2-fluoro-5-i fluoromnethyl phenyl,

6-

o]
, 3, 5-trifluorgphgny f tjf']{
|.uora-2-tiifl uororneétehsc phglrjl%r ?CS*ZP m@@qﬁ%ﬁm 'qu(%nypr -
met hox 17 -ntrlf uo hyl phenyl , 4- difl uoronet hgxyphenyl,
difl uompﬁ% 9‘3% )i ?’Pﬂ}gr%g %Eﬂeaﬂ desoribest \abbemgad R tiscasohexyl ,
cycl opropyl, i sopropyl, thlophen 2-yl1; 5-chloro-thiophen-2-yl and 3,5 10
di met hyl ‘%%‘6!@&21 lowiy| . The compound of claim5 in which Rd is benzoyl

‘nor phol i ne4- carbonyl, acetyl, furan-3-carbonyl, 2-nethoxy- benzoyl ,
ey SF”?L”?'W Js namikal enaods Sauon b obn ! o Z@%ﬁ%ﬁ"?é'm
ar Bé’nyf%‘% N N G Kt R ol miGoadiot snd
Hor et PR B i ol per azi no o car bBEtyF.XZCZLPS”ty'e?{“ buty!
ester, 4-car bogyl -%Ipera2| ne- 1-carboxylic acid ethyl ester, 4 (furan

2-car bonyl) p wellyl,car bonyl , Pyri di ne-4-carbonyl , 1- oxy
pyndlne4 carbonyl; 20 1-oxy- pyrldlne 3-car bonyl, thlophene 2- car bonyl ,

+ thi ophene- 3- c by X3 ofti b«m@wﬁ&%&ﬂm 5&?}3 ;sw,,,_ %n%ogar bonyl ,
' :)n

3-chl or o-t hi ophene- 2- car bonyl , 3-brono -carb
N OF OwRARE &Y Hicy?iit or %,,95&%- t QS(/)S mt%?e”?%Xca]s ﬁldepchoxn%cggjr’] §e°1%'éted from a

10 group consxstmg of (Cw)alkyl, cyano halo —XGORI7 nXGC(O)R” and XGORIS andthe
: ‘N-oxide desivatives, prodrug denvatwes, protected derivatives, mdmdual isomers and
mlxtmm of isomers ﬂlercof and the phaumaceuﬁca]ly acceptable salts and solvatss of such |
compounds and thc N~ox1dc denvatwes, prodrug denvauves protected denvatwcs
mdlwdual isomers and mixtures of isomers thcreof
15 | - |
5. The compound of cla:m 4in Whlch R3 is selocted. from the @up cons1stmg of.-t'. |
'.phenyl pyndm-z-yi pyndm—3-y1 pyndm-4—yl vmyl Z-mﬂuommcthoxyphcnyl l-oxy-' -
_pyndm—z-yl 4—mcﬂ10xypheny1 4—methy1phenyl Z-methylphenyi 4—chlorophenyl 3 S—.
d1meﬂ1y1pheny1 4—tnﬂuaromethy1pheny1 4—tnﬂuoromcthoxyphenyl Z-bmmophenyl | o
. 20 naphthalen-2—yl 3 4—d1ch10rophenyl 3-methy1pheny1 3~111ﬂuoromethylphenyl 3—- '
mﬂuoromeﬂloxyphenyl 2 3 4,5,6—pentaﬂuoro—phcnyl 2~ﬂuorophe11y1 2—chlorophcnyl, 2.
cyano—phenyl Z-tnﬂuoromethylphenyl 4—teﬂ-buty1—phenyl 3-chloropheny1
- ‘:'bromophcnyl, -ﬂuoro-3—chloro-phenyl 2—ﬂuoro—3-mcthyl—pheny1 3—ﬂuor0phsny1 2,5- “: ‘.

- .dxﬂuorophenyl 3—brom0pheny],2 5-d1chlorophenyi, 2 6-d1ﬂuoropheny1 3-cyano-phenyl, ,' | - ‘_ o




4-t df | our onet hoxy- benzoyl, . 3, 4-ditlouro-benzoyl, 4-fluoro-benzoyl,

-3, 44i met hoxy benzoyl, 3-nethyl-benzoyl, 4-brono- benzoyl ﬂMMaWhﬂpﬁﬁr0|nethy
benzoyl, 3-benzoyl VO 03/ 024924 -82 13 March 2006 PCT/ US02/-29323 benzoyl,
cycl opwo eane4ear bonyl , benzo[ b] t hi ophene- 2- car bonyl ,  3- PRIrArSe2/29323
benzo(b] t uophene- 2-carbonyl, benzengsul fonyl, napht hal ene-2-sul fonyl,

5-net hyl - t hi ophene- 2- sulfonyl thlgghene 2- sulfonyl f or mnyl - net hyl

ester, 4-nmethyl -pentanoyl, fornanyl-lsobutyl ester, fornanyl-nnnoallyl
ester, Fornman yI-|sopropyI ester, N, 11 5 dinmethyl-formanyl, N

0P Pyl OB 2 S heuenkl 1SRG, WD P S T
2 hyar oHgerSrsReRa. 5. BB Wwfaﬁfzﬁna N PSRy bRy

-pyridin-3-carbonyl, pyridazine-4-carbonyl, -3- phenoxy benzoyl and
1- oxo- Il;rﬂhldrdphdmdf-l scﬁﬁdfﬂiﬂu@.‘opmﬂ)’bnyl 211)4—ﬁ1ﬂ1ﬁxeplmnmound2-oﬁlom—54 me6 in
which X3 is selected froma 'group consisti ng of 4--

am no- SoiPNRreEaRpRedyl CAA bR IiGraaHyIpREHI) 2,8 @iflnorophenyl, 2-fluoro-3-

--4 am no- 3- 0xo- azepane I-car boxyl i c acl |sobutyl ester,

4 am ngn?%% I |ne uﬁ%%{/lﬁ}ﬂ azepatﬁ% e‘:ﬁ'z’ @%%gﬁtgﬁﬁggﬁﬁliﬁﬁiﬁu 13|nﬁe 2-

15 sul f - azepan

3 ant nobR S TRbR, g@rﬁwﬁégﬂpmwﬂ)ﬁm&ﬁ @%?r@-mﬂu%fﬁmﬁ@@hﬁm» |
~azepau-3-one, 4-am no-1-(3,4-di net.hoxy-benzenesul fonyl) azepan-3 -one, 4

. am no- M@M&ﬂ@rmﬂw@hbﬂﬂnﬁmem:enﬁl&ngh (ﬂjﬁ-bls—tnﬂuommethylphenyl 4-
(napht hal ene-1-sul fonyl ) - azepan- 3- - one,

- am natiffudiofie@RREHEnIL, smlﬂﬁﬁwinbﬂﬁzﬁn@ﬂyﬁz melﬂomphenyl 4—carboxypheny1

cyclohexyl cyclopropyl lsopropyl tluophcn-2~y1 5-ch10ro—tb10phen—2—y1 and 3,5-

10 .dlmethylulsoxaz01—4-y1-.

6. ‘I‘hé compound ofclaun 5 in wliich R* 1s beﬁioyi .J‘norplholiﬁé;z.l;éérbonﬂ. acetyl '
furan-3—carbouy1, 2—meﬂ10xy-benzoyl 3-methoxy—benzoyl naphﬂlalene-z-carbonyl
benzo[l 3]d10xol&5—carbony1 3—pyr1dm—3—y1—acryloyl benzofuran-?,-carbonyl furan 2- - - |

15 "carbonyl tert-butoxy—carbonyl blphenyM—carbonyl qumohne-2—carbonyl qumo]me—3— :
| -' 'carbonyl 3-acctyl benzoyl 4—phenoxy—benzoy1 3-hydroxy beuzoyl 4-hydroxy—benzoyl

.. pyndme—3-carbony1 3 (tert butoxycarbonylammo—meﬂxyl)—benzoyl %arbonyl—plpaamnc-

| 7' | " 1—carboxyhc acml tcrt-butyl ester, 4—carbony1—pxperazme—1—carboxy11c ac1d ethyl ester, 4-
-~ (furan- 2—cmbony1)—p1perazme—1-carbonyl pyndme-es—caxbonyl l-oxy pyndme—4—carbony1 o
| 20 "fl—oxy pyndme—S-carbonyl tiuophene-z-carbonyl th10phene—3-carbonyl 4~benzoyi—

