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This Application relates to compounds and compositions for treating' discases
associated with cysteine protease activity, parﬁculaﬂy diseases- associated with activity of
cathepsin S.

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 d@g’fadatibri 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.




- with international search report For two-letter codes and other
abbreviations, refer to the "Guid- ance Notes on Codes 13 March 2006
andAbbrevi ati ons"appearing at the begin- ning of each regular issue of the
PCT Gazette. Gl (54).Title: NOVEL. COVPOUNDS AND COWMPQCSI TI ONS AS CATHEPSI N

I NHI BI TORS 0 (57) Abstract: The present invention relates to conmpounds of

f or nul ¥Q 034 " the variables are as defined in O aim 1¥C %&8%2331’2? or

their preparation and their use as cgathepsin 8 inhibitors. 13 March 2006 WO
03/ 024924 PCTJUS02129323 -1- NOVEL COVPOUNDS AND COMPCSI TI ONS AS CATBEPSI N
| NHI Bl TORS TnE | NVENTI ON This application is based on and clains pnority
fromUS. - Provisional Application S. N 601322,3 22,318 filed on Septenber

14, 2001, incorporated heregivmarvaira@INeENTIONS Application relates to
conpounds and conpositions for treating di seases associated with cysteine

protease activity, particularly diseases associated with activity of
cat hepsi n S. AlfirsDEpEUftienprerent iHvemtice provides e comppwskddvsmuladpr esent a
‘class of peptidases characterized by the presence of a cysteine residue
in the catalytic site of the enzynme. Cysteine proteases are associated 15
with the normal degradation and processing of proteins. The aberrant
activity of cysteine proteases, e.g.,xz@sS a result of increase expression
or enhanced. activation, however, nay jhave pathol ogi cal consequences. In
this regard, certain cysteine proteasgiyare associ ated
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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(Cgpp)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(ORY, -X“s (O)RY and ~X*C(ORY, wherein X* is ébond or (Cyp)alkylene, R® at
gach (;;:cuﬂence independently is hydrogen, (Ci3)alkyl or haio—substituted (C1.3)aﬂ€y1 and

20 RMis (Cua)alkyl or halo-substituted (Cy.a)alkyk; and




wi th a nunber of disease states, including arthritis, nuscul ar dystrophy,
“inflammation, tunor invasion, glonerulonephritis, nalaritsMaehi26Gdnt al
di sease, netachromatic 20 . | eukodystrophy and others. An increase in

cat hepsj tivity contributes t he pat hol ogy and/qr - omat ol ogy of
.a nunbewgc@ma? deases. Accordi ngl y,%)rml ecul es that i nglcﬁ)ii?&{zg%gact Ivity of

cathepsin S protease are useful as therapeutic:agents in. the treatnment 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 NHS5O0 1 in which: X1 and X2 are both nmethylene or Xl is
et hyl ene andRX@ -HCOXK RSt -SMO) R Y| wherfiRS>SIB6nd, ~ORDt CRBS) 2wimrein CR =NR5,
wherein Rs is hydrogen and R6 is hydrogen or (Cl4)al kyl or R5 and R6

t t herpiwy irdh: 3
GBI ot et R R b v v i Tl

R, Coht HalE S A o B RORT s S OTRERE) DLRCRER Y e

wher e n R SKOHER AN, GOIR BN SR -390 o SRR Hrsihnaont 1
e o5 e S B e Bt s i
_ X4C( O) NROR9, - X4C( O) OR9, ’ ’ ’ ’ ’
hetero(Cs.1z)aryl{Co.s)alkyl, (Co.1p)bicycloaryl(Cy.z)alky! 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)RY, —XGS(O)ZRIS and ~X°C(O)R* and

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




X4S(O) R1Q -X4S(O 2R1 and - X4C(O R10, wherein X4 is a bond or (Cx 2)a4dl ene,
RO at each occurrence independently is hydrogen, (C _3)i31Mgich @006

hal o-substituted (Cl3)al kyl and 20 Rf is (Cl.3)al kyl or hal o-substituted
(C1.3) d 13 Mirch 2006 3/ 024924 2a PCT/ [ R4 is

-C(O X a‘kﬁ’ r‘@i}- S(0) 2) 5R', V\/ner\é\ll)%QXS is a bond, 0¥§?%é'§l§§§§ Wherein
R12 is hydrogen or (Cl- 6)a| kyl, and Rif is (i) (Cl 6) al kyl optionally
substituted by -OR13, --SR13, -S(OR13, -S(O 2R13, -C(OR13, --C(O OR13,
-C(O NR13R14, _NR13R14, -NRI 4C(O)R13 -NR14C(O)O?13 NR14C( O) NR13R14 or

- NR14 a | 4) NRL3R14, Wherein 12 clo I al kyl ,
het er ﬂSlS!’}lgy‘lfl @mmyhf(l@o@}ra,l kNR P? %GQ)D%% al%@éllsmq; %) y
het er o( CS-12) aryl (Co-3) al kyl, (C9-12) b| cycl oal yl (CO 3) al kyl or

het er o( Gsmlm(mibm&m’ |-©®d? samlkwc:(amlﬂglzlcm)m &Y, oSO NRARE,

i ndependently is hydrogen or (Cl-6)alkyl, or (ii)

C3-12 Ky Ca heh B L "
(o 12) aﬁ?(c},} % Ry CLENDR, 2‘?%5%9%?&??%&2,)9 i (Rofike bid

& e R g el S

phenyl (C03) al ero(Ch-6)ary CI)3) al kyI sybstituted by -X60R15,

- X6SR15 18 %(é‘seéy F@&ﬁ ﬁ‘)@eS{ S*It“fe dEroplis and g5 qp E))@@G“W-%C(C»Nmm 6,
- X NR15R16, - X6NR16C( ERlS X6NR16C( 0) OR15, - X6NR16C( O) NR15R16 ,

- X6NRI 6@@@)8@@@1@0@5 Io( NR16) N15R16, wherein X6 is a 15 bond or

net hyl ene, R15 is (C3-6)cycloal |l cyl (Ca3)al kyl,

het er o( C5- 6) Ky isl agabipydf Faomd) &) K¥) or (@henyl ( CO. 3) al kyl or

het er o( C5-6) aryl (Co-3)al kyl and R16 is hydrogen or (Cl.6)aikyl; wherein R4
optionally further contains 1 to 5 substituents which when occurring within
an alicyclic or aromati c ring systemare radicals independently sel ected
froma group c B:SI ting of (Ci 6) al kyl, (Cl.6 Da7ll kyl i dene, cyano, hal o,
nitro, hal o-sulpsti | 20 %NRl?C(O)ORl?

b ut ed (Cl - R XNNRL7H
- X6NRL7C(O) N A XBNRL7E(INRL ) NRIYR17, R17 SR:L? - X6C( 0) OR17,
-X6C(O) NRL7RIP, (xe 22 NRL m*%‘g%? %; Osfﬁ\’s\“o

2! RZ ¥

(a) b (©)
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,
(Cs2)eycloalkyl(Cogpaliyl,  hetero(Cs.zeycloalkyl(Coglalkyl, (Coazdaryl(Coalkyl,
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




X6OP(O) (ORI S) OR17, -X61VRI7C(OR's, -X6S(OR's, -X6S(0O2Rs and X6C(ORi 8
~and when occurring within an aliphatic noiety are radi cal3Mangi@gehdent |y
selected froma group 1 3 March 2006 WD 03/ 024924 2b PCT/ US02129323

consi sting of cyan, halo, nitro, -zNRL7R17, -NR17C(O) OQR]7
-NR17C(Y6P%?¥RZP‘P€1?7, _NRL7C(NR! 7) NR%%RI?, - OR17, -SRl?,%%?lE?‘szaﬂ?,
-C(ONRL7Ri 7, -S(O) 2NR17R1l7, --R(O) (OR1)ORL7, -OP(O) (ORi 7)OR17,
--NRLI7C(O R 8, --S(OR18, -S(O2R18 and -C(OR 8, wherein X6 is a bond or
(C1_6)al kyl ene, R17 at each occurrence independently is hydrogen,

(G .6)a&kyl or halo-substituted (C _3)alkyl and R18 is (G .6)al kyl or

hal o- subpttanblist sabstififd @ijedrkiys, -NHG(O)R “ar gR B wheefh R0 maitlacribeld abdvk) or (c): A20
OOR20 ORO NI (a) 10 nis 0, 1 or 2; RRo ~iv. X ~N R~ ~~ (b) (c) R4 is
sel ected frop?®the @IRiR FRAASI Bidi ,of(chyaagert; Hiéytoalkal 1,

(C3-12) cycl oal kyl (00-6) al kyl ,ﬁjﬁte(%g?o((cg%jlz gygjlsggﬁkyl( ()Kaéﬁ?w

S ect e PGP CBIor IR RSO IRL S R A ol 1
(G- 12) Yahiab G 60 3 Kkbro R GER4GR ) USRI G B0 1

(C6-12) Ca6
5 described above;

R® is selected from the group consisting of hydrogen, (Cjglalkyl,

- (Caap)eycloalkyl(Coglalkyl, hetero(Cs.gz)cycloalkyl(Cogalkyl, (Cg.12)aryl(Co.g)alkyl,
hetero(Cs.2)aryl(Co.)alkyl, (Cogplbicycloaryl(Cos)alkyl or
hetero(Cs.12)-bicycloaryl(Cp.s)alkyl;

10 R”  is ~'hydrogen,  (Crgalkyl,  (Cana)oycloalkyl(Coglalkyl,
hetero(Cs.pp)cycloalkyl(Co.g)alkyl, (Cg.l‘g)aryl(cods)alkyl or hetero(Cs.12)aryl(Co.g)alkyl;
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 (Crsalkyl, _XSNRVRY, —XSNR"’C(O)OR”, _XNRUCONRIRY,
~XNRUCANRNRRY, ~X°0RY, -X5C(O)RY, -X°0ORY, -X%SRY, -X°C(O)ORY,
-X%_(O)NR_”R”, -X°S(0)NR"RY, -XP(O)ORYHORY, -X°OP(O)ORYHORY,
-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, -NRRY, -NR'C(O)ORY, -NRVC(O)NR''RY, -NRVC(NR")NR"R",
~ORY, -SRY, -C(O)OR”, -CO)NR"RY, -S(0)NRRY, -P(O)(OR”)OR”,
~OP(O)OR™)ORY, -NRC(O)R™, -S(O)R™, -S(O);R" and ~C(O)R", wherein R, |
rRY, 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

e




het er o( C5-12) ar Yl (Co-6) al kYl , (C9-12)bi cycl oaryl (Co_3) ai kyl, hetero(C& 12)
bi cycl oaryl (CQ 3)al kyl, -C(OR26, -C(S)R2, -S(O 2R26, - Rdlarh8006
_C(ONR26)R27, _C(S)N(Ras)R27 and -S(O i N(R27) R26; 20. R23 is selected
from (Cl )al kyl, (CA46)al kenyl, (C3412)cycloal kyl (Co )al kyl,

het er o( C5- 12) cycl oal kyl (CO-6) al kyl, (C6-12)aryl (Co&) alkyl or

het US02/ 29323
oSt ?{)ﬁgﬁﬁr& ﬁ@téwut eg?aﬁekthsé%]&n%@NﬁN% 3%&%&%?&%3?8%%& %Q%S is as

?Eici'z?%yﬁ%%f Breridta g %Fo?ﬁ%%?é‘%%%@%e@yﬁﬁlcyc PR pr

(C6-12)aryl ( 6)al kyl , hetero(CS 13)aryl (Co 6)al kyl, X4NHRRL5, ‘
-X4S(O)12‘P&§S re_o 4C(O)R17NR17C(O)R17 wherein R15, R17 and Xa are as 5
descri bed above; R24 is selected fromthe group consisting of hydrogen,
(CL-)al Kyl 1ubCRpBRMRUS hAS Aoty b Formula

het er o( C5- 12) cycl %al Kyl (CDg) al k (C6-12) aryl (C0. 6)al kyl ,. hetero(C512)a
yl (Co-6)al kYl , (Cg-j 2)bicycl oaryl (Co s)al kyl or

het er o( C8. 12) - bi cycl oaryl (C6. 3) al kyl ; .10 8¥ is " hydrogen, (CL.6)alkyl,
(C3-12)cycl oal kyl (Co-6)al kyl, hetero(C5,j12)cycl oal kyl ( Co-6) al kyl
(C6-12)aryl (CO.6)al kyl or hetero(Cs 12) Ca6) al kYl ; wherein X3
optionally further contains | to 5 subs,r/rst( Bnts which when occurri ng within
an alicyclic or aromatic ring syst em%re radicals i ndependently sel ected
froma group consisting of (CL.6)alkyl, (CL.6)alkylidene, cyano, halo,
nitro, halo-substituted 15 (f81-3)alkyl, -X6MRL7R17, -X6NR17C(O) OR17,

- X6NR17C( O) NR17R17, _X6NR17C({ NR:Z “X60R17, -X6C(O R17, -X60R15,
-X6SRi 7, --X6C(0O) OR17, --X6C(O NR§7R17, s(O NR17R17, -X6P(0O) (OR8)CR',
-X60P( O (OR) OR17, X6NR17C(0O) R18, - X6S(OJR1$, -X6S(0O 2R18 and - X6C( O R18
and when occurring within 0

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




an aliphatic noiety are radicals independently selected froma rou
uconsi-sti ng_of cyano 20 halo, nitro, -NRL7R17, - NRl?C( d)mf'f!:hZ

'_NR17C( o , -NR17C(NR17) NR17R17, -OR17, -SR17, WZQ&S
C(O NR (o ) 2NR27R17, - P(O) ( ORL) OR17, -OP(O)(ORl
--NRl?C(O)R1$ -S(O R18, -S(O)2R18 apd - C(O)R18 wherei n R15, R s and

X6 are as descri bed above; and the N-oxide derivatives, prodrug
derivatives, -protected derivatives, individual isomers and m xtures of
| sonmers ther eof ; and the 13 March 2006 2d phar maceutlcally accept abI e

salts and solR[‘aige@((l;KSEBQh-S(ODHX@RHdWhaBﬁhXSFIEaNeﬁIXLGeor-dﬁtF—ywhmmsﬂ pr odr ug
derivatives, protected derivatives, individual isoners and m xtures of

ES‘{;‘?L%EH?E@QJQ I%@J%?%‘F%“'Iﬁﬁ%@ﬁ%ﬁébﬁfﬂ Ay Shsd 2?% ORTERS SR;‘dN

[ gz hydr al ?R'I@biqlgﬁs I bﬁ?h%r’ \i#[?lhukl bg{j I ﬁﬁﬂl ?E R5
R6 CS_| 2 _

ond % m(ﬁao& o e SRR R BLA CSl 2y opeeteny

het ero(Cg_12) bi cycl oaryl and Rl and R$ toget her W th the atoms to which R7

and BS qCsmiychelglChomlyhet enat@ HoydyakaeCkonkyl, Sk e)ayii Jlkyly| or
het eero( Cs. 12) bi cycl oaryl, wherein | optionally is substituted by 1 to 5

[l ek eenBIIROL NS °C e?cf S RBMRHIT, Br X 0. Xaso,
X0 NS o SRS ) A SR R lighg 0 74 1
C or (Croallyl, or () (Crndeycloalkyl(Cos)aliyl,  hetero(Csip)cycloalkyl(Cos)alkyl, |
(Cordaryl(Coshalkyl,  hetero(Csra)aryl(Coslalkyl,  (Coxabicycloaryl(Coshalksl  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,
- ’“NR“C(O)NR*SR‘G , -X°NR'C(O)ORS, -XGNRIGC(NR“?)NRﬁRw, wherein X® is a
15 bond or 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, :
20 . X6NR17C(O)OR17 XGNRWC(O)NRrIRw XGN-RI'? ")NRURH X60R17 XGSRI‘I -
L -X“C(O)OR” X“C(O)NR”R" —‘XGS(O)'ZNR”R" - '-x‘P(O)(OR“‘)OR” .
| ,X%P(O)(OR“)OR” XGNR”C(O)R“ X“S(O)R“ -XGS(O)ZRIB and. X“C(O)R13 and'
e ‘when occumng within an. ahphanc mmety are rad1ca]s mdcpendenﬂy selectsd ﬁ:om a group J

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




occurrence | ndeper(dent ly is hydr ogen, (CI -3) al(kyl or hal o-substitut ed
(C1-3) al kyI and Rlo is (Cl-3)alkyl or halo- substl tuted a@’:éﬂﬂ% and 13
Mar ch 2888302482t 03/ 024924 PCT/ US02129323 -3 R4 is --C(O)

-S(O) 2XSR11, wherein X5 is a bond, -Qor -NR 2-, wherein R12 ‘is hydr ogen
or (G.6)alkyl, and R" is (i) (CI.6)a Kyl optional,ly substituted by -OR13,
-SR13, -S(ORI3, -S(O2R13 , -C(OR13, -C(OOR 3, -C(ONRI3R14, -NR13R14,
n 4C( o) R13, NR14C( O OR13, _NR14C(ONRi 3R14 or -NR 4C(NR 4)NR; 3R 4, wherein

RL3 is SNiG %Ugikwé@ ) alggat *@@ﬁﬁ%ﬁ okoal kb geRTRIKY! |

(t- 12)aryI(Co 3)a hetero(Ch-i’2) a

C9-12) b VARG 1he {7 2 0 3 nd R14 .

- <(51t eac% ﬁ%ﬁb@r)@g Qég%)%gn®§ g@% )B@ﬁ%lg@é{%@ %@Sk(afll)

- (C3-12) cycl oal kyl (Ca3) allcyl, b.eterpo(Cs-12)rycloal kyl(Ca3)al kyl,

( C6- 12) aWhereiesR)in ¢ibord pe((aisadkyl B? (abeach edchugdce independently is hydrogen,
(C9-12) bi cycl oaryl (Co-3) al kyI or 10 hetero(CS-12)bicycloaryl (Co. 3)al kyl "or
(iii) (@B:p)byt|arahiplsaBuitdpdl (Cyk)alkyieind RICE GUEsioR ok NACBRYalky | -

phenyl (CO 3) al kyl- or hetezn(Ci)aryl (Co-3)al kYl substituted by X60R15, X6SR
5, -X6S. t%ﬁlkgd -X6S(O)2R's -X6C(O R 5, -X6C(0) OR15, -X6C(O) NR15R 6,
‘X6NRlsFSl 1 6C(OQ Rls' "X6R16C(O OR15, X NR16C(O) NR15R16 , .

 TX6NR16C( O) NRL is.a 15. bond-or
rehytone ot e NP RROEMAIT B Gl B el >

)cycl oal kyl (Co-3)al kyl, phenyl (Co. 3)alleyl or hetero(C5.6)ar. yI (Co 3) ai kyl
and R16 is hydrogen or (Cl_6)allcyl; wherein R4 optionally further contains

| to 5 substituents which when occurring within. an alicyclic or aromatic .
ring system ar ef:ﬁ"adlgzal s- i ndep ently sel ected fram a groyp consisting of

17 (Cl14)al kyl (Gl 6)al kyli de yanR al o, nifro, hal dfsubstituted '
(C1-3) al kyl , ~17C( 1784 xehg7C( O X6NRL7C Yp 17) -
“17R17, 6ORL7 - 7IRRE 0 ORL7, YX6CT0) RL7 SSURL TR 7' o

- X6P( 0 ( OR18) ORL gl BB g 23
@ - ® ©
?20 - ) | . o
)
R R®0 Q - _ ey
O _ s
§ L
10 e e

o= mprésenfs a single bohi,o: a double bond;
X7 represents aryl, heteroaryl or NR’QR25

n150 lerz

Rzo is selected from the group . conslstmg .of hydrogen, (C1-6)31ky1




. - X6OP(O (OR18)OR 7, _X NRL7C(O Rls, _X6S(O R18, -X6S(O 1B and - X6C(O) R18
:and when occummg within an aliphatic noiety are radical st3MawpeR@ent|y
sel ect g .2 group consisting of cyan, halo, nitro,
NR17C( w%ﬁ%NC(O)NRl?Rl?, WD 03/ 024924 13 March 205@%62129323
-4 _NR NC(NR 17 )NR nRn, -OR', -SRl%. _C(OOR', -C(ONR 17 R 7,
-S(O2NWR 7, P(O (ORL7)OR17, -OP(O) (OR17)OR17, -NRL7C(OR18, -S(OR, .
-S(Q 2R 1s and -C(OR18, wherein X5 is a bond or (O -6)al kyl ene, R17 at
each occurrence independently is hydrogen, (Cl-6)al kyi or hal o-substituted

() PSS Aol Sy b Bt
%eSréi%&eﬁsﬂ&#m@ﬁ@éﬁ%@éemﬁfe&%gé SIS0, lor2 (11 s double bond, 30
the group .. gonsi getltlscr}:gd Offroglydtrl-l%gegn:ouﬁ (oasiche of hydrogen, (Crsalkyl,
(C;.-lz)cycloalkyl(CM)a]kyl hctaro(Cs.lz)qycloalkyl(C&s)a]kYL '(Cs-u)aryl(Cn%)ﬁlki’L_
s etero(Coaryl(Cogllest, \ | (cg.lgbiaycxoaxyl(ém)ﬂlqd,_-
B hetero(Cg.12)- blcycloaryl(Cm)aqurl ;C(O)R"ﬁ; CER®, -3(0)21§2‘, -c(O)OR“,-
—C(O)N(R26)R27 CSNR®RT and ~S(O)NERZHR; o
R is seiected from —H, (Cgalkyl, (Cegalkenyl, (Cs u)cycioa]kyl(Cg.G)alkyl
hetero(Cs.)cycloalkyl(Cogalkyl, (C.s.u)_aryl'(CM)aJkyl or hetero(Cs_u_)aryl(CM)aJkyl
10 oﬁﬁmauy substituted with ammo -NHC(O)RiS or—RY wherein R is as .dgséribed ab_ove;
R is scloctod from bydrogen, (Croallyl, (CrueycloalkyliCodali
hetero(Cs)eycloallyl(Cogaliyl,  (Condarsi(Cojalkyl, hetero(Cs. ls)arylic;ﬁ)ﬂkyl,-
SXANHRE, -X“S(O)zk26 of -X'CORNRC(ORY Wherem R“ R“' andx“are as
described above; o -
. 15 | R* is 'selected' from the group comsisting of hydrogen, (-C.M)é]iltyl,
 (Coeycloaliyi(Colyl,  hetero(CaneycloalkylCogalkyl,  (Cordery(Codleyl,
lhetel‘o(cﬁz)aryl(co-e)a]kyl  (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 .
20 hetero(cm)cycloalkyz(cwalkyl (Cslz)af}d(cus)alkylthetem(cs-lz)afyl(cw)a]kyl
R is R” or —O-C(—O)—Rzg ‘ |
R?is (cmaucyl (G Iz)CYCIOBIkYI(CM)ﬁ]kyl hetero(Cs u)cycioalkyiccwaancyl;
- (Ceu)azyl(Caa)alkyl hetem(Cs 1z)ary1(Cm)aJkyl (Cm)blcycloaryl(cu:s)alkyl or

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




al kyl, 13 March 2006 WO 03/0
(C3-12) cycl oal kyl (Co j)al kyl

(C6,12)aryl (Co)al kyl and hete

24924 PCT/ 11802/ 29323 -5

,- hetero(C_5-12)cycl oal kyl ( OB ¥aeghidp06

ro(Cs-12)aryl (C8_6)al kyl; R2' is selected

fromthe group consisting of hydroge (Cl-9)allcyl,

(C3-12) cycl oal kyl (Ca. 6) al kyl ,
(C6_12) aryl (Co) al kyl hetero(

het er o( C5- 12) cycl oal kyl (C(~-6) al kyl ,
Ch. 11)aryl (Co_6)al kyl, (C9-12)bicycloaryl (C

_3)alkyl, hetero(C$-i2)-bicycloaryl (Co-3)alkyl, -C(ORD, -C(S)R26,

--3(0 2e, - C( O ORSwherefd ¥ NpRopaRy, furlﬁ‘é&dtl(tﬂﬁll?ﬁ S substiB{edroWhiEhRRbBen R i s

sel ected fromH, (Cl-6)alkyl, (Ca 6) al kenyl , (CS 12) cYcl oalkyl (CQ 6 ) al kyI ,
het er o( &) éﬂ:lnl_féﬁ! nl{ﬁ(’;ﬁt@%}aﬁg dBhtiv selected

het er of U@%ﬁ%ﬁ%{%ﬁl % optiomally substituted %ﬁ hﬁa)r(rfengc

NHC( O) Ri R15 wher. ei I bed above; d from -
- hydr oge %5&}%’1&']2 I@h@%ﬁﬁ’(‘%" 831 m%shalo-s RS
hetero(CS 12 c cloalk aI kyl 12) ar (Co 6) n
het er o €65 alkat.y | (CO)' q 9’) HRDXGNR wrs XaC( H&ﬁz‘fv

wherein R 5, Rl17 and X are as descri bed above; 1S R~ is selected fromthe.

groug ca]xéNRtl'{c(g]Ri

INRMR BgertoRE] . Kfa{arY,

het er o( C55- 12) cycl oaI kyl (C") al kyl,

XORE2)RISRTal Wcmom al kyl,
(C6_12)aryl (C")al ky I -

9L (7Q0-

I RN ol et oo

" hetero( | cycl dar aI kyl, RY
7 bl RN L i
p ﬁ))et eR rof (gghlpfl@gc(%@g)tya%;y l@%ﬁd&ﬁ%ﬁ%&yos%{eﬁéd(&%anf aaglrcifupl consisting ¢ of cyano,
' halo, nitro, -NRVRY, NRI'IC(O)ORI‘J NRI'IC(O)NRI’IRH NRWC(NRH)NRWRz? _ORI'I
10 ~SR17 -C(O)ORY, -C(O)NR”R” -S(0),NRVRY, P(O)(OR”)OR” OP(O)(OR”)OR"
-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 acceptable salt

- thereof.




- (C6-12)aryl (Co-3)al kyl,- . hetero(Cs-i2)arY1l(Co_3) yl,

) bi cycl oaryl (C')al kyl... or beter(C&L2)bl cycl oaxy1( CO- %?aMRISﬁh 2008 Mar ch
2006 -6 wherein X3 opti onally further contains 1 to 5 substituents which
when occurring within an alicyclic or aromatic ring systemare radicals

i ndependently selected froma gﬁoup consisting of (C.6)alkyl,

(C1.6)al kyli dene, cyano, hal o, hal o- substituted Yr6NR 17RI 77
X6NR17C(O) OR17, -X6NR 7C(ONR 7R T, (C13), -~ S X6NRL7L(N1 17)NR1TR17,
X6ORL7, XBChD) Rsfrect %6 ORIBTesHE SRETOXPIOYVE ouse (ECCAPPURATRL7,  X6S( O)

. R17Rn7, X6P(O) (OR8)OR17, X60P(O (OR8)OR17, Ki n17C(O)R18 XXS( O R18,

- ) 6S( dfitRd 8n alndmXtGacipnfe & anrd:dimhmmtofocmreaﬁimma\&isehderin amnardgdnalpimat i ¢ noi ety

are radical s i ndependently selected froma group consisting of cyano,

hal o, whichth malw B HBOE QRiRé, patifdloil 4AdNR s mRoloBRE 6ENR17) NRL7R17,
-OR17, 10 -S -C(OOR17, -C(ONRL7RI 7, -S(O 2NR TR 7, p(O (OR17) OR17,

CP(C%& 7)CR17 NRTC(O)R18 -S(O)RIB -S(O) 2R18 and -C(O R 8, wherein

7, RIB and X6 are as descri bed above. A second aspect of the

pr esent ti,on ceutlo conprising a

Pher apeut | Aaniy® SrECyt (8 bafhsR BV SRR bl f ARy PhesB8Bve T n° 15
conmbi nation w.th a_pharmaceutically acceptabl e excipient. There may be
* provi-gepoand pEFaRa i cal conposition that contains a conpound of  Formul a
-1 ar their N-oxide derivatives, individual isoners or mxture of isoners

t hereof, or pharnmaceutically accepkﬁ@le salts thereof, in adm xture with
~one or nore suitable excipients. There may be provided a netliod for

treating a disease in an aninmal in pch 20 inhibition of cathepsin S can
+ prevent, inhibit or aneliorate tge’ at ology and/ or

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




"~ March 2006 6b

synpt omat ol ogy of the di sease, which nethod conprises adm nistering to the
animal a therapeutically effective anount of conpound of3 aichm?0861 or a
"N-oxi de derivative, individual isoner. or mxture of isomers thereof; or a
pharmaceutically acceptable salt thereof. 13 March 2006 6a A third aspect
of the present invention provi de%bt he use of a conpound as defined in the
manuf acture of a nedi canent for treating a disease in an animal in which
Cathepsin S activity contributes.to the Spat hol ogy and/.or sym onpl ogy of the
. disease. ARfBHA® Lot ~(O)DABR IpwhstemtXuﬁ‘aéJnnd,mO—pobvNEes,ﬁ @eidcess for

* prepari ng a corrpound of Formula I': in V\:hl ch Xl and X2 are bqtzh met hyl ene
o Xl dBEGT 6 1,la8d R1DR AN R @RB RO o
Sﬁ%\h #el n |a§%hydrogenqia§ngﬁés ‘ hydrogen or-(Cl. )alkyl or RS

'_and R6 fge MII t pmat o Whi 1|an 14att 4form (C X
cycl oaq; eny‘ls?8 t’ergﬁ@hﬁ‘Z) cygﬁg kenflﬁg)(?é %@N? e’t erxg%giglm aryl, .
" (C9_12) b| cycl oaryl e o( 12 and R (8. together wth
t he atNREGO)R Whiddh' Q(Oﬁﬁég FﬁchaﬁKoéNRgéﬁ "fléf‘ln(i'@ﬂie)@ ‘@}WBI oal kenyl ,

het ero(C6-12)aryl or het er 0(08 [ 2) bi cycl oaryl, wherein R3 ‘optitonally is

substR¥ys ¥yclo 1 elCobpdiCognikyloroup -
~consi st nggo]? (Clggll)aja{%il cyano ha 0o, ha Oﬂ%}&%ﬂgl gut e%ér(la yal kyl,- nitro,

: :;<i1(43( | &-lﬁﬁ’@iﬁ%%ﬁg’ ’whereu g%ls amggé("g’ or (c3 ) ;(|4§3(/| eﬁéa RO ‘at
(G diahervisnyi oot il i depindih oitpeadgad wﬁ%"a@i’bﬁahh“iéd
or (Croulyl, or () (Coroycloaliyl(Coalkyl, heterofCs. 12>cycloﬂq1(m3>m1 |
(Comdaryl(Coaalkyl,  hetoro(Cs.daryl(Cosalkyl,  (Co- 12)b1cycloaryl(%ﬁalkyl 6::._
hct@.ro(Ca-labiwcloml(qs)ﬂlql B Y | _(cys)cycléaﬂsyl(c«.»s)_?lky% |
etero(Cs eycloallylCoJalkyl,  phonyiCosalksl or  eterofCsarl(Cooalll
substitated by -X°OR, -X°SRY, -XGS(O)R” —XGS(O)zRis“ —X“C(O)R“
—X°C(O)ORY, ~X°CONRR", X"NR”R“' X"’NR‘GC(O)R” ~X*NR*C(O)OR”,
| -X“NR‘“C(O)NR”R"‘ XGNR“C(O)ORM XﬁNR“‘C(NRlﬁ)l\JR‘SR‘6 wheremXG isa
bond or methylene, R“ is (c%)cycloalkﬂ(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 ring system are radlcals mdependently selected from a group consmtmg 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“)OR”-
—X“OP(O)(OR“‘)OR” XGNR"C(O)R“‘ X63(0 18 —XGS(O)ZRIS aud X6C(0)R18 and

when owumng 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”



R4 is -C(OX5R11 O -S(O2X5RI I, wherein X5 is a.bond, -0-- or -NR 2--=.

wherein. R12 is hydrogen or (Cl:6)alkyl, and R11 is (i) 18daehZO0RE|

optionally substituted by.-OR 13, -SR13, -S(OR13, S(O 2R13, -C(0)R13,
-C(ODR13, -C(0)NR13R14, -NR ~R14 -NRI4C(O R13, --NR14C(O OR131WVWNk
14C( O) NVBR14. or - NR14CW) NR R14i wherein R13 is (C3-

) cycl oal kyl (Ca3) al | cyI het er o( CS.6k2) cycl oal kyl (G 3) al kyl , (C642) (Co-3)
al ky hetero(CS | 2) az’ YI(Co 3) al kyI (C9-1) bi cycloaryI(Co 3)a| kyI or 14 at
each occINREPERNELEEH dORT y- IR haoogRH, -R@RESTECL | O)NRREAT vI (Ca
3)alkyl and R. or (Cl4)alkyl, or (ii) (C3-,2)cycloalkyl (Co..3)alkyl,

het er o CpORDRYGORE! kéd}((@)(o%)"abkyl -NRlzc(oam&r VIXOR'S) abopR'® and

het er o( C5- 1z)azYI(C03a, (C9-12) bi cycl oaryl (Co-3) Yl or.

o S Kt o1 “%ﬁ@ﬁ%ﬁ“ﬁg‘*‘*”“éﬂ?iilikﬁ;
-xes<o§29R ‘5(%@3?%1’3/ b @?’&ift‘ﬁs &1% B?ﬁ%%sﬁfaéq%#@éﬁnsf&em

C(ORu, - X6NR16C( ORI'S, - X6NRL6C( 0) NR15RI 6 , X6NR 6C( O) OR16,

X6NRL 6 ChalRig st 2alligrein X6 is a bond or nethylene, RL5 is
(C3.6)cycl oal kyl (Ca. 3)ai kyl ,- hetero(C, -&ycl oal kyl (C3) al kyl .,

phenyl ( Co_3) X7 isyl graup cbfd:toanuié(aé,-(ﬁ)«axy)t (C.o-3)al kyl and R16 is hydrogen' or
(Cl-6)a kyl; where in R4 optionally further contains | to 5 substituents
whi ch when occurr| ng within an alicyclic or aromatic ring systemare
radical s i ndep Bermdly sel ect ge from gBzogr OUP cgsi stingwof (A .6)al kyl,

.(d.6)al kyli yan; hal o&l ni §ro, 1 hal o- subkti tut edi (C13) al kyl,

- XXNRL7R! 7, % &) ORRA NQR) N /{m £(R17) NRl?Ri 7,.
-X60R17, 17 X6 1 -~ 17R 17 - XBP(O'(QR18 SX6SR C(D) DR C( O} NRL7R
X6S( 3 2hTR 18) SREKGNRL7CRD) R, - X6S(0) R¥ 8 X6S(0} RLS and - X6C(}
| @® L ® ©

nis0,lor2;

R¥ is seclected from the group consisting of hydrogen, (Cigalkyl,

 (Ca)eycloalkyl(Co.e)alkyl, hetero(Cs.i)eyecloalkyl(Cog)alkyl, (Cs.iz)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 )aryl(Coglalkyl, - (Coabicycloaryl(Cosaliyl, hetoro(Cp12)-
bicycloaryl(Cos)alkyl, -C(O)R™, -C(SR™, -S(0)R”, -C(O)OR, -C(O)NR*)R”, -

 CONR™R™ and -S(0)NER™)RY,
_V ~ R® s selected from (Crglalkyl, (Caglalkenyl, (Carz)oycloalkyl(Cogalkyl,
* hotero(Cs mloycloalkyl(Cagalkyl, ComdaryliCodalkyl or h_etem(cs._n)aayi(cwalkyl

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




ORS8 -X60P(D)(OR and , , when occng within an aliphatic noiety are
~radi cal s i ndependently selected froma group consi sti ng 18fMagla00thal o,

nitro, -NRL7RL~, _NR17C(0)ORL.7, ' -NRITC(0)NRI ?R17, 13 March 2006 6c
-NR17C(NRL7) NR17R17, -ORL7, --SR17, --C(O)OR17, -C(O) NRL7Ri 7,
-S(0) 2NRL7R17, --P(0O) (ORL7)OR17, -OP(O) (OR17)ORl7, -NRL7C(OR's, _S(OR's,

-S(O 2R s and -C(OR 8, whereing6 is a bond or (C -)alkylene, R 17 at
each occurrence independently is hydrogen, (Clj)alkyl or hal o-substituted

Cronn o pa B SelsulCadholisthof, RYSISSC ko %%%%24@0 R20 Roo

Sel et eHFRGH AT B gARE: p%%wl@@%@én heedlgr o, 7 1

5 B S Bkl SEnm.
described above;

CR® s selected from the group consisting *of hydrogen, (Cl.s)a]kyl
(Ca-ukycloﬂlwl(%)ﬂkyl heter.o(C&xz)cycloalkyl(CM)alkyL' (Cm)ary_.l(cos)aﬂjc’yl,-_
hetero(CoaryiCogllyl,  (CorbioyeloanyiCohallsl  and  hetero(Cerd:
bicycloaryl(Cy.s)alkyl;

R”  is  hydrogen, - (Croaliyl, (Csaleycloalkyl(Cogalkyl,
hetcro(Cs.u)cycloalkyl(CM)alkyl (Cs. n)aryl(CM)aJkyl or hctcro(Cs.u)alyl(Cu)alkyl

wherein X> optlonally ;’urther 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 '
(Crs)alkyl, —XGNR”R” -X"NRC(0)ORY, -X‘NR"C(O)NR”R"’
X‘NR”C(NR"’)NR”R‘" -X°0RY, -X“C(O)R"’ X‘OR” X63RI7 —X“C(O)OR” |
—XGC(O)NR“R” ~X°S(O)RNRRY, -X°PO)OROR", -~XOP(O)OR®)OR",

._ -X‘;NR“_’C(O)R"‘, _XGS(O)RI_B, ~X6,'S(Q)2R“‘ aﬁd‘-—XGC(Q)l-izmlan@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




R21 is selected fromthe group consisting of hydrogen, (C _9)al kgl,
(C3-12) cyd oal kyl (C04) al kyl , hetero(C5-12) Cycl oal kyl ( C" )& Mareh 2006
(C6-12)aryl (C")al kyl, hetero(Cs-12)aryl (Co-6)alkyl,

(C9_12) bi cycl oaryl (Co_3)al kyl, hetero(Cs-12)- bicycl oaryl (Co. 3)al kyl,
-C(0)126, -C(S)R26, -S(O 2R26, -C(OCRS, -C(O N(R26)R27, - C(S)N(R26) R27
and -S(O 2N(R27 )R26; R is selected fgeom (Q 6)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 (Co )alkyl or hetero(C5-,2)41(C')al kyl optionally substituted
with amino, NHC(O)R15 orRi 5 wherein R+8pBs as descri bed above; 13 March
2006 6d R is selected from hydrogen, f& 4) al ky4,

(C3-i2)cycloal kyl (C'")alkyl, hetero(gg= (Q)z:ycl oal kyl (C1 ) al kyl,

(CG 12)aryl (G)al kyl, hetero(CS,13)aryl(Ca..6)al kyl, X4NHR', XS(O 2R or
X4C(O) RL7TNR1L7C(O) R17 wherei n RGN X are as described above; R26

is selected fromthe group' consigfing 'of hydrogen, (C -6)alkyl,
(C3_i 2)tycl oal kyl (Co)alkyl, hetero(C~QI)cycl oal kyl (Ca-6)al kyl "
(Cs-12) axyl (Ca-6)ai kyl,. betem(C_-,-12)aiyl.(C44)al kyl,

(C9_x2) bi cycl oaryl (Co-3)alkyl and heté&ro(C8_1z)- bicycl oafyl (CO 3)al ky1; 27

R i s hydrogen,.{Cl4)al kyl 1x el oal kyl (Cd. . 6) al kyl,
het er o( %_12%%7%%%&??%@?%&@%%( C612) aryl (C6) al kyl or
het (ro(Cs-12)aryl (C ")al kyl; wherein X3 optionally farther contains 1 to 5
substituents which when occurring yot hin an ahcyclic or aromatic |ing
System are radi-cal s i ndependently pel egted. froma group consisting. of
(G .s)al kyl, (Cr_6)al kylidene, c 0,,ni tro, hal o-substituted
(Cl3)al kyl, X NR1L7Ri 7. -X NR 1C(O (R17; RX NR17C( O NRPR17, .-X
17C(NR17)NRi 7Ri 7~ - X60OR17, -X6C( O XsORI 5, -X6SR17, -X6C(O ORI 7,
-X6C(O) NRL7Ri 7, -X6S(O 2NR17R17, - 1 (0) (I%R) OR1l7, -X60OP(O ((c)R OR17,

@

in whichxl_, X% R, R, R and R are as defined in the Summary of the

Invention forFormula I; or

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

R20 0 R20

l 1 '
e
23

(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):




- X6NR17C( O R18, --X6S(O RLS, -XGS(0O) 2R18 énd X6C(O) 0" and when occurring
Wthin an aliphatic noiety are radicals independently si&Maich@006om a

group consisting of cyan, halo, nitro, .-NRL7R17, NR17C(O) OR17,

it

_NR17C(O)NRL7R17, -NR 17C(Nt 7)NR17Ri 7, -OR17, --SR17, C(O) OR17.

--C(ONRI 7Rn; -S(O NRr7R17, -P(0)(ORL7)OR17 OP(O) (ORL7)OR17, -NR17C. (O Rils,
-S(OR18, -S(O 2R18 and --C(O R18sf wherein R , RL7 R 8 and X6 are as
descri bed above; said process conprising:' (A reacting a conpound of

I whi ch x1 . GRS el ottt S RS AR b e y of e

Inventigg fu?r.Fo4mla I, or (E) reacting a conmpound of Forrmula 2 with a
compoun Bt %8“ ormula (b): za (b) in which RO, R23 and R25 are as
defined in the Summary of the Invention for Fornula 1; or (C) reacting a
compound of Fornmula 2 with a conmpound of the fornula (c): R0 t HNC - ~N~
2s R ~\\

(D)optionally converting a compound of Formula I into a pharmaceutically

acceptable salt;

(E) optionally converting a salt form of a compouﬁd o f Formula I to non-salt formo;

(F) optionally converting an unoxidized form of a compound of Formula Iinto a
pharmacentically acceptable N-oxide;

(G) optionally converting an N-oxide form of a compound of Formula I its
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
phamaceutically 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?‘

. R23 0 0 (c) 13 March 2006 6f in which R20, R23 and R2S are as defined in
"the Summary of the Invention for Formula |I; and (D) opti3oMaichy086nverting
a conpound of Formula | into a pharmaceutically acceptable salt; (E)
optionally converting a salt formof a conpound o f Formula Ito non-salt
form indiF)dvaptdoatdd layd apiRueed ofigsaners nthasieol; zed fher phaviaeeutioatpound of
Formula | into a pharmaceutically acceptable N-oxide; (G optionally
converdobBgdsdNs ipxdgte formof a conpound of Formula | its unoxidized
form (H) optionally resolving an indi |idual isomer of a compound of
Formula | f ; ] N ; ' I ting a
non- der i vatj{‘?g(l] ag%eﬁggc))fl}h%f)%F 8{2(1311}"%&@& ?ro?({rﬁite%)ag%g ar n%%ﬁé)&?mégh y prodrug
derivative; and (J) optionally converting a prodrug derivative of a
‘conpound of Fornula Ito its non-denfrati zed form There can be" provided,
processes for preparing conmpounds off Fornula | and the N oxide
derivatives, prodrug derivatives, Pragect ed derivatives, 13 March 2006 7
i ndi vi dual isoners and mixtures gf~Tsofers thereof; and the.
pharmaceutically acceptable salt§ thereof A fifth aspect of the present
I nvention provides a corrpqlund of Forrrul)?3 | x:

R
\N

=~

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




R4 N' ~Y HO Ix 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) 23 March 2R0G NRS,
wherein R$ is hydrogen and R6; s hydrogen or (Cl.4)alkyl or R5 and R6
together with the atons to which R5j;and R6 are attached form

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

and RB. ¢ BopREIoH Il s B oalﬁfd@» R e R Cupar v and =
wher ei 1 FEOOROHAK P A s ubst 1t ot AP B PBTBCHITRSI o i ndep@ndent [y
sel ected froma _group conS| sti ngRtf (A -4)al kyl, cyano, hal o,

hal o- subbeiere(@sedbicy ra ¢ach RANIRGRE, indepegntlyds BREO2ORA C( O) NRORY,
- X4C(O OR9, X4S(ORI, -XS(0)2R' and X4C(O R1, wherein X4 is a bond or

(C12) al kyt d@pgaliR, atr EBCE; popdaily{Ts Salkyl ciptanal€aihoycioslicylCy:inficmh,
(C1..3)al kyl or halo-substituted (Cl.3)alkyl and RL is (C 3)al kyl or

hal O- s UbRt ARG §uikyl3) ALK AR IR QBRI RIUCHIATSERLL, wher &i n

X5 is a -0- or NR12-, wherein S ydrogen or (ClL.4)al kyl, and O
I-%((C)I)J)z(lgée%@f&%ﬁ’%%}’%) :S),Ub E:I(toij}\leR%%L cgﬁri’iﬁ}lﬁﬁ“f4 O???lRéB 11
2000 7a (3T et G RV o PRTEAREIE, Lty 5?&5353 o
Eg9612) b7y a‘%‘%‘g&r @%}(ﬁéﬁﬁﬁ% (%t Péﬁ(%’@ ﬂs(_ga%@c)?(od %%@)o By:al ky1 and

R14 at e%gg( occy 5 rlgnce |XQN1{1§:qglent I yxgﬁRllgn (%r)ﬁ -X'SNRmC(O)ORIS,
| 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, _XGORIT, _XGSRI'?’
X°C(O)OR", - SSC(O)NRRY,. -X°S(OpNRRY, -X°P(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,
PO)XOR™ORY, -OPO)ORORY, NRVC(O)R™, S(OIR™, -S(O):R™® and -COIR,
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; | |

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




or (C4)al kyI 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

het ero( C5_12) aryl (CU-3) al kYl, (C9-12)bicycl oaryl (CO-3)al kyl or

het er o( C8- 12) bi cycl oaryl (COB) al kyizbor (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 substitut ed by -X60R15, -X6SR15, X6S(O) R15,
X' 'S (0)20, -Xegef ORL5, -X6C( CR’-S, - X6C( O) NNR15R16, XNR15R16,

-X6NRI6C(O R §, XGN\R 60(0)0%1, m@?el GO( O) NRL5R16 B X6NR16C O ORL6,

- X6NR16C 1) | () (NR sa b or-etmyl ene, R15 is
(C3-6) cycl oalkyli( RA kyt? Cx®B) cyttoa @?al kyl ,

phenyl (Co, 3)al 1 N g{ ero( ) ty (C0_3)al kyg®and R16 i s hydrogen or
(C14) al kyl ; wherein optionally further contains 1 to 5 substituents

whi ch when occurréﬂg W thin an ir)cycl ic or ar or’r{ail C ring systemare
radical s i ndependent |y sel ect ed om a group conststing of (CL.6)alkyl,
(Cil-6}al kyli dene, cyan, halo, nitro, hal o-substituted (Cl.3)al kyl,

- X6NR17R17, 6NR17C(O) OR17, -X6NRL7C(O NR17R17, -X6NR17C(N 17) NR17R17,
-X60R17, X6SR17, O -X6C(0) ORL7, HX6C(O) NRL7R17,. _X&%( Op2NR17Rn,

- - X6P( O ( N OP(O) ( 8)CR17, XNRI?C(O)L?lS -X S(O)R18
- X6S( 0O 2R1 O R18 and ’ egOring wit b

O%;natl C noiety are
radicals i ndem?émﬂ%ot ly sel ected fr anya group consis eyano, hal o,
nitro, NRL7RI 7, -NR17C(O OR17, -NR:L?O)NR:L?R:L? NRI7C('NR17) NRL7R17, -OR1
, -SR17, 'C(O)CR%&) -C(O NR17R17, -S()ZNR 17R17, -P(O(OR 7)CR 7,

--OP(O (OR17) OR1 NR17C( O) R15, €B5( 0 R15, -S(O)ZRIS(@nd -C(ORLS, wherein
X6 is a bond or (Cl4)al kyl ene, R17 at each occurrence i ndependently is
hydrogen, (C14)al kyl /St hal o--substitut ed (Cl 3)al kyl and R18 is

(C1.6)al kyl or hal o- i F&3 ks a group of Pornula (a),
(b), (c), (d), (e), ' ) or (h): 13 l\/ar%NZOO 7b R2

Q =

| 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




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 18 Mmzb 3086sel ect ed
fromthe group consisting of hydrogen, (Cl. s)alkyl, ‘

(C3-12)cycl oal kyl (Co. 6)allyl, heterg(Cs-12)cycl oal kyl (CVM al kyl,

(C6-12)aryl (Co-6)al kyl and . hetero(C5s-iz)aryl(CD-6)alkyl; R21 is selected
fromthe group consisting of hydrogen, (G _9)al kyl,

(C3-1z)cycl oal kyl (Co-6)al kyl, hetero(Cs-12)cycl oal kyl (Co-6)al kyl,
(C6-i2)aryl(C-6)al kyl, hetero(Cs-12)aryl(C')alkyl,. (C9-12)bicycloaryl (Co

3) al kyl - hj I - 6 O) R26,

_s% ?)) 2&@@@@@%@5&3&1@_ @“chﬁgﬂk%@@¥@@ﬂé%%% 7)R26: R23
'( o3 ﬁ'z)e@ﬁﬁ%l& {é{ﬁi}}@gdg%gwo) ﬁ@( %%%ggﬁ&@% R15 is as described above;

het (CS-i 2)eycl kyl (CO_6)al kyl, (C6-12 | (Co-) al kyl

hgt g SE C5- I1 a?/’fﬁl ?S%l&@%f} gafle?I )h?rérﬁé%n&ﬂ@%@g%b-ﬁzwééﬁwlh«sﬁﬁ%o, NHC(O RI 5
or .R15 wherein RI5 is as described above; R25 is sel ected from hydrogen,

(Cl1. 6) ahdterb(Csf£RScIbaAkeNCi Pealsky | (CRHEYRTIGYAIky], hetero(Cs.y)aryiCo.)atkyl,
het er o( Cs- 12) cycl oal kyl (Co-6) al kyl, (C6-x2)aryl (Co. 6)al kyl,

1 B T O R SISO o A T
described above;

RZG (is selected from the group consisting of hydrogen, (Cr.galkyl,
(Ca-n)eycloalkyl(Cogalkyl, hetero(Cs.up)cycloalkyl(Coglalkyl, (Cozaryl(Cogalkyl,
hetero(Cs.12)aryl{(Cog)alkyl, (Cy.1p)bicycloaryl{(Cy.3)alkyl and
hetero(Cs.12)-bicycloaryl(Cos)alkyl;

| R is hydrogen, (Cre)alkyl, (C3;lz)cycloalkyl(co_g)alkyl?
hetero(Cs.12)cycloalkyl(Co.g)alkyl, (Co.12)aryl(Co.g)alkyl or hetero(Cs.1p)aryi(Co.g)alkyl;

R®is R? or -0-C(=0)-R%;

R is (Cre)alkyl, (Cs.12)cycloalkyl(Cos)alkyl, hetero(Cs.12)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 _(Cléjalkyl, (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,
XCONRRY, ~X63(0);NR17R‘7, XPO)ORHORY, -X°OP(O)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,




descri bed above; R26 is selected fromthe group consisting of hydrogen,
(Cl-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, (C6-1 2) aryl (C0-6)al kyl, hetero(C5
i 2)aryl (CO..6)al kyl, (C9-12)bicycl garyl (C0-3)al kyl and

het ero(Cs-12)bicycloaryl (Co 3)al kyl; R27 is hydrogen, (d -6)alkyl,

C3-12 -1 | qal k Il cyl,
(05, 12) 2%‘*3%"%0%%‘1@% e “ﬁ%@é@ RS W N rhaorE 2 o
-0 C(--0 is | k 12) cycl oal kyl (CO 3) al kyl
het g o( C)s %‘)‘ @bﬁ@) %ﬁ ‘(;3 szym C%—C(Ha(@n(m")ogﬂ
het er o( 2 I kyl , C9 12)b| cycl oaryl (Co-3) al kyl or -
het er o( %\’é 2}%5 erSanI%/ ’(@(ﬂ)ﬁ} hk@/JrC(Om‘érmcfe;ﬁ(&‘sme | REfadpl WOt dher cont ai ns
1to5 substltuents whi ch when occurring wthin an alicyclic or aromatic

ri ng systdesoribedabomeliocal s i ndependently selected froma group consisting of
(C1-)al kyl, (Cil.6)alk)iidene, cyano, halo, nitro, halo-substituted (Cl-3)a

yl, - X6Nishd 6N ideXBd¥Fh ek P 5&)1% SERR NV Ji¥ady )NRL7R17,
X60Ri 7, -XGC(O)D)Igm - X60RI'5 dsegb xé’moc%ﬂ amgsx‘é‘qqﬁjﬁ%% :

X6S( O) 2N ' R',

X6S§O§mgﬂa%g(%%ggl%an?%éu&@%g@% én occu rﬁﬁ%gn %‘f% an
| i phat I de dent |y f

consi ot i %@%ﬁé%ﬁd D HOR ol Nide vy
NR17C( O NR17 NRL7R17, NR17C(NR17)NR17R17, -OR17, -SR17,

o orLE a@("é}) rivateespjikyduahsomers mdapixares poiRemers f@pu) Ik ORX 7) ORZ7,
NR 7(OR 8, -S(ORL8, -S{O7R'S and -C(O)R 8, wherein Ri5 RL7, R18 and X6

are as. described abovepz9kn8h®mfrdeX diend Brididyes. prodrug
derlvatlves protected derivatives, i1ndividual 1sonmers
Definitions:
Unless otherwise stated, the fz)llowmg terms used in the speciﬁcaﬁon'anci;§laims

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 £,




and m xtures of isoners of conpounds of fornmula Ix; or one of
pharmaceutically acceptable salts and sol vates of such thMpahrg@®6and the N
-Oxi de derivatives, prodlug derivatives, protected derivatives, individual
i soners and m xtures of isoners forpala I x. DETA LID DEsclurTloN OF THE

| NVENTI ON Definitions: Unless otherw se stated, the following terns used in
the specification' and clains are defined for the purposes of this

-~ Application and have the follow ng nmeanings. "Alicyclic" nmeans a noiety

‘char ackef "gmg ARG o0tk '-'C%E@gj 1y W) fll sed. nepoaromatic
fﬁng s%fg%%ﬁre E%aving'prg%g?€$%%gﬁg§e |ng£§ﬁ%se 0 agﬁﬁ%ﬁgﬁggghand .y .
be saturated or partially unsaturated with two or: nore doubl'e or triple

: bonds.ﬂd%af vg}gtgen &?fé)%ﬁtofzf’ﬁ' V%W&PBP@%WQCWH%&W@Nanched.

chai n arrangement. of -t:he constituent. carbon-atons -and may. be saturated or
partia(@8- u JardtCGa)alkodh inclodesr phomgl, d debtd, ophdnetiple bphetylethyll ky 1"
represented by itself nmeans a straight or branched, saturated or. - =
-unsat uBghenlylpropyi, pichthiedikendi cal havi ng the nunbér of carbon atomns indicated
(e.g., (d-6)alkyl includes nethyl, .ethyl, propyl, isopropyl, butyl,
~sec-butyl, isobutyl, ter. butyl, vinyl, allyl, 1 propenyl, isoprropenyl,
:I-butenyl, 2r-butenyl,' _3 butenyl, . 2.-netihylallyl, ethyhyl, 1-propynyl,

.2 propynyl, and the like) ..Alkyl represented along with another radical

(e.g., 13 March 2006 7e as in aryial kyl) nmeans a straight or branched,
sawed or unsaturated aliphatic divalent radical having the nunber of atons
“indicated or when no atons are indicated neans a .bond {eg, (C6.x0)a

yl (Ca3)al includes phenyl,- benzyl, phenethyi, 1-phenylethyl .3

+ phenyl propyl, and the like). 13 March 2006 WD 03/024924 PCTI US02/ 29323 -8




"Al kyl ene", unl es$ indicated otherw se, means( a straight or branched

sat urat‘gﬂ %Zﬁ%at urated, aliphatic, divalent radical hd@l% chR80Gunber of -
‘carbon a "AHi cated (e.g. (Gi-6)al k)l ene includes meAMYSRABPCHK-),

et hyl ene (-CH2CH2--), trimet hyI ene - CH2CH2CH2-), tetranet hyl ene

(- CH2CH2CH2CH2-) 2- butenyl ene (- CH2CH=CHCH2-), 5 2-nethyl tetranet hyl ene
(- CH2CH( CH3) CHZCH2-), pentanet hyl ene (-CH2CH2CH2CH2CH2-) and the |ike).
"Alkylidene" means. a straight or branched saturated or unsaturated,

aliphatic, diAuaiiet, ﬂxﬂébls@ﬁhcdﬂ@i/étﬂ&w&i&em%&@ﬂ t%@bﬂa Bncdd, iffraleadcat ed

(e.g. (CG-6)al kyI i dene incl udes net hy ene (-- et hyl i dene (=CHCH3), .
isoprop all ne (=CH
CH=CH2) | ii %_?)d?\)akm n%‘ﬁﬂﬁyﬁég@%él%ﬁg%% “é&’s’l P&di cat ed

ot herw Z@ @E}e'\? (ﬁ% of the inyention containing anm no noiéties include -
prot ect £41-4) edgdRylens; ¢Ghbd, phgiene t ((d gt thmethyimmao

noi eti es incl ude acetyl tent - but oxycar bonyl , benzyl oxycar bonyl, and the

i ke. 16CHCERCHat); temmeﬂxym‘e mﬁh@z%ﬁ:mqmmm (SCHQJH-—CILEII%S) cats,

.rabbits,, cattle, horses, sheep, goats, sw ne, deer, and-the |ike) and

non- smnuahahﬂa_a,tgmdm &e, and tf“@CHb@HICH @EB@IZI)C neanfrf)@u%bﬁﬁ,)é x\,herelln

the constituent atons.make up an unsat uat ed ring syste ons in the
ring sy tgﬁbﬁ [ nd the. total nunmber of “pi electrons is
equal - g | gﬁe%?&wsﬁaggégc% nocycl ic or fused bicycl i c ring assenbly
-containing th al nunber of ring carbon atons indicated, wherein each

ring .is corrpr E‘Eﬁe 60Fans @ sy P branghsdwamefed or amsatarated, gliphafion f used

with a second rlrg forms an aromatic ring assenbly. For exanple, optlonally
)

+ substit divelgny cudi¢ad)havirg Gie weskbriof ¢dibon Afmphs elicasl (engl @l%?aﬂqbidend: S
includes methylene (=CHp), ethylidene (=CHCH), 1sopropy]1dcne ("‘C(CH3)2)
10 propyhdene (—CHCHZCH3) a]lyhdene (—CH—CH—CHz) and the hkc) |
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—;buthycarbqnyl?
benzyloxycarbonyl and the hke | -
15 . "Animal® mcludes humans, non-human mammals (e.g., dogs, cats rabb1ts cattlc =
E hors&s, sheep, goats swine, deer and the hke) and non-mamma]s (e g bu‘ds and the ]Jke) | _ Jif '.
| "Aromatzc" means a moiety whercm the consument atoms make up an unsannatcd- ‘ S |
| rmg system, aIl atoms in thc rmg system are sp hybndmed and the total number of p1 o
electtons is equal to 4n+2.
- 20 "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
_‘ atoms and is aromauc or wheu ﬁlsed wﬂh a second nng fmms an aromanc nng assembly :' :
| . | For example opuonally substttuted (Cﬁ-zo)alyl as used in th1s Apphcatlon mcludes but 1s :-:' .

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




R

not limted to, biphenyl 2 yl, 2-bronmophenyl, 2-bronocarbonyl phenyl, 2

. bronmo-~ 1 3 March 2006 WO 031024924 PCT/ US02129323 -9 S5kXMarsh@gbenyl

5 tertr‘P 8%%3?){‘“ 4- car bamoyl phenyl, 4-carboxy-2-nitrophenyl . . -

2-chlo 4- - chl orophenyl, 3-chl orocar bonyl phenyl”,

‘4-chl orocar bonyl phenyl,  2-chl oro- 4.4l uorophenyl, 2-chloro-6 fluorophenyl,

4-chl oro-2 .nitrophenyl, 6-chl oro- 2-nitrophenyl, 2,6-dibronophenyl,
2, 3-di chl orophenyl, 2,5-dichl orophenyl, 3, 4-dichlorophenyl,
-di fl uor onet hoxyphenyl, 3, 5-di net hyl phenyl, 2--ethoxycarbonyl phenyl,
f

| uor sfhRRYphenyl; | QR herfylj SARBARKIGIRARYY], ALcABEDPI MRy,
nmet hoxyphenyl ? rret hyl p (ka)nyl 3- net hyl phenyl , ) 4 met hf/sﬁphenyl 4

2
2-
4-
5- et hy he yI rophenyl ,
R R %ﬂ%ﬁo@é*b%gﬁlﬁﬁﬁ Ry B
2- r|quoronethoxyphenyI 10, 3- tr uoronethox phenyl
4-tri f1 dehiorediiorepheayl, | 2shioro-6r ﬁﬁ@%V?QﬂQHPP@¥W%O§6#¥FﬁyIphenyl
4-trifluoronethyl phenyl, 2- trLquoronethyIsqua yl.phenyl, 4-tr

f (NOMMﬂmwhmﬁamﬂ&&m@mmmmmﬂheIl&ﬁdﬁmmewa &&@ﬁﬁm@&hﬂ;
(C6-10)aryl as used in this Application includes 3-acetyl phenyl,

n
t
t
t
u

3-tegt-hutspeaphaiy am nonet hxhbRensthex nyl - 4-yl 3,53k henyl ,
4- hydroxyphen%%b %ﬁwnet hoxyphenyl ,  napht kﬁg%slﬂ 15 3 phenox‘!;‘/*%)‘{lpgnﬁéf1 phenyl ,

d th I I bi h
unber 3PTxgbGbRERII ARy Y Shdophbilh, 2= PR BbonSRRRAT 00,1
2ssonb iﬁ&%mﬁéfyﬁﬁ—%gﬁw%#%%ﬁbﬁ%ﬁw%@ﬁ s Bhe,

iminoketone derivative thereof (e.g., (Cg.10)bicycloaryl includes

cycl ohespefliybByitrostenst, Lambttyjetfomeplently haph#h-2-yiliZenitoghedyB 3ittaphenyl,
rahydronapht| yl, indanyl, indenyl,
4-nitrophenyl,  2,3,4,5,6-pentafluorophenyl, phenyl, meﬂuo_romet_hoxyphenyl,
10 '34¢HﬁxnoﬁkﬁhoxyphéHYL ' 44Iﬁh£nbnnﬁhoxyphényL | ZAIHhﬁnohmﬂhyhﬂﬁqu,
3-trifluoromethylplienyl, ‘4;hdfhnﬁxmneﬂudphﬁzqd, 24Iﬂﬂﬁon&nuﬂhykﬂﬂfanyhﬂuqu,
4—&iﬂuoroﬁ1&thyl§u]faﬁjlﬁhéﬁyl, and the like. Optibn_a]ly SubSﬁtl-l‘.de‘ (&iojéwl as used
in this Applicaﬁbn includes 3-acetylphenyl, 3-tert-butoxjmarbonyiaminometﬁ&lpheﬁyl;
biphenyl-4-yl, 3—ﬁydfolephény1; .4—hyd1‘0_‘xyphcnyl,‘ - 3-metildkj;phényl, 'Illaphﬂ:t'-_z-y.l,
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
| 1234&%ﬂw&mm¢ﬂmlmﬂﬂmhhﬂ | |
."Carban_aoyl’_' ‘means the radlca_l ¢C<O)NH2. Uﬁless indicated ch:(envise;_ | .thé .
-.;'}dﬁmwﬂﬂf&bmwmﬁmamﬁmmg@ﬁmmﬁhﬁﬁﬁgmﬂmbmﬁ@#ﬂ&ﬂﬁm&g'_

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




1,2,3, 4- tetrahydrénapht hyl, and the like). "Car banoyr' neans the r-adi, cal

O NRg gf i ndi cated otherwi se, the conpounds of t3{daichve0é i on t
cont ai n| ng car anpyl noieties include. protected derivat PASPHE S
Suitable protecting groups for carbaggyl . noieties include acetyl, WO

03/ 024924 -10 13 March 2006 PCT/ US02/ 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

deri vat me-bumymwn € bensidxyearbol Abid MHe Iik8 47 Bbth the(protected andar boxy”
means the radical -C(O OR Unless indicated otherw se, the corrpounds of the

inventi 5&9&{ rotected derivatives
thereofﬁ ult ﬁe pro %@Wﬂ%ﬁoup@?ﬁ% ?&"”“‘%@Q@ noi eti es include. benzyl,

tee butyl, he _|ike. " means. a saturated or partlally
unsat ur at ed, Qﬂ:ﬁﬁl% q keto %%%Y%%?Wafbna?ﬁﬁqwg Biemgiety ¢ ring
assenbl y contai ni ng the nunber of ring carbon atons indicated, and any
car bocycf{@rket one, thi oketone or iminoketone derivative thereof (e. g D
(C3_1o)cycl oal kyl includes cyclopropyl, cyclobutyl, cyclopentyl,
cycl®hexyl,  t@abekgxanydns th&ﬁdﬁiﬁb"—@ﬁ@)’@ﬂ ermhlesénllﬁ&eétett?etﬁe%s@tmb

adamant an-1-yl, decahydronapht hyl, oxocycl-ohexyl, di oxocycl ohexyl ,

Iy evchobeils o XSRS Ol O9R e MG By

or 11 ngitfzeh Bl i d&tﬁgﬁmﬁ@#&?@%ﬁ%ﬁé&% otk ket ono. or

i m noket one derivative thereof. For
' like.