:beuzoyl 5—methyl—th10phene-2—carbonyl 3~ch10ro—ﬂnophene—2—carbonyl -bromo— I:

ﬂnophsne—Z—carbony], 4~chloro-benzoyl 3~ﬂouro—4—methoxy—benzoyl 4—-mc>ﬂnoxy—benzoyl ;o

‘_i'4~mﬂourom¢ﬂ10xy—benzoyl 3 4—-d1ﬂouro—benzoy1 4—ﬂuoro—benzoy1 3 4-d1methexy-_ o -

- 7benzoy1 3-methy1-benzoyl 4-bromo-benzoyl Lmﬂowomcthyl benzoyl 3-benzoyl——‘ o




4ami no-1 - (t hi azol e-2- sul f onyl )-_azepah 3-one, _ .
" 4-am no- 1- (pyrrolidine-1-sul fonyl)-azepan 20. 5 one, 13 March 2006

4- am no WO fEeMaUesul f onyl =azepan- 3-one, 4-ami no-1- (pyxrmt’l‘lU$02!29323

" ne-1-car bonyl')- azepan-3-one, 4-amn

3- ox0- azepane- 1crboxyl i c- aci d- di net h;./% am de, 4-am no- 3-0x0
, azepane-| - carboxylic-acidl enzyl am de, 4-.am no- 1 benzyl - azepan- 3- one,
4-am no-1 benzyl - pi peridin-3-one, 4-am no-I|-benzoyl pi peri di n- 3- one,

i4a2’m”ﬁo‘*‘i“9be12¥'e;e§%*’?o%‘f9€*’§ﬁ SRR OEERE R (oo 309 a5

pyrrolidin m no rret hyI hexyl ) nol i di n- 3-one, 1-ethyl
Y oxo- 3%‘?’8&5’% e B, BTl PRBFe R rapbalone 2-salfonyl,  5-mtil
1--et hyl - 0X0- 3- (4 phenoxy- benzenesul f onyl anuno) - propyl am no,

| -ethyi t!zwsk@u%zﬁulfpmlr ﬁhmnhﬂee-%sul@)ﬁkfemgbmbﬁgh@dtﬂnmmﬂaﬁrp&n;ﬁlaym no,

3- (di benzof ur an- 2- sul f onyl-am no) - 1- - et hyl 2- oxo- but yl am no,

et hyl - 3-forinamyhigbbityl 4ster, formamyl-monoallyl ester, formamyl-i 1 -
net hyl - pentanoyl am-no) - - pent anog/'l am no]y 2- 0X0- pr op)), mopr%py eStcr N’N

5- angno-didbdhylEs %&p ?}\gﬂfibﬁikf ﬁ%{,”ﬁ r}}ﬁld}n-zi REFS ﬁﬂ]la?nr?d an pyndm~3-yl-

- b- benzyloxycarb

h I fa th
? [e? Z S %"%ﬁp%? “é’ﬂ?ll?llsmg@ §ﬁ WSW@O%ermwgwﬂWh@yrme—z-
[4-(1- hydroxy et hyI - phenyl sul famoyl ] -methyl }-3-phenyl - propyl anti no,

1- [ (4- asatpnylphariy wmui,mwmtﬂmm 3-auie0spyrifineitybabbng, Lhéibry0
hydr oxy phenyl sul fanoyl) - rret hyl ] - 3- phenyl --propyl am no an 3-phenyl - 1--[ ( 2-

L s s AT ety oy Aot
- ?ynf'laz{u%carbony;, SfPhenoxy-benzf.\yI qz;d 1—oxq-l,3~d1hydro—isgmdolc~2£arbony1. '
7. The compound of claim 6 in which X* is seiected from a group consisting of 4- |
amxno—S—oxo—achane—l-carboxyhc amd benzyl ester, 4—ammo-3—oxo—achanc-1—carboxy11c o
ac1d Isobutyl ester, 4—-am1uo—1 benzoyl—azepan—B-one 4—ammo—1—benzencsulfonyl—azepan-
3~one 4—-ammo— -(pynd:ne—?.-su]fon)fl)-azepan-B—one, - 4-amino-1- (l—oxy-pyndme-z
IS | sulfonyl)~azepan—3-one 4—ammo-1—(3 4—d10h10ro—benzenmuifonyl}~achan—3—cnc 4—ammo— ,
. 1—(Z-ﬂouro-benzenesulfonyl)—azepan-B-one 4—am1uo—1~(3 4—d1meﬂ:oxy—benzcnesu1fony1)— | N
- | azepan—S-one 4~ammo—1»(2—cyano~benzencsu]fonyl)-achan-S-one, : 4—ammo—1-'

_ (naphﬂlalene— —sulfonyl)—azepan—?:-one 4—-am1no-1-(thlophene-z-sulfonyl)-azepan-’:’»one Lo .
IR A—ammo—l—(ﬂnazole—Z—snﬂfonyl)—azepanB-onc dl—mmno-l-(pf,rrrohdmf:-1—su]fonyl)-a_ze:pan- o
L 20 3-one, 4—ammo-l—mcthanemﬂfonyl-azepan-}one 4—ammo-1—(pyrmhdme—1—calbonyi)-
| - aZepan—B—one 4—ammo—3-oxo-azepane~1—cazboxyhc-a01d-dzmethylam1dc 4-ammo—3—oxo- |

"azepane-l-caxboxyhc-acld benzylamlde 4-ammo—1—benzy1~azepan-3-one 4—ammo—1€
benzyl—plpendm-s—one | 4—ammo—1—benzoy1—p1pendm 3-one 4-ammo-l-benzoyl-'1 i

pyrrohdm-?:-one 4- ammc-l-benzyl-py:rohdm-?»—one | 4—annno-1-benzeneszﬂfonyl~ g _- '-




carboxyl ic acid (1-{5-am no-1-[(4-nethoxy phenysui
I fanoyl ) - met hyl ] - peni yl car bamoyl } 15 2- phenyl neYhanesul f'lihMﬁmthQ?ﬁ) ami de,
(6- (4- met hoxy- phenyl sul fanmoyl ) - 5--{2-
[ (nor pA89 8¥024924ar bonyl ) - am no] - 3- phenyl net hane- sul f oayl Wm%am no} -
hexyl) carbam c acid benzyl ester, %rphol I ne; 4-carboxylic acid
(1-{1-[ (4met hoxy phenyl sul fanoyl ) - net'hyl | - 3phenyl - pr opyl car banoyl
} - 2- phenyl net hanesul f onyl - et hyl) am de, norpholi ne-4-carboxylic acid
[ 1- (3- benzenesul f onyl am no- 2- oxo-

propyl c gk hanmyla) o RAGRYI-TRS! ﬁe&ﬁﬁ%&m@ﬁcﬁﬂ 13! 512N Qfeyi-2-0x0-3-(toluene-

nor phol i he- 4- carboxyllc aC|d

benzoyl by Icar ) - 2-

el hanesuﬁ“ﬁﬁw}ﬁ%&qﬁ “?Y nﬁ B’B’\é ﬁf‘gﬁﬁfﬁ?&mbﬁezeae%fmlaﬁno)-
benzenesul f onyl - 4- oxo yrroI|d|n ylcarbanDyI) .

phenyl rrempéfh@ym,flo@ﬂ£pﬁsyﬁ}[ﬁm@nénﬂoxy}benzenesulfonylammo]—propylammo

4- (2-[ (Mor phol i ne- 4-car bonyl ) - am no] - 3 phenyl net hanesul fonyl -

propi ongH(divenzajfudn@xalfonghenito)t-ehal-Doxwl iutylagind, Desgyls- Pﬁhﬂﬂlyw-@ Mar ch
2006 WO 03/024924 -84_ PCTI US02/ 29323 9. A pharnaceutlca conmposi tion

Sonb) na R A A é’é%%%‘?’l%ﬁ”‘ﬁ%ﬁﬁ@@f*& Pl S

conmpoung; of uf,actur madl canment r freating a
di seasegﬁl‘% E%O%m?%ww HepsPt %BH‘P t[(f{‘@? ¥t he
pat hol ogy and/or 15 s rrEtom)I ogy of the di sease ~11. A process . for
prepari My 1pentylamino, X|1- ﬂ&m_etll@cm@msamﬁoyl@mﬁpagm 85
- PCT/ ETSOZ/ 29323 :
- phenyl-propylamino, 1—{[4'(1-hydl‘OXY-eﬂlyl)—phenylsulfamoyl]~methyl }—3—phenyl~

(D=

prc_)pylaminb, 1-{(4¥acety1—phanylsu]famoyl)ameﬂ:lyl]—3—pheny1*propylammo, 1,[(4,. |
10 hydroxy~phenylsﬁ1famby1)-ni6thyll-3-phenyi-propyiaminq - and 3-phcny1;1—[(2—

: phenylémino—ethjrlsulfamoyl)-meﬂlyl] -propylamino.