) "Cycloalkyl means a. satm‘ated or partlally unsaturated, monocychc fused bzcychc _
10 e or bndged polycyclic rmg assembly contajmng the number of rmg carbon atoms md1cated, |
‘ and any carbocychc ketone ﬂuoketone or mnnoketone deuvattve thereof (e g -
(Cg-m)cycloalkyl mcludes cyclomopyl cyclobutyl, cyclopentyl cyclohexyl cycIohexenyl,'
' z S-Cyclohexadleuyl bicyclo [2.2.2]ooty1, adamantan-1-yl, decattydmnaphﬂ;yl;
o oxocyctohexyt, dioxocyclohexyl,. thiocyclohexyl, 2—oxobtcyclo[2.2.l]hept~1-_y1,' and th_e -.
| | | "Cycloa]lquene“ means a4 dlvalent saturated or parttally unsaturated, monocychc
: I:mg or bndged polycychc rmg assembly contanung the number of nng carbon atoms'
mdlcated, and any carbocychc ketone th10ketone or mnoketone denvahve thereof For’ -
: example, the instance Wherem “RI and R2 together 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 the foilowmg- . .




exanpl e, the instance wherein 'RR and RZ together with the carbon atomto
-which both R and R2 are attached form (C3-8)cycl oal kyl ef$Marich@00@es, but

is not the foll OWI ng. { 13 March 2006 WO g
- PCTI US()&?WZ‘I 41 ' Di sease” speci fically includes any %ﬁéﬁ%één@ondi tion

of an animal or part thereof and incfudes 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 o" neans fluoro,
chl oro, bro3no or iodo. "Halo-substituted alkyl", as an isolated group or
part of a larger group, neans "alkyl" substituted by one or nore "hal 0"
atons, as such terns are defined in this Application. Hal o-substituted

al kyl i ncl udepidatena #é&t u@?ﬂﬁmﬁwg&ﬁbﬁw&%&%m%gﬁf and the |

‘like (e.g. hal o-subs ed (ClB)aI Kyl es chlor

di'chlor i f net h |fInrorret r|qur ethyl

per f I uof oe@%“%’dﬁsdﬂf W&ﬁ?ﬂ%{} c"11 F‘és?aﬁ:% org}e o, m

"Het er oat om noi ety" i ncludes -N=, éﬁe -, -S or
-S(0) 2- Vﬁﬂ‘?@P@ﬁ’ﬁh@aPSéaRP}deﬁi&g@atam@m,e)eﬁ|th®TSI ff@ce @f embuthqagy oup.

"Het erocycl oal kyl ene" neans cycl oal kyl ene, as defined in this Appl i cat i on
15 g¥ovi ded {"Halo" amanoflucm; ehiofo, bivens omigdoeber carbon atoms indicated, is
replaced . by heteroatom noi ety selected from-N=, -NR-, -0-, -S-

:'?Lsiggzzme%ﬁ%@ﬁ?ﬁ%ﬂ’ﬂzgﬁf@e@ﬁtc\é‘“ﬁ%% ?glgon atﬁ%?wpﬁ\ﬁléa}ggbot h R
fpfﬂ 2 1 ® RS 1 (Od'6E QL RS HERE! (VLR termd R W Rt ® "

~ Application.  Halo-substituted alkyl includes halba]kyl, dihaloalkyl, trihaloalkyl,

-q

perhaloalkyl and the like (e.g. halo-substituted (Cys)alkyl includes chloromethyl,
| 10 &ichloromethyl, diﬂuoromethyl, 'tfiﬂﬁoromeﬂlyl, 2;2,2~uiﬂuerqeﬂ1yl; perﬂﬁofoethyl, |
| 22,2 trifluoro-1 l-du:hloroethyl and the llke) |
" "Heteroatom moiety" mciudes ~N=, -NR-, —NJr (0)=,-0-, -5-or —S(O)z- wherem
":'R is hydrogen (CM)aIkyl ora pmtectmg group
| | “Heterocycloa]kylcne“ means. cjfcibélkylene, ‘45 defined in ﬂus Apﬁﬁeeﬁoﬁ -
15',7 prov:lded 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 R1 and R2 together W1th the carbon atom. -
- to which both Rl and R® are attached form hetero(Cg,g)cycloalkerne mcludes but is not'- '

B hmlted to; the followmg .




. WD 03/.024924 PCTI 0802129323 12 in which R IS( hydrogen, (G .6)al kyl, or a

- protecti ngp{arou "Heteroaryl" means aryl, as'defined ir3Marsh2896i cation,
provi d&¥Y e or nore of the ring car bon atons i ndi cBETHS@333epl aced

by a heteroatom noiety selected fromgN=, -NR-, --N(O=, -0- or -S,

wherein R is hydrogen, (C2-6)alkyl, a protecti ng group or 5 represents the

free val ence which serves as the poi nt of attachnent to a ring nitrogen,

and each ring is conprised of 5 or 6 ring atonms. For exanple, optionally"

'subst i tﬂiﬁﬁl hiret lication includes, but is
ch oSy eaen QB8 ibiichBy phup. PP

.not limted to, 4-am no- di benzof ur auyl ,

bt oopyr i d- 505 %’Janﬂ‘%%?%s ﬁfyﬁ%aﬂizf& Ww@a@aﬁb’%ﬁé&w%ﬂ%%ﬁ

5- car box 2 6 dlneth | pyrid-.3-yl, 3,5-dimethylisoxazol-4-yl, 5-ethoxy-
2, 6-di 15 indlicefed Wmd&yﬁmrw@mnnmm selep@dﬁ@an—
fur 3-yl, 5 hydroxy 4 6-di _net hyl pyrid-3-yl,

8- hydr 0>NR5 @t WO quiSio ihere2n R is h)ﬂrog&md(mlhulprémﬁig)gmap)&
3-hydroxy-6 nethyl pyrid-2yl, 3 hydroxypyrid 2-yl, 1H imdazol-2-yl,

1H d | I %%%b and 1D 2

et Ir?;} f%?ﬁalsent&tﬂé ﬁeendégéﬁsg 19}151%&2%?%%%”@ Oﬁﬁ i megaz o%ﬁéghﬂ—&%géﬁ’ amflhyl .
3Hinid zol - - 3- nmet h 2H zoI

met hyl p‘)%irélﬁdiiuég cﬂgﬁgﬁ{ﬁﬁéfsg -W a%: tﬁ?ﬂrp‘iﬁq%’ t&/’@ﬁ %‘Qﬁil d-2-yl,
2rreth¥§¥£ 2rrethy|th|azol nltropyr|d2 I

' 2H pyr & arﬂﬁé’*d’f?%é‘b@’&%ﬂp capfjon @&Bldﬁs duy is ﬁobllmlt@dzﬂylflﬂlpmd 3 yI
pyridA -yl 5pyr|d -yt-2U [1,2,4]triazol -3-yl, pydmdin-4-y1l, 20

pyrini dz-hy@ymytﬂﬁdwﬁﬁ'hl dibeyiqfuqmyhobenzeﬂuadol—zlyﬂ'l 1e-beazsoimbtaydl.2-yl,
t hi azol -2-yl, thiazol-5-yl, Chien-2 yl, thien-3--yl, 2H {1, 2, 4]tr|azol 3

Y, 3HLbroadlytidiRIn! 5 rophopyiials il | ASKHRD Ry yi2 - l:arboxﬁi}ﬁd—tﬂﬁ like.

Sui t abl e. protectihg groups include. tent* toxyca ‘bonyl’, '
e L R S ctc“."é)yiﬁycﬁ%ﬁgh fafieph bﬁ.”éyi\pp?e%’lwon t'o' e
- define f é—dmethylpynd—3~yl 5—ﬂuoro-6-hydroxypynm1dm—4«—yl fur- 2—y1 fur—3wy1 S-hydroxy—
46—d1methylpynd 3—yI ' - o 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-mwethyl- |
| 3H—mndazol-4—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 _.
" 2~methy1tluazol~4—-yl S-mtcopynd-z-yl 2H—pymz.ol—3 yI 3H-py1‘azol—4—-y1 pyndamn-3—y1 | o
pynd—2—y1 pynd—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 tluazol—Z—)d tb13zol—5-y1
o _thleu-?—yl, , th16n—3-y1 28], 24]mazol—3—y1 | 3H-[1,2 3]t11azol—4—y1 N
5- mﬂuoromethylpynd—z-y} and the hke Smtable proteclmg groups mcludc:
.Vteﬁ—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‘},' '




_ 13 March 2006 WD 031024924 PCTIUS2129323 -13 incl udes benzofur 2 yli,
~fur-2-yl, fur 3 yl, pyrid-3-yl, pyrid-4-yl, quinol-2-yl, 1Jamcbi2086yI

t hi en-2-yl . Lgn-3-yl, and the like. "$eterobicycloaryl . ne o

bi cycl 575#39?”&42%‘ defined in this Application, provided tﬁgﬂ?@&ﬂgﬁﬁp nor e of
the ring carbon atons indicated are.yzpl aced by a heteroatom noiety .
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 attachnment to a ring nitrogen, and any carbocyclic ketone, thioketone or

| M nokekeled Bsh A2 §1, FNes-§D Fur-5-91, porarsnyl Spyrid-08i,iquamii Ryl sqsdlid i ed

hetero(Cg.iu)bicycloaryl as used in this Application includes; but is not

limted di hydropteridin 6--y| and the like. In
23 eh o e ma e |

. gener al erm robi cycl oaryl as used-in th| s Application

| ud f 1,
et mydr o SREEBBRYEIoRRNY Ry ploysiong! ﬂ&%ﬁ%@%ﬁ%&%ﬁwm‘mﬂ

+2, 4-di oxo- 3, 4-di hydro 2H qui nazol i nyI 1, 2,

hex ahy dftaf 9peos oyeyafithid ripg parboms atoms indigated hl;pctﬂpllaewdzh)[ ahﬂgmﬂam mpieﬁy
5,6, 7,8-tetrahydroqui-nolinyl, and the |iKe. "Heterocycloal kyl" means

cyclpal KlbotedSortl eRENR A, roldm-s- ARdiE R4 @mmd@%wlgmgﬂi@mé&ﬂg@ow nor e of

the ring carbon atoms i ndi cat ed are repI ace y a heteroat om noi ety

sel ecte 9@6}3: | kyl, a
pr ot ectgn%ﬁgé%%ﬂwﬁ&r‘éa}?ngger@& ?eg‘é free lsdlﬁqten dtéﬁ%x%qgg%és a ?‘ne poi nt
‘of attac nt toarln ni trogen,. and n cl | oket one
_ i m néﬁﬁ’ %9%"' Lojte imgroxe {%%E éi‘%?’?ﬁg’r%ﬂ[& { oal kyI

| ncI udes i m-dazoli d| nyl, norpholinyl, piperazinyl, piperidyl;

_ pyr rol.i dptinpiaily mnmtmwmmmwmwm usgddn ttheAppk@)tlonﬁmhtt@b,l h;ltps‘r otecting

groups include .tert butoxycarbonyl, benzyl oxycarbonyl, benzyl,

4- et hoyH1RAT to, 2aRind-DRRBZYA-ditylsbptdiin- 66 anBekdTikd)an wBRiAl @kt and
protected derivatives fall within the scopé of the i nvent i on. "Hydi oxy"
Meafls RGBT £ka %ﬁ%ﬂh@ﬁi&%&ﬁ’d&t £ E%ﬁﬁ Hellfor§ SIBGRSSy1Of
3 4—d1hydro—2H—[1 S]Haphﬂlyndmyl 3 4—d1hydro-2H—qumohnyl 2, 4—d10xo—3 4~d1hydro—
ZH-qmnazohnyl 1 2 3 4 5,6-hexahydro[2, 2’]b1pyndmy1yl 3-0xo0-
" 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,




R and Ssigegitemerylg Hiereginomern thab e i tmigturisiageseof ere: aniske ae éormed

the invention condalnlng hydroxy radicals incfude protected derivatives
thereof_ Suitable 1 3 March 2006 WO 03/ 024924 PCT1USQR 1Digacch-2006

prot ect WHOPAds for hydroxy noieties include benzyl. aRGTFUS@2R9R

"I m.noketone derivative" neans a deﬁkyatlve containing the noiety -CM -,

- wherein Ris hydrogen or (d 4)al kyl. "1soners" nmean conpounds of Formula |
havi ng i dentical nolecular fornulae but differ in the nature or sequence of
bondi ng of their atons or in the arrangenent of their atons in space.

| soners wbatl Hogbs 5 HyRRry thABIR TR her Yeia in space are termed

stereoi'soners ere0| soners that are not™m rror |mages of one anot her 1
are ternmed "d.; ast ng, st er eoi sqQners that. .are nonsu er sabl e.
mrror i mges R d]enva K%n’f“isf'ﬂ'?e?é‘é Ve thRAining the Q@@ﬁ’e

car bon at om bonded to four noni dentical 10 substltuents S ter nmed a "ch| raI
cent er " . Wiereigribishydragenior éenc)glipk al center has two enantiomeric forms of
opposite chirality is terned a "racemic nixture". A conpound that has nore

than one chi r@éonest ®ead@inpblmenel RormiRIT HavingliddhticuiRélecylad forhilge Batber of -
“chiral .centers. Conpounds Wi th nore than one chiral center may exist as

| et P ac T e %%M%FB&% one c M{fm%? éﬁ{éﬁ?ﬂ? terrred

"di aster eOITEI’I c m Xt lral’ cen presen

‘stere0|s ner be  char zed by t he absol.yte 20 space of the
: substltmmasp%%ﬁ[@ afﬁ%éﬂf‘:’%lﬁl g"édlenst &fﬁ’ﬁ SP&F%‘“EN%W?& eri zed

by the absolute conflguratlon of their chiral centers and described by the

[conflguratlon refers to the arrangenent in rules of Cahn, Ingold and
Prel og. "Giastessohicpstankiaterediaieas farhe donsigeERosdbls ﬁ:mmhﬁ@eksmftafneuhe

deternmination of stereochemi stry and the. separation of stereoisoners are
| wel | o f'enmﬁomc;s" or somctimes "opdcal isomcrs“ A catbon atom bonded to four nOnideriﬁcal
10 S substituents is termed a “chiral center". A compound with one ch1ra1 center has two
: enanttomenc forms of oppomtc chlrahty is termed a "racemic mlxture“ A compound that
B has more thau one chn'al center has 2"~I enanuomenc pairs, where n is the numbcr of chu'al' |

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

dxasteroomcrs or as a m1xt11re of dmstereomors, termed a “d1astereomenc mixtme When

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

.' conﬁguratlon of that ch1ra1 ceul:er Absolute conﬁgutanon refers to the auangemcnt in
. spacc of thc substlments ai:tached to the chlral center. Enantxomcrs are charactenzod by
. ‘. the absolute conﬁgurahon of then' chn'aI centcrs and dcscnbed by thc R— and S—sequencmg
rules of Cahn Ingold and Prelog Convenﬁons for stereochemcal nomenclamre methods |
20 : for thc determmatlon of stereochemls&y and the separauon of stBrcmsomcrs are we]l
o known in the art (e g see "Advanced Orgamc Chemxstry 4th edmon, March, Ierry, John
- j Wﬂey & Sons, New York, 1992) It is understood that the names and ﬂlmtraﬁon used in
: ﬂns Apphcauon to. dcscnbe compounds of For_mula I aro meant fo be encompassed all - .

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



known in the art (e.g., see "Advanced O ganic Chem stry", 4th edition,.
March, Jerry, John Wley & Sons, New York, 1992). It is 1&hMercht206@ t hat the
nanes and illustration used in this Application to. describe conmpounds of

f or nul aWP Bf%24Rtant to be enconpassed al|l possible ster eBCE@HYII2IThus, for
~exanpl e, the nanme norpholine4-carbo glc acid [1-(1- 13 March 2006 VO

03/ 024924 PCT1US02/ 29323 -15 benzo?ﬁy 4- oxo- pyrrolidin-3-ylcar bam)yl) 2
phenyl net hanesul fonyl -ethyl}-anide is meant to include

mor phol i ne-4-carboxylic acid [S-1-(I-benzoyl -4-oxo-pyrrolidin

ot i PR s pRS R CENGRERAN] 2k Anab bR B amide s mean
any. i i Ende Pambbiee dreamoRe Al fsés%’étp?aw“esu'aiﬁé%ﬁm it 2l e

derivative containing the moiety -C(O)-. For exanple, for
2- acet o2—phaz3&!lneﬂiamsﬁ]fqﬂyl—etﬂyﬁ—aﬁnés imtmdnpbolnﬁ-@nabdemc\aaﬁl [Rel—(mhﬁaizdylbe 2-

acet oxy- 4-oxo-azetidin-3-yl. "Nitro" nmeans the radical -NO2. 10 "Optional"

~or " opt i QRalgyolidBANSIchbakof e -pHRARBHRRE Yo E‘e’il(ij',ﬁ] _bilie a8 Rhy Rixtire,

circunmstance may or hmy not” occur,” and that t escription |ncI udes ,
I nst@anc lﬁ% & r ci rcum;tance occurs and instances in which it
doessano§ : rJreogerrp &}%ﬁee%phrase "wherein within R3 and R4 any ali cycl ic
or aromatic [ing system may be subst.ituted further by 1-5 radicals. ‘

means t hat RKeiRre Merivghvesmeans fhéicﬂﬁ@‘?uﬁ%‘%@m%eﬁﬁenmﬁﬁ%rq@"f aFpr

"xoal kyl " means al kyl,. as defined above, wherein one of the nunber of

- car bon atampde,ifod waﬂytaaeﬁicﬁmBayle&etﬁcaﬂchﬁo@r datfvafive)® )vpulﬂlgs 2~
oxo( C2-6) al kyl includes nethoxynethyl, etc. "N-oxide derivatives" means

deri vat iosgsc Qf_o}g@m_g f Formula | in which 20 nitrogens are in an
oxi d| zed state (| o and whi ch possess the desired
"Nitro" means the radlcal -NO,.
0 "Opﬁonal" or""'oPﬁonally means that the -subsequenﬂy descnbed event or
ctrvcumstance may or may not occur, and that the dcscnptton mcludes mstances whcre the |
.svent or cncumstance occurs and instances in which it does not For example the t:hrase
B 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 scopc of the mtrenuon - | ” |
| “Oxoa]kyl” means a]kyl as deﬁned ahove, wherem one of the numbcr of carbon L
latoms md1cated is replaced by an oxygen group (-0-) e. g oxo(CM)alkyl mcludes '
| methoxymethyl, efc. | | o S
"N—omde dcnvatwes" means denvattves of compounds of Formuls I 11twh1ch
|  20 ‘_mtmgens are in an oxzdzzcd state (1 e., O-N) and whxch possess the desu'edr, ‘
' :pharmacologtcal actmty S | - o
"Pathology" of a dtsease means ﬂzs essenual namte causes and developmcnt of the'.
» dxsease as We]l as the structm:al and funcuonal changes that result from the d1sease, -

processes




Pat hol ogy" of a- dl sease neans the essenti al pature causes and devel oprrent'
~of the . disease as well as the structural and functionals ideh@es6 t hat
resul t YWOOR{®R#RZ4di sease. processes, 13 March 2006 WO 03 POTAWRA29323

PCT/ US02/ 29323 -16 ' Phar naceuti cal | yjgccept abl e" nmeans that which is useful
~in preparing a pharnmaceutical conpoSition that is generally safe,

non-toxi c and neither biologically nor otherw se undesirable and incl udes

that which is acceptable for veteri nary use as well as hunman

phar maceut cabyiisgortt et B S6EPEN 6 SAUAE TBRRILFIAY, O,

conpounds of Formula r ich “are p arnaceutlca
above, 0SSess. th desire arnacologlcal activity. Such salts
ool e DAL SO REa T ar Pt ety SRl ORgaHE dnd 2eities biologialy nor -
“hydrochloric, acid,  hydrobromic acid, sulfuric acid, nitric acid, phosphoric .
acid,'aﬁﬁ“¥W%PlHN@§ ﬁwﬂmwﬂmigahmbﬁbmhnkmxnpﬂwhaﬁnaeﬂnunuyﬂmedsvmﬂanlon|c
acid, hexanoic acid, 10 heptanoic acid, cycl opentanepropionic acid,

gl ycol i humen pharmacentioal @zl d, | actic aci d, malonic acid, succin;ic aci d,
malic acid, naleic acid fumaric acid, tartatic acid, citric acid, benzoic

ﬁg![ %angSl(Jﬁf gnl c aci d et haa:gée‘[gé? on?gh%g?%&i@%g%ﬁ%ﬁg&@da I szgﬁi"géi d,

2- hydr o c aci oni ¢ .aci d

p- chl or o e‘%@%ﬁ’gé‘m %ﬂe’Zaﬁ‘naﬁﬁW‘nﬁIﬁgﬁ‘@s \APdoWhichy ppgsess L2 desired

p-tol uenesul fonic aC|d canphorsulfonlc aci d,

4- met hyPlsreseqlagioal ZwﬂyﬁﬁtEmwbﬁémlmcbdcngwakwmmm&ﬂ$fghnmbhahunmgmaC|d

4,4' . met hyl-enebi s(3- hydr oxy- 2-ene- 1-carboxyl i c -aci d), 3 phenyl propionic .
aci d, tacidstsagh as Aydochlotio acide hyd:abnily biddasafice 26, hitreidp hé&HhBHF' c
acid,. gluconic acid, glutamc acid, hydroxynaphthoic acid, salicylic acid,.

steari Cach 'ﬁﬂd tHe1nen bEwhE 'ofhaﬁfpacﬁrﬂ%ulzﬁ lésea'cetlc acid, propmmc acid, 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,
bmnzm%uﬁmnc wn¢ p{mkmdmmﬁmmmﬁmmc mni quﬂmmﬂﬁwmmbmc mni-

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,' :
a_nnwonmzxzdandthehke )
- 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'




Phar mageutically acceptable salts also include base addition salts which
may be formed when acidic protons present are capabl e oft3maeh20gs Wi th

i nor gani wo 9510295ﬂam c bases. Acceptable inorganic basesm%%gg*l gdi um

~hydr oxi de, um car bonat e, potassi um hydroxide, alumn e and

~ cal cium hydr oxi de. Acceptabl e organi cifbases i ncl ude etbanolan1ne
di et hanol am ne, triethanol am ne, trometham ne, N nethylglucan1ne and the 13
March 2006 WO 03/024924 PCT/US02129323 -17 |ike. "Prodrug" neans a
conmpound which is convertible in vive by netabolic nmeans (e.g. by
hydrol ysilie.t o a conpound of Fornula L For exanple an ester of a conpound
of Formula | containing a hydroxy group may be convertible by hydrolysis

invivo to thep r&ﬁﬁ%%em' AR N R In G3lEhy ibtaBoRORAUNd o

Formula | contalning a car group may be convertib e by sis in

I f f E I
cont ai ni A &P YAROYE P AR Qp%d?ﬂfowgﬁpggsﬁ’%&%? i pspmeotid o e

tartrates, malonates, oxal ates, salicylates, propi onat es succi nat es,
f urmar at egiormly Iecwoe@,mnmhyﬁr@o@rmmmoy ho epwveyiitlp hythydralysis cvive tnthes.
| set hi onates, 10 clip-toluoyltartrates,. methanesul phonates,

et hanstpetmﬂﬂo&:&ule Alteﬂneomy\asmaaloﬁaaompouuﬂ df@onﬁﬁhilobmhmﬂngtmrboxy
cycl ohexyl sul phamates and quinates. Suitable esters of conpounds . of

Formul a %g,%%; QB ﬁjgg?ﬂr&j?sﬂl% & |OQed by
F.J. Lei n\% Drug Met agé 19 wﬁf%ﬁ%&m@ﬁ%kﬁ%ﬂ@éﬁl@%ﬁgﬁé{% usef ul

_cI ass of - esters unds. of Forpoula | containin roup, may .

 be for meORPEMASE egefining R ERILEORR o LB s B Bundga d
, al ., J. Med. Chem 1989, 32, page 2503-2507, and include substituted

(ami nomedaeats, utaiess melonpies, @aloﬁqst galicylatesk propignatesmeiceimRlssnBISHEEeS. | n whi ch
the two al kyl groups may be joined together and/or.interrupted

maleates, -methylene-bis-b-hydroxynaphthoates, gentisates, isethionates,
_10 di-p-toluoyltartrates, methanesulphonates, eﬂlaoesulp};onetesg,_. benzenesulphonaies,
.- p-toluenesulphonates, cyclohexylsulphamates and quinates. Suitaole esters of compo:ﬁids '
of | Formulo I coptaining a carboxy group, are for example 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 formed from acid mo1eues, _
15 selected from those descnbed by Bundgaard et al J. Med. Chem. 1989, 32, page'r
| 2503-2507, and melode substltuted (ammomeﬂiyl)—benzoates, for example, dw]kylammo-
: 'noeﬂ1ylbenz0ates in Which the two a]kyl groups may oe johled together ondfor,inteﬁuotea
:by an oxygen afom or by an optlonally subshmted nifrogen aiom, e.g. an alkylaied mtrogen :
| atom, more espemally (morphohno-meﬂlyl)benzoates, e. g 3-or 4—(morphohnomethyi)-: -
26' : benzoates and (4—a]ky1p1peraz1n 1-y1)benzoates "e.g. s Cor -
- 4—(4-alkylp1perazm 1~y1)benzoates o IR
"Protected denvauves“ means denvatzves of compounds of Formula Iin Wthh af_-‘ o
. .‘__:reactlve s1te or sztes are block;ed w1th protect:mg groups Pmtected denvatwes of}-':- ; .

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




by an oxygen atom o(r by an optionally substituted nitrogen atom e. g an

~al kyl at ed n| t ro atom nore especially (norpholino- mahyirkeogeat es

e.g. 3- oY F‘bhol i nonet hyl )-. 20 benzoates, and PCT/US02/29323

(4-al kyl p| pera2| n-1- yI)benzoates €. J1g 3- or 4-(4-al kyl pi perazin-I-yl)ber
zoates. "Protected :derivatives" rreans derivatives of conpounds of Fornmula
Il in which a reactive site or sites are blocked wi thprotecting groups.
Protected derivatives. of compounds of Fornula | are useful in tYhe

pr epar at i fianRElved sctffe &% as'mﬁiimblﬁ Ve ﬁ%{%@ﬁe%é '\é?rs%llaﬁg%

PCT/ US02/ 29323 -1$ fhensel ves be active cat | bitors.

G oone, - FPbYELRE Byl el B %ﬁ?ﬁ%ﬁ%‘ﬁ@?"“ Eﬁ%égfqﬁs%%wﬁwmmy @

Sons, Inc, 1999. "Therapeutically effective anmount” neans that anount
whi ch, wheid ediianniolneWalgy & Sonaningnl989 for treating a di sease, is

SuffI_CI ent to effect such treatnent for the disease. "Thioketone
derivative" nedierapcudeallyaffeotivecaitiuai"thddgs tHaeaiBi WhicH thkn adminldtgag nent
or "treating" neans any adm nistration of a corrpound of .the present

- i nvents o%@ﬂqﬂiﬂﬂlfgﬂ@&hg E‘E:%&Q r in an

- ani mal which may be pre ?spose l:El&‘?dﬁ}sease otg(g\ﬁr%&(%disg -
experience or t at hoI S tomat ol o ot th d| sease, (2)
i nhi biting theqﬁ@@%@égﬁ %ﬁ meﬁﬂg 8 ‘faﬁng éﬂ%mﬁ’b&%l’é@?‘spl aying the

- pathology or synptonatology of the diseased (i.e., arresting further
“devel opment  of FreAsmBat @6 ['teygiing” means any administration of a compound of the present

invention and includes: o 9,
(1)  preventing the disease from occurring in an animal which may be Ilredisposed to
10 the disease but .does not yet experience or display _the pathology or symptomatology of ﬂle
: disease," | - 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
ond{or symptomatology), or
15 ‘(3‘) - a.mehoraimg the disease in an ammal that .1s expenenomg or d13pleymg the
pathology or. symptomatology of the chseased (1 e., 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 2

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




and/ or . synpt omat ol ogy), or 15 (3) aneliorating the disease in an ani nmal
that is experiencing or displaying the pathology or syngtsdret obegy of the
di seased eversi ng the pathol ogy and/ or synptonat The
conpounds oPﬁ?—zg?ir?ul al and the internedi ates and starti nglera s).eorz,;za S used in
‘Nonencl ature: their preparation are ngoed 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
Systems, Inc.). For exanple, a compound of Formula I in which R3 13 March
2006 WOifpheasy 8245 ofghdB02 42908y} ahd Xds m%nzdﬁ%mwm&hﬂbhbbﬂan&zﬂe car bonyl

and X3 is 1-benzoyl - 4-oxo pytrol idin 3-ylamno; that Is, a conpound havi ng

the foll ne- 4- carboxylic acid
L1 (1 bengba aFoiobil favip Rt kML TE

phenylr net hanesul fonyl -ethyl | -am de. Preseqtly Preferred Embodi nents: Wile
t he broadest definition of the invention set forth in the Sunmary of the
10 Invention, certain aspects of the i lon are preferred. For exanple,
~for a compound of Fornmula I, in mhlgh “@nd X2 are both nethylene or X1 is
et hyl ene and X2 is a bond; R3 is = CR5(CR 3)2 or --CRS=NR8,
wherein R? i s hydrogen and R6 |%/\ dn (Cl.)al kyl or R5 and R6
together with the atons to whi ch™RS and R6 &are tached form
(C3-n2)cycl oal kenyl, (C -12)aryl, hetero(Cd1l yl or (Cs- 12)b|cycloaryl
and R7 and RS 15 together with the atons. to ich R7 and R$ are attached
forn1hetero(C~42)cycIoaIkenyl or '

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

- phenylmethanesulfonyl-ethyl]-amide.