8.  The compound of claim 7 selected from the group consisting of moréhohn@—f!—
: caﬂ:uoxyhc acul (i- {S—ammo-l -[(4-methoxy- phenylsﬂfamoyl}methyl] pemylcmbamoyl}—
15 2—pheny1methanesu]fonyl—ethyl)-am1de (6—(4—methoxy—phenylsu]famoyl)-5—{2— -
[(morphohne—d—carbonyl) amino]—3—phenylmethane~sulfonyl-propwnylammo}-hexyl)— : |
. - ‘carbamic acid benzyl ester, morphohne—4—carboxyhc a01d (1- {1- [(4~methoxy—
| 'phcnylsulfamoyl)—methyl]—3—phenyl—propylcarbamoy1}_—2-:pheny1mcthan&culfonyl-ethyl)—_ ' _- .
o amide momhoﬁne—4—¢arbdxyﬁc  acid [1—(3~benzcncsu]fonylannno—2—oxo—-
20 - propylcarbamoyl)-Qf-phenylmemanesu]fonyl-ethyi]-a:mde moxphohne#carboxyhc acid 7\ .
: A{l (1-benzoy1-4-oxo-pyrrohdm—3-yIcarbamoyl)-2—pheny1methanesu1fony1—ethyl]-amlde,. _'
-' morphohne—zi—carboxyhc acid [1—(1-benzenesu]fonyl—4—ox0—pyn‘0hdm-3—ylcarbamoyl)—Z-— -
L _phenylmethanesulfonyl—ethyi]—amldc and - 4—{2— (Morphohne—zi-carbonyl) amino]- 3»5 L

. 'phenylmcthanesulfonyl—propmnylammo}—3—oxo—azepanc- 1—carb0xyhc ac1d bcnzyl oster:




in which: X1 and X2 are both nethylene or X1 is ethylene and X2 is a bond;
R3 is -CRS=CHR6, -CR5(CR 3)2 or -CR7=NR8, wherein R5 is 13/Mawhei®06nd R6 is
hydrogen or (C-.)alkyl or R5 and e together with the atons to which R5 and
R6 are form (C3-&ycl oal kenyl, hetero(C5.12)cycl oal kenyl ,

(Cc, 12) ar yP, @?er o(C6_12)aryl, (Cy_12)bicycloaryl o CHUSha/933s

het ero( C- 12) bi cycl oaryl and R7 and -8 together with the atons to which R7
and R$ are attached form hetero(C5_12)cycl oal kenyl, hetero(C6-12)aryl or
het ero(C8_12) bi cycloa yl, wherein R optionally is substituted by 1 to 5
radi cals 10 independently selected froma group consisting of (Cl.4)alkyl,
cyan, halo, halo-substituted (Cl-4)alkyl, nitro, --XNROR, -X40R9, -X4SR9,

- X4C(O) NROR9, -X4C(O OR9, X4S(OR1, -X4S(O2R1 and _X4C(O R, wherein X4
is a bond or (ohapnaseytichlenmposinapmpssingy iheapsuticliyeffoaide BaOSRBEA Y | S

hydr ogen, (C -g) glckyl or hal o-substituted (Cl-3)alkyl and R4 is

( Cl1- 3) al keginpeund oA Chirn ltis torhhihatidn (vBh aPhaddeyduticaARGe eSipiefd O XSR11 or
-S(0 2XR11, wherein X5 is a bond, -0-% or -NR"WV\I(?’]%E&E&I’?X& Iegt(i s hydrogen or
(C.Calkyl, and R11 is (i) (Cl-6)al kyl optionally substituted by -OR13,
-SR13, -S(OR13, -S(O2R13, -C(OR13, -C(OOR13, "C(O NR13R14, WNR13R14

(C3-12) b%%i%/"t(:’%‘gra%a“jé??&‘g@%{k‘@?&% @WQH&)%@%&%&?W@%@;@H cy4 and R 4

at- each occurrence i ndependently is hydrogen or (C-.)alkyl, or (ii)
(C3 )W@&}Oﬁ%ﬁb’(ﬂéﬁ@)ﬂéﬁew , het ero(C5-12) cycl oal kyl (C. 3) alky1l,
(Cs-12)aryl (Ca3)al kyl, hetero(Cs-I1z)aryl (Ca3)al kYl
(C9-12) bi cycl oaryl (Ca3)al kyl - or hetero(Cs-12)bicycl oaryl (Co-3)al kyl or
(iii) (C3_6)cycloal kyl (C0-3)al kyl, K WD 03/024924 PCTI US02129323 - 86

11. A process for preparing a compound of Formula I:

20 I




het er o( C5-6) cycl oal kyl (Ca3)al |l cyl, phenyl (Ca3)al kyl or
het ero(C5_6)nyl (Cu.3)al kyl substituted by - X60RLS, -XGSﬁlMal”Ch)?@@éO) R15

- X6S(0) 2 C(ORI5,~ -X6C(OOR'S, -1i C(O) NRI5RI1S,
- xemmescﬁﬁf? M%égMX&NR16 C(O) OR15, X6NR16C(O) NRI5R16 | #CPSihanzs

_X6NR16C{ O) OR16X6NR16C 16) NR1SR16 (NRgswherein X6 is a 5 bond or
nmet hyl ene, R 5 is (C34)cycl oal kyl (Ca3)al kyl, hetero(C5-6)cycl oal kyl (C
-3)al kyl, phenyl (C~_3)al kyl or hetero(C54) aryI (Ca3)al kyl and R16 is
hydrogen or (O _6)al kyl; Wherein R4 optionally further contains I. to 5
substituents which when occurring within an alicyclic or aromatic ring
system are radicals independently selected froma group consisting of
(C1. 6) al k]l whicl- 6) AHyl i dene, cyan, halo, nitro, hal o-substituted
(Cl-3)ai kyl, --X6NRL7R17, 10 - X6NR17C(0O) OR17, - X6NRI 7C(O) NR17RI 7, , X

170(1q1 17) L' 4RL7RL7<2 - X6QR! 7., : X6S 0 ORI, GO NRL7RI 7,
xaC(S(%) T??l?Rl R &2 %“@%?’éﬁﬁf? szi%é‘é%ﬁ%j%‘% ;(GNR17C(O)RIS
TX6S(O R18, - X6S(O d -X6C( 0 R18 and t hi

i phatic ol eR;%( R R o] ﬁ@ﬁd@%&m‘sﬁﬂﬁﬁ@%ﬁﬁébﬂ o R

consi sting of cyano, halo, nitro, -NR17R17, -NR17C(O) CR17,
- NRL7( O) @ for (C5.RRYT 61 BREn) ME3H4Her willRl atofiRk8, which P GRARS are
_C(ONRI7R17, _S(O 2NR17R17 -P(O (OR) 0R17 -OP(O (OR17) OR17, _NR17C(0)Rl's,

;?-15(3 Rég%%&%ﬁe(gce ndepe den‘t!gl?m %ggn@% é’)}(aelgo@ @%&;ﬂ,ene
T DA W R A 1
© Mareh 200'3 \é\f?lgﬁ/ar?dz 41%2;5%0?12? 2f/012'0913§§&cm?g5 é)cjcloa]kenyl hetero(Cg.;p)aryl or
hetero(Cs.12)bicycloaryl, wherein R? optionally is ‘substituted by 1 to 5 radicals
10 mdependently selected from a group consisting of (CM)a]kyl cyano, halo, ha10~subst1tutﬁd
(CM)alkyl nitto, ~XNR°R’, -X*OR’, -X'SR®, -X‘C(O)NR’R’, -X'C(0)OR’,
~X'S(O)R™, -X*S(0),R™° and ~X*C(O)R', wherein X* is a bond or (cl.'z)aucylene, R at
each occurrence m&epcndcnﬂy is hydrogen, (Cy3)alkyl or hala-suﬁsﬁtuted (C1.3)a1kyl. éud
R is (Cy.5)alkyl or halo-substituted (Cy.5)alkyl; and |
15 R*is ~C(O)X°R™ or -S(0);X°RY, wherein X° is a bond, —O- or ~NR'-, wherein
R™ is hydrogen or (Cy.¢)alkyl, and R™ is (i) (C1.¢)alkyl optionally substituted by -oRl-",
~SR®, ~SO)R®, -SO}RY, -COR, -C(O)OR”, -C(ONRVRY, uNRi3R14,'
~NR¥C(OR”, -NR™C(O)OR” -NR“C(O)NR"R" or '-NRI“C(NR“)NR“R“‘; wherem
| R is (Ca)cycloalkyl (Cos)alkyl, hetero(Cs.2)cycloalkyl(Cos)alkyl, (%12)@1(¢3)511‘FY1=
20 hetero(Cs_lz)aryl(Co.g)alkyl, - (Co.12)bicycloaryl(Cy.s)alkyl | H 01'7_
| hetcro(Cs_u)bicycloaryl(Cm)a]kyi and_rRl_‘* at each occurrence independently is hydrogen
or (Cigalkyl, or (ii) .(szlz)cYCIOﬂlkyl(Cms)alkYL hetero(Q_Igjcycloﬂkyl(q3)MkyL_
) (Cs 12)aryl(Cys)alkyl, hetero(Cs;n)aryl(CM)a]kyi, (Co.ro)bicycloaryl(Coa)alicyl or

| heteroics-lz)bicycloaryi(caa)a]kyl or (111) (cg.ﬁ)cyeloangifl(c&sjalkyl,. -




R O22ea AORRRNuU. 1_1111. 1 (a) 20{ 'I,I N-Rs ~ "N-R25i(b)
0U O (O) nNyigusRinadrs O 2; R2 is selected fromthe group cbhipehid§eof .
hydr ogen, (G . ef‘élkyl, 5 (C3-12)cycl oal kyl (Co. 6) al kyl , PCT/US02/29323

het er o( C5_12) cycl oal kyl (Ca-6) al kyl, (C68§2)aryl (CQ 6)al kyl and

het ero(CS-12)aryl (0. 6)al kyl;, R21 is selected fromthe group consisting of
hydrogen, (Cl_9)al kyl, (C3-i2)cycloal kyll(C")alkyl,

het er o( C5-j 2) cycl oal kyl (Co )al kyl, (C6-12)aryl (Co-6)al kyl,

het er o( CS- 1oead({s pleaaipalkud(Coa)ekdl 2) phenyi(Cog)afityl CQos3) aektb(CsaRAIOfSaikiH2)
10 bicycloar)l (Co-3)alkyl, -C(Oe, -C(S)R26, -S(O 2e, -C(O OR26,

- C( O N( R26 pitkfisuted REORY7 O R26,_ ' L
SO e oHmtny o N XORS] S A s i

het ero( C6- 1 isk Y =12 Kk r

het er OE C5- 1%63?/1(%@%’6%56%?)@p i’)C/)-ﬁ I bl‘ﬁ@g&@‘ﬁ “m‘fcﬂl@(lﬁgﬂ S
R15 wh j ' i bed ab ;1 i | ected f hyd :

o 55 e S o SE M TR AN Aol eChR Rt i 00"

het er o( Cs- 12) cycl oal kyl (Co, 6) af kyl , (C6-12)aryl (Co_6) al kyl

het er 0(3C5- h@)daor/metylane, RKVik, (Cs s RdeibAlRYIEC, 5) XS], Reo@sQJcycloalkyl(Co.s)alkyl,

-X4C(O R 7NR17C(O R17 wherein R S, R17 and X4 are as
E phanyl(Co_g)alkyl or hetero(Cs g)ary)(Co.5)alkyl and R™® is hydrogen or (Cie)alkyl; wherein
R? optionally further contains 1 to 5 substituents which when occurring within an alicyclic
or aromatic ting system are radicals independently selected from a group consisting of
(Cre)atkyl, (Cy.¢)alkylidene, cyano, halo, nitro, halo-substituted (Cra)alkyl, ~X*NRRY,
10 _XGNRIYC(O)ORIT? ~X*NRYC(O)NRRY, ~X*NRVCQR)NRRY,  —XSORY,
-X“SR”, _XGC(650R17, _-JéC(O)NR”R”, —fS(O)zNRlén, —XGP(d){ORIE)ORI7,
~X°0P(O)(OR™)OR", ~X'NRVC(OR'®, ~X°S(O)R™, ~X’S(O}R™ and —)éC(O)RIS and
when occurring within an gﬁphatic moiefy are radicals independently selected from a group
consisting of cyano, halo, nitro, -NR'"RY, -NRVC(O)ORY, -NRC(O)NR'RY
15 —NR”C(NR”)NR”R", ~ORY, _SRY, _C(O)ORI'?? —C(O)NRi7Rl7, ~S(O),NR'"R",
-—P(O)(OR“A)‘ORﬁ, ~OP(0)(OR")OR", —NR17C(6)R“, ~SORY, -SORR™ and
: —C(O)Rm, Wherf.-,in-X6 1s é bond or (Cy.g)alkylene, RY at each occurrence indepeﬁdenﬂy
is hydrogen, (Ci¢)alkyl or halo-substituted (Ci3)alkyl and R is (Cre)alkyl or
halo—substituted (C;.;;)a]kyl;. | | |

- 20 _ Xisa group of Formula (a), (b) or (c):




descri bed above; R26 is selected fromthe group consisting of hydrogen,
(Cl-6)al kyl,  (C3.12)cycl oal kyl (Ca. 6) al kyl, hetero(Cs~- 118 Masch@80&y| (C
) al kyl , ryl (Co-6) al kyl , hetero(C5-12)aryI(Co 6) al
(C9-12) b@@@? % (Ca-3)al kyl and hetero(C8-12) 13 March ‘%’%85%96231024924
PCT/ US02/ 29323 -3$& bicycl oaryl (CQ 3)a#7kyl; R27 is hydrogen, (Cl-6)alkyl,
(C3-12) cycl oal kyl (Ca. . 6)alkyl, hetero(C5-12)cycl oal kyl (C4) al kyl,
(C6-12)aryl (Cfl..6)al kyl or hetero(Co512)aryl(Co )al kyl; wherein X3
-~ optionally further contdins 1 to 5 substituents which when occurmg 5
within an alicyclg® op aromatic g‘:ong system are r wcal s i th@pendent ly

I

- selected from Q{r a - éﬁ al kyl, 1$) al kylit dene, cyano,
hal 0, nitro, h;$q7- k rRl 6 O OR7, _X6
'‘NR 17C(O NR17 R17, - X60R15,

- X6SR17, --X6C(O) R1 7R X6S(O) 2NR1 -X6P(O)(CR5) ORi 7,

_ X60P(0) (OR8) ORL7, 10 - X6NRL7C(O) R18, - - XS( O) R18, -XGS(O) 2R18 and
--X6C(O) R18 and when %CCUI’I’I ng withi fbyan al i phati c noi e)y are radicals
i ndependently sel ectg froma group ¢ 3nsr sting of cyan,;“halo, nitro,
--NRL7R17, -NRL7C(O)OR17, --NRL7C(O NRL7R17, TNRL7C(17)NR17R17 -OR17, -SR

17, --CQ(O ORI 7, -C(O) NRL7Rx7, -S(O) 2NRL7R17, -p(O) (ORY)ORL7,
-OP(0) (ORL7) OR1L7, -NR17C(ORi 8, -S(OR18, -S(0O) 2Rx8 and - C(O R18, wherein
R1S, 15 RE7, ®ikd),drnat2X6 are as descri bed above; said process conprising:
(A)reactr ng a conpound of Fornula 2: Hwth a conpound of the formula (a):

2 R?® is selected from the group consisting of hydrogen, (Crg)alkyl,

5 (Cs_lz)cyCIOBJKYI(Co.ﬁ)alkYI, hetero(Cs.lz)cyc]OalkyI(Cg.G)alkyl, (Cs_lz)aryl(Co.g)alkyl and
- hetero(Cs_y2)aryl(Cop.¢)alkyl; '