Présently Preferred EinbodimentS'
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 hydmgan .
Cor (CM)‘;ﬂkyl or R? and R® togeﬂief with the aidms to which R’ and Rﬁ are attached form )
 (Coueycloalkeny), (Coary, hetero(Ceary or (Cobicycloaryl and B and R®
| 15 fdgeﬂ;cr with the atbz;'ns to which R’ md‘ks are aﬁached form hetero(Cs..u')'_cycloa]kenyl'd_r' :
o hetero(Ce.lg)ary} wherein R® détiona]ly ia subsﬁfuted by 1 to 5 radJcals iﬁdepcddeﬁﬂ;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




Particul

het er o(.C6- 12) aryl, (V\/nereln R3 optionally is substituted by 1 to 5 radicals

. independ sel ected froma group consisting of (Cl.4) ano,
" hal o, ﬁ@f)g?f%m uted (CL.4)alkyl, -XOR9 and - X' 4C(O)OR9 A

bond or (Cl_2)al kyl ene, R 9 at each ocgurrence independently is

(Ct _3)al kyl or hal o- substltut ed (C13)alkyl; R4 is C(O X5R1l or. 20 S(O) 2X5R
. wWherein X is a. bond," --0- or -NR 12 -,- wherein R 12 is hydrogen or
(G. )alkyl, and R1l is (1) (d- )alkyl or. (u)

e e » L A RSt
C9-12)b t 12) bi I alkyl :
(11) het BHERGE SRGERsachay ) GEt cy1 Gy Db ) G Demalionont t.yqru?red by
- - X60OR15, -XGCQQ) R15 or X6NR16 ) 6, wherein X6 Is a bond or net hyl ene,
R15 i s phBPEY Iepbstisated by ) ex&@)géaeymawscqemnéiammm Kfdr ogen

or (d-6)al kyI V\/nereln R4 optionally further contains 1 to 5 substituents

whi ch' wheis admmurorionghylead) RY RrpehyICICHIRIY: hEATRERNCIDUT LETRITE

radi cal s i ndependently selected Troma group conSistih

cach oecurT e o (GERRE %?Wgéﬁ%‘%e}%ﬁ&w%ﬁ%@l@m [t it ed

(C:I_S)alkg,i] and R‘8|s CI- lﬁﬁ or 10 hal o-substituted (O _3)alkyl. In
a T 8OmFHC Timg)systeny atp edicelpiiedepenienty0, 1 or
2; R is sel ect ed fromthe group consisting of hydrogen and (G -6)al kyl;
R is seﬂe teetedd fomb e t greupr censistings o6 t (Crg)aiidyl,( Gakd) alx%m”R” -XfORY”,
(C6-72)aryl (CD-6) ?’I kyl , C(%)(;ZG S(O 2R21, -C(O OR26 an, C(O)N(R26)Rx7 J
R23 is seJr (6JOR. Q;K‘i])mogl d -opic 18| 127
< 9'5‘1@ ¥ %gégiv%&%%éqlé&ﬁﬁ%ct go’lsfrom

NHC(O R's or R's wherein R15 IS as escrlbed a

y((\k?er gilnkmlxd%dg a?(%)éirk& wﬁ“ﬁ%‘%i&%ﬁﬁ@%%ﬁ d%Ré:rzltﬁ bg% 5\}\/7 R2b
Ith Zﬁb(e(éh‘iﬁ’zﬁ“@fﬂin E?QI &«gﬁ% gﬂnilylstl ?%6(?2) S? sim(qc/:I )aI kyl, |
In part:cular, X3 is a group of Formula (g), (b) or (¢) in wh1ch nis 0, 1 or2; R?is
- selected from the group consisting of hydrogen and (C1.g)alkyl; 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,
| .' .(Ce,u)aryl(Co.s)a]ky], X" S(O)zRZGOI' X4 C(O)R17NR17C(0)R17 wherein R” andX“are o v
| - as descnbed above and st is as descnbed below, R®is selected from the group cons1st1ng | o
. Of (Cm)alkyl . Mwm(cs.lﬂcycleﬂkyl(%)ﬂkyl - (cm)aryl(cw)alkyh B o
N | hetero(Cs.lz)afyl(CO-ﬁ)aﬂwl and (Cy. zab1cycloay1(q3)aky1 R27 is (C;.ﬁ)alkyl herem x3 -
20 opttonally further contams 1 to 5 substltuents WhiCh when occumng mﬂun an ahcychc or B
: aromatlc nng system are ra&cals mdependently selected &om a group cons1stmg of = I.
o 7‘(C1_5)alkyl cyano, halo, -—X60R17 -X6C(O)R" and X60R15 o e
ST | R more preferably is selected ftom the group conmstmg of phenyl pyndm-}yl " .‘ |

f':_:P)’I‘ldm-S-YL Pylldm—d—-}'l vmyl Z-mﬂuommethoxyphenyl, l»oxywpyndm-z-yl 4~




hetem(C5_12)aryl (¢ )alkyl and (Cg 12)bicyd Caryl (C. 3)al kyl; e is

(&-6)al kyl; herein X3 20 optionally further contains .5 pN&ck260dsStituents
whi ch wh ring within an alicyclic or aromatic ri re
radicals%ﬁ%agﬁéﬂéently sel ected froma group conS|st|ng%$ﬁﬁ%¥ﬁﬁﬁz
preferably is selected fromthe groupzi-consisting of phenyl,- pyridiu-2-yl,
~pyridin 3 yl, pyridin-4-yl, vinyl, 2-difluoronethoxyphenyl, 1-oxy-pyndin
+2-yl, , 4 13 March 2006 WO 03/024924 PCT/1JS02/ 29323 -21 met hoxyphenyl ,
~4-met hyl phenyl , 2-net hyl phenyl, 4-chl orophenyl, 3,5-dinmethyl phenyl, 4

t ri f1 uor omethbyyphteyly4d-methylphichiyl L BheBiphexy pheltptophnyhrpsrdintetindphenyl, 4-
napht hal en- 2-yl, 3, 4- dichlorophenyl 3 net hyl phenyl ,

ftﬂf L‘ﬁenyﬁﬁf@é?ﬁhuﬁé%%en t% ﬂﬁﬂﬁﬁeﬂlzﬁ%%%fkyax%%aéﬁée‘??ﬁ .
o1 oo SRS ot otod S BAS TR, P BT

: 2 5- dlfluorophenyl 3- bronmophenyl, 2,5-di cuorophenyl, 2,6-difluorophenyl,
3. cyano- phahi6-pentafjuorophens} | 2-flnorophdnyliorloehletephgiphe - Fyano-phenyl, 2-

2, 3-di fl uor ophenyl, bi phenyl, 2-brono-5-fluoro-phenyl, 4- fluorophenyl,

3, 4- disf | uﬁﬂﬁcﬁtbﬁi&ﬂiylp}%nﬂ deEhlef}@-lpha{yi”}clﬂoﬁpﬁeﬂyIM—bﬁmmﬁheﬁgﬂ 2-fllorb-5- 10

tifluorophenyl, 2,3, 4-tifluorophenyl, 2 chl oro- 5- trlflu6ronethylphenyl 2,4

L1 SRR PN oy SRR, Sk,
i 11 wor SFRERRHEHE %ﬁ&h éio%m%s%a %%rd?ﬂqqr%é{ea?#i%@“e”éﬂ:gnyf 4R Shdiy,

|
, ~4)fluoro3tr|flt|ororrethylphe , 2-met hoxyphenyl , '
bi s-t ri f 1 2dmifluomomghetphetyl, 2.3 umroplmvl, Hoplyeusib b;onlcSS—ﬂuoro-phenyl 4-

di f | uor onet hoxyphenyl, 2, 6-di chl or ophenyl, 4-carboxyphenyl, cycl ohexyl;
cycl opr offjorophSsyl| op,uldlﬂadsropmsm 2-4Yd1ﬂu5roﬁhéﬂ3rl 0 Z,AtLGQﬁﬂﬁnbmﬁhaﬁM ang,s-

3, 5-di net hyl -i soxazol -4-yl. R4 nore preferably is selected fromthe group

. consigti Qgﬂﬁ’c;roﬂfe%fﬂyl. 2,37RPHRRREpREA  2-chloro-5- -trifluoromethylphenyl, 2,4-bis-

uiﬂuoromeﬂlylphenyl, 2,5,6-trifluorophenyl, 2—ﬂuoro-3-11iﬂuor0meﬂ1ylphenyl, 2-fluoro-4~
: ﬁiﬂubromethylphenyl, 2~ﬂuoro-5-tﬁﬂudfomeﬂ1ylphenyl, 2,3 ,S;t:iﬂuorbphcnyl, 2-fluoro-5-
;'uﬁhnmxmmﬂﬁyhdnﬁﬁd,54huﬁnéliﬁfhxﬁonnﬁhyhﬂnnuﬂ,44%nnx#34ﬂiﬁkﬂ0ﬁnﬂﬁyﬁﬁﬁmyl
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 consisting of benzoyl motphohne/-él—.
-'.-bmbmndamﬁylﬁmmk-cmbmeZﬂmﬂmmy&emawl34mﬂhnqummninqﬁﬂhﬂmmﬁbJL'
—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
.:,qmnohm&34mﬂani 34xm@%bmuxwi 4qﬁmmoxybenand BJanmydxmzqﬂ AL‘ 5
hydroxy—benzoyl pyud1ne-3-carbouyl 3 (tert—butoxycarbonylammo—methyl)-benzoyl 4—-..-:. ] .
o cmhmu&p@mﬂﬂmmkbcmmeMCmnd&mﬂmmdeﬂm:4cmbma¢pmmanmchmbmqmc ;. ;

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




carbonyl, acetyl, ﬂ]uan 3-carbonyl, 2 netiioxyrbenzoyl, 3 methoxy-benzoyl,
napht hal ar bonyl, benzo[ 1, 3] di oxol e- 5 car bonyl ,43

3- pyrldlﬁg -é?b%%fyloyl benzofuxan-2-carbony|, 20 furan-ﬂgiggégg%ﬁﬁ
‘tert-butoxy-carbonyl, biphenyl-4-carQ2ﬂyl, qgui nol i ne- 2- car bonyl , qui nol

e- 3-carbonyl, 3-acetyl-benzoyl, 4-phenoxy-benzoyl, . hydroxy-benzoyl,

- pyridine-3-carbonyl, 3-(tert- butoxycarbonylana no- nDthyI) benzoyl, 4
car bonyl - pi perazi ne-1-carboxylic acid .

tert: but yperlier4-6abohyl0 MV bxRbPediac B 8rHon fr ﬁﬁf{)}ﬂ g&-z%%fﬁ gllt,g y@ﬁl’ Sxy WO

4- (furan-2-carbonyl)-pi perazi ue- 1-car bon I ne-

= 03/02492 yl t an ny.
" benzo[ b) t Arh %%Kéneﬁ%ﬁgéjrl Qgﬁ%ﬁﬁ é%ﬁ%@rtﬁ%pﬁ%‘?ﬁgfﬁ%f)ﬂﬁ p*u‘@]ﬁ]@r%ﬂ%‘éﬁbﬁaﬁ%
benzenesul fonﬁ napht hal ene 2-sul ffonyl, 5-nethyl- thiophene-2-sulfonyl,
t hi ophend@8 ?&W‘BD' %beﬂmmm&ﬁemthnwbenzoyl,
fonnarryl -i sobutyl ester, fonnarryl - monoal | yl ester, formanyl-i sopropyl

ester,  NAnehonj-hendeyl, 4+triflvamyreshokyibemmyh Byi-difloansbatzoylNsotclbenzayly|
for marryl N-pyridin-3-yl- fonnarryl 3- phenyl -acryloyl, 1Hindole

S5-car bomalts—dimwudnyqﬁenao l%?f ﬁéé?ﬁ
3- hydr oxypyri di ne- 2- car bonyl 2-am No- pyri ine-3--car Ogrr&?eﬂl%“ﬁenéo)g}(

pyri di nes3spar I nes 3 ca

' 6- hydroxypyrldﬁne é car %ﬁ% EﬁgﬂﬁﬁmV?agémgﬁEﬁ%x9*@@ﬁ9byI and

1- oxo-1, %@ 0|ndole 2. carbonyl 15 30 nore preferably is selected
~froma g S‘E?B ] gl? PrcastonyL.a henesngsulionyh 2 apphthalene-2anifondfd | T-methyd benzy|
ester, 4-am no- 3- 0Xo- azepane-| -carboxylic acid isobutyl ester, 4 ,
13~0~/ ~gYuephepe-Zauifonyl; ﬂmmewﬂrsulfmqvlmmﬁmah?f@wrbnmethyl-pemanoyl )
t hi ophene- 2- car bonyl , thi ophene-3- carbonyl, 4-benzoyl-benzoyl,

5- et hy| fédbiagiyDesoBuit S8R Oftthnap L H&h&{]ﬂryéﬁe? p@%&gpﬁ%-bsﬁbghﬁ:‘}i‘yeg%xy%enzoy|

3- br ono-t hi.ophene- 2- carbonyl or o~ enzoy

4- mefdox tr flour thox nzQ 4-di fl guro benzoyl
4- fladc])ro- Ben &mfgﬁl}g i\b {:SPPWB Q‘ﬂ?ﬁ E@‘ﬂ* ﬂz&ﬂyﬁ din-3-yl-
4- brono- penzo t 4-tri’fl ouronet hyI benzoyl am no- I-benzoyl azepan3- one,
4- ani no- EB‘@W\E/’ r%‘?ﬁ?@bﬁ%ﬁ%ebﬁﬁn@l@ﬁ@ﬂbmﬂn pwldine-2~carbony1 pyrazme—2—

~ carbonyl, 3-hydroxy-pyridine-2-carbonyl, 2-amino-pyridine-3-carbonyl, 2-hydroxy-

rl‘n__yridine-3-carbonyl,' 6-amino-pyridine-3-carbonyl, 6~hydfoxy-pyﬁdinc~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 4 (O

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




- 20 benzenesul fonyl) - azepan- 3- one,
4-am no-| - (3, 4-di net hoxy- bénzenesul f onyl) - azepan- 3 13 March 2006

- 4-am no-| - i chl or o- benzenesul f onyl ) -azepan- 3-one, 4- floiuro
(pyridi ng’(g "L%n‘%%nyl) azepan 3-one, 4-am no-I-(1-oxy: P%F"&(By&%&;
pyri di ne-2_sul fonyl ) -azepan 3-one on®3. _
4-am no-| - (2-cyan- benzenesul f onyl ) - azepan- 3- one, 4-am no-1-( napht hal ene-|
(thi.azol e-2-sulfonyl)-azepan3-one,
4-am no-| - (pyrrolidine=i-snlfonyl)-azepan-3-one, 4-
ani no-| - rone,Mearamoi3t ey dzepanefiacartbxylieacid-dimethylamide, 4»—ammo-3—oxo—azepane-1-
4-am no-| - (pysrolidine-I|-carbonyl)-azepan.-3. 13 March 2006 WO 03/024924
PCTI LTS026b33¢% -4 c%%b anﬁd@m R0sAinBX b EE FRAR @anl?:%é boXbineno-1-benzyl-

aci d- di nmet yI am de, - m no-'3- 0X0- azepano 1 ar boxy’l I c-aci d- benzyl am . de,

4-am no- | = pan- 4- am. . - er| In-3-

4- am no- IPPSE 0 ’Pnepg‘ ca—lgmgiog}..gx &ﬁrﬂl a'éé‘??igi‘? E §J(ﬁiﬁju?'gncme
4-am no-| benz pyrrolidin 3-one, 4-amno-|I- benzenesul fonyl

pyrroli dﬁrﬁngn@ﬁévenwlﬁwmﬂm imarﬂem-meeylﬂ@p dm%omaéramm&

1- et hyl - 2- oxo0- 3- (t ol uene-4--sul fonyl ar ni no) - butyl am no, - et hyl - 2- oxo
3-( 4pﬁen®(ﬁ-1hﬂhgldmyl)4pfyﬁoﬁﬂmrﬂ o), - pr opl-thnl-Boxd- 3-(e(blhyfie-£-sulfonylannno)-
0x0- 3-[ 4- (pyridin-3- yI oxy) - benzenesul f onyl am no] pr opyl am no,

3- (di beng_ Wifs, 4-eth 'Sf &ﬂ)@% %ﬁ@ox&b@ﬁib‘ﬁésuﬁbﬂﬂﬁnﬂéﬁ Yhopffiadino, 1-ethyl-2-

1-et hyl - 4rrethy|- -

. pentanoyl a - pe noj - Iam no, 5-a 4- et hoxy 10
~ pen sum*é’hﬁ%(;’ﬁgﬁﬂ?rﬁ%@'rﬁﬂy%%ﬁ? Sbpropyiasin,~ *3-ibenzorhian 2

B nzyl oxycar bonyl ami no- 1-[ ( 4- met hoxy phenyl sul f anoyl ) - met h ] pentyl am no,
1- [ ( 4- nedwivnylagieeyl-stiyl-Zwsgibntylasing! | - 3- phegthyls? cgliido(4-methyl-~ -

[ 4- (1- hydr oxy- et hyl ) - phenyl sul fanoyl ] net hyl } - 3- phenyl - propyl am no, :

1- [ (4- acpéntinayhediyd pdmhhﬁnm—bxﬂ -propylaheiy,| -promyimhmm[(ﬂnétﬁﬂcy-hydroxy
pheuyl sul f anoyl ) - met hyl ] - 3- phennyl pr.opyl | ami no and 3-phenyl-1-[(2- 15

82??%%??3‘5?&‘5#%%5%‘ %t %ﬁvesh pfé?ﬁcﬂ@%iﬁ%‘f‘?@‘%%%?” Eil v‘f‘%ﬁa’a
* nccept anPE A S RB pingn o R DR RS-

derivatives, prodrug derivatives, protected derivatives, individual isoners
and i xtphe@gbpﬂopylammo, 1- {[4-(1—hydroxy—ethyl)-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, prodrug = |
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 dcﬁvaﬁves, prodrug .deﬁ:vaﬁ\.re's; protect;e,d deﬁvaﬁf/es, ‘indiﬁdual is_oiﬁefs and mu{tures of -
isomers thereof. | | o
| 20 : - “Reference to the preferred embodiments st forth above is meant 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 © the nm'ogen anm (*N) Df one Df the




i somers thereof. 20 Reference to the preferred enbodi nents set forth above
I's meant 3#8 i ncl ude ‘all conbinations of particul ar and1gn\gfr&{ $®B 9r oups. .
- Particul 8:8%%nds of the invention naybe prepared by jBCHIBY283230f one
of . the fragnents (Al to A72) shown i4), Table 1 to the nitrogen atom (*N)
of one of the WD 03/024924 13 arch 2006 fragments (Bi to B80) shown in
Table 2, and joining the nethine car bon atom (CU*) of one of the
~fragnents (B 1 to B 80) shown in Table 2 to the acyl carbon atom (C¥) of
one | of _t impfeaty(B1ts BEO) stchn(TA Aanfiopistid b AL find calfeRafont Ginh F 1© P

V t3UO - C* WD 03/024924 -25 | A19
_onc of the fragments (B1 to B80) shown in Table 2 to the acyl carbon atom (C*) of one

of the fragments (C1 to C37) depicted in Table 3.

3 | S TABLE 1
Al ﬁ A2 ﬁ A3 0
-_c* : ) * /"-_L :
H,C . . -
@] Oy O
P4 i - [AS f A6 8
: S OMe ' : o
A7 o AS ‘
' o ' ﬁ A9 o i
o0y >
A10 - f A 8 TRE .ﬁ

*




L C f, C 1A23 1 A26 A29 A32 ci In, EJ Ul | A24 fA30 WB3--1 13 March 2006
PCT/[TS021 29323 11 C* '8uo 0 WO 03/024924 -26 | A43 Br 1BAfRcH 9GO, 52

WO 031024924 . PCT/US02/29323
-25.
HO. ; c* c* C#*
w
O/ no/©/ %qunr\
0
A22 ﬁ A23 - ﬁ A24 g
Q’(J\\(\/
VoA N GUS AN
[#) . [+
A25 | _ A26 0 A27
O : E* ' | ”* ﬁ*
N F -O;N = 2
o ' ‘
) Ps -S E* o A29 ﬁ* _ 430 E,,
L A |
- _
c* s _C* : 8. _C* ) _
i ci _ ‘ Br o
R i N
. or - o ) o o% | o
7 o N o
a7 | %F s BEVEEE Y
: : s L - _ g
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_ Pharmacoibg_jr and Uhhty
The cdmpbun-ds--of‘ the invention are select.ive“inlﬁbitors 'of .cathepsin. S and, as.
| 5 such are useﬁJ] for maanng d1seases m wh1ch cathepsm S actmty contnbutes 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
 " 10 " 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 -
Cathcpmn S aIso is zmphcated i dxsordm"s mvoivmg excessive elastolyms such as |

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




" WD 031024924 PCT/ 1S02129323. - 34 Pharmacol ogy and Utility: The conpounds of

~..the invention are selective inhibitors of cathepsin S ani March200¢h,. are

useful for treating diseases in which cathepsin S activity: coniriutes to

t he pa‘f’ﬁd'f’}%‘ﬁ?z“andl or synpt omat ol ogy of the disease. Forﬁ@@%}%&:ﬁt he
conpounds of the invention are usefgq in treating autoimulle disorders,
I ncl uding, but not limted to -juvenile onset diabetes, multiple sclerosis,
penphi gus vul gatis, Gaves' disease; nyasthenia gravis, system c |upus-
eryt henotasus; rheumatoid arthritis and Hashinoto's 10 thyroiditis,

al I er gi gladiolRistar &thrhd) 8hd Biodghitid Upnddionitiad] dn@tatdovastlanBiseas Gush hogenei ¢

I mmune responses, including, but not. limted to, organ. transplants

or-tissy rafts, t hepsin | SO dS:| e 4R di invol vi ng
excess: Jatk Bsbd TSR, CutolR S 5B 3t BB kit ind 1Y
-, emphysema), bronchiolitis, excessive airway WO 03/024924 -35 13 March
2006 Py ebethepsios Ssirg pf usedntysatingng phsyskranip ABWlAeSs . pneunonities and
cardi ovascul ar di sease such as plaque rupture and atheroma. Cathepsin Sis
i npl i cat ed i Thé cisteihe portemse inhibitory activigesaffdhecompovnidh bf thednehtioachepsi ns S
are of use in treatnent of system c anyloidosis. The, cysteine protease
i nhiDi t B& Ye@fhinkd by a%:tRddsUIMBWaAB RSB GE ofdindryRLiINahé bt SuableliR viles er m ned
by net hods known to0 those of ordinary skill in the art. Suitable in vitro-

 Compoun ey BR HEkGb IR B e RO IR Bl beP B BSHRG rc, 1

hydrol ysis of a peptide based substrate. Details of assays fo rre'éadsuri ng
pr ot easknowmi Fypisely, fhe pssay ynessires protease infycad hydrolysis of 4 peptide bas L

sﬁbsttate. Details of assays for measuring protease inhibitdry activity are‘set forth iﬁ
" Examples 14-17, infra. | 7
\ 10
Adminisiratioﬁ and Pharmaceuﬁcal Compositionsﬁ
- In general, compounds of Formula I will be administered in tﬁeﬁpeﬁﬁcaﬂy
éﬁéctive, amounts via any of the usual and aédep’tablé modes known in tﬁe art, giﬂlér Singly
o or in combination with one or more ﬁlérapeuﬁé agents. A ﬂlérapeutica]ly effechve amount '
15 | :may vary widélyldependingr on the sevexity of the disease; the age- a_xldlmlaiiVé health of 'the Lo
| ‘sﬁbject, i:he_: p'btcncy 61” the co:ﬁpoﬁhd used-ax_xd other factors. For'exémplc;_.tﬁegéﬁcﬁﬁcéﬁy:
e_:ft'eétive amounts of a compound of Formula I may range from about 1 mcrograms pcr
 ilogram body weight (ug/ke) per day to bout 1 milligram per kilogram body weight :
| (mg/kg) per day, typically from about 10 uglkg/day to about 0.1 mg/kglday ‘Iherefore, a S -‘
B 'q20 | therapcutlcally effeéli‘}e amount for_ E-l-SO kghuman pﬁﬁént may fa_ﬁge_ from ab_'o;ii__:' 100
ugldaytoabout 100 :mgldajf_, tyi:;icﬁlly from about 1_ugldé.y to about' 16 mglday Ingeneral, _‘ '7
dnél_'- _of ordmary skill in -th-e art, actmg mrehance upoﬁ_.per-s'onal knowledgeandthe

. disclosure of this Application, will be able to ascertain a therapeutically effective amount . ~




Exanpl es 14-17, ¢infra. 10 Administration and Phar maceuti cal Conposi ti ons:

‘I n general corrpounds of Formula | will be adm nistered 1hMatche208peut’i cal Ly
‘effectivgms via any of the usual and acceptabl e nD&€I/UHYM2En t he -
art, either singly or in conbi natiorbr%nth one or nore therapeutic agents. A
t herapeutically effective anount 15 Tmay vary w dely depending on the
severity of the disease, the age and relative health of the subject, the
pot ency of the conpound used and ot her factors. For exanpl e, :

t her ape@fh@%byume&f%uyﬂﬁw&g%a%v%bgg%gund of Formula | may range

f rom about m crograns per wei ght (gl kg). per day to about
1 mlligrampger kilo od t (ol kg) per day typi cal Iy _from about
10 g/ kg/ day It%g‘ ﬁ%%ﬁ?’%ﬁgffﬁa‘?‘%& £45 %ﬁﬂﬁ@%ﬁ%@o hagnaceuticab sermpesiiong
effectiyve anount for a 80 kg human patient may range from about 100 pg/day
to abouby 196 fgicafollawipg caiiles: prabnswstemnic (b.g.gttmkelernal, dheatasdOonygday In”
general , one of ordinary skill in the art, acting in reliance upon per sonal

know ed pitbryY her diagsit@siur(e.o0f tFHniuséﬂlal-'
D (fgo i A ugM‘hJ fogso%d% 3/ 024924

ascertain a therapeltically effective anount, .13 I\/ar

PCT /dJSOébél%éﬁéons?&n%k&hgf (ww%blgé dﬁﬁ%qﬁgl %’}elédf"%‘ at| n vegddl sease.