R21 is selected from the group consrstmg of hydrogen, (Cjojalkyl,
(CB-IZ)CYCIOa]kYI(CO-G)aH(YL hetero(Cs. n)cycloalkyl(CM)aIle (Cs12)aryl(Co.g)alkyl,
hotero(Cs s)aryl(Cp galkyl, (Co.)bicycloarylCos)allyl,  hetero(Cp.z)-

10 bicycloaryl(Cos)alkyl, -C(O)R?, -C(S)R%, -S(O)R%, -C(O)OR?, -CONR®RY, -
C(SNR™)R? and ~S(O);NR™)R*,

R” is selected from (Cig)alkyl, (Cae)alkenyl, (Capo)cycloalkyl(Co.g)alkyl,
hetero(Cs.io)cycloalkyl(Cog)alkyl, (Coiz)aryl(Cog)alkyl or hetero(Cs.j2)aryl(Cp.q)alkyl
optionally substituted with amino, NHC(O)R" or R wherein R¥ is .as described above;

15 R” is selected from hydrogen, (Cyg)alkyi, (Cg_lz)cycloaﬂcyl(co.sjalkyl,
hetero(Cs p)oycloatkyl(Cogalkyl, (Conaryl(Cos)alkyl, hetero(Cs.is)aryl(Coglalkyl, -
X*NHRY, -X*S(0):R* or X"C(O)R”NR"C(O)R”  wherein R**, R and X* are as
describéd above;

R is selected from the_- group consisting of hydrogen, (C1.5)a]k_y1,

20 (Cseycloalkyl(Cogallyl,  betero(Cs ricycloallylCogalkyl, (Comaryl(Coalkyl,
 hetero(Cs)aryl(Cog)alkyl,  (Conlbicycloaryl(Cos)alkyl  and  hetero(Ceuz)-




13 March 2006 WO 03/ ()24924 PCT/ US02/ 29323 -89 kRZl U (a) in which X0, X2,
R3, R4, ' are as defined in the Summary of thel3 Maes2006n for )
Formula 1|; ?ﬁﬁgreactlngaconpound of Formula 2 with a B SIS the
formula (b): (b) in which R-0, R23 angge are as defined in the Summary of
the Invention for Formula 1; or 10 (C) reacting a conmpound of Fornula 2
with a conpound of the fornula (c): (c) in which R0, R23 and R are as
defined in the Summary.of the Invention for Formula 1; and 15 (D)

opt i onal | ybiewieasyCagalkyconpound of Forrmula f into a pharmaceutical ly
acceptable salt, 13 March 2006 WO 03/024924 PCTI US02t 29323 -90 (E)

optionally coan?"'tlng i sal hyf@een of a d o fFo sal t
form (F) optionally 1conver% nga}an uno(%&) | Z g for r%cﬁfzﬁgg&%l{?ﬁéml

conver 1 ng BRotanPRESFRARC R o SRR efial e Restict lardle R Y oo

form . .
o wherein X° optionally further contains 1 to 5 substituents which when occurring

5 within an alicyclic or aromatic ring system are radicals independently selected from a
group consisting of (C)alkyl, (Crg)alkylidene, cyano, halo, nitro, halo-substitated
(Cra)alkyl,  -X°NRYR", -X*NRVC(0)ORY, —XNRC(O)NRIRY,

-XNRVCQR™INRYRY, ~XORY, ~X°C(OIRY, ~XORY, -XSSRY ~X*C(O)OR"
-XGC(O)NR"R”, -X°S(0)NRRY, -X°P(O)OR®HORY, -X°OP(O)ORYHORY,
10 -XNRYC(ORE, —x“S(O)R18 ~X%S(0),R™ and X6C(O)R”‘ and when ocourring within
an aliphatic mo1ety are rachcals independently selected from a group consisting of cyano,
halo, nitro, __N-RI7R17’ _N-RI7C(O)OR17’ --NR”C(O)NRHRH, _NRITC(NRI7)NR;7R17’
-ORY, -SRY, -C(O)ORY, -C(O)NR'RY, —S(O)zNR’7R17, ~P(OYOR™ORY,
~OP(O)(OR™)OR", -NR"C(O)R™, ~S(O)R™, ~S(0);R™® and -C(O)R", wherein R",

15" RY,R®and X are as described above; said process comprising;

(A)reacting a compound of Formula 2:

X2R3
' XI’S(O)Z

R\NJYO

2

with a compound of the formula (a):




(H)y optionally resolving an individual isoner of a conpound of Fornula I
froma mixture of isomers; (1) optionally converting a 1ovawgbrZ006ti zed
conpound vah ofrsasl @ | into a pharnmaceutically prodrug def.&ic/{ﬁgézyzgéﬂand 10
(J) optionally converting a prodrug derivative of a conpound 0O ormula Ito
its non-derivatized form 12. A conpeihd of Fornula Ix: R4 N H 15 in
which: "X and X are both nethylene or X is ethylene and XZ is a bond; R3
is -CR$= CHR6, -CR5(CRs3)z or -CR7=NRB, wherein R5 is. hydrogen and R6 is
13 March 2006 WO 031(c) 24924 -91 PCT/ US02129323 hydrogen or (Cl)al kyl or RS
and R6 together with the atons to whiR! RS and Rd are attached form
- (C3-12)cycl oal kenyl, hetero(CS-12)c oal kenyl ; (C6-12)aryl,
“hetero(Cd-12)aryl, (C .12)bicycloary PO(Q 12) bi cycl oaryl and R7 and
R together with.the atons to which 7 e are attached form
het er o( C5-i 2) cycl oal | ccnyl, heter o(C6T1 tp@t hetero(C& 12) bi cycl oaryl,
wherein R3 optionally is substituted by P to radi cal s 1ndependently
selected froma group consisting of (Cl14)&kyl, cyano, hal o,
hal o-substituted (Cl.4)alkyl, nitro, -X4NROR9, -X40R9, -X4SR9,
- X4C( O) NRORY, ﬁ(nma@)mhxz,R¥<4S(R3°ﬁhdRzlm%@>ﬂﬁ€diananéﬂ:@3R3ﬁmher ein X4
is a. bond or (Cl2)al kylene, RO at each .occurrence independently is
hydrogen, (Cl-Bjvahfiotl fodFoRablai:g#bstituted (G -3)al kyl and R 10

5 (B) reacting a compound of Formula 2 with a compound of the formula (b):

in which R, R” and R are as defined in the Summary of the Invention for Formula
"Lor

10 {© reacting a compound of Formula 2 with a compound of the formula (c):
]]{20 1|{20
LT
R
©

in which R”, R* and R are as defined in the Summary of the Invention for

Formula I; and

15_ B (%)) optiqqaﬂy converting a compound'o_f Formula I info a pharmaceuticaily

'acceptabl'e salt;



10 is (C1-3)al kyl or halo-substituted (Cl13)al kyl; and R% C(Q X5 Rl or
-S(0) 2X5R11, wherein X5 is a bond, --0- or -NR12 , wherelhMrich 2006 hydr ogen
or (G-6)alkyl, and Rf 1 is (1) (G )alkyl optionally substituted by -ORI 3,
SRS, S S(0)2R13, -C(OR13, -C(OOR13, -C(O 3&@1 4 R13R14

- NR14C( ﬁfh14C(O)OR13,. NR14C( O) NR13Rz4 or - NRi 4& %ﬁﬁi R14, wherein
R13 is .15 (C3 12) cycl oal kyl (Ca3) aldgyl , hetero(C5-12) cycl oal kyl ( Co- 3) al kyl,
(C6-12)aryl (Cald)al kyl, . hetero(C5-12)aryl (CG 3)al kyl, :
(C9-12) bi cycl oaryl (Co-3) al kyl or hetero(Cg-12)bi eyel oaryl (Ca3) al kyl and R1
at each occurrence independently is hydrogen or (Cl4)alkyl, or (ii)

( C3- 12) cyc|(Brentiphqllysogyastingyd salt foret ofacpmourd)odForoaih k {d egesalt yrat 1cy | |
(Cbh-12)aryi (Cc}-3)al kyl, hetero(Cs_J 2) aryl (Co- 3) al kyl,