"The conpounds of Formul a
system c (e g ,

conposi ns e of he foI | owi ng. routes: oral,

tr ansdeﬂt'e#%rs ﬁ?‘#[ 3§’a§ ?}?"Dﬁys%gﬂﬁ‘ﬁﬁ%’ist BhXiys, ?f%@ﬁe‘m @ﬁhﬂh@‘ea@fopﬂate
‘intranuscul ar, intravenous or ‘subcutaneous). Conpositions can take thé

f or m of CarApAsiion angarg sompagedidfein, gesernl, salomjmnng oflerranlad s tainbidtion €l ease
formul ati ons, solutions, suspensions, elixirs, aerosols, or any other
appr ODF'Wﬁh@t'deaspmbtﬂlﬁﬁnMﬁiﬁaﬂ@ aQEPlab RSk @hiend. N 9L eRisinPQund of
.Formul'a I in conbination with at |east one&%har mace |cal? l%ccept abl e

o o ofl SR ANRSRAELP 50D 4 el B AL 'béﬁéf%%f‘%ﬂe and do-

not -adversely affect erapeu

10 active ingredient. Such CXCiplCl’lt may be any solid, liquid, semzso_hd or, m the. case of an "
aerosol composition, gaseous excipient that is generally avaﬂablc to one of sk:lll in the art.
Solid pharmaceuucal cxc1plents include starch, cellulose, talc glucosc, lactosc |
~ sucrose, gclatm malt, rice, flour, chalk, silica gel magnesmm stearate sodmm stearate,’
glyccrol monostearate, S{)dlllm chlonde dncd skim mJ]k, and the hkc L1qu1d andr
| 15 | son:usohd exmpwnts may be selected from water, ethanol glycerol propylene glycol and -‘ : )
| '_ vanous oﬂs, mcludmg those of petroleum, amxnal vegetable or synthctxc ongm (e g .
peanut 011 soybean oil, mmeral oil, sesame o11 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 _ ._ N
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 scwnces In gcneral a'; -
3 composmon of a compound of Formula 1 for treaung a gwen dlsease wﬂl comprzse from, |
: O Ol%w to 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:




10 active ingredient. Such excipient may be any solid, liquid, semsolid
-or, in the. case of an aerosol conposition, gaseous excldpMereh 2006t is

general I aval | able to one of skill in the art. Solid pharnaceuti cal

exci pi eW #t*tde starch, cellulose, talc, glucose, |acPeEESOY2838 ose,

gel atin, mal t, rice, flour, chalk, 8hlica gel, nagnesium stearate, sodium
st ear ate, - gI ycer ol m)nostear ate, sodiumchloride, dried skimmlk, and

the like. Liquid and 15 senisolid excipients may be selected from water,
et hanol, glycerol, propylene glycol and vario -us oils, including those of

petrol @ﬁh‘gl@ﬁirﬁ'iﬁdlos € aghARir@oftimfoiR thakhént of'ih @ e%]é ﬁBﬂeq e %ﬁ?rﬂﬁt oil,

soybean oi m neral oil, sesarre oil, and the ik i qui d

carrier for sal | ude wat er, saline,
agqueous d%lﬂ%s‘{ekgﬁﬁg‘& t?ms Igﬁ%b’ %tafg V%? FWACKIIEAL i n the
corrposéf[ may vary W|dely factors known to those of skill in the art of
phar madetey %@nssf@mm@gacomomb ehgrayula Lare © desepibsi i1 Brawple dO0cinfipound of
Formula | for treating a given disease will conprise from 0.01%w to
104w, preferably 0.3%v to 1%v, of active ingredient with the remainder
beipg the excipient or excipients. Preferably the pharnmaceuti cal

- conpposion is admnistered in 13 March 2006 WD 03/024924 PCT/ US02129323

-37 a %%ngl,e unit dosage formfor conti nuous treatnment or in a single uni t
dosage -

Processes for Making Compounds of Formula I:
Compounds of the invention may be prepared by the application or adaptation of
| 10  known methods, by which is meant methods used heretofore or described in the literatuse, N
for example those described by R.C. Larock in Comprehensive Organic Transfon:iaﬁons; |
- VCH ﬁub]ishers, 1989. |
In the reactlons described hereinafter it may be necessary to protect reactive
functional groups, for example hydroxy, amino, imino, thio or carboxy groups, where these _
15_ are desired in the final prodqu to avoid their unwanted participation in .the,reactions. '
'Convéntidnal ﬁroteciting groups may be used in accordance wﬁh standard practice; fé):: B
. examples see T.W. Greené and P. G. M. Wuts in "Protective. Groups in Orgamc |
Chcm.tstry“ John Wﬂey and Sons 1991 | |
Compounds of FormulaT, in whlch X3 is a compound of formula (a) (as defined in |
o 20 -the Summazy of the Invcntlon) can be preparad by proceedmg as in thc fo]lomng Rcactlon ‘
'VSchemel | T o L L " '

' _Réadtibri Scheme 1




“libitumwhen reljef~of synptons is specifically required. Representative

pharmaceutical fornulations containing a conpound of FothiMaechi2086e

descri b@90 PHOBApl e 10, infra. Chenmistry: Processes for HﬁﬂkUSﬂglzﬁZmpounds

of Formula |I: Conpounds of the invention nmay be prepared by the application:
or adaptation of 10 known net hods, ‘Q§ whi ch i s neant nethods used
heret of ore or described-in the I|terature for exanple those described by
R C Lar ock in Conprehensive Organic Transformations, VCR publishers,

1989. In the reactions described herginafter it my be necessary to protect.
reactive functional groups, for exfdle hydroxy, amino, inino, thio or

' carboxy groups, where these 15 arel,ggghred in the final product, to avoid

their unwanted participation in he.reacti ons. Conventional protecting 7

groups may be used in accorikce | standard practice; for exanples see

T.W Geene and P. G 11 , Wit¥'in rotective. Goups in Organic -

Chemi stry" John Wley and SonsH 1 51‘ Conpounds of ‘Fornula I, in whi ch X3

i-s a conmpound of fornula (a) (as defined in the Summary of t he Inventlon)

- can be prepared by proceeding as imthe fgllow ng Reaction Schene 1:
‘Reaction Scheme | J WD 03/024924 R4 Nlli OH (0)2S 1 20 X R

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 OfFormuhlca“bﬂPferd bYWﬂdeﬂﬂﬂganaad ofFormulathh‘ o

BN ) :

o a; amino compo:md of formula (a) The condensatlon rcact:on can be effected wﬂih an 7 ' ' nle
appropuaj:e couphng agent (eg "t bemmazol“1“YlOKYulSP)'IIOhdmophosphomum;.. :_
hexaﬂuorophosphate (PYBOP®) 1—(3-d1methylammopropyl)-3-ethylcarbodum1de . R

- '.hYdrochlonde : (EDCI), O-benzotnazol—LyI—NJV,N JV’-tetIameﬂlyIuromum_'.,' R
" 19_' ) hexaﬂuomPhOSPhate (HBTU) Is-dlcyclohexylcarbodumlde (DCC) or the like) a_nd
| OPttonally an appropnate catalyst (eg. -hydroxybenzomazole ('H()Bt), ..hydroxy_-."'- -

7-: -7-azabenzotnazole N (HOAt), o -(7—azabenzomz01“ L 33, tetra-'f e
.meﬂlyiummumhexaﬂuomphosphate (HATU) or the hke) an d Hon-nucleopmhc find (eg,'j”:'ii 1  |

mefhﬂamme N—methylmorphohne, and the hke or any smtable combmanon thereof) at_' R s s




| 13 March 2006 PCT/US02/29323 (a) in which each X, X2, .R3, R4, R2 and
.R21 are as defined for Fonnula | in the Summary of the |H¥Matdh®906Conpounds
of Formula 1 can be prepared by condensing an acid of Formula Z with an

am no WMPYMR4f formula (a). The condensation reacti ofCAROHEI%Ef ect ed
with. an appropriate coupling agentzge.g., benzot

i1 azol -1 -yl oxytrispyriolidi nophosphonium hexafl uorophosphat e (PyBOP),

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

O benzotriazol -1-yi. N, N, NtX- etramethyl uronium 10 hexafl uorophosphat e

(BBTU), Mﬁﬂ%ﬂﬂ@%ﬂ@@dﬂ%'ﬂtﬂ‘l@%oﬂgﬁbco idkhie |iked an(  optionally an

approprl ate catal yst (e.g., 1-hydroxybenzotriazole (HOBt), 1-bydroxy_

' T7- azabenzot azahenzotrj zql -.-.1- tetra

net hyl umi u {j&or ogE%OSpﬁegf’%e?’ mb‘?‘*?"ﬁ ﬁ%?k’éiﬁﬂn&%qﬁﬁ%geophl hc
base (e.g, |eth am ne, N nethy Irmr phol ine, and the Tike, or any suitable

~ _conbi naﬂXBPP p Fstas ;opgfbcwxwxé Bt mdmm@mmmm@gmwwmzs

anbi ent tenperature and requires 5 to 10 hours to conplete. An oxi dati on
st'ep, i ér the file,rozdny suitsbleecobibindtion thetbofiVaf dinliént et ?e 6% , Oxone
a .

, netachl oroperbenzoic acid or the like) in a suitable solvent (e.g.,
: et *Fin b4 hotak & complete, Detaﬂed descriptions for the synthes1s ofa compound of Formula
Iby the processcs in Reaction Scheme 1 are set forth in the Examples 1 to 11, inﬁa.
Compounds of Formula 1, where x? 1s a compound of formula (6) (as deﬁned in

the Summaty of the Invennon) can be prepared by proceeding as in the foIIowmg Reaction

Schcme 2:

10 . . s | Reéction Scheme 2

- s
SO
» R“\N/k(o
- H on -
.;. SR 1’{20 o _-1}_20—
o, o 1




or the like, or any suitable:conbi natlon thereof) at anbi ent terrperature

" and reqwsé‘g:ﬁoé to 5 24 hours to conplete. Detail ed desct3MeaichZ906or the .
- synt hesi %‘onpound of Formula | by the processes i rPq®usI20323Schene 1
are set forth in the Exanples 1 to 1 i nfra. Conpounds of Fornmula I, where
X3 is a conpound of fornula (b) (as fined in the Sunmary of the

I nvention), can be prepared by proceedi ng as in the follow ng Reaction
Schene 2 10' Reaction Scheme 2 WO 03/ 024924 -40.13 March 2006 '

PCTIUSOZiﬁRﬁﬁ&BedCW epe ' R, R 3andeare as defined for
Formula Z in theHSurrmap%/ R frk f%{e %S?dv%n Lhaengs Imfhedpmmary. an be
prepareq) l{%( ﬁ]?%ggnm ng an acid of Formul a 2 vmth an ami no conpound of
formul a (f Pbndensation reaction can be effected with an appropri ate'
‘coupling agent (e.g., benzotriazol-I|-yloxyt .spytrolidinophosphonium

hexaf | uoroph&%@ﬁ@@@ B@n;mansa@m@:emeﬂwmmgmah&f%ﬁmggmpu i nide
hydrochl ori de (HDCl), O benzot. iazol -1yl NN t et ranet hyhi roni um

~ hexaf | uaneptios pbapeurddBT¥drmulk B). 0TRY 66 g%&ﬁd ﬁq Qﬁgh'cg&%g g%%é% t he

|'i ke) -and optional | y_an appr opri ate cat riazole

. E}H?;s Zi 2 g% elﬁz gl??f )Zbgﬁi g a;g%&@ n%eoé : O/g«eztlzg@(z’:%lélpl“iyloxyms]L)yn'ohdmophosplmmum
" ni et hyl Lo xaf.Luor o oB(;)) te HATU) or the like) and =~ . '
non- nucl €0 @1 ?%Y thiet f@ffhmﬁﬂédamﬁnmpy]}rﬁeethyhhbaﬁmmd t he

i ke, or any suitable conbl nation thereof) at ambient tenperature and

r equi r eBydyoghjoride hour s(ERCHo NI et&beﬁmu%oﬂé?l-quﬁ'{] 9?%&51,1%%5% can be

carried out with an oxidizing agent (e.g.,.

et achl b&mﬂebh@hééplﬁt@(ﬂﬂm, 1.B%tidyctdhbxdBaBodititids 3N Ees e B tmée? M

met hanol , wat er
_-optionally an appropriate catalyst (e.g., 1-hydroxybenzotriazole (HOBY), 1-hydroxy-

O

10 7—azabenzotriazole . HOAL), O—(7~azabeﬁzot1izoi~l-y1}~1 1,33, - tetra- |
methyluroniumhexafiuorophosphate (HATU), or the hke) and non~nucleoph1hc base (e g . S
methylamme N-methylmorpholine, and the hke or any suitable combination thereof) at V~ | ,

| amblent temperature and requires 5 to 10 hours to complete. .
An oxxdatlon step, 1f 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 .
orthe like, or any smtable combmatmn ﬁlcreof) at amb1ent temperature and reqmres 16 to .
24 hours to complete |
| Compounds of Formula 1.id which X2 is a compound of formula ) (as deﬂneci n |

. the Smnmaxy 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 24 hours to conplete. Conpounds of Folhireghi2006 which X3
is a corrﬁound of formula (c) (as defined in, the Sunmmary of the '
I'nventi N3 be Prepared by reacting a corrpound of F W229%Bth 20 a
conmpound of Formul a (c) according tggthe follow ng -reaction schene:
Reaction Scheme. 3 13 March 2006 WO 03/024924 -41 X2R3 1 X1.S(O)2 R4 ,N H
(02 ~X R211(C R7--,x NW/\ N, 25 RJ o .8230 0 PCT/ US02/ 29323
|n WhICh each X1, X2, R3, R4, Rx R23 and e are as defined for Formula | in

the Summary,” _ , xX2R3
I
| Xl,S(O)Z
4
R 0O
SN
H OH
2 o
HN. ,N\st
oK
. r20 0
3
f ©
Oys g0 e
) AN
H 5 {»n0 0O
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 .
. accgp;able-morga;uc on_orgamc_ acid, Altemat_lvd,y, a pharmaceutically acceptable ba_se'.
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 -'7‘

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




~of the Invention:. " Additional Processes for PreparingConpounds of Fornula
L. A cog‘pound of Forrml a | can be prepared as a phar nacel# Maghi2p08ccept abl e
acid adWQPYR4H t by reacting the free base formof the rammsmagszmith a
phar maceutical |y acceptabl e inor ganl_r%zor organic acid. Alternatively, a
pharmaceutical ly acceptable base. 10" addition salt: of a conmpound of

Formula | can be prepared by reacting the free acid form of the conpound.

‘with a pharmaceutical ly acceptabl e inorganic or organic base. Inorganic and-

ng?%geﬁ?lﬁ%{gﬁly accggﬁg%t?re& &gﬁ%&%ﬁé the Hﬁﬁﬁit“’ Bﬁmegaqesé’r”"é‘g§é¥5forth

in the cl |ons setlon of this Appllcatlon R2 ° 13 March 2006 WO
0310249?£ termediafesy nat i vel y, the salt forns of '

t he. conpounds_ of For rrul a I can be prepared using salts of the starti ng
mat eri al.s or Thetfeeenacid ar fse baledofmeef the icdmpbuidsad Foasaldl 105afiFhe QfrepabiRl
conpounds of Formula | can be prepared fromthe correspondi ng base

addi ti otiresmithe correspbadiagbatd ATk kalf OF BridFRILIEHATN forms p&?%?%ﬁiﬂié’

Formula | in an acid addltlon salt foermcan be converted

ﬁ;’éiiif’%ﬁﬂgﬁ?‘&‘.‘f&n BB AR e Do B S Soen TR0 T

in a ha n-sal for converted to the corresponding free .
.aC| d by%'eﬁiaﬁd%‘raftmw ni’]éab&‘é"r (p-&- agmoniiing hydreixire solutiop, dodiemc) . 10
The N-oxi des of conpounds of Formula | can be prepared by nethods known to.
t hose ohydpgideaand Geilike).i A domepoant of Formekdiphdasdadiiiiele Sal€ BRmieneepar ed.

by treating an unoxidized formof the conpound of Formula I. with an

‘ o_x | di zi ogvagedto the cfmespbidihk fes 8L &kt Hth 4 suibBid Rid (%, 3 dthehloric

acid, etc).

10 The N-oxides of compounds of Formula I can be prepared by methods known to o
those of ordinary skill in the art. For example, N-oxides can be prepared by treating an

unomdlzed form of the compound of Formula I with an omdlzmg agent (eg .

'.tuﬂuoroperacetlc acid, permaleic acid, perbcnzmc acid, peracetlc_ acid,'-

: metabhloroperoxyb@zoic acid, or the like) in a suitable inert organic solvenf (e g2
15 | halogenated hydrocarbon such as dlchloromethane) at approximately 0°C. Altemauvely,' Do
 the N-oxides of the compounds of Formula I can be prepaced from the N-oride of an .
‘ appropnate startmg mateual | |
| Compounds of Formula [ in unoxidized form can be prepared from N—omdes of -_ B
| " 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 -_ T
- mbronnde or the hke) in an smtablc mcrt organic solvent (e.g.; acetominle ethanol B
S aqucous dlDX&IIG, or the ]Jke) at 0 to 80°C L
| Prodrug denvanves of the compounds of Fonnula Ican be prcpared by mcthoos, '. |

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



per benzoi ¢ aci d, peraoetic acid, rneta-cbl oroperoxybenzoic acid, or the
like) in a suitable inert organic solvent (e.g., a 15 h‘éﬂMg'@hé‘p@@

hydroc% h as di chl oronet hane) at approxi mat el y 0C, Alternatively,
the N-o the conpounds of Fornula | can be prepar@ﬁ fUS8ERBRE N- oxi de

of an appropr| ate starting material 44 Conpounds of Fornula | in unoxidized
formcan be prepared from N-oxi des: of conpounds of Fornula I by treating
WwWith a reducing agent. (e.g., sulfur, sulfur dioxide, . 200 triphenyl
phosphene, |ithium borohydride, sodi um borohydride, phosphorus trichloride,

e br omBaRrgatic ke Meltihlal Ohmihiy WorkeAONB 1418 ri9sgﬁgﬁ&%aﬁ{bh{95% oprigfe

.(e.g.,:.acetonitriie, ethanol, “aqueous di 6xane, or t

B0 e R BB 7 b R RA SR Y o P P o

further de |Isb Saul nier et al (199 ;. 13 March 2006 WO 03/ 024924
PCTI USO24 g‘/ﬂf ﬁiﬂtﬁﬁn@&h{%g ablcxpgyaliiylcahenachloridatee prosr-gitrophinyl 4, p.
1985). For exanple, appropriate prodrugs can be prepared by reacting a
non- dercarht)nmdrdmrhim}nd of Formula | with a suitable carbanyl ating agent
(e.g., 1,1-acyl oxyal kyl carbonochl ori dat e, para nitrophenyl_ car bonate, or

‘thedike). Spiticadenfarties bFﬁE'cMﬁﬁmﬁidsbPP Iﬁédeﬁ)&f.ﬂahégﬁ N be

made by neans known to those of oOrdinary s | T4l | ed

o1 oups. S ohitfar SEM R#@&E‘ag'ﬂ%c%"wt“ St BaloBP ARG o oups i n

Organi ¢ Synt hesis, 3'd edition, John Wley & Sons, Inc 1999. Conpounds of
the pre@%rﬁr t Protechag eeummcbmeemmrsow @parledfomd moTJWdGJteﬁnﬂng the

Protecting Groups in Orgamc ,SSmhesw 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 prepmed 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 mtxmre of the compound w1th- an optlcally active resolving agent to form a pan.'
' 15 ‘of d1astere01somenc compounds separatmg the d1astereomers and recovenng the opttcaﬂy‘ '
pure enanttomer Whﬂe resoluuon of enantlomers can be carried out usmg covalent
‘diasteromeric denvauves of compounds of Fom:mla I, d:ssocxable compiexes are preferred L
| '(e g crysta]lme d:astereoxsomenc salts) Dtastereomers have d15tmct phys1cal propertles -
o {e.g., me]tmg points, boﬂmg pomts solubﬂltles, reachvzqr, etc.) and can be readﬂy L
- 20 'separated by takmg advantage of these dtssumlanttes 'I‘he dtastereomers can be separated A
jby chromatography or, preferably, by separaﬁon/resolutlon techmques based upon . -
| dlfferences in solubﬂlty “The opttcally pure enanuomer is then recovexed, anng wzth the B
B ) resolvmg agent, by any practlcal means thaf. would not reSuIt in racemlzatton. A more ; o

_-detaﬂed descnphon of the techmques apphcable to the I'GSDIutIOIl of steremsomers of o




~.upon differences in solubility. The optically pufe~enantione

10 process of the i‘'nvention, as solvates (e.(g. hydrates). Hydrates of .
conpounds_of the present invention may be conveni ently 18 ¥pwhe§0by
recryst ﬂ?ﬁgﬁ%@% from an aqueous/organi c sol vent m xturRBCTAEARY323

or gani c-sol vents such as di oxi n, tet_r%bydrofuran or methanol. Conpounds of
Formula.l can be prepared as their individual stereoisoners by reacting a
.raceniic mxture of the conmpound with an optically active resol ving agent
to forma pair 15 of diastereoisoneric conpounds, separating.the

di astere@m;oﬁnm ROV Bkl ; j . pur.ec.enant, : ile

resol ution of enanltg,li orre%%ér?:%n e cgérdrt%gﬂah%%]tn u #éq%@%g%?@%\%wbm. c
deri vat i§6g; ompounds _of Fornul a 1. dissociable. conplexes are preferred
% (oo X Wil RO, Kabener suhrscution o Wilek Sctesive: R

di stinct physical properties (e:g., nelting points, boiling points,
solubilities, reactivity, etc.). and can be readily. separated by taking
advant age of these dissimlarities. The diastereonmers can be separated by

chr omat ogr apHy somyiaryyrtké esmgiunds mﬁﬁm%%&%%'pkﬁde%ﬁﬁﬁ%g . based
roi en

recosger qa; alrgigﬁn%i Ié’ﬂ?ﬁm | agent;. by any practical neans that

: v_voulg ngg)r_esul t _r?t(%ba- em gg??é#‘ﬂgr%bre detail ed description of the

- techni ques applicable to. the resolution of stereoisonmers of WO 03/ 024924

13 March 2006 PCTI US02/29323 -44 conpounds fromiheirracenm c nmxture can

be.found in Jean Jacques Andre Collet, Sanuel H WIen, Fnantioners,

_Racemat es and Resol utions, John Wley &®hs, Inc. (1981). In sumary, the

(S)SS whi ch conprises: 5 (A

conmpounds of Formula | are nmade by a pr,g?
reacting a conpound of Formula 2: wityjt 2zconmpound of the fornmula (a):

10 ' 4
R
N
H o on
2 .
wiﬂ’;_ a compound of the formula (a):
HN.
10 -

o in WhIChxi, X%, R R, R® and R™ are a5 defined in the Summaxy'of the

o ' inventi_on. _fbr Formula I; or

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




(a) in. which XI, X2, R3, R4, e and R21 are as defined in the Summary of
~-the Invention for Formula |I; or (B) reacting a conpound tfM&EwchBM08 2 with
-4 conmpound of the forrmula (b): 13 March 2006 WD 03/024924 PCT/ US02/ 29323
-45 i n R4 Ro3 and e are as defined in the Summar yYPOFUERESH ent i on
for Formula |I; or (C) reacting a cor_’%gund of Formula 2 with a conpound of
the formula (c): RRD RRO HN~~\~~N~"Zs Az XN PO (c) in which 'R20, R23 and
R are as defined in the Sunmary of the Invention for Formula I; and (D) (
(F) optionally converting a conpound of Forrmula | into a pharmaceutically

accept abh ghsH R*°, RPQRHIE ald & LHARYEL 'e@uﬂmﬁ;ﬁ#/ &R HOPHA of
Formula | to non-saltal?grm optﬁ?onzﬁtt{hy conve E’fﬁ%%‘ﬁ%ﬁ%ﬁ I.Ze ?ormof a
conpounfjogf ‘Formula | into a pharnaceutically acceptabl e N oxide;

(©  reacting a compdﬁnd of Formula 2 with a compound of the formula (c):
1. {
HN. | /N\ 25
N OSCR
RzaO :
©
5 in which R%, R* and R are as defined in the Summary of the Invention for

FormulaL; and

12) N 0p;io_nal_1y _cqn‘v;rting a comp_ound' of Formula I into V'a ph&;meuﬁcmy
) gcceptable s‘alt;- . | ‘ .
10 (E) Qpﬁopaﬂy converting a salt form of a GDmpDun_d.of Férniul'a I'to non-salt fdrm;
® Qpﬁonaﬂy cbpvcrﬁng an unoxidized form of a coméound of Fém:_z’ula’I into a |
pharmaceaticall acceptable N-oxide;
@ .OP-tAi‘:"-la.ﬂy co’lvemg a”'.N.*‘,’.Xidé form of a componnd ochrmmaIﬂs S
. unode.zedfo m A
_ 15 @ ppﬁdl_iaﬁy_;;:s'qlvi_ng an mdmdual iééme‘; ofa coﬁap:ound of ﬁoﬁnulailfrdﬁl a
mistur of isomers; | | P
L -?éti_b%?ﬂy conyerting s on-erivatized compound of Fomnula Tntoa. -
' phgmaceuﬁca:llylpmﬁug_deﬁvaﬁire; and o o
@™ 0pﬁonaﬂy:cbn{r§rﬁﬁg a pro_drug dcﬁvaﬁva ofa ébmpound of _f’érn;ulé I fo.:ilts_

20 o -non-deﬁvaﬁz.édrf-q:m,‘_




(G optionally gonverting an N-oxide formoff a: conpound of Fon ula | its
unoxi di zed foran1 15 (H) optionally resolving an indivi diAMaicsgR8é of a |
conpounaw%P ﬁ%ﬂﬁula 1 froma mxture of isomers; optional PET/UBIN29813I ng a
non-derivatized conpound of Formul a L45_to a . mpharmaceutically prodtug
derivative; and optionally converting "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 exenplified,
but not limted by, the followng exanples that illustrate the preparation
- of conpounds of Fornmula | (Exanples) and 3ntennedi ates (References)

- -accor di ngxamplefte i nvention. REFERENCE 1 3-ami no-4-h d ox - olidine-I-carbox

lic acid tert-bu 1 ester 6-Oxa--3-aza- blcyclo[3 1. 0] hexane- 3- car boxyl i c
was dissolved in a 8:1

acird tert-buty, 121 10 65. 3nmo --
~met hanol / wat er msﬁ:gg]{t ﬂﬂf f‘“ﬂl‘?l{rﬁﬁ bikiomit danitdb by, tﬁe%ﬁ@oﬁhgm azi de_

- (21. 4q, 329m$ml \/\ﬁl added and the m xture was heated at 60C overnight.
After diTAtIPR Uetraler the Seprrytiont bie compbuiE dﬁFoﬁ?ﬁiﬂdi&E‘!ﬂahgl&zt ygat ed
--aque%us NaHCO3 (200ni) and brine (200m.), dried with M gﬁgrat ed

unde? . JEEUDedialEh Referedecs) nasbudih g@thedhpsioned inr * methanol (200ni). 10%
Pal | adi um on 15. activated car bon (1. 59 vvas added and the m xture was: :

-st.rred at anbient tenmperature. under a hydrogen atnosphere until TLC
anal ysi s showed t he di sappearance of the starting.

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 drssolved in methanol (ZOOmL) 10% Palladmm on
__1_5 ' act:xvated carbon (1.5g) was added and the mixture was stirred at ambrent temperature .l
- uuder a hydrogen aonosphere untll TLC analysxs showed the drsappearance 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 srhca gel. Eluent 5%.

7_- methanol in ethyl acetate to 20% meﬂranol 3% Methylamme in ethyl aeetate ‘ﬁelci 4, 3g ‘

'_ l‘c acid tezt-bu 1 ester as yellomsh solrd.

'REFERENCE 2 -




material - The mixture was filtered through a pad of Celite and evaporat ed
to dryness under vacuum The product was purified by fltsMachi28fft ogr aphy
on-sili Car{gﬁ@ ‘Eluent: 5% nethanol in ethyl acetate to 20% mletghanol 3%

tri et hyV&) F‘hethyl acetate. Yield: 4.3g 20 3=anino- 4k

nlidine-l-carbc 'c acid tert-bu esteg7as 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/ @s02/ 29323 Sodi um hydride (60%in mneral. oil, -I1Qg,
250mmol ) was suspended in dry DMF. Allyl carbam c acid benzyl ester
(19.1g, |00n%9ﬂ)um»hﬁdmdéa%dnapmabm d0gAPSOTRAbI) viel FRGANAS drf D

stirring for 5 nminutes, 5-prono-1-pentene (25g, 168mvl) was added ‘drop

TR s 015, APy ol SR S

W|th water and then partitioned be
| ayer Wesmpvashed And b 2 dried wt S™ and ev orat ed
under vacuum S ash E &8{5 i 6%5%5? - H"(Pé?n&téﬁ& pEmEol) wys:

1yl - b d bepzyl t 15.5
A 1)1 paRe e oy %Mé@es&é%@q g;mg:'lﬁemaﬁgg)nﬁ&@mmmlwmas

di ssplved in 10 di chl oronethane and bis(tricyclohexyl phosphi ne) benzyhdene
rut niWﬁﬁl}“@ﬂ’éﬁpmﬂdeedbememm&ﬁdran%aﬁtxtw@mem M AT éhrunder a .

ni trogen atnosphere until TLC analysis showed conplete react i on.

. sol ventwitasweteppodabste, UdHed WAk @nd urifi by flash: |
chromat ogr aphy (ethyl acetatel hexa %‘@eﬂ& Ive ZU%II ‘?P aﬁ?‘ﬂ’r -

- azepin er 5 To a solution of 2,3,4,7.
oty amyaronRoRasty (i %ﬂ%{%%wam gaeﬁ 51 it denyloergopmic poidmapiol  fn'
- diCh|0Q§E§Eﬂ§§§.(54”L) was added n}chloroperben20|c acid (60miol). : |

~

Q=0

(()

Allyl-pent-4-enyl-carbamic acid benzyl ester (15.5g, 59. Smmol) was dlssolved in
10 mchloromethane and. bzs((ncyclohexylphospfune)benzyhdene ruthemum(IV) dichloride -
(1g) was added. The mixture was refluxed under a mtrogen annosphere until TLC analysis-
showed complete reacuon. The solvent was evaporated under vacuum and the res1due was -
punﬁed by flash chromatography (ethyl acetatelhexane 1: 9) to give 2 3 A 7~Tetrahydr0—
ampme—l-carboxyhc acid benzyl ester . 8 g)
15 - Toa solunon of 2,34, 7—tetrahydro-azepme—1-cmboxyhc a01d 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 Wu‘h dmhloromethane The combmed ‘ i
orgamc layers were washed with satuta!:ed aqueous NaHCOs and bnne dned Wlth MgSO4 :
20 7and evaporated under vacuum. The cruds epoxxde was dmsolved inan 8 1 meﬂmno]/water | |
Imxmre (IOOmL) Ammommn chlonde (3 2g, Gﬂmmol) and SOdle 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 vacunm. 'Ihe remdue was extracted Wlth ethyl acetate The combmed | : R

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




The m xture was /stirred at anbient terrperatq:re for 16 hours.. Saturated
aqueous K2COB sol ution was added and the mi Xture was ext thbeedh 2006h

di chl or 8Y@8#4&4 The conbi ned organic |ayers were washed RET/DsSezaoszIat ed
aqueous NaHCO3 and brine, dried W|th g/gsozl 20 and evapor ated under vacuum
The chi de epoxi de was dissolved in Ae8: 1 et hanol /water m xfure {100rnL).
Ammoni um chl ori de (3.2g, 60mmol) and sodium azide (3.9g, 6GimDl) were
added and the m'xture was heat ed at 60C for 48 hours. Mst of the solvent
was renqyfd Shs was t ed with acet ate
"The conbi ne or&anl é‘l}%ﬁg%@ %‘?FE] ‘EFP%\tPé’a’PQ ﬁt%s"

(200n.) £ (200 13 I\/arch 2006 WO 03/ 024924 PCT/ U802129323 -48
dried wi ?‘Faﬂﬁ%%ﬁ' thtedd Sﬁﬁ%@%a@dmmmﬁla@ﬁbmmﬁd@naﬁmof t he
resi due hexanel et hyl acetate 3:1) gave :

- 4- azi do{3-3B)dr oxy- azepane- | -carboxylic acid benzyl ester- (3.3g). Toa
sol ution of 4-azido;3rhydroxy azepane | -carboxylic.acid benzyl ester (3.3g,

5 11. 37mmol ) Fow sottbieder 4-65 ya&gd, Labby 3
.propanedi thiol (3.42nL, 35mm|) g%tljrie was irs | rreHé&{ﬁ_ r%ﬂgn# :
. tenper atyr. sh | et e on o e starting
nat e? aIIT 32 %1 ian%%@m ‘&atléé?%j %&@WW‘F ff%ﬂﬁg ‘F’ﬁé"ﬂPP]r trate
was eva od s..The residue was triturated with. a 1:1 - :
‘hexanel 3?62%@ SQPWQBIR"&&& mixgure gvas stiged b gabicnt Wwmperasireamdil GLiCehalysite r
vacuumto yield 10 4-ami no-3-h drox raze ane-l-carbox lic acid be fester.

REFERMGZ@IﬂmmmPu@nnﬁMarhﬁg niatetiall A&Vl‘lﬂdﬂﬁﬂéﬁpﬁaﬂe-\ﬁg&éﬂm de h
drochl oride A solution conprised of crude tent-but

144- mret Wmﬁ@ﬂm&%&m@%ﬁﬁéaﬁbﬁm&aé?@k@ﬂ%ﬁg%{#waw&% g, 4.42

mmol ), prepared as in Reference” Exanpl reated wth

a 4M so !llitﬂeﬂ&e?&etﬂﬁjétﬁé}%nmgne Porrlegl%vcla Qxc%lssoéﬁugl aglgildneHL under vacuum to yleld

10 4-ammo-3 h drox -aze] ane—l—carbox hc ac1d benzyl ester.

REFERENCE3

‘ : 4—methox hcn 17-4- h.en lbutaue-l-sulfonamde hy drochlondc |
| A solutmn comprised of crudc rert—butyl 1-(4~mcthoxyphenylsu]famoylmtaﬂ1yl)-3~
15 Vphenylpropylcarbamate (1 92 & 4. 42 mmol) pxepared asin Rcfercnce 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 cﬂler A
resulhng preCIpltal:e was coHectbd by ﬁltranon, washed sevcral tunes with. dxethyl ether and '

| hexane and pumped dry to prov:lde ZS-annn&N—Lmeﬁoxyphmyl#phmylbutanc—1— :

m),26-27(2H, m),34(3H,m*) 3.72 (3H,s) 69(2H,d .T-7Hz),725(5H,m),73»
(ZH,d L:JHz) 85(br s) 100(1H,s)




m xture was stirred for 16 hours at roomtenperature and diluted.with
~diethyl -ether. A resulting precipitate was col | ected b\3 WMaich2806 on,
washed several tines with diethyl ether and hexane and punped dry to
pr ovi deWRI3/03#42h0- N- 4- met hoxyphenyl - 4- phenyl but ane. . 20 BOTAUSRAMB2e h
drochloride with quantltatlve mass Scov | H NLh+1R 1 KCf 205 et LJ. .
(D) . (.. M, 2.6-2.7 (2H m; f(SH, r a*);. 3.72 (3H, s); 6.9 (2H, d,
7=7 ), T. 25 (511, m, 7,3 13 I\/arch 2006 WD 03/024924 PCT/ @502/ 29323 -49
Momhol i ne- 4- cazbmuylle acid f1- (1 benzoyl 4- oxo pyrrolldln

3:.-yl car bamm) h V| ha ] I thyl de d 1) S
2-[ ( Mor pho ' sje s e e st #M’"ic acid

(19, 2. Smml) 3- am no- 4- hydroxy pyrrol i di ne- I-carboxyl ic acid tert: butyl
ester (700ny, 3.46rmol ) Phwyhmethanes lefivliramide 1, EDC (1.5g, 7.8mol),
and HOBt (1.5g, 9.6mp1l) were conbi ned Di chI or onet hane (10nL.)- was added
and then 4-methyl moxpholine (. §@hjnpoll@i)n Xture was stirred at. ambient
tenperature for 2 hours. After dil utlo_n with 10 ethyl acetate (200nm) the
sol uti on was washed with saturated. aquequs NaHCQ (1Q0rL). and brine _
(100nL), dried with MgSHA and evapora under- vacuum 3, . Hydroxy-4-{2'-.
[ (nor phohne- 4- car bonyl ) - ani no] ' ' o
'3- phenyl met hanesul f onyl - pr opi onyl Ff@,}-p c7rolidine 1-carboxylic. acid

tert-butyl ester.(1.05qg,1:94 ) - sN'ob i ned as yel |l owi'sh foam-and was

di ssolved in dichl oronetha oroacetic. acid (6nm). was. added
and the 15 m xture was SthR&d att aﬁbl i tenperature for 1 hour. .
Evapor ati on under-vacuum gave crude nor pheldT®-4-carboxylic acid

- [ 1- (4- hydr oxy- pynbl i di n- 3-yl car banoyl ) - o

5 Z[Mofpholiné#carbonyl)—amino]—i%—phcnylmethanesmfonyl—propionic‘acid (1 g
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]&-phenylmethancmﬂfenyl-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 |
' '_cmdc morphohne-dl—carboxyhc a01d [1-(4-—hydroxy—pyrrohdu1—3—ylcarbamoyl)—2~ .
| .phenyhnethanssulfonyl-cthyl}amdc as TRFA salt, which was used W1th0ut further
_ punﬁcatmn - | | .
Morphohne—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




phenyhnet hanesul/f ohyl - et hyl ] - am de as TFA. galt, which. was, used without
further urlflcatlon Mor phol i ne- 4-carboxylic acid [1- 4‘131Mdrd3>%006 '
pyrrol | WALHH X ar banoyl ) - 2 phenyl net hanesul f onyl - et hyl | -RCKRISH2BBA3s al t
(215ng, 0.39mmol) was dissolved in 1 é . WD 031024924 --50 13 March 2006
PCTI'USQ2/ 29323 di oxane (20n)L). Satuﬁ ted agqueous NaHCO3 sol ution (I Qrl)
was added foll owed by benzoyl chloride (0.2n, 1.72mmol). The m xture was
~stirred at anbient tenperature for 1 hour and then extracted with ethyl

Naricos  Sadee KRS BB Mg B e e s adepa domocne.

‘resi due \was ri y_flash chromat ography on silica gel (Eluent: 5%
met hano|beP%1’Y£u‘H9P &Hgaki ?%Jﬂml e FRRBIe Was stitd atam@[tegmpmtyneefm
nmor phol i ne- 4- carboxyllc acid f

1- (1=berzwyr aud thed esirgetod with i Iaeﬁaiyel daabammehﬁgﬁﬁ@wage&é}am@shed
sul fonyl -ethyl]-am de (92ng). Morpholi ne-4-carboxylic acid

lepgénsmhane?g%/%ﬁg?s et-hyl ]3l-$gr1nb deéll( gd% ] %%%%On%lg)?(} dvva%()mte‘alulélsoﬁ ved '
5
Orfg O\Xgé‘%%gg}ad{e anggﬁagrgrgﬁegq’g ﬂﬁ%‘ ‘g’t" : e 1|:|¥ Igg]g@ﬁgglg% g%e for .3

hours: After %ugggn wi th' ethyl acetate (100n1_) t he' sol utiron was washed
wi th waltsFaps degittente, 20ff] methapal Hﬂl\@ma@iﬁte)atcap‘tﬁléMphmIMvacuum
. The re5|due was pied by flash chromatography on silica 15 gel (Fluent; 5%

met hanopmquséxchwdaﬂeﬂabe;zoybm&ody@ubnﬂmn@. Teartb@idy <o —@ﬁb@]ﬂa@ﬂlaﬂe-benzo

1- 4=0x0- OB& 3- |carbano 1;2= henlmetljanesufen zefh | "-anide ..is. a'
m xt ur esﬂfongﬂ-e@ygr@ga@(ggrﬁg\jel | owi sh solid; 38ng);'H NVR (DY) 8 50 8. 35.
(m21Li), .

| Morphohne—4-carboxyhc 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




7.55-7.34 (m10H), 7a6-6:95 (m14H); Ms: (MrH 4 543. . Mo hol me- 4-carbox
“lic acid i- 1-benzenesul fou 1-4-oxo- olidin-3- |carbano 18 March@006
- I'nmet hanesul fon =eth | -anode 13 March 2006 WO 03/ 024924 PCTI US02/29323 -51
- Mor phol W84 boxyl i ¢ acid [I-(1-benzenesul fonyl - 4- ox P<HYRPEHZ - 3-
yl car bamoyl) 2-phenyl net hanesul f onylsyet hyl ] - am de was prepared fol | owi ng
the procedure detailed in Exanple fl substituting benzenesul fonyl chloride
for benzoyl chloride; tH NVR (DVMSO [8.35 (d, J 7.4Hz), 8.28 (d,
J=7.6Hz),1H], 7.87-7.62. (m 5H), 7.41-7.32 (m 5H), 7.06-6.98 (m 1H),
4.72-4.60 (in, IM 4.45 (s, 2H), 4.42- 3 (m 1H, 3.92-3.79 (m 2H),

3.55--3.20 (m 111), 3.06-2.97 (rn, | MS: (MEM+ 579. . ' EXAMPLE 3 10 4-
2- 0 holine-4-carbon | amno -3- h t hanesul fon 1- ro ion lareno 3-
. 0OX0-aze-ane-1l-carbox lic acid b nz ter (Conpound 3) . Crude

4- am no- 3- hydr oxy - azepane- I-c bokyl id benzyl ester (150mD; 15.
0.57nmi ) prepared in Ref ere %’ phol i neA- car bonyl ) - ani no] - 3-.

2. 1lmmol); -and HOBt (400ngy, 2. Smml) vvere,s ed. Di chl oronet hane (iOrrL)
was added f ol I owed 13 March 2006 WO 03/‘52‘;4 PCT/ Us02/.29323 -52 -

phenyl net hanesul f onyl - pr opoQ;uJ #mel ), EDC (400ng,-
| Morpholine-4-carboxylic  acid [1—(_1—benzenesulfonyl+qxo—p3qr’olidiﬂ-3—
* yicarbamoyl) 2-phenylmethanesulfonyl-ethyl]-amide was prepared following the procediure
| detailed in Example 1, substituting benzenesulfonyl chloride for benzoyl ch_loride; 1'H
;5 NMR: - (DMSO) [8.35 (d, }=7.4Hz), 8.28 (d, J=7.6H2),_ 1H], 7.87-7..62_‘(111, 5H), 7.41-7.32
~ (m, 5H), 7.06-6.98 (m 1H) 4.72-4.60 (m, 1H), 445 (s 2H), 442—4 23 (m, lI-I), 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]meﬂiancsu]fonyl-proplomc ac1d (400mg, 1 12mm01) EDC (400mg, 2 lmmol), and

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




by 4-net hyl norphol ine (0.5nL). The m xture yas stored at ambi ent
tenperatyre for 2 hours. After dilution with ethyl acet®Magch@iRe) the .
sol uti on"RE¥¥ed with IN HO, saturated aqueous NaHCOEHHSD2(29823e, dried
with MpSO4 and evaporat ed under vacuy ?The residue was purified by flash
¢chr omat ogr aphy (ethyl acetate/ methanof 9:1) to yield 3- 5 :

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

Lo sl e A A,
T 0. 3nL dth S di
A Sl

tenperature f hours. After dilution with ethyl acetate (100nL), the
sol uti off as NoFCR:s wad bring,shied)with Mz 04aed evapdraidd Whddr Wi, . and
evapor at ed under vacuum The residue was purified by ' flash :

chr omat cEfreptigue wes pidfieddydhish Chionardg h§‘(etﬁﬁt£€tﬁﬁfméiﬂaﬁﬁl@/i c@g%iﬁe) to

yield 4-{ 2- nmo , holine-0-carbon 1-amno -3- hen |l anetlian onl- ro

gy BRI R SR i D Fhb R PO o OO
1 4 02-3.8 2 3.62-3.23

11M 3. Zlg'”’zo %}%eéﬂ&ﬁﬂ’“@c@@“ﬁ%@% £5: (Mfﬁ.) Erm601H) EXAVPLE 4 I\/b(m

hobne- 4- car bgLyH acid 1- 3- benzenesulfon Iam no-2-o0xo- ro lcarbanmp 1t

hen hnet hane ﬁwm%@ﬂwomm&mmm@]-a@hmmﬂ%%mm/ 024924

-53 PCTI US02/ 29323 ]
propionylamino}- azepane—l—carboxyhc acid benzyl ester (IOOmg, 0. 167mmol) was

- 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-'l-carbox Hc acid ben 1 ester (75mg), 1HN]MR (DMSO) 8.23- 8 08 (inH) -
- 740729 (m, 101-1),706-698 (m, 1}1),520-509@,2}1) 479465 (m, 1H), 452-431 R
| (m,,SH),402~380(m,2H) 3.62-3.23 (m, 115, 3m27s (m, 1H), 1.88-1.55 (m,4H) |
Ms: (MEE)” 601. |

B . EXAMI’LE4

_._1‘13_~011ne-4~carboxvhc ac1d [1- (3-benzencsu1fon_lanuno-2-oxo- rop lca:bamo I: 2— f‘-' :--' f“

p_henx]mcthanesu]fonyl-eﬂlyl ]—axmd -

(Compound 4)




N—(3 AmM no- 2- - hydr oxy propyl)-benzenesul fonam de TFA salt was prepared. as
outlined in Renee L. DesJarlais et al. J. Am Chem Soc. MSFCEZ@OG
9114-9115.

2" ~[ ( MOYQRYPHRY. 4- car bonyl ) - ani nol - 3- phenyl net hanesul foﬁﬁ”‘{?ﬂ?fﬁ%ﬁ c acid
'5 (50ng, 0.14mmol), N (3 am no- 2- hyg oxy- pxopyl ) - benzenesul f onam de TFA
salt (60my, 0.17mml), EDC (100nmgy, 0.52mmol), and HOBt (100nmg, 0. 64mmol )
were conbi ned. DWF (3nlL) was added and then 4-net hyl noi pholine (0.3nl).
The-m xture was stirred at anbient tenperatwe for 3 hours. After dilution
with ethyl acetate (100nlL) the solu was washed with I N HCl, saturated
aqueous NaHCOB and brine, dried wt S and 10 evaporat ed under vacuum
The residue was dissolved in acebghe (5nL). Jones reagent was added unti |
the orange col or persisted The nigkt oeowas s red for 2 hours, quenched .

wi th i sopropanol , and-di | ureg o e bl e (100nL). The solution was.
washed with water, satura@aq equs NaH and brine, dried with MgSO4 and
evapor at ed under vacuum T crude product was recrystal lized from et hyI -
acetate/diethyl ether to give 15 no holine-4-carbox 'c acid

f I - L3- benzeAeGAngne-Lohyidmexyzproryl)-benzspssulfoninide yTHA 2altpivenprepared as

et hanesul fony-1 et-1 11-ami de as white solid (19ng); tH NM R (DVBO) . 8. 17

(t, Jaﬁﬂﬂ:@ﬂmmaﬂéeLb&Ma&sezhlaahtzc@Msao 1698.728; 41p4-9dp, 7.36-7.29 (m
5H), 705(d J=8. 1Hz; 14), 4.68-4.59 (m IM, 4.45 (s, 211), 3.89 (d, J .

18 Nreh % rz@e@a%@?)&a%%@@-@k%@%ﬁl%%ﬁ%r%@@f Cdia FAVPLE 2
I\/Etﬁ % gt{ﬁ(&get h%f- -g yy¥1| pr{}Tro i car bam)y112 be ] sgllgf on leth | 1

phohn 4- yI car bonyl a- W no- 3- bedzyl sul fonyl - . prop| on| c aC| d (0.194 gq,
0599 nfid7mmaly EHE MBJOmg A 5memol)yanddiQB) (100mg, 0.64mmol) were .combined.

DMF (3mL) was added and thert 4-methylmorpholine (0.3mL). The-mxxture'was stu‘red
. at ambient temperature %er 3 hours. After dilution with ethyl acetate (IOOmL) the solution
' was washed with IN HCI, saturated aqueous NaHCO; and brine, dried W1th MgSO4 and
| 10 evaporated under vacuum. The residue was dissolved in acetone (5mL) i} eﬁes' reageﬁt
- was added until the oraﬁge 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!d1ethy1 ether 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




" methox hen Isul fano |

}-phenylb e-1- gulfonam de hydrochloride (0222 g, 0.599 mol prepared as
in Reference 3, 'and HATU (0.225 g, 0.599 nm)l) in DML (53 Manc! \%Q86 1t r eat ed,
with 4- MWthohne (0.198 g,1.80 mmol). The mixtur e PRAEIWLRIREA
at.roomtenperature for approxi rratel$1 12 hovers and then 10 partitioned
anong a 4:1:2:3 mxture (100 nL tot of ethyl acetate, TB F, water, and
brine, respectively. The organic phase was separ at ed. and washed w th
sat urat ed agqueous sodi um bi carbonate (30 m_) brine (30 m.), dried
(MS™®), fi : : ESt tﬁateg]'gth of 5:'1
ether/ethyl%@g@% 1 Y- 1 1 th ether
(30 nm.), hexane (30- nL), and ed dry. . to provi de N | 1S4 1s-(4- .. 15
RLLY spholmeid-gaboxamide henz ulfon leth |. w
. ma hol i ne- 4- car boxani de. - TLC.Rf . (ethyl acetate): 0.65; 1H NUR ‘
(DMBO). 1. 74 (111, m; 1.92 (IH (Gompowdd-73. 61 (211, m; 3.1-3.35
(211, .2xdd*); 3.34 (413, m; 3.423.65 (H, n¥); 3.72 (3H, s), 4-24 (111 :
m-;4.51(21 s); 4.61(11 m); 6.88 (21l3~d, 1=9 Hz); 71-7.34 7.4 (5H, s); 8.12
(11 , d,1=8.7 Hz); M5 (M+l): 673.-94.1F March 2006 WO 03/024924 -55 = o
PCT/ 11 S02/29323 'Proceedi ng as .i'tE anple 5 the follow ng .compounds of -
Formula | were prepared: 9lg [ ho-1S (4- et hoxyphenyl sulf anoyl-
met hyl ) pentyl car bamovl 1- 2-be gt N tety-bin hol i ne- 4- carboxami de h . .
dr obr onmi de ( Conmpound 5); : K113 £3 (6H, nt); 2. 71(2H m;
3.05-3.25 (2 2xdd); 3.37 (411 .6 (61 nf) 3.72 (311, s); -
4.21(1H, m; 4.49 (211, dd); 4. n), 6.89 (213, d, J=8.9 Hz); = 7.09
(1F. 1; nmt); 7.15 (211, d,1 8.9 Hz); 39 (511, s); 7.73 (311 br. s); 8.03
(111, d, J=8.6 Hz); 9.47 (111, s) S (I\/H) 640, ‘free'base) and Benzyl © i

6- (4 et hoxyghenyl sl 'réoﬂﬁ’ﬁged ts —mo ”Boﬁnﬁ lca}ﬁgxiﬁa%}r]gQ- 8 P ulfonyl—,

propionic acid (0.194 g, 0.599 mmol), 2,S—a_m:in0~N-(4—méthoxypheﬁyl)—4—phenylbutane-If

013 >
C— N

sulfonamide hydrochloride (0.222 g 0.599 samol), prepared as in Reference 3, snd 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_ | partltloned among a4:1:2:3 mixture (100 mL total) ofcthyl acetate THF, Watcr and brme -
respecuvely The orgamc phase was scparated and washed w1th samrated aqueous sodmm S
b1caﬂ)onate (30 mL), bl:me (30 mL), dried (MgSO4), ﬁltered and concentrated. The remdue " B - ' -f. i
was mwrated with of 5 1 cther/ethyl acetate (100 mL), collected by ﬁltrat[on washed mth , |
| cther (30 mL) hexane (30 mL) aud pumped dry to pmwdc N- lS- IS 4— ‘~_ g ‘_ . -

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, o
m); 192 (1M, m); 2.39-2.61 (2H, m); 3. 1335 2H, Zxdd*),334 (@H, 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




~bent I sul fonyl - propi onyl ani uo) hexyl eazbamat e ( Conpound 6); TLC Rr (et hyl
'-acetate) 10 0.3; IHNWR (DVMs O: 1.1-1.65 (611, m; 2’934M€@m12,00ﬁ, J--6
Hz); 3:05--3.22 (211, 2xdd); 3.34 (411, nt); 3.35-3.59 (211, nt); 3.53
(411; DVO4§/02432471 (3K s); 4.19 (111, W; 4.53 (211, ddPCTAIM2REBP3 4 57
(111, nt); 5.00 (211, s); 6.89 (211..d, J=8.4 Hz); 7.05 (111, d, 1=8 Hz);
©7.15 (211, d, J=8.4 Hz); 7.24 (111, ? 7.3-7.45 (1011, 2xs); 7.99 (111,
J=8 Hz); M5 (M¥): 774. 15 EXAMVPLE 6 l\/brphol i ne-4-carboxylic acid

| (R) - 1- - (6- axo- cycl ohexx- 1- - enyl car barnayl ) - 2~ hen hnet hanesulfon |-eth |

-am de ﬁ&%ﬂgg 3 00 PCT/ USOZ/ 9323 A
~solutiono mlﬁéEx\c%/g ? %g%;*%%%mggg&%?% 0252 E'a% ?ﬁe or mam de
(30ml) was tfes : After
stirring at #oosi2aENELr gt GIREIHeAYDACTYINE, Ay = 2¢ sated with
(R -2- [(rmrphol | ne- 4 cal rbonyl ) am' no] -3 phenyl met hanesul fonyl propi onic
aci d (lbena i) e garbox st Tiyérobtonfifle (Cempdmadd)) 'HNMRB m xt ure
was stirred at room terrperature overni ght and t hen evaporated.. The residue

was sulipasey 1115-1.75 s, m+Y: QRI(DE/ AR R00N2S (AH, 2RdE): Y87 LU Wnj: 3, Poo L

acetate and then a mxture of ethyl acetate and nethanol to give

- cycpgﬁle ca ’ba @ﬁ ?%‘@ ng%%%%ﬁ@dkﬁw%ﬁgjﬁsg Iétz)\hhl te

| | f | |
LCR i (7(232‘%9% AL (SH, M_J'{z%y 12y 730G b: 91 Lo %, dsnﬁff Plopgylic actd

Hz); 947 (1H, 5); MS (M+1): 640, free base); and

Benzyl 6-(4-methoxyphenylsulfamoyl)-55-(2S-morpholin-4-yicarbonylamino-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)




do, yr xy eyql ohexyl car banoyl ) -2 phenyl r‘rﬁﬂhan . esul fonyl - et hyI a- am de
(90ny, Q. 19mol met hyl ene chl oride- (6nl) was treat t3Maichi20D8ss- Mart|n

-peri odi 83 l? , 0.38nmmol ). After sti rr| ng at room t ergravgdopassior 2
hours the reaction m xture was washed with a solution of Na2S2C3 in water -
(0.26M, then with saturated aqueous %I carbonate solution 15 then with"
wat er, then dried over Na2SO4 and then evaporated under reduced pressure.
- The residue was subjected to flash chromatography on silica eluting with a

X oo ot S RARLARS 3. 3PS5 D1 el frmomile Gom)! | de
8ng) . s.1H), 7.82 (t, J=5Hz, 11J), 7.53-7.38 (m

5100 6. é’és?%aﬁﬁwr%ﬁ%mpm@?w( b G2, anze Gikngsspors 85
(m11-1), 3,77-3,62 (m 4H), 3.48- 3 36 (m 4H), 3.27 (m11); 2.58--2.46 (m

4H), 2. BEPErRePRS ninyies WS miAbGe (it tpated HiERY2-RHIEp RREpHRH QRASK-
PCT/ 13S02129323 -57 EXAMPLE 7 Mor phol i ne- 4-car boxyli c

f -3 |
3(1: |1 g ﬂ ggmf%o %E?HWU iJﬂﬁ':Yc;méa&é (P’f@g,(ﬁyéﬁzﬂﬂgﬁ foﬁovei\ec}/ i)}? ﬁi«bﬁ?‘)

B A U G S o
o A e AL sh%g;;o;@% Sicachingwitongt
acetate and then 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

)-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-

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

.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{*)




10 hydroxybenzotrl azole (0.27g,.2 mml). After stirring at roomtenperature
for - mnutes the mxture was treated with 2-am no- cycloﬁdﬂmb-’iﬂp@ diol
(0013%}9 rrm)l) and stirring was continued for a- further 2 days. The
react | BP0 e’ was treated with PS Trisanine (3.75 mBFTESe2/29 and after
stirring. at roomtenperature for 2-hours the resin was filtered off and
washed: with DCM The conbined. filtrate plus washings were evaporated
-under 15 reduced pressure to give norpholine4-carboxylic acid

[ (R -2-cycl opropyl net hanesul f onyl 1-(2, 6-di hydroxy-cycl ohexyl ear banoyl )
-ethyl]-anode (0.32g) as pale yellowthick oil. Ms: 434 0&1'). Dess Martin
Peri odi nane (0.688 g, 1.62 mml) was added to a soI ution of the

" J(R)-2--cyciopropyl n et hanem fogm

| - (2, 6-di hydr oxy- cycl ohexyl car b LEhyl ]-anide 20 (0.32g) in DCOM (1 On)
and’ the mxture was stlrred at ‘roomtenperature for 3 hours thenr f wo
. OBi A24Mearpheline-A-cagmaylic peit{{Edcheyoderrapyinethapesdfonvixl(Groxersyalobsgond Naz S203
(1.5 rrm)lg 1. 99) and stirred at roomtenperature for a further 24 hours.
- The reaction mxture was diénylcebawiobD-ctB@Mafni®0m.) , then filtered.. The
~filtrate was washed with a solution of O 25 M Na2S203, then with saturated
NaHCC3, then dried (MySOH4), ar*(@fﬁiﬁ, porat'ed under reduced pressure .
- The residue was 5 subjected to colum c onatography eluting with a-m xture
of ethyl acetate-and heptane to.give np holine-4-carbox lic acid -2 ¢ clo
rv | met hanesul . fon 1-1- 6-o0xo- cycl ohex-[\-enyl car hamoyl n-ethyl | -anide. 'H
‘NWR (CDA 3): 9.00 (s, 11), 7.78 (t, 11)}r~\6.18 (d, 111, 4.9 (m IM 3.85
.(m 1H), 3.77-3.62 (m 4H), 3.59-3.45 (dd 1H) 3.48-3.36 (m 4H), 3.0 (d,

_2H) 2.55.2.42 (m 4H), 2 2 (m 11, 0.8-0.7 (m 2H, 10

0.6-0.4 (m 2H). IVB414(M—|))%QA LE% -
H

\/I o

‘A mixture of (R) 3—cyclopropylmeﬂlancsulfonyl—?.-[(morphohne—4-carbonyl)

| amino}-propionic -acid (0.3523, 1.1 mumol) and N—cyclohéxylcarhodiimicié N’-
methylpolystyrene (1.93. ;ndmolfg, .1.03 g) 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’.‘eafcd 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




Mo hollne 4-carlfox‘lic acid -1- 3 4-di oxo- c(clo. en lcasbanb | 2 _
pheny_ I ?@ @#{ onyl -ethyl | -anide 15 . (Conpound 10) Al%rwhi2®a6of '
4- am no g ane-1, 2-diol; conmpound with trifl uor oad®ERESEEPI3( 745ny,
3. 23mm|) in DMF (15ml) was treated_ %Mth D PEA (I.212nl,, 6.4mmol) and the
m xture was .stirred ' for 5 mnutes at roomtenperature. Then . ,
(R -2-1(Mrpholine-4 13 March 2006 WD 03/024924 PCT/ CTS02/ 29323 -59

car bonyl ) -am no) 3 phenyhnet hanesul fonyl -propionic acid (1.15g, 3.23muol)

was addedatedl ithawsd HoyndiNg 5%2% < Ih tur s stirred-at
room t enperature overnight %ﬁ\%@gen e\é aSmjr['%ie rrgd .,,?7{%\@:%%5] ected

to flash t n.sili.ca eluti acetate and then with |
a mxt urﬁ&e@hwggéﬁa@ﬁgﬂm fiﬂ%ﬁy H\/‘g&%f then fligradoxy | i c
acid [( , 4- di hydr oxy-cycl opent yl car barmyl) 2- phenyl met hanesu
. fonyl - %h‘ ol Wit wsoltion af BSMﬁﬁzSzQQﬂmmsan&aﬁdNaﬁcosc 215 and .
254nM), MEX 456. A soI uti on of  norpholine-4-carboxylic acid :

[ (R - 1- ten 4ritidhpdg®Ry), and then evaporated under reduced pressure. The residue was
cycl opentyl car bar aoyl ) - 2- phenyl net hanesul f onyl - et hyl | - am de (670nyg,

1. 4Bmodubjdeted th@GolRbd) | i1 ss-Martin
peri odi nane (62%&9 M!é‘lt? nd te rea%:]%dle%?] eﬁﬁlgﬁ% 8%"% erature
over ni - A ‘ eri odj 42rrg 1. 51mm| was added and the
Feaction ﬁl r Fea Fretpet-at & A L0 ! z

reaction 'xt re was washed W|th a sol utlon of NaZSZCB in water (0 26M ,
“then w 3 icarbamoylethyllasyide n & NMR (GDICHs):; 90045 1) N784%, dH), t hen
dried 15 over Na2804 and t hen evaporat ed under reduced pressure. The

resi dues. Jitéd, 4642 (md1H) 3.95 @s T oTBIEQha ARy, 3)5'8-3'415'(8@, ﬁb% 4B 3g0i th a

‘m xture of ethyl acetate and heptane, then with et hy acetate to give

- mor phol(i) ax#; ;gg@@)}y)l 2g5a;c4§@§{5@) éogﬁi %Tf(?ﬁ%ﬁtfz Wg)é ﬁalr(ba>§% | -2-

hen | et hanesul ["-eth am de ‘as
10 ,0 6-04 (m, 2H). MS: 414 (MH).

- 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!-




(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 313), 3.73-3.6. 1‘(&Ma$h1)200@ 44- 332

- (m 4H), 322(m 1 H, 2.72-2.12 (m 4H). Ms: 452 W. EXAMP' t" 9 11 0
bol i ne-WO.BHH3h he acid 2- 2-clifluaromethax hen |i et hBEBESIHRI - |- 2 |
-+ 1.13 March 2006 WO 03/ 024924PCT/ US02/,29323 -60 oxo-c clohex Icarbamb 1 -eth

1 -amide (Compound 11) 5 3 -(2-Difldoronet hoxy-pbenyl met hanesul f onyl)

- 2-[ (nor phol i ne- 4-car bonyl }- am no] propionic acid (100ng, 0.237mmol), 2

am nocycl ohexanol (58ny, O. Smml) ~EDC (100ngy, 0.5.2mmol), and HOBt

(100N, o 0G40 hI or th' : S and then
4- et hychnor ﬁmﬁé’ﬁ?fﬁ%‘%ﬁ lPF%Pl ??ﬁ%éﬁ%‘%’é‘\ﬁ@l ‘%lrrper ature-
for 2h. gﬁ dg_g‘g&bl_@ th et hyI acet ate (10%{sol ution was 10
washed Ry 12388 Sxeyral)y Thig sixtugg py yooum e TRparaiare( 30) ,
dried W|th MgSO4 and evaporated under vacuum The crude product was

di ssol vavgrightdindtther evapbiatete TheOrekidne Bens subjecitd o flesti cidbnangr{pho®ay,
0. 71mmol ) was added, and the reaction m xture was stirred at anbi ent

t enper ajilisacldtiz \Hﬁh t%?liaﬂieta% aﬂ&m@ﬂu%tﬁhﬁéﬂlof@%&%eﬁégﬁe{hm&m sol uti on

€
_was washed wi th 0.26M Na2S2G3 in sat. aqu sat: . aqu.

| Purl fi ﬁp @ﬂ%p?%cﬁﬂ,% § %ﬂ'&dgﬁ%ﬂ@&yﬁ g’géﬂi}%&%’é’é’ﬁt-e/ hexane)

gave nné);agg &g—g 4- car box tic-acid 2 2-df luoronet iox -hen |nmethanesutfan
o, e (4. @ pprovrcaaliddo§0resy, LOMBIRFsP Sdmin a whi t o
solid... Mxture of d| asteweoners: xH NVR (DwvsO [8.03 (d,1 7.2Hz), 7.96
(d, 3 T2Hmd 2940M), MI5e436.42 _

A solution of morpholine—4—caxbexy1ic acid [(R)-1-(3 4—dihydtoxy-

cyclopentylcarbamoyl)~2~phenylmeﬂ1anesxdfonyl—ethyl] an:ude (670mg, 1 47mmol) in

| 10 . methylene chloride (401111) was treated w:th Dess-Martm penodmane (624mg, 1.47mmol)
N and the reaction slmed at room temperature overmght. More Dess—MaItm penodmane :
(642mg 15 1mmol) was added and the reaetlon 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 wa_ter, then dned -

- 15 over Na2804 and then evaporated under reduced pressure The resuiue was subjeeted to

ﬂash chmmatography on s1hca elutmg w:lth a mncture of ethyl acetate and heptane then '

| ~ with eﬂ1y1 acetate to glve moggholme—ri-carboxyhc ae1d |(_E§)—1;(3,4—-d10xo— .
: _ cvcloneng[l 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’)




20 (m 2H), 7. 3 -7721..(m 2), 7.10 (t, J~74Hz, 1K), 7.03 (d, J=8.4Hz, 1H),
4.78-4.69; 8 March 2006 WO 03/ 024924 - 61 PCT/ U802/291§2Mar1:hiﬁ0061 54 (s,
2H), 4. 30 3’%9%1 111), 3.62-3.25 (n2,1011), 2. 55- 1. 40 ( MPCAH)S02MMRi23 ( M-H) 4
518. By proceeding in simlar manner to Exanple 9 but using

2-am nocycl opentancl 5 there was préﬁ’ared no holine-4.carboy lic acid

2-di fluoronethox hen Inethanesulfon 1 1- 2-oxo-c clo en Icarbanb 1 -eth
1-am de (Conpound 12) as a mxture of diastereonmers: 1H NMR (DVBO [8.19
(d, J=8lz), 7.15 (d,1 8Hz , 7.30-7.21 (m 2H),
7.10 (t, JInr-74Hz, IH), ¥ -gaideq  J 8. 4Hz), |f],
4.77-4.70 (m 1W [4.53 (s) 4. 52 (s) 2H) 4.10-3.91. (m 11, 10 3.60-3.23
(m 10H)22,28-1.70 (m 6H) . Ms: (W?UIEDW.) By proceeding in simlar manner
to Exanple 9 .but using 2-am nocycl obut anol there was

pr epar edrmrphol I ne-4-carboxylic ami 2

- nyl)-1-(2-oxo-cycl obut Yl car bam 1) - et ( Conpound 13) 15 as . a.