(Cg-r2)bi c;(E]qﬁny%@aﬁx)@ﬁdg;dnu&nn&iﬁedﬂoﬁﬁefmé@ohﬁdbﬂmymhladﬁmbéc 3) al kyI or
(i1} (C3)cycl oai kyl (Co 3) alkyl, hetero(C5.6)cycloal kyl (Ca3) al kyl

phenyl (C4. 3) ng,ﬂm Blrid¢! (Co_3)al kyl substituted by -XSCR

XSSRi S, X6( -X6 (O) R15 YeC(OR, -X6C(0) ORL5, 16 C(O) NRL5R161 _ 6

_}igl\lgelesg(lg%%pﬁ@%fél‘% Fei n'%égé§§&16°fa?§%ch P03 024024

PCT/ LgSOZ/ 29323 %z (gf)nd or nethylene, R16 is (C34)cycloal kyl (CQO 3) al kyi,
het ero( C, )c R P&as) al kyI phenYl (Co. 3)al kyl or hetero(C

)yaryl (CQ 3) and R16 is_h en or (C14)al kyl whereln RA optionally
furt her co@é’ip enaﬂymoméﬁﬂ%ﬂ@@g%sgmmf@womﬁ@wdd@‘é‘ #hin an

alicyclic or aromatic ring systemare radicals i ndependent ly selected from
a group consimigiurepfafonted; - Cal kyl , (d -6)al kyl i dene, cyano, halo, nitro,
- hal o-substituted (CE 3}al kyl, -X6NRL7Ri 7, ~17C(OOR 7, 6 17C(O) NR. ' 7R17'
_X 6NR17C( @fyRptiohaliRcdniBiifg anoﬂenﬂaﬁze&@ﬁﬁpo&ﬁ@%omula Iinto a
pharmaceutically prodrug derivative; and
| 10 (7) optionally converting a prodrug derivative of a compound of Foimula I to its

non-derivatized form.

12. A compound of Formula Ix:

e
R% x3
\N
H
15 , 0
Ix

in which'
‘X! and X~ are both methylene orX'is ethylene and X2i isa bond;

R} is -CRS—CHR6 -CR%CR%), or CR'LNRB wherem R5 is hydrogen and R6 is




o XGC(O)CR:L, -X C(O)NR17R17 -X6S(0) 2NRL7Ri 7, -XIP(O (ORI s) ORI 7,

- XBOP(O) (ORLs) ORL7, - X6NRL7C(O) R18, X6S(O) R18,. - X6S( O) 2REMaik 208@( O) Rls
and when occurring within an aliphatic noiety are radicals independently
“sel ect asiofoB@A924 gr oup 10 consi sting of cyano, hal o, nitrBCT/URREZPEB7
“NRL7C(O) ORL7f NRL7C(O)NRL7R17, 17c{9317) NRL7RL7, -ORi ?, -SR17, -C(O)ORL7,
-C(ONR 17 R 17, -S(O 2NRL7R17, P(O) (ORL7) ORL7, - OP( OXCRl?) OR17,

-NRL7C(O Rls, -S(OR18, -S(O 2Rls -and C(0)Ri sk wherein X6 is a bond or
(Cl-6)al kyl ene, R17 at each occurrence independently is hydrogen, -

(g)al kyhymgdﬁadxchumlwtﬁ%mﬁ gty widthe Bidind So WHichORBLkd/ RS afe
hal o-substituted d 15 (CI-3)'l; X3 is "a group of Formula (a), (b) (c),

(d) ‘th eéﬁm&ﬁ%dag h%é?g}?)é i@%&gﬁﬂ ﬁ’ﬁgg@mﬁ?&omﬁ (C@lz)aryi, hitefo(Cs. ary N6 - N

_'(Cg.u)b1cycloaryl or hﬁtﬁl‘ﬂ(Cg.u)blCYClOﬂI’Yl and R" and R® together WIth the atoms to _
‘which R’ and R® are aftached form hetero(Cs.lg)cycloalkenyl henero(sz)aryl or
5 flhctero(Cg,m)bmycloaryl, wherein R? bptlonally is subsututed by 1 to 5 rad1cals
| indepcndsntly selected from a group consisting of (CH)alkyl cyano, halg, halo-subsﬁmted
" {Craalkyl, nitro, -X*NR°R?, -X*OR’, -X*SR’, -X‘C(O)NR’Rg -X*C(0)OR?, -X*S(O)R™®,
-x43(0)2R‘° and —X*C(O)R', wherein X* is a bond or (Cro)alkylene, R at each
| occurrence mdependently is hydrogcn (01 3)a]ky1 or halo-substituted (Cy. 3)a]kyl and R’0 |
0 s (Cra)alkyl or halo-substituted (Cy.5)alkyl; and |
Rlis -C(O)X5R" 01'—S_(0)2X 1 whercin X is a bond, -O- or -NR, wherein R2
' ‘ishyaragen of (Cre)alkyl, and R™ is @) (Cre)alkyl optionally substituted by 40R13, -SR®, |
. -S(O)R13, _‘5(0 13, -C(O)R13, -C(Q)'ORB, _C(O)NR'HRM, _Nleu’ ;NR14C(Q)1:213,'
NRMC(O)ORP, NRUC(ONEPR®  or NRMCONRM)NRPRY, wherein RS g
\ 15 '(C3-12.)CYCIOaHCYI(C0-3)a]kYI,' hetero(Cs.n)cycloalkyl(Cos)alkyl, (Cs.12)aryl(Coz)alkyl,
; hetéro(Cs_u)aryl(CM)aJkyl-, | (@-lz)biCYCIdaf)’l(Cas)alkyl S or
hetero(Cg.iz)bicycloaryl(Co.s)atkyl and R™ at each occurrence independently is hydfogen
" or (Cigalkyl, or (i) (cg_n)cycloaikyl((_:(;g)alkyl, ,hetefo(C5.12)Cycléa1kyI(C9_3)a]kyl,
- Comaryl(Coalkyl,  hetero(Cs. el Cosllky, (Cm)blcycloaryl(cas)alkyi or
zo hetem(Cg_lz)bwycloaryI(Co.g)aIkyI or (i) (Cg.ﬁ)cycloa]kyl(CM)a]kyl ;
 hetero(Caeycloallol(Coalyl, _pheniColll o hetero(CearylCosllyl
| substitiited by XS0RY, XOSRY, -X“S(O)R” “X°S(O)RY, -X6C(O)R15 XGC(O)ORIS | | )
o -_-1:“0(0)1\11{‘51216 KONRERY, XONRUCORY,  XNRUCOORS,
o .miﬁc_(o)m‘?R“ ,_ -X‘NR”C(Q)OR“‘, _—XGNI{__16C(NR1,6)NRI5R16, wherein X is a -\




WO 03/ 024924 -93 (d) (9) (e represents a single bond, or a double qud

‘X7 represents aryl - heteroaryl or We; PCTJUS0R2129323 (T%MQFCHZOQGQ 1 6r-

2; R20 i WOosBs/02¢2¢d from the group consi sting of hydrogen, pEEusesisdeKy! ,

_ (CB_i z)cycl oal kyl (C 6) al kyl, heter o( | z) cycl oal kyl (Co. 6) al kyl, . -
(C6-iz)aryl (Co.6)al kyl and - hetero(C - %2) aryl (Co4)aikyl; R21 is sel ect ed

fromthe group consisting of hydrogen, (G _y)alkyl, 10

(C3-1z)cycl oal kyl (Ca. 6) al kyl, hetero(Cs- 12) cycl oaI kyI (Co4) al kyl

C6- 12 @4h 2]
EC(C(C':)) giﬁ@fg oar yl%mcig 3Ra%§:yl %)%} erl)o; ééﬁa'lﬁ??) NI( %éfgg?ﬂ?@c( ;ﬁ\l?g?lm7 |
an
-5(0) 2N( @’%ﬁ%@ﬂﬂw %%@ﬁa@wﬁﬁ%&yf{@ﬂ%@:mw 458 06 CraghlE /L Wherein -
(0342) CY 4oaI kyl al I, 15 " hetero(Cs-iz)Cycl oal kyl (Co4) al kyl,

12) sqcos terSoubsfituerifawlich @haioeyiring withiredd alic clic |
substltuted vh& am no, NHC(OR or -R1 wherein a is as described above; R25

i's. sel eorethoiatismi
PCTI US02129323 - 9?%?%??{6 cgﬁ%%ﬁﬂgaﬁﬁ% cg%) arfﬁg@%%rgwcgﬁél Se

i & T T RS R Sk B gl S SRS o

X°NR"C(O)ORY, X‘SNR”C(O)NR”R” xﬁNRl"C(NR"’)NR”R"’ -X°0RY, X“SR”
-X°CO)ORY,  -X°C(O)NR'RY, -X®S(0),NRRY, -XGP(O)(OR“)OR”
-XGOP(O)(ORIS)OR" XGNRWC(O)R“‘ -X‘SS(O)R“‘ -X®S(0),R™ and XGC(O)RIB and
when occumng within an ahphanc moiety are radicals independently selected from a group

10 consmtmg of cyano, halo, nitro, -NRYRY, NR”C(O)OR” NR*’C(O)NR”R"
NRYCER)NRRY, -ORY, SRY, C(O)ORY’ -C(O)NR"R, -S(O);;,NR“R"
'_‘-P(O)(OR")OR” -OP(O)(OR")OR" -NRYC(O)R™, -SO)R™, —S(O)ZRIB and CORY,
| 'whereu::)s{6 is abond or (Cm)a!kylene R17 at each occumrence mdependentlyls hydmgen,

(cm)alkyl or halo-subsututed (Cl.g)alkyl and R™ s (Cl.s)alkyl or halo-substmlted
15 -(01 3)alkyl

X magroup of Formula (a) (b), (c), (D), (&), (), (g)or (h) o _‘ N i :. | §
oo . |
Y R R*® . g
SRR
R® '




descri bed above; R is select ed fromthe group consisting of h drogen,
{C1-6)alkyl, (C3-1z)cycloal kyl (C0.6)alkyl, - 13 March 200

het ero( Cl 12) cyci oal kyl (CQ , b) al kyi-, (Cs6.. 12) aryl (Cd)al kyl , -

hetero 9248341 (C') al kyl , (Cs- 12) bi cycl oaryl ( Ca3) alky|PGES02/29323

bet er o( CS-12) - bi cycl oaryl (C~- 3) al kyl ;,03R27 i s hydrogen, (CLl.6)aikyl,
(C3.12)cycl oal kyi (C.6) al, hetero(Cs-12)cycloal kyl (Ca. 6)al kyl,
"(C6-1z)aryl (Co-6)al kyl or hetero(C5-12)a yi(Cas)alkyl; 10 R211 is R2 or
-0-C(= O-R21; R29 is (C-6)al kYl, (C3-12)cycloallcyl(Ca.,3)allryl,

het er o( CS- 12R¥yclpal kyl (Ca3)allc log (CB-12)aryl (C s) kyI

het ero( CS_ Zglaryl Cp-3) al kyl, ( 12) bi cycl oaryl (C0. 3}al 181 or

I urt her contai ns

het er o( C8- yI-(CaS) al S rebn X3 opti Qpk

1 to 5 substitfjgntdl which when g 15 within"an 3 dacor
“aromatic ring®syRBt&mn are radical s' i rteQendent |y sel ect ed M a group
consisting of (Cl-6)alkyl, (G -6)alkyligene, cyan, halo, nitibo,
~hal-o-substituted (d§ Cl s) al kyl, -X6|}|R17R17 X6NR; 7C( O CRg

NRL7C~0) NRL7Ri 7~ * - RL7C(NRL7) R17 &7y X60R17, -X (O RIF _ ecriI

- X6C(O) NRL7Ri. 7, X6S( 0O 2NR1 7R17 -X6P(O)(CR8)CR|7 X6CP(O)(CRS)CR17
X6NR17C(0) 0, OS(O R18, R~ S(@2R18 and X6C(O)R]§oand when occurring
.Wi.tbin an aliphatic |ety Are radicals indepentlentPy.sel ected from
a. group consisting of}E, halo, I itm NR
NRNC( O) NR1?R17, - Ne(( NRl 7 N/Rx7, ORz7, -SR |7, -CO NR17R77,

- SO NRL7R17, POOR7 Oi7, REP O OR 7 OR17, NRl )Rls. -S(ORi s

- -S(O 2R 8 and - C(O)RISRWereln R15 R1li, R18 and X6 ate as 13 March 2006 WO

- 031024924 PCT11JS02129323 (9)95 descri bed above; or ‘ ,
(n)

===~ represenis a single bond, or a double bond;

X7 xepreeente;é;cyl,- heteroaryl or NR®R%;
5 nis'o i'orée -- | |
R is selected from the group conswtmg of hydrogcn, (Cl..s)elkyl'
(C3-1)CYC1031ky1(Co4s)alkyl hetero(Csa)oycloaliyl(Cogali, (Cori(Caaulist |
 Betero(Coary(Co i |
| : Rﬂ' s selccted from the group consisting of hydrogen, (C1.9)a]kyl
10 (G tz)CYCIOalkyl(Co-ﬁ)alkYL hetem(Cs 12)CYC1031kyl(C04s)3]kYL (Comdaryl(Codalls,
etero(Cs e)axyl(cmalkyl  CombicyloaylCooliyl,
'A‘hetero(Cg_lg) b1cycloary1(Cu.3)alkyl QC(d)R“ -C(S')RZG,.,_. -S(O)R, —_C(O)O_R.zlﬁ, :
| -C(OJN(R”JR” _-C(S)N(R”)R” and -SORNER, o
R sleced Som -1, (C10uly, Coailions, (Ca—m)CYCIOﬂkyl(CM)a]kyl i
15 ) | 'hetero(Cs u)cycloalkyl(cee)alkyl (Cee)aryl(co.e)aucyl or hctero(Cs_l _)aryl(%)a]kyl S |
. -opuonany mbstltuted w1th amme -NHC(O)RIS or R” wherem R is as descubed above,

'RZS is selected from hydrogen, (Cl.s)a]kyl (Cg.u)cycloa]kyl(cgﬁ)a]kyl:




one of N oxide der(vatlves prodrug deri vative(s pr ot ect ed deri vatlves

i ndi vi dual isonmers* and nixtures of isomers of' conpoundst®MarHr3difa | x;" or
one of ‘Hﬁ'eﬂz’méﬂlt ically acceptable salts and sol vates oPCS"(IIShZIwzpounds
and the N-oxide derivatives, prodrug gy derivatives, protected derivatives,
I ndi vi dual isonmers and m xtures of isonmers fornmula Ix. 13. A conmpound of
claim12, wherein R23 is selected from (Cl-6)al kyl, (C4.6)al kenyl,

(C3-12) cycl oal kyl (Co. . 6)al kyl, hetero(C5-12)cycl oal kyl (CO 6) al kyl ,

subst 1 Sﬁﬁﬁv‘?%ﬁ’?ﬂ“ﬁ%@“ﬁ%%ﬁié‘@ﬂ@@%‘%ePé?ﬂﬁ*% Y hog
vor phol | mr RESTIRR & IR RBTCIIR aherets 10 KP 8 ! o ©

pyrrolid - ar bamoyl ) - 2- phenyl et hanesi | | fonyl - et hyl ] - am de 15
Mor-phol | ¥%ylic acid
[1-(I- benzenes%l fonyl - 4- oxo- pyrrolidin- 3- yl.car banoyl )

2-pheny| et halR€sub{ oelpétedt Hiy - dd deroup consisting of hydrogen, (C 1
4-{2-[ (Mor phol i ne- 4- carbonyl) am noJ -3 2 ydrogen, ( 1-6)a]ky

‘phengl NEChaNERISAIBNC A O deﬁf(b? pa c acid
benzyl m(Ea(ster I\/brphol i ne-4- cgr boxy I%cyé{gaé&@f}f%ﬂé& &g‘“ )a%ﬁf&“)ﬁﬂ(yl .
benzenegy hefr(g(gy 3 ) pr opyl ear g&.m) L ,
phenyl| met han s‘d?%“@ﬁ&] am de; rzﬁ’ ﬁ)aryl(caa)alkyl and
1S [ 1S &'F B?(téﬂoxyphenyl sul f anoyl met hyl ) - 3 phenyl propyl car banmoyl] 2 -

benzyl s lhe- 4- car boxam de. 15. A conpound of claim.
12, selected f[,om t he group consi sting of 30 Mor phol i ne. -carboxylic acid k