m xture of diastereoners: '"H NWVR ( 3 d, J=7.6Hz, 1H), .7.48-7.42
(m 2H), 7.30-7.21(m, 2H) 7.11. (t, Tn r-- L1 702(d J88Hz -

11i), 4 88-4.67 (m 2H), 53(s 2H)0~..4-.:64323(m 101), 2.93-2.70 (m
211), 2.23-1.99 (m 21-1). EXAMPCE. 10- 0 hol i ne- 4-carbox lic

acid 1- 2-benz Icabama i- ) 0 gﬁlc 'rbaﬁo Djl- 2 hea hnet hanesul fon 1-eth
1 am de (Oorrpound 14) WO o(& 24N62

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- . |

o -4—-carbox fic

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




13 March 2006 PCT/ US02129323 isoserine (3.11g, 29.6mmvol) was dissolved in
1, 4-di oxanel 1120 3:1 (40nL). K2CO8 (0.5g) and NaHCO3 (Ol3garcha808dded.
D -tent =butyl dicarbonate (6.45g, 29.6mmopl) was added and 'the m xture was .
stirredW@034Ment tenperature over night. The reaction BCXAUSH229823\vas

. extracted with dichl oronet hane (3x1(_)&r nL). The conbi ned organi c phases were

washed with brine, dried with MySH4, and evapor ated under vacuum . The
crude 3-tert- butoxycarbonyl am no-2. hydroxy propionic acid. (4.76g,
23.2mmol) was obtained as a colorless oil, which sol i dified on st andi ng,

and was t r t

but oxycl gﬁﬁ’g ﬁ?;h4lﬁi%i1@§’1?ﬂ 382 525351%3110131}32%&9@%8(}? %S (M'@pmml ),
benzyl ag e (Lim., 10. Qmol), EDC (2.5g9, 13.1mmmol), and HOBt (2. 0g,

12.8nrn %] wer e conbi ned. Dichl oronmet hanee (15nL) was added and then
4-met hyl norpholine (2nmL). The mixture was stirred at ambient tenperature
for 2h. After dilution with.ethyl acetate (300nL) the solution was washed
with IN agu. HC1(100nl), sat, aqu. NaRCO3 15 .(100nL) and brine (l00nL),

dried with I\Bﬁ@ﬁoo@eding\iﬁﬁﬁﬁhf M@Ex‘éﬁ@!ﬂ%utﬂsﬁ{g%—mnocydopenmnol

5 there was prepared mo;ghohne—cl-carboxzhc amd l2—(2—d1ﬂuoromethoxy- :
phcnzimemanesulfonyl »1- (z-oxo—cyclopenwlcazbamoyl)—eﬁwﬂ-azmde (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 asa Imxtune of diastereoiners: 'H NMR: (DMSO) 8. 49 (d, J——7 6I-Iz IH) 7 48-7 49 (m
'2I-I) 7. 30.7.21 (m 2H) 711 ' JH,F:74HZ 1), 7. oz (d, J-=8 8Hz IH) 4. 88—4 67 (m,
2m), 453 (s 2H),364—3 23 (m, 10]51),293—270(111 2H),223 199(m, 2}1) MS

o (1\/I+HJ+

B phenyhnethanesu]fonyl-ethxll—amlde)
o (Compound 14) ‘ |




- After dilution with efhyl Jacetfate

1.83g, 6.22mmol ((2" Benzyl car banoyl - 2- hydr oxy-ethyl)-carbamc .acid

tort- bus%% ;ster (2- Benzyl car banoyl 2- hydr oxy- et hyl ) - cartiMarch2608 tort .

but yl P‘"Pd”fg, 0. 68mmmol ) was di ssol ved i n di chl or onetifH{ES228328 and

triflnoroacetic acid (2mL). After , 20g9 sing for 2h at anbient tenperatur,

" the solution was evaporated under vacuum and the 13 March 2006 WO

03/ 024924 -63 PCT/ @802/ 29323 resi due was dried under high vacuum. To this

resi due were added EDC (200ng, 1.05mmol), HOBt (200ngy, 1.28mmol),

2-[ (Mor phol i ne- - 4- car bonyl ) - ami no] - 3- phenyl net hanesul fonyl . - propionic

acid (200ng, 0.56mmol ), dichl oronet haf

- 4-net hyl mor phol i ne. (0.5nlL). The m xt'y ps stirred at anblent tenperature
for 2h. After dilution with ethyl @dcetafe (100n) the solutlon ‘was washed
with iNaqu. HC  (30rnL), sat. Gga—daHC03 (30r.) and brine (30nL), dried

with MgSO -and evapor ated ur@er o '

di chl oronet hane (10nL). Dessj Mar

added, and the reacti INKT U

0.26M NazS2C8 in sat: NaHCCB 1), €at. aqu. NaHOOB and brine,
dried with MyS™, and evaporat ed under vacuum The product

- hol-i ned-garhaxy o

S Toehaol car b RAg L, 2?&%%%0;@%%@9%%%&(%@@%

-anod t hyl t axel di et hyl eth d bt d
a1 o B3 B MRG0 5k i peer D -t Cloonptos0 865 B9 Shmtywes 111)
8:19 (t,  J=5.6Hz; il), 15 7.39--7.19 (m dOH), 7.08 (d, 3: BHz, 11), \_
4. 83- 4. Pddedgud the,: megﬂ$$ﬁr@dibamm&lﬂp@émfdavcﬂﬂ1@m 'fhe%éa:!uﬂnné‘xé:aBHz

211); 3.68-3.25 (m 1011). (MHH) + 531. EXAMPLE 11
5  was extracted with dlchloromethauc (3x100mL) The combmed orgamc phases were
washed with bnnc dncd w1th MgS 04, and evaperated under vacuum The crude 3-tert—
' butoxycarbonyla:mno—Z—hyd:oxy—propmmc ac1d (4.76g, 23. meol) was obtamad as a

' colorless oil, which solidified on standmg, and was used without furthcr punﬁcanon

10 . 3-tert-butoxycarbonylmno—Z-hydroxy propzomc ac1dl (1 Sg, 7 31mmol),
: | benzylamme (1. lmL 10 Ommol), EDC (2 Sg, 13. Immol), and HOBt (2 Og, 12 Smmol)
wzre combmed. D1chloromcthane (ISmL) was added and then 4—methylmorphohne
. (2mL). The mixture was stu:red at amb1ent temperature for 2h. After dﬂuuon thh ethyl |
o  acetate (300mL) the solutlon was washed with IN aqu HCI (100mL), sat. aqu. NaHCO3
: 15 ‘  .(100mL) and brine (IOOmL) dned w1th MgSO4 and evaporated undcr vacuum Yield.

1. 83 g, 6. 22mmol (2—Benzylcmbamoyl-z-hydroxy-ethyl)—carbamw acid tert-butyl eatcr

(2rBenzylcmbamoyl~2—hydroxy~ethyl)—ca:bamlc acui tert butyl cster (0 2g, |
| O 68mm01) was dlssolved m dlchloromethane (2mL) and tnﬂuoroacetlc acid (ZmL) After

. 20 sumng for 2h at amb1ent tempetatnre the solut:lon was evaporated under vacuum and ﬂm .




Acetic acid 3- 2- no hohue-4-carbon I am nO -3- hen 1nethanesulfon 1 20 ra
~ion lam ng 4.o0xo-azetidin-2 | ester WO 03/024924 1 3 Mar@&Mawbe006 '
PCT1US02/ 29323 Acetic acid 3-benzyi oxycarbonyl am no- 4- oxo- azeti di n-2-yl
~ester WROOHEPBred as outlined in |I.C Arnould et. al. FE®RUSO2293Bd. Chem
1992, 27, 131-140. Acetic acid:- 3 bepzyl oxycarbonyl am no-4o0xo-azetidin-2
yl est er (100ngy, 0.36nmol) was hydr%%enated on. a Parr shaker over 10%
pal | adi um on carbon (100nmg) in ethyl acetate (20nL) at 50 psi -for 5h The
m xt ure was filtered through Celite and evaporated- Acetic acid
3- amo- 4 0-azet, di,n 2-yl ter WaS t.ai ned in eId :
o, [(wm 2, 865 oot e RS e et ds Bl BRI T i o
(100nyg, 28rrm)1) acetic acid 3-amino-4-oxo-azetidin2-yl ester éSng,
0. 3605zt 156, &@m&m;%ml),m%[@/(%bﬁgwwm%m] -
conbi ned. Di chi oronet hane (2nL) was added and then 4-nethyl norpholine .
(0. 2m.) phédydmathahesufonylEpropionistacid @00mp, B fGhmief), tehlesmethaee (Gaal)2ad. After
dilution with ethyl acetate (100322L) tile solution was washed with IN -

aqu. . HElmedy holERL(0IML). THE HRré 3 stirBd g Rinbiasit (e3pErdnuretiok 4. Wi th

NgSO4 and. evapor at ed under vacuum The resi due was subj ect ed to flash

- chr ograt a ~Si | eac -2--m
ot he. AHEEGIGH %%%%@?ﬁ)ﬁ%f@%ﬁ ﬁ%m o
3- phenyhnet hanesul fonyl - nr o | am nol - 4- oxo- azet i d| n- 2 yI est er 17rrg, ‘
0. 035mEI0mL), satraa: )(3 an@ bring-§30md );drigdgwitly MgS{hzand pppporsts 7.30
under vacuum, The crude product was dissolved in dichloromethane (10mL). De_ss-Marﬁn S
periodinane (500mg, 1.18mmo]) was added, and the reaction mixture was stirred af
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 ( momhoﬁﬁeﬁérﬁexyﬁc o

- acid [lﬂ—bcﬁivlearbamon—l’l—ok&ethﬂcarbamovl)Q—bhenﬂmeﬂzanesulfb_nvl"—éﬁvl}—. |
amide) was crystallized ﬁnm'ethyi acetaté/diethylether and was obtejned 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

, -Acetic acid 3-{ 2-'Hm‘o holinie-4-carbon i“éahiiﬁei-34Dhenvhnethanesﬁifeﬁi:f1;_'.'f‘ SR

- 20

" (Compound 15)




(in, 5H, 7.08 (m111), 5.76 (s, IH, 4.80-4.61 (m 2H), 4.49 (s, 211y,
(

©3.63-3.22°(m 101, -2.08 (s, 31.1). MS: (M+ll) 483. EXAV March 2006 %
~ Mor phol W203026%4box 3Ll i cacid f 1 PCT/US02/29323

'(4- oxo-tetrahvdro-fur-an-3--yl carbanoyl): 2- S

phenyl met hanesul f onyi -et hyl | - am de hpound 16) 10

4- Am no-tetrahydro-hum 3-o0l was prepared as outlined in Marquis, Robert W
et al. J. Med Chern 2001, 44, 725-73b. 2-[(Morpholine-4-carbonyl)- am no] - 3
phenyhnet hanesul f onyl - propi onic acid 15 (100m, 0.28mvl),

- 4- am not et r ahydr of ur an- 3-ol (100ng, 0.96mMge EDC (200ng, 1.04nmol),
~and HOEt (200ng, 1.28nnnol) were conbi ned. PinL) was added and then

4- met hyhnor pholine (4.2n). The. m xture ~Ntdd at anbi ent tenperature for
2h. After dilution with ethyl acetatgy( ) the solution was washed with -
AN aqu. IHCl .(30nil), sat. aqu: NgHCO3>f ) and brine (30nL), dried with .
MySO4 and evaporated under vacuumi] Thef. cpude poduct was di ssolved in

di chloronethane (10M). 1)e N3 rch 2006 WO 03/ 024924

PCT/ 1 TS02/ 29323 --66 10 peri- ol ) .was added, and the
reaction nixture was. stirre@-at anbi ent Ot el re for 1h. After dilution
with ethyl acetate (100nmL), the solution wasg washed with 0.26M Na2S2C8 in -
sat. aqu. NaHCO3 (30nL), sat. aqu. NaHCOB an jne, dried-with MJSO., and.
evaporated under vacuum Purification by flagh chromatography on silica

gel (ethyl acetate) gave m holine-4-carbo lic acrd 1- 4-oxo-tetrah
dro-furau ) '

o Acetig 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 | ' 'Acctic' acid. -3—benzyloxycarbonylamino—rt—oxo-azetidina-ﬂ ester (iOOmg,
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

_ evaporated. Acetic acid 3-am1no~4-oxo—azet1dm—2—yl ester was, obtamed m quantitative

yercL
0,
| 2-{MomhohWMonyl)—mo]—B—phenylmeﬂlanesulfonyl—proplomc '- éc1d '
(IOOmg OZSmmol), aceuc acid 3—axmno~4-oxo—azct1dm -2-y1 ester (Sng, 0. 36mmol) L E
N EDC (100mg 0. Smeol), and. FIOBt (100mg, o. 64mm01) were combined, -
D1c:hloromcthane (ZmL) was added and then 4_methy1morphohne (0 2mL) ‘The m1xturc : :
! ) 15 , 'was stlrred al: ambmnt temperamre for 2h, Afl:er dﬂutlon thh ethyl acetate (IOOmL) tiha::1 B
SOIUthll was washed w1th 1N aqu HCI (SOmL) sat. aqu. NaHCO3 (SOmL) and brme |
(SOmL) dncd W1th MgSO4 and. evaporated Imder vacuum. The resuiue was subjcctcd to

2— mr hohne—&__ f _f 3

- ﬂash chromatography on s:hca gel (ethyl acetate) to glve aceuc acld 3-




3- lcarbanmo 1 2 hen linethanesulfon -etl? | de (8.6ng, 0.020nmmwl) as a
~colorless glass. Mixtum of diastereoners: 1H NVR { DVSG Mpg8h42006d,
J=6.8Hz), 7.15 (d,1 7.2Hz), |IH, 7.40-7.32 (m 513), [7.06 (d, 7 8Hz),
7.05 (wdleh0da9241H3, 4.78-4.68 (m 1H), [4.49 (s), 4.48PCIJUSOZPR323 4. 32-3.75
(m.SH), 3.60-3.23 (m 10H). Ms: (MtH) + 440. EXAMPLE 13 15 Mo holi ne
4--carbox lic acid 1- 2-h drox -1 1" neth |1-3-0xo0-3 hex 1- ro | carbanp |
-2- hen Inethanesulfon I-eth | -auricle ..(Conmpound 17) .1 1 3 March 2006

WO 03/024924 n-Bui~i o ~ s -67-  EDC, HOBT Dess-Martin Periodi nane HCl
Hgd 2 . a fla ind. stirbar under a
ni t r oge B LAREIOI-2-PUCHY 2L DEPIES B4 hi ane

(Al drich) was added dry d| sti I I ed THE (20 m_) The soI ution was cooled to
-30 C afitVmg, 9L35mrhol). HHMlC[EMSQiQIS (s, 1H), 8.72 (d, I=64Hz 1H), 7.41-7.30

(m, 5H) 7.08 (m, 1H), 5.76 (s, 1H), 4. 80-4.61 (m, 2H), 449 (s .’Z.H), 3. 63-3.22 (m, 10H),

2.08 (s 3H). MS: (M+H) 483.

EXAMPLE 12

Morpholine-4-carboxylic acid [1-(4-oxo-tetrahydro-furan-3-ylcarbamoyl)-2-

Dhenvlmethanesﬂfonvl—eth\:/ﬂ~aimiqe_ '

(Compound 16)

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




pent ane 16.8 n’(ml', '10.5 nlL) was added sl ow'y by syringe. The reactl on

m xt was_ warrred to -20 C-and held at that tenperatureldMarcB@0Rbnut’es, .
and theﬁvﬂg?/ﬂ“a%“ 10 C for 15 minutes. The yellow sol uti opchases®eied to
-78 C and (1, 1- dinethyl-2-o0xo0 ethyl) arbam c acid tert-butyl ester (1.5
g, 8 mol, in 5 nm TM was added rap| (over 30 seconds) and 60 seconds
| ater a solution of 2 nL acetic acid and 5 nL THE 10 was added rapidly. The
cooling bath was renoved and 4 mnutes |ater water was, added and the

m xture o I sol yvent was renoved under
reduced g?lgssure and tgfqmgnﬂrr%%?yst%lcﬁ&%gd af"'agﬁ‘? TepcHpn gpixpig Wasostiresk & The

. white . re washed three times with ethyl acetate
and dri eglg i gg%%ﬁ%%&ﬁ ¥€ %&&W%W%PWIMGWDMamwaS
PCTlUSOZlZ%F%B -68 afford [ Z hydroxy-1, J- di net hyl

- 2- (2phenyPs aﬁz%)nmumqmmr(mmmusdtaﬁ@rmmgbggn@%ﬁg (1. 69,
52%) . Step Zg&g[sibggﬂéoxy |, 1-d%ret hyi - --(2pe I)
., 3] di t hexed i Wiﬁd@(i;agl mm
4. 8] nmL di oxane at 10 C w;g added hydr oc or| C am%gfﬂg‘%#p& f\ﬂgﬁP

28 G 2

di ox@ne)on sthés dfh1 QR
~concentr at ed t%q)g n31} %g% i A ‘
that was; cal bected by filt ratl : The not. her | i quor was concent rated to a .

paste a d FEECET ORMISE 8romng; Or02Dnmembl) as wédlofets 726 ng

: : jApidags
of 2amrfo 10, 2-met hyl -1 -(2- phenyl [ 1, 3]d|th|an2yl) propan.-i-ol (98%
yield). Of H’;I

propan-1-ol and mm NMR(WWSQJ@MIM)@@@[TMZHZ), o
ol o 2K 0w oyl v A 0 i e

were . coupl ed using.the standard pepti bef ore

5 e A il el o

yi ) 1t hyl car banmoyl ] - 2- phenyl rret-hanesul fonyl - et hyl } am de (270ng, 78%.- "

~ propylcarbamoy] [~2;p_heﬁy.lmethanest1}fonx‘ 1-ethyl]-amide

~ {Compound 17)

15




Step 4 To norpholine-4-carboxylic acid { 1-[2 hydroxy 1, 1-di netl |%/I -2-(2
phenyl -j 1, 3]di thian 2-yl)-ethyl carbanoyl ] - 13 March 200

- 2- phenyl net hanesul f onyl -et hyl }-am de (200. 20 ng, 0.32 mmol ) in 5-25 m of

4:1 aceVOWBOMO2 vaterr at 23 C was sinul taneously added PCHESG2/29823und HgC12
(192 ng, 0.7. mol) and finely groung,cal cium carbonate (80 ng 0.8 mmol)
wth stirring. The m xture was stirr for 10 mnutes and then diluted wth
et hyl acetate. Methylene chloride was added and the organi cs were washed
wth water.. After separation the organic |ayer concentrated to a gumthat
solidified upon addition of 13 \&arch 2006 WD 031024924 _PCT/ || S02/ 29323 - 69
ether. The ether was refoved @ @ oré#iCGl white
solid. The soI}ﬁ' Ssol s U _dQ) ene—chori de and
altered to renove ansOlubl ef terial. The l'solaiti’o w concentrated to

“af ford norphol i ne-4-car boxyl acid [1-(2- hydroxy- - - di net hyl - 3- oxo

3- phenyl - propyl ear banoyl ) - 2- phenyl nmet hanesul f onyl - et hyl ] -ami de (16'5rrg
100% yield). Step 5 [1-(2-hydroxy-I,|-dinmethyl-3-oxo-3

phenyl - propyl car banoyl ) - 2- phenyl np{ hanesul fonyl - et hyl ] - ami de was oxidized
in the usual manner to afford no pl i neA- carboxylic acid -

~phenyl 10 | ' '

oul f onyl - et hyl 7- le. 1HNWR éCI(lS) [8 0
77.2( 10|—|Q3[59(d Jscr Hz) 111], [H98k(d, 3 =

6Hz) LH], [4R~ )

Y (4.1 4
3.36 (m 41-1 $3 (@ 2" HzYo 1H][ fjs 1%9&. 7(-s,H)6H)_.

LCMS; elution ti =331 W 29.6(8 . APl 150EX. LC:
'l P Agilent 1100 Series Phenonenex, 15 5u 100A 100X3mm ; Fl ow

Rate: 2m I'min. Two solvent gradient: Solvent ‘A  99%water, 1%
~acetonitrile, 0.1% AcCH. f ol vent B, 99%actonitrile, 1%vvater 0.1%

(d, 1 =8 H)

Dess-Martin
Periodinane

Step 1 R 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 o
| 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




AcOH. G adient from 100% A, O%B to 0% A, 10p%B fromt = 0to.t = 6mn.
Then gradi ent backto 100% A, 0%B from.t =7 tot =15 ‘rﬁMyrch2896 ' .
pr oceediWfg03424824si ni | ar manner to Exanpl e 13 but using = PCT/GS02/29323

3-(2- (hfl uoromet hoxy- phenyl met hanesul § r|yI) 2- [ (mor phol i ne- 4-car bonyl ) - ant
ino] propionic acid in step 3 there W& prepared nooi oline-4-carboxyh Le
acid difluorone.x - hen | methanesulfon 1 11-dimeth 1-2 3-di oxo-3 hen
lcarbanmp -eth 1-amde. LC MS: elution tinme = 3.95 mn. 593.4(M1), WO

L v APPSRl el el 2 el s

. Fl ow Rat e: Two_sol vent gradi ent Solvent A 99% water, 1%

acet oni t F&'t- “tY ESI%(A(,GQ»E %l vent B, 99%actonitrile, 1%water, 0.1% AcOH.
G adient from 100% A, 0% B to 0% A, 100% B fromt 0 to t = 6mi n Then
gradient back to 100% A, 0%B fromt =7 tot = 15 mn.) EXAVPLE 14
Cathepsin S Assay 10 Sol utions of test conmpounds in varying concentrations

Besay bul o (40 L%cfﬁa“é?f%yt?%ﬂﬁ*’bégiﬂ&f%@&ﬁ?@@ﬁ%%ﬂ?@%@' o e]g?idnt- °
vas addedﬂ?mﬁh P AEAETLE. 4.0 mmen AL dihene of K 8C e sl scconds

on a sh |.ate, .. overed and |ncubat ed for. 30 mnutes at. ambient 15

t enper at oR e . 8 ipley A0 dipxenm) Je solutionsvas| wartneddo 2§ “BufAfeer) was
addedt o the assay sol utions and hydrolysis was fol | oned

“spect r ophbounshe $abatidn/wat colicent&Bed (v nil ah@ dilbted LGRS toABRAL gRimitenhi bi tion

constants (K) were calculated fromthe. enzyne progress
prec1p1tate that was collected by filtration. The mother liquor was concentrated toa -
- paste and triturated with ether. The solids were ccmbmed to afford 726 mg of 2—-a1:mno—

10 2-methy1-1-(2—pheny1-[1 3]d1thxan—2-yl) propan— -01 (98% y1e1d)

Step 3 2 Am1no—2—meﬂ1yl—1 (2,~pheny1 [1 3]d1t1uan—2—yl) proPan-l-ol and
2—[(m0rphohne—4—carbonyl) ammo]-3-phenylmethanesulfonyl—proplomc ac1d were _-
coupled using the standard pepude couphno condmons herembefore descnbed to aﬁord

15 morphchne—tl-cm‘boxyhc acid {1- [z-hydmy-l 1-d1methyl—2-(2—phenyl {1 3]d1thlan-2- .

R

yl)—ethylcarbamoyl]-2-phenylmethanesu1fony1—ethyl}—am1de (270mg, 78%) - _, “ .:' ;,' E

Swp4  To morphohne—4—carboxyhc 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 acetommle water 3123 o was szmultaneously added 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 |
- ethyl acetate Methylene chlonde was added and the orgamcs were washed W1th waier. _ |

'After separatwn tbe crgamc ]ayer concenirated to a gum that sohd:ﬁed upon addluou of




curves using standard mat hemati cal nodels. 13 March 2006 WO 031024924

- PCTI US02129323 --71 Solutions of test conpounds in varyitigMawhd®6rati ons
were prepared in 10 pL of dinmethyl sulfoxide (DVMSO) .and then diluted into
assay bwDfos024920 pZ, conprising: NN bis(2 PCT/US02/29323

hydr oxyet hyl ) - 2- am noet hanesul fonic acid (BES), 50 nM (pH 6);

pol yoxyet hyl enesor bi t an nonol aur at e/%. 05% and dithiothreitol (DTI), 2.5
mV). Human . 5 cathepsin B (0.025 pMdles in 25 pL of assay buffer) was
added to the dilutions. The assay solutions were m xed for 5-10 seconds on
a shaker plate, covered and . ingcubated for 30 mjinutes at anbient _ :

t enper afHIeE. @@W@@Wﬁewaémrﬁ&%ﬂaﬁsw&%ﬁ?ﬂmwmsclwaél‘he Hedd to the

assay sol utions and hydrol ysis was followed spectrophotonetrically at (X
460 nmwabclissalved inutaesininvipwmanidwot metiyldpe ehlonide and filtnted t6gemevednsalilelal at ed
fromthe enzyne 10 progress curves using standard nathenmatical nodels.

EXAMPL ExdderiaAa! 1RO Soliitidn H88 8¥nckhtrate@ td A @A ndtphdiaRi4-c2BBRURMRId %1'- aaryl ng

concentrations were prepared in 10 pL, of dinmethyl sulfoxide O and

t hen. dj I Nt uh,f er (40 L [1:ShHNG: H5.5);

| DTA, 2hg&g°w§f?'laf%§9ﬂﬁﬁ’,ﬁ'a§z/".’g‘* %@Fﬂﬂ?&%}%ﬁ%ﬂ%ﬁ%@%ﬁ% © %&8@95%@5 in 25 pL
of assay buffer) was added to the dilutions. The assay sol utions were .
mxe‘g f sthy-apeide ftoomes 100%yigldhker plate, covered and incubated for 30
- mnutes at anbient 20 tenperature.. Z-Phe-Arg-AMC (4 nMles in 25 pL of

- assay buffer) was. added. to the assay sol utions and hydrol ysis was

- followed spectrophotonetdcally at Q.. 460 nm for 5 mnutes. Apparent

i nhi'bi t gy Fonst am@_ﬁﬁrqug@@,&wl@@%gﬁ%ﬁ@%g% IRYI ess curves

 using standard mat hema nodel s. 3/ 024924
phenylmethanesnlfonyl-cthyl]-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-

. propylcarbamoyD)-ethyll-amide. LC-MS: elution fime =3.95 min. 593.4M-), -




PCT/ US02/ 29323 72 EXAMPLE 17 Cathepsin L Assay 5 Solutions of test . .
‘conpounds in va(tyl ng concentrations were prepared in 10 B Magh@008y| »
sul f oxi ¥ 0IMBIY and then diluted into assay buffer (40 pPRCT/USOWEOBS NQ:
MES, 50 nM (pH 5.5); EDTA, 2.5 mM and DTT, 2.5 mM. Human cathepsin L
(0.05 pMales in 25 pL of assay buffé?‘:)' was added to the dilutions. The
assay solutions were m xed for 5-10 seconds on a shaker plate, covered and
i ncubated for 30 mnutes at ambient 10 terature. Z-Phe-Arg AMC (1 nMl es

in 25 pL f 0.t he Wi solutlons and- hydrol ysi s
was fol l g%%@%@ ﬁ@{[éﬁﬁl igtd%&"éﬁﬂ Bglé@a%ﬁ“ﬁ Golpmg: Fhenemedex, Appar ent
inhibitian const ant K,) were calcul ated fromthe enzyme progress curves
using sPRRENY el Flawdite 2ugbnia. HTWotdméveu:mgmlLMS Sofvebha, i nvention
tested accor d| ng to t he above-described. 15, assays for protease

i nhi bi ti 89fwenter, bsaeioniirile Oc¢hiARIOH. SSbI06kH B, DR hheRTHR, $% ﬂt\:bplot BhY
actvity. The apparent inhibition constants ( for compounds of the

i nvent i OAcORD AadientRbREINNG ASeB fro 0 10M to
about 10-7M EXAMPLE ‘18 Regér;]e ent att‘?elgrI ar maceu ?ct;‘rmﬁ'gpmﬁ Q’&h

Con o0 BB T IR 00, 0 031 0oz

: ',l\‘/bnohydrat €105 ng Sodi um Hydr oxi del8 ngy

EXAMPLE 14

Cathepsin S Assay

| 10 | Soluttons of test compou:tds in varymg conoentratlons were prepared m 10 ].tL.of ‘
dtmethyi sulfoxide (DMSO) and then dﬂuted into assay buffer (40 u.L, c0mpnsmg MES
50mM(pH6 5), EDTA, 25 mlv.{, and NaCl, 100 mM) Human cathepsm S (0 158 pMolee
in25 pl. of assay btxffer) was added to the dﬂuﬁons ‘The assay soluttons were m:xed for -
5-10 seconds on a shaker plate, covered and mcubated for 30 minutes ‘at: ambzent |
. '7 1_.5 temperature Z—Val—VaI-Atg—AMC (9 nMoles in 25 pL of assay buffer) was added to the_ : :

| assay solutmns and hydroly31s was followed spectrophotomemcally at (7&. 460 nm) for S

mmutes Apparent mhlbIt{Oﬂ constants (9] were calculated from the enzyme progress

curves using standard mathemancal models

:Cetﬁepsm B _-Agsajr-




Flavaring g.s. to 100 nil. Water 10 | NTRAVENOUS FORMULATI ON Conpound of
"Fornmula 1 0.1-10 ng Dextrose Monohydrate g.s. to nmake isbiWaich2006tric Acid
Monohydrate 1.05 m g Sodi um Hydroxide 0.18 ng .Water for Injection g.s. to
1.0 ni WOBBERIEORMULATI ON 15Conmpound of Formula | . 1% MRGEWE802283231 | i ne

Cel I ul 0se73% Stearic Acid25% Colloidal Silical% 13 March 2006 WO 03/ 024924 .
PCT/ US02/ 29323 -74. EVE CLAIM A co%%ﬁund 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 =NRS, wherein R5 is hydrogen. and R6 is

000 % S B RS SR E AR AT D52
) or vl gfnt:lceﬁij(r)l(s%ggdg (%MSO) and then diluted into assay buffer (40 pl, compnsmg N.N-
| bis(2—hydroxycthy1)-2—ammocthanesu1fomc acid (BES), 50 mM (pH 6);
polyoxyethylenesorbitan moooiauratc, 0.05%; and dithiothreitol (D'I'I), 2.5 mM). Human

.5 cathepsin B (0.025 pMoles in 25 yL of assay buffer) was added to the dilutions. The assay |

| solutions were mixed for 5-10 seconds on a shaker plate, covered and incubaie;i for 30

minutes at ambient temperature, Z-FR-AMC (20 nMoles in 25 pL of assay buffcr) was

Vaddcd to the assoy solutions ahd hydroljfsic was fo]lowcd spectrophotomctricaﬁly at (A 460
1m) for 5 minutes. Apparent inhibition constants (Kj) wcrc calculated from the enzyme

10 ' Progress curves usiug'otandard mathematical models.

EXAMPILE 16

Cathepsin K Assay

2 15 = | Solunons of test compounds .m‘varyucg concentrauoos chc ompared 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 spectrophotomctncally at ()L 460 nm) for 5 mmutes Co |
Apparent mh1b1t10n constants (K,) were calculated from the enzyme Progress curves usmg | .

. standard mathemaucal modcls




N (Cs-12)bicycl oaryl or hetero(C&L2) bicycl oar¥l “and R7 and R8 together with -
the- atons to whi ch Re and R5 are attached form. het er o( OB Maichbyd06al kenyl .