(R -1-(6-ox®%ycl ofex- | - hydrbga, banoyt) o)t Ca)cycloalkyl 1
phenyl met hanesul f onyl - et hyl ] - am de; Mor pho |ne 4(c?'ﬁ o&ylafky(acé)f)aﬂcy

‘ R) - 2- tyiet
LR 7 Bt eI R g o R%%(cs.lz)ml(cwalkyl

.10 RZisR® or -O- C(=0)-R?; ,

? is (CI.G)a]kyl (Cg.;z)cycloalkyl(Cg_g)a]kyl hetea‘o(Cs-u)cycloaIkyl(Cg.g)aﬂcyl
(Co)aryl(Cogalkyl,  hotero(Cs.p)arsl(Cos)alkyl, (Cpralbicycloaryl(Cozalkyl or
'hetem(cg.p)biqycl'oaryl('cm)alkyl; | |

| wherein X® optionally further contains 1 to 5 subs:-titﬁ.cnts Which Wh'eﬁ occﬁrgng -
| _. 15 within an ahcychc or aromauc nng System are radmals mdependently selected from a
'gmup cons1st1ng of (CH;)a]kyI (Cl_ﬁ)alkyhdene cyano, halo, mtro halmsubsumted |
:(C1.3)a]kyl - ;XGNR17R17  -X’NRVC(O)ORY, . X‘NR”C(O)NR“R” )
- X‘NR"C(NR”)NR”R" X°0RY, X°C(O)RY, —XGOR“ XGSR” -XGC(O)OR”
E -XGC(O)NR”R” | Q(“S(O);NR”R" XGP(O)(ORS)OR" -X60P(0)(0R3)0R"’
20_ X‘NR”C(O)R"‘ -XGS(O)RIS XGS(O)ZRH; and XGC(O)R“‘ and when occumng w1th1n *
an ahphahc mo1ety are radlcals mdependently selccted from a group coumstmg of cyano, -.
halo, nitro, -NRVRY. NR“C(O)OR“ NR"C(O)NR”R" NR“ (NR")NR"R“ ORY, -
R" C(O)OR" -C(O)NR”R” S(O)ZNR17R17 P(O)(OR”)OR” -OP(O)(OR”)OR" -

-NR”C(O)R‘S -S(O)R” sccma‘8 and —C(O)Rls wherem R‘5 R” RIS andX6 are s




WO 03/ 024924 PCT/ QS02/ 29323 -96 Morpholine-4-carboxylic acid
[ (R) - 1- (3, 4- di oxo- cycl opent yl car banmoyl ) - - 2- 13 March 2006
phenyl met hanesul f onyl - et hyl ] -am de; 5 Mor pholine--Q carboxylic acid

[ 2-(2-di t hoxy- phenyl net hanesul fonyl ) -1-(2-

' OXO- cy?lfdo yeb%g?}éar banmoyl ) -et hyl ] -am de; .10 Morphali nreqrﬁqsgzér%s’ %)3xyl ilc acid

[ 2w( 2- di f | uor onet hoxy- phenyl net han®8ul f onyl ) - 1- ( 2-

oxo-cycl opentyl car banoyl ) - et hyl | -am de; Mor phol i ne-4-carboxylic acid [2-(2
-di fl uor onet hoxy- phenyhnet hanesul f onyl ) - 1- ( 2-

oxo-cycl obut yl car banoyl ) - et hyl ] -am de; (Morpholine-4-carboxylic acid [1-(2
benzyl cafesasy BYeo. - et hyl car banoyl )-Z 15 phenyhnet hanesul fonyl -ethyl ] - a
ide); Acetic acid 3-{2-[(norpholine--0

- car bonytne-of Nraxisle-depvatives, protiing dessvativesnybtected derivatives, individual isomers

propi onyl ami no}-4_oxo-azetidin-2-yl ester, 20 Mrpholine-4-carboxylic acid
[ | - (2- hyahdomsixtiresl oftlisoret ydf- Gngpoondsofploaiylh IRDoomy bf phdimameutigally
-phenyl net hanesul f onyl -et hyl ] -am de; Mi phol i ne-4-carboxylic acid

[ 1- (4- oxpbhabRi Rl nd solvalks 3 ¥hchaoBpsmak hnd the N-oxide derivatives, prodrug
phenyl met hanesul f onyl - et hyl ] - am de; or Mor phol i ne-4-carboxylic acid [2:

70 SRl R SRS A ol i .

13. A compound of claim 12, wherein R® is selected from (Cig)alkyl, (Cyg)alkenyl,
(Csp2)cycloalkyl(Co.g)alkyl, hetero(Cs.pjeycloalkyl(Cog)alkyl, (Co-12)aryl(Cogatkyl
or hetero(Cs.j2)aryl(Cy.¢)alky! optionally substituted with amino, NHC(O)RY or R

10 whetein R” is as described above;

14. A compound of claim 12, selected from the group consisting of:

Morpholine-4-carboxylic acid [1-(1-benzoyl-4-oxo-pymrolidin-3-ylcarbamoyl)-2-
phenylmethanesulfonyl-ethyl]-amide;

15 _ _
‘Morpholine-4-carboxylic acid [1-(1-benzenesulfonyl-4-oxo-pyrrolidin-3-ylcarbamoyl)
2-phenylmethanesulfonyl-ethyl}-amide;

4-{2-{(Morpholine-4-carbonyl)-amino}-3-phenylmethanesulfonyl-propionylamino }-3-
20 oxo-azepane-1-carboxylic acid benzyl ester;

Morpholine-4-carboxylic acid [1-(3-benzenesulfonylamino-2-oxo-propylcatbamoyl)-2-
phenylmethanesulfonyl-ethyl]-amide; or ,

25  N-{1§] 15-(4-Methoxyphenylsulfamoylmethyl)-3-phenylpropylcarbamoyl] 2-
- benzylsulfonylethyl}-morpholine-4-carboxamide.
- 15. A compound of claim 12, selected from the group consisting of:

S 30 Morpholine—d—chrboxylic ac";d [(R)-1-(6-oxo-cyclohex-1-enylcarbamoyl)-2-
phenylmethanesulfonyl-ethyl]-amide; o

. Moxphoﬁne—4—carboxylic acid [(R)-2-cyclopropylmethanesulfonyl-1-(6-oxo-cyclohex-
1-enylcarbamoyl)-ethyi]-amide; ' -
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Morpholine-4-carboxylic acid [R)-1-(3, 4~d10xo—cyclopentylcarbamoy1)-2-
' phenylmeﬂwnesulfonyl-eﬂlyl]-amde

Morpholine-4-carboxylic acid [2—(2-d1ﬂuoromethoxy—phenylmcthaﬂesulfonyl)—l (2-
'oxmyclohexylcarbamoyl)—ethyl]—amde

. Morpholine-4-carboxylic acid [2*(Z-dlﬂuorome&oxy-—phenylmethancsaﬂfonyl)-1 (2—

oxo-cyclopentyicmbamoyl)—eﬂlylj—amlde

Mo:phohne—4—carboxyhc acid [2—(2—d1ﬂuommathoxy-phenylmethanemﬂfonyl)— 1—(2-
oxocyclobutylcarbamoyl)-ethyl]—azmdc

(Morpholine-4-carboxylic acid [1-(2- benzylcarbamoyl—Z-oxo-ethylcarbamoyl)—Z—
henylmethanesu]fonyl~ethyl]-am1de),

" Acetic acid 3-{2- {(morphohne-ﬁl-caxbonyl)—am;no] —3—pheny1meﬂlanesulfonyl-
propionylamino}-4-oxo-azetidin-2-yl ester; . e :

Morpholine-4-carboxylic acid [1-(2-hydroxy-1, 1—d1methy1—3—oxo—3—phcnyl—
propylcarbamoyl)-2-phenyimethanest.ﬂfonyl—ethyl]—amide

Moipholine-4-carboxylic ac1d [1- (4-oxo—tetrahydro furan—B—ylcarbamoyl) -2~
phenylmethanesulfonyl-ethyll-amide; or

Morphohne—4—ca.1boxyhc acid [2-(2—d1ﬂuommethoxy phenyhnethanesu]fon)d) 1—(1 1-
dunethyl—Z 3-d10xo—3-pheny1-propylcarbamoyl)—ethyl]—amde

3 :
Y