' fhetero(dvmﬁ’zﬁz‘,‘ .or 15 hetero(CC12) bi cycl oaryl, wherei np8uspiraansl |y is

substituted by 1 to 5. radicals. indepf%:dently sel ected froma group
consisting of (Cl-4)al kyl, cyan, halo al o-substituted (Cl-4)alkyl,
‘nitro, -X4NROR9, --X40R9, --rSR9, -X4C(CONR 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 In 1S (Cl13)aikyl.or
“hal o-substituted (Cl:3)allcyl; and 13 March 2006 WO 03/024924

PCT/ US02/ 29323 -75 C(O)X5R11 or .- X5R11, wherein X5 is a bond, -0-or
NR1z-, wherein R12 is hydrogen or £ WI, and Rla is (i).(Cf.6)al kyl °
opt i onal | y substituted by -OR13, -SR13, _S(OR13, -S(0 2R13,- C(.O) R13,

C(O OR 3, C(O NR13R14, --NR13R14Cath€plﬁm106®aI5213 :
_NR14C( O) OR13, - NR14C(O)NR13R 4 or --NRI4C(NR NR13RI 4, wherein R13 is

(C3, 12) cycl oal kyl (Co3) al 41, hetero(Cs. 12) cycl oal kyl (Ca3) al kyl, '
(C6-12) aryl (Co-3)al kYl hetero(CS—IZ)aryI(Co 3)x' 1, (C9.12) = . :
bi c: y§l oaldr Yl (Yein 12) bi ¢ oar | (Co_ 3) alkyl and R14 at
each occurrence |u:%1§§\£n ent hf)m& rrr)o ‘6‘3 Freprepagrd 17;: 0) R
(C3-i2)c hetero(C512) cycl oal kyl ( Co-3) al kyl ,: (CG 12)a.
YI ( Co- 3) g’ﬁ‘*’%@ﬂk %F@P%@?nge@ Biigy] itk g4say bictfer (20 P cysrprdsing: q\mse,) al kyi
or 10 hegﬁ&%&%}ﬂ(z bi cycl oaryl(Co 3)a|ky| or (|||) .
- (C3-6)cy s B 2.5 mMyein@ IS, S HidNE H&b&% tﬁ%ﬁ%@%

phenyl (Co. 3) al kyl -or hetero(C5-6)aryl (Co 3)a |. substitute ‘(%651)%15 N
- X6SR1S, in 28 &.OF Bisa OR15, 0) NR R16,}
- X6N15Ri 6, "%NR% QR%%%%&%ﬁ%@?%S %W&%@M‘Sﬁf for

NRI SRI 6, wherein visa 15 bond or nethyl ene,

I-?>_1<g NiRi 5%%)%%?%‘1% Sk %ﬁ}% &1@1% covgrckaed ayBpeled fmaIBQ/hI(JﬂueS)aala]mﬂlent

10 tempcrature Z—Phe—Arg—AMC (1 uMoles in 25 pl. of assay buffer) was added 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—descnbed; o

15

assays for protease mh1b1tton were obscrved to cxh1b1t selec’ave cathepsm S mh1b1tory ,- L
actlvn‘.y The apparent mh1bmon constants (K3 for compouuds of the mventlon agamst N o
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




phenyl (Ca. 3) al kyl or hetero(CC)aryl (Ca3) ai kyI and R16 is h drogen or
(C(6)al kyl ; wherein R4 optionally further contains 1 tol3Mawhi00fuent s
whi ch when: occurring withtn an alicyclic or. aromatic ring systemare
radi calVéo pHepplindent | y sel ected froma. group consisti n@CIUSERIRF al kyl ,
- (C -6)a| kyl i dene, cyan, halo, nitro, shal o-substituted (Cl-3)alkyl,

-X6NRi ' R17, --X61VR trC(O) OR 17C(O)NRL7R17 _X6NRL7CCNR17) NRL7R77, _X60ORI 7,
17, -X6NR -X6SRI 7, --X6C(O OR 17 - 17R17, -X6S(0O 2 17R19, --X6P(O)(CRl$CR37
,. X6C(ONR ) -XGOD(O)(m) OR17, -X6NRI7C(O RL$, -X6S(O)R18, S(0) R18 and
=X6C( O R1& and V\A’Gﬂn%ﬁi r thin an al i phat ate radicals
~ independently selecte ?Flod%mg&g)rﬂgl}p C 13 March %%%BB'H%) 031f1 24924

PCTI US02/ 29323 --7 - COpSi,Sti N cyano, hal o, _ -NR17R17,

-NRi 7C(O) OR17, -N ‘%} éf?‘?&‘?%m NRL7C( NR17) NR!L ~ -ORI 7, -SR17, ,
-C(O OR17, C(O)NR17R17 S(0) 2NRL7R17, -P(O) (ORL7) OR17, OP(O)(OR37) OR17,
--NR17C(O) R18, - S(oyieng Hy: R18 and. -C(ORI1818mgerein X6 is a bond or
(d-6)al kyl ene, R17 at each occurrence independently is hydrogen.,

(C14) al kyl or hal (ngltuted (Cl-3)alkyl and R18 is (C-4)allryl or
- hal o-substituted (Cl-3)alkyl; X3 is a group of Formula (a), (b) or (c): (a)

10 nksO, lor2; (b) Weke 1S . sel ected fromthe groupnggslbétﬂgg of hydrogen,
(a, tal kyl, _

INTRAVENOUS FORMULATION
Compound of Formula T 0.1-10 mg
Dextrose Monohydrate- | | g.s. to make isotonic
10 ~ Citric Acid Monohydrate  105mg
Sodium Hydroxide | 0.18 mg
- Water for Injection. ~ gs.tol0 mL
- | TABLEiﬁ FORMULATION
Is :_;.."f:_Cb:n.ﬂpounc_lquFor‘mulaI-. o 1% |
| B ‘__il_\@i_c;ﬁrpcrystalﬁne Cellulose | | | .- - 73%
. Stearic Acid o
| ColloigalSiia 1%

20




(C3_12)cycl oal kyl (G )al kyl," hetero(CC 12)cYcC%aI kyl (C ) al kyl,

(Cs-12) Vfll(c}) al kyl.. and hetero(Cs-12)aryl (CG alkyl;, 18 Rachi2006 el &ct ed.
- fromthe 934%2bnsi St ng of hydrogen, (C)alkyl, (C3-12)egT/Aioer/29323

- kyl (Cob) alkyl betero(C ,)cycloal kyl (Lc)allcyl, (C-12)aryl (CC al kyl,

het er o( Cs- 12)ary| (c )aJkyl bi cyc oal yT(Ca3} al kyI -({OR26, -C(SR, :
-S(O 2R2~, C(OQR26, CHONR)R27 C{S}N(R )R27 and - S(O2 (R7}R~; R23 is
selected from (Cl=6)al kyl, (C)al keuyl, (C3-Wycloalkyl (Co4)al ky1,

het er o( CewgeyARme! Kyl (C4)a| kyl, ; (C -j2)aryl (C )al kyl or hetero(C _
1z)aryl (C )alkyl R? OR zo R2 RO N . N' ~ ?~N_ " N 13 March 2006 WO
03/ 024924 PCT/ US02/ 29323 --77 optionally subst ituted with am no, -NHC(O R15
or R~ wherein Rs is as described above; R~ is selected from hydrogen,

(G -6)al kyl, (C3_i2)cyel oal kyl (Co_6) al kyl, - :

het er o( Ch~ . 2) évedmangurg iof Bomsilaltkyl, . (C6-12)arYl (C') I

hetero(C5-13)aryl (Co)allcyl, X 1815 X S(O 2R26 or - XC(O) R17NR1L7C( O R17
wherein R15, R17 and X4' are as described above; Ris selected fromthe -
group consisting of hydrogen, (Cl1,6)alkyl, (C3-1.2)cycl oal kyl(Oo) al kyl,

het ero(Cs- 12) cycl oalkyl (C')allcyl, (C6-1 ryl (Co4) a] kyl ,

‘hetero(Cs-12)aryl (CC)alkyl, (C912)bicycl (1aryl (C3) al kyl or

heter o( Cs- 12) - bi cycl oaryl (Ca3) al kyl ; _Aon .

Xl

4
R\N ) X3
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.




. 10- R27 is hydrogen, (Cl-GalkYl, (C3=1z)cycl oal kyl (Co)al kyl,
het ero(CS_12) cycl oal kyl (Co) al kyl, (C6.-12)aryl (Co)al kyl ' 6 March 2006
het ero( C512) aryl ( Coj ) al kyl-; wherein X3 optionally further contains 1.to 5
subst i t\WOs424%4 ch when occurring wthin an alicyclic RCHVSEREPE ring
~system are radical s independently s'e*?ect ed froma. group consisting of
(Cl-6)al kyl, (C1-6)aRylidene, cyan, halo, nitro, halo-substituted 15
(C1-3)al kyl, X6NR 7Ri 7, . -X6NRL7C(O ORn; 17 17 " 17Ri 7 X60R17 17 15 17
-X6NR C(NR )NR, - , -XeC(OR, -X OR, -X6SR 7, X6C(O OR, -X6C(O) NRL7R17,

- X6S(0) 2NRL7 - X s,

| -X68§O§R18 @&Z@@@ ‘)S%g%?ﬁ?@?%ﬁéé ??g%écurrtlJ ng W t%%%n

~al i phat t di cal d dent | | ected f i sti
o' By and Byt on(Craaky hmdRg o5 () Kus) ke entonal ,eymﬁb%?at@qlma N ORL,

-NRl?C( n)NR 17R17, 17 17 17 1 17 17717-17 17 , O)O?
C(0) NR RSRF,) B@RE OI@RRR , ~CROB, ORTpIIRY, mam& B s RI8,

S(O 2R 8 and - -G OR18, wherein R s,
-NR*C{O)RP, NR“C(O)ORB —NR”C(O)NRBR“ or - NR”‘C(NR“)NRBR” wherein
5 RPis Canoycloalkyl(Coallyl, betero(Cseyeloalkyl(Cosalkyl, (ComaryiCos)alksl,
hetero(Cs.aryl(Codalkyl, (Cobicycloaryl(Cosalkyl ~ or
- hetero(Cg.1z)bicycloaryl(Co3)alkyl and R™ at each occurrence independcnﬂy is hydrogen
or (Croalkyl, or (ii) (Cs.p)cycloalkyl(Cos)alkyl, hetero(Csiz)cycloalkyl(Cos)alkyl,
(Co.12)aryl(Co s)alkyl, heteIO(Cs.;z)aryl(Co.é)'aﬂcyL (Cg-lz)bi'cyclomyl(Co.a)alkyl or
10 hetero(Cmbicycloaryl(Cos)alkyl  or Gi)  (Caglcycloalkyl(Cos)alkyl,
hotero(Cs)cyoloalkyl(Conllkyl,  phevsi(Coalkyl os  hetero(Cs Jaryl(Cos)alcyl
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 msﬂlylenc rPis (CM)cycloalkyl(Cg_g,)a]kyl, hetero(Csé)cycloalkyl(Co.g)alkyl
c henyl(Cug)aJkyl of hetero(Cﬁ)aryl(Co.g,)aqurl and R™ is 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 ! XGNRWC(O)OR” ' X6NR”C(O)NR"R17 XGNR"C(NR“)NR”R" X60R17
| 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 -




R ; R and X6 are das described above; and the/. -oxide’ derivati ves, .
prodrug; . detivatives protected derivatives, gdl vi dual 13Marsh2088d’
m xt ur eV@P30MYers thereof; and the C .13 l\/arch 2006 WDOBUSRARS s
PCT1US02129323 -78 phar maceut i cal | y agceptable salts and sol vates of such :
conpounds and the N-oxide derivatives, prodrug derivatives, protected
derivatives, individual isonmers and m xtures of 1isoners thereof. 5 2. The
conpound of claiml in which XI and X2 are both nethylene or X is ethylene

rand Xz i &on@ishRRder S R6 w3 17 i) 17- CRS, M ¢@n RS is
hydr ogen ar?d %6 %ﬂdrhgggn g? (&R ﬁ? }f‘%@%nd I‘@{ gw pth the
atons to whi 7 d7 ¢ atd aghed for (C3_12 al kenyl ,

(CB. 12) ar%%)@?{:@'aréh @@19 t‘@ﬁ@ ly'Bd’p OXNRTR,
‘together' with }he agtoms to WhICh R7 and RS are attached form 10

het er o( CIAI(R 0XPReny+OBOXRREORS, 12NRMO)RHer-3(@)RY, onsioysr®! yad i s
substituted by .1 to 5 radicals independentiy selected from a group

consi st i R ke , o '
- X40R9 aﬁgq)r(;O) O%ﬁbd\fk%ée?glsﬂn X4 (flgﬁéﬁ’%%“nééﬁo at%?%fé:% %ﬁ ene ‘f each

Sﬁﬁ”?LSqﬁSﬁé’x"?‘%ﬂar@e@%@ bbb, RCsombe 2o i s )

15 i ndi éﬁfual and m xtures of isomers’ thereof and the -
phar mac a&’ﬁ‘lle salts and sol vates of such conpounds and t he
N- oxi de” deri V%tl ves, prodrug derivatives, protected derivatives, indivi dual
i somers and ﬂsa@wpﬂfﬁmmm(a),t(hp@mj 3, The conpound of cl ai m2in.
which R4 is --C(O Xt 1l or -S(OB5R11, wherein )3 20. is a bond, -0- or .
--NR12-, wherein Rz is hydrogen or (G )alkyl, and R" is (i) (Ci ) al kyl ~ ot
(i) het ero(Cs )cycl oal kyl (C~-3)al kyl,. (C6.12)aryl| CO31aUCY1, .
hetero(CS-12)aryb(Co )alkCyl, (C -32)bicycloaryl(Ca..3)al kyl or o
- hetero(C8-12)bigycl galyl (Ca3) ahﬁ‘ill r hgteer o( C } ;3?8 oal ky 3)al kyl or

- phenyl (C. . 3)@#«!&' stitute 0?15 -&ORM or XIN 16(:(0)0?16

~Wwher ei: n X6 is ‘

2eet \kzss . , 4@& or

R2 R® R23

@ ®»  ©

10

‘nis0,1o0r2;

RY s selected from ths growp. cons1stmg of hydragen (ClﬁjalkYI
(Csplz)cycloalkyl(co«)alkyl hetcrO(Cs u)cycloalkyl(CMJaJkﬂ (C@Iz)awl(%)ﬂkyl and
hetero(cm)axyl(coaalkﬂ o

15 CORY g sclected from the group éonSISnng of hydrogen, (cw)alkﬂ |
(Cs lacycloﬂkyl(cM>alky1 hetefo(cﬁz)c)’doa]kyl(cv-s)a]kyl (sz)afyi(cos)alkyl-
" hemm(Cs_m)awl(%)dkyl | (Cg.lz)blcycloaryl(Cg.3)alkyl, o hetero(Cg uy : |
.bicycloaryl(Cg_g)alkyI -(:(O)R26 -C(S)Rzﬁ ;S(c))sz*5 -C(O)QR26 —C(O)N(R”)R”
S -C(S)NcR“)R” and —S(O)m(R”)RZ6 - B

- 20 ,2: R23 1s selccted f['ODl (C1-6)a1kyl (Cq)a]kenyl, (C3-IZ)CYCIOEHCYI(CO_6)a]kYI | .

'hetcro(Cs.u)cycloalkyl(CM)aﬂiyl (C&m)aryl(cfm)alkyl or hetero(Cs.lz)aryl(CM)a]kyl- . L



13 March 2006 WO 03/024924 -79.. PCT/ US02/ 29323 het ero(C5) aryl (C4. 3) al kyl
and R16 is hydrogen or (C-6)alkyl; wherein R4 optional |13 Maichi2806 cont ai ns
1 to 5 substituents which when occurring within analicyclic or aromatic
. ring SY&xBMR4R2€ radical s i ndependently sel ected from a REBHURN228¥3i sti ng of
(CF.s)alkyl, halo, --X6NRL7RL7, --XB6OR17, -X6C(O) ORL7, - X6NC(O) RL6 and
-X6C(O R's, RL7 at each occurrence’i ndependent ly is hydrogen (G .6)al kyl
‘or halo-substituted (G _3)alkyl and Rig is (Cl.6)alkyl or- hal o-substituted
(@)alkyl, and the N-oxide derivatives, prodrug derivatives, protected

derivat j Egml ﬂﬁ@ xt u %n%{ nd the
phar mac |caﬂﬁaH accep g*o%a sal g) ségl \';{gf\ggéro suc 3§corrpoun%]% Vghd the N
-oxide deriyafives drug derivatives ect ed derivativyes, individual
‘i somers and #\ xt’tﬁré§56§68 fopm e’f‘=heqqslt§fk55r GeanprslepikdtCas): 3in '
which X3 is a group of Fornula (a), (b) or (c): (a) 15 nisO, lor2; (b) {c)
R2 is shétew(EdfcydolkikCgs)aligl, Cdﬁkllﬁﬂﬂﬁ@o@)ﬂmydrh@an(@ﬂd)m)ékﬁyh R2'
is selected fromthe group consisting of (ClA)al kyl, (C6-i2)aryl (Co)alkyl,

C( O) R26, X800 2K *S(01RD) S2R2[‘GIOIR NI @ ()RS Radicit @, R snda*ass g from
(Cl )al kyl optlonal 'y substituted with am no, -NHC( )R_. or -R5 \/\herel n.

_ _R155 s &e%cﬂﬁéﬂﬂo%d above; WD 03/ 024924 -so

st is selected ﬁ:om the group consisting of hydrogen {Ci.e)alkyl,

(Csu)cycloalkyl(Coalkyl, hetero(Cs eycloalkyl(Coalkyl, (Cszaryl(CoQalkyl,

hetero(Cs 1)aryl(Co sJalkyl, (Combicycloaryl(Cosdalkyl or
 hetero(C.12)-bicycloaryl(Cos)alkyl; B
10 R¥ s hydrogen,  (Croalkyl,  (Cyn)oycloalkyl(Cogalkyl,

hetero(Cs 2)oseloalkyl(Co alkyl, (Ce:eryl(CaJallol or hetero(Cs.maryl(Caglalkyl;
 wherein X3 opﬁenally further conteine 1to5 suﬁsﬁtﬁente which when occui_l‘iﬁg

. ‘within an alicyclic or aromatie ring system are radieels'iﬁdependentiy seleCted' from a-
o group conswtmg of (Cre)alkyl, (Cl.g)a]kyhdene, cyano halo fiitro, halo—subshtuted‘_. |
15 Culkyl,  -XNRTRY, ~XNRCO)R”, XGNR”C(O)NR”R” o
e 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 PCT/tJ802/29323 Rs is selected from (CL. 6) al k%
(CB-v)aryl (C)al kyl', X4S(O 2R or X C(O R 7NRL7E(O R 7 wh RPP6and X4 .
are as (JeREIPHEU above and Rz6 is as described bel ow is'(smlmlzm:sfromthe
group consisting of (Cl.6)alkyl, 5 hgt ero(C5_12)cycioal yl((7,Malkyl,
(06-1z)aryl (Co-6)al kyl, hetero(Cs. )d4Pyl (C')al kyl and

(Cy-12)bicyclaaryl (Ca3)al kyl; R27 is (Cl-6)a&yl; wherein )3 optionally
further contains | to 5 substituents which vvhen occurring wthin an

alicycli I C r| temar rad| |nde engdent | ected from
a 10 grioup %%%s?%{ %ecgﬁ By@g@d \é‘%(%(f( 7 and

-X60R s; . and_the ' N oxi de deri vat i ves pr_odr ug der i vatives, protected.
deri vat | dpE¥ati Y%WWF%@OWWW%MX&MW hest miiogresnf] t he

B pharmaceutically acceptable salts and sol vates of such conpounds and the

N- oxi de isemersdldresfs, prodrug derivatives, protected derivatives,
individual isoners and m xtures of isoners thereof. 15 The conpound of
claim4 in which R3 is selected. fromthe group consisting of. phenyl,
pyridin-2-yl, pyridin-3-yl, pyridin-4- yI vinyl, 2-M aronethoxyphenyl

1-ox ri diqa. 2-vl. 4~ nethoxyphe 1 enyl, . 2-nmet Ryl phenyl,
| 4-ch¥or(|j%hen;nfh32c§’}&§h %Eﬁ‘émfﬁh‘@%‘lx g%f’%f%b%ﬂﬁl tﬂyienc
- 4-lrifluor t hoxyph nyI br o napht hal en- 2- yI

3, 4-di cwpeS%Sﬁe d; R CangyER ﬁh)af) ; ?;lepﬂwnﬁ 1sBydr0gen
trlfluoronethoxyphenyl 2 3,4, 5, 6- pent af | uorv- phenyl, 2-fluorophenyl,

2l or nphed R® is Bydeygen@rOR)alkyl o2 Rl RE Qs ERE RithRAE Rokss tf WHIGHRDHHRS pheny!
3-chlorophenyl,. 4-, bronophenyl, 2f|uoro 3- chlorophenyl 2

| f2| go(rjlo;:bl- or opheny?ﬁltgi%)cgd%@igeﬁgwi, hft??‘gQ‘gﬁﬁ%? @Lfl* r%gzy%?rg{]mggphenyl

R’ and R8 together ~ with 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 consmhng 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)alkyleqe,_ R? at each occutren;:e mdependsnﬂy is (C;g)ﬂlle or halo-substltutcd

: (c1.3)a11<y1- and the N—oxidc derivatives, prodrug derivatives, protected dertvatives,

' 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 denvanves

protected denvanves md1v1dual isomers and mlxmres of isomers thereof

- 3; | 'Ihe oompound of claim 2 in which R418 C(O)XSR“o.{ S(D)ZXSRH whe@ 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 (Cm)aryl(Cm)alkyl, hetero(Cg.u)aryI(Cu.g)aJkyl- o

.ﬁ (Cm)blcycloaryl(cm)alkyl or hetero(Cg u)blcycioaql(co_;;)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 |




WO 03/ 024924 -81 PCT/US02/ 29323 4-cyan phenyl, 2- trlfluoronetho henyl,
-2, 3-di fl uorophenyl, biphenyl, 2-brono-5- fluoro-phenyl, Zgé enyl ,
3, 4- dltfluorophenyl 2, 4- dlfluorophenyl 2,4, 6- trlfluor%Phen¥
2 4, 5- (WORBOMI¥bheny| , 2,3, 4-trifluorophenyl, 2-chloro- FCT/US229323
trifluoromethyl phenyl, 2,4-bis- trlfhgoronethylphenyl
- 2,5, 6- trifluorophenyl, 2-fluoro- 3- trlfluoronethylphenyl 2-fluoro-4-tz
iflu uor oret hyl phenyl, 2-fluoro-5-i fluoronethyl phenyl, :
2,3,5- trlfluorophenyl 2- quoro 5-tr fiuoronethylphenyl 5
flu
2-

, mce)': ﬁoé?t%ﬂﬁg M‘g@gb@@ ﬁllag?&r?%éﬁéi{%%aﬁ@ wl{llé&g&?!%@yone hoxyphenyl
oycl opr S “°X§Psd§9%wemﬁ “gibabw hi? RRRSHE i o AEGRH R S A5 ohex.

'dlnethyl-lsoxazol . The conpound of claim5 in mhlch R4 i s bhenzoyl,
nor phol $ysteta elarmdm;z]s ménpen@ﬂnﬂyfsebemdﬁ:maw congistieg BbGrddktolpalo,
. 3-net hoxy-benzoyl,, naphthal ene-2-carbonyl, benzo[1, 3)di oxol e-5-carbonyl,

pyri di n=Ro\k"rét yLRSORbendoioyor” 2- XINO@RE ahd LAPCRORE5 R aubeml , tent

butoxy carbonyl blphenyl--4 carbonyl qui nol i ne- 2- car bonyl , qu:nollne 3

o o AR oA BT ASTS F&oﬁ%ﬁgiﬁ"i%e%ﬁﬁ*% B

no nethyl benzoyl 4- carbon%%fgager zi ne 1-car I|c aclg tert,- but yl

ester, B&- Bﬁh@ Obi f idadathe él S 4PPHEa N

2- carbonyl) pi per azi ne-1-carbonyl, Pyridine-4- carbonyl 1 oxy
pyndi nederivatitxangiotecRd dbﬂualwep,yndlmduel -igomeis bohpixtuteh Dbpbmm@rmfr tshy| |
“ t hi ophene- 3-carbonyl, 4-benzoyl benzoyl, 5-nethyl-thiophene-2- carbonyl,

~ 3-chlorge tphhﬂmeﬁﬁca&?%eaﬂmé sal3-dAHQBRatds RifQpite BfnFoved Bed e, N-oxide
4- chl or o- benzoyl our o- 4- met hoxy benzoyl, 4 hoxy-benzoyl,
derivatives, prodrug denvaiwes, protected derivatives, individual isomers and mlxtures- of

10 - isomers .mereof.

4. The compound of claim 3 in which X’ is a group of Formula (a), (b) or (¢:

Rt
n’is-; 0,10r%
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' _SOWR® -(:(0)01{:'*S and -C(O)N(R%)R” | o
S __'20' . ' R is. selected from (Cw)a]kyl ophonally subsututed w1th ammo, -NHC(O)R15 or::.

RS, Wherem R15 is as descnbed above, R




‘4-t df | our onet hoxy- qenzoyl . 3,4-ditlouro- benz yl , 4-fl uoro- benzoyl ,,
3, 44i net hoxy benzoy 3- net hyl - benzoyl, 4-bro benzoyl ; 14Marchf2006ir oi net hyl .
benzoyl WQO0B@2924| WO 03/ 024924 -82 13 March 2006 PCT/ US@(thﬁQ@Z&@sizenzow

cycl-opent ane-car bonyl , benzo[b]thloph§p$ 2- car bonyl, 3-chl oro-
benzo(b] tuophene- 2- carbonyl benzenesUl'f onyl , naphthalene 2-sul fonyl,
5-net hyl - t hi ophene-2-sul fonyl, thiophene-2- squonyI, f or mnyl - net hyl
ester, 4-nethyl-pentanoyl, fornanyl4isobutyl ester, formanyl -nonoall vyl

ester, Forman g¥-is eeﬁ}il

|sopropyl - for manyl %QIN pyr| 3 F)wf g?‘ﬁ‘lc’gﬁ@&‘ r%@l&s OF ormanyl,
3- phenyl m% Gol e car o,nyl yri di ne 2-carbonyl, azi ne-2-
car bonyl , Eg(ﬁ)g )gl ne- ‘f Xaa‘ﬁ?ﬁ% Pﬁmbdﬁnb@@%@wd isl as o
2- hydr oxy- PYr| e- 3-carbonyl, 6- am no pyr| di ne- 3- car bonyl, 6-hydroxy . :

pyridin- thsdlplow; pyri dazi ne- 4- carbonyl, 3- phenoxy-benzoyl ~ and
-1- oxo-1, 3-di hydr o-.-1 soi ndol.e 2-carbonyl . 10 7_ The conpound of claim 6 |n o

‘which X3 is s@®%ctdsl fegloatel’ UROHD CORSI Sibig O
ani no- 3- pxo- azepane- | - car boxyI ic acid befléiryilﬁges%(g?mhng of  (Crelalkyl,

4 am no. eSS o '?ﬁ%ﬁ%ﬁ%&e&%ﬁw@émmgne
_iéa?urpbﬁ%({}}%%%@éﬁ@&ny ) - azepan- 3- one, 4-am no-1-(1-oxy-pyridine-2-

4- am no- gi chl omy ber enesul'f onyl) - azepan- 3-one, 4-anino 1 (2 f
‘azepau 3 one Rﬁ KCnealkyl;3, 4- di net hoxy- benzenesul fonyl) azepan-3 -one, 4

.amno-1-(2-ecyan’ ernzenesulfonyl) azepan- 3- one,
( napht hal ene- whsisid 0 wplioRdgTaRhG coabfns 1 to 5 subsutuents whu:h when oocurﬂng

~ 4-am no- 4- (thi ophene- 2-sul fonyl ) -azepah 3-
| w1thm an ahcychc or aromatlc nng system are radicals mdependenﬂy selected from a.

10 group consxstmg of (Cw)alkyl, cyano halo —XGORI7 ~—X6C(O)R17 and XGORIS andthe .

: ‘N-oxide desivatives, prodrug denvatwes, protected derivatives, mdmdual isomers and
mlxtmes of isomers ﬂlereof and the phaumaceuﬁca]ly acceptable salts and solvates of such |
compounds and thc N~ox1de denvatwes, prodrug denvauves protected denvatwes
mdlwdual isomers and mixtures of isomers thereof
_ 15 | - | |

5. The compound of claim 4 in Wlnch R3 is selected. from the group cons1stmg of
'.phenyl pyndm-z-yi pyndm—3-y1 pyndm-4—yl vmyl Z-mﬂuommethoxyphenyl l-oxy-' .
_pyndm—z-yl 4—meﬂ10xypheny1 4—methy1pheny1 Z-methylphenyi 4—chlorophenyl 3 S—.
d1meﬂ1y1pheny1 4—tnﬂuoromethy1pheny1 4—tnﬂuoromethoxyphenyl Z-bmmophenyl | o

. 20 naphthalen-2—yl 3 4—d1chlorophenyl 3-methy1pheny1 3~111ﬂuoromethylphenyl 3—- :

mﬂuoromeﬂloxyphenyl 2 3 4,5,6—pentaﬂuoro—phenyl 2~ﬂuorophe11y1 2—chlorophenyl, 2.

cyano—phenyl Z-tnﬂuoromethylphenyl 4—teﬂ-buty1—phenyl 3-chloropheny1
- ‘:'bromophcnyl, -ﬂuore-3—chloro-phenyl 2—ﬂuoro—3-methyl—pheny1 3—ﬂuor0pheny1 2,5- “:

- .dxﬂuorophenyl 3—brom0pheny],2 5-d1chloropheny1, 2 6-d1ﬂuoropheny1 3-cyano-phenyl, ,' | - ‘_ o




4ami no-| - (thi azol e-2-sul fonyl ) -azepan 3-one,

“4-am no-1- (pyrrolidine-I-sul fonyl)-azepan 20. 3-one, 13 March 2006
4- am no- | - net | aanesul fonyl =azepan-3-one, 4-am no-1-(pyxrolicl
ne- 1- cwrheameky24 azepan- 3-one, 4-ani no ' PCT/US02/29323
3- oxo- azepane- 1crboxyl i c- aci d- di rretré I am de, 4-am no- 3-0x0

, azepane- | - carboxylic-acidl enzyl am 4-.am no-1 benzyl - azepan- 3- one,
4- ani no- | benzyl - pi peri di n-3-one, 4- am no-1 - benzoyl pi peridi n-3-one,
4-am no-|-bernyl = Pyrrolidin-3-one, 4-am no-I.-benzyl - pyrroI|d|n30ne

43r?(r)nl Pdqu;ar% ngF 4-am no@%@?%%hgpﬁ @%%3%‘% ﬁ?%ﬁvf%{ one, %ﬁgtzﬁyl 83-
i Ut R e AL O RRL W SR S e B Y3

| - et hyl - 2- oxo 3 [ 4- (pyri di n-3-yl oxy) - benzenesul f onyl aminoj - pr opyl am no,
3- (di bemifborophenyd, sul fhhitbfuoophanyl.et hy R34 siflinrogteaph, no, 2-chloro-3-
ethyl -3-[4-net hyl -2-(4-5

net hy| - pgRoriasthyipheiyl,- 2, @Hﬁ%ﬁﬁﬂétﬂﬁbhé’nﬁxwiml@ﬂ’mbﬁjﬂnéﬂl 2-fluoro-3-
-~ 5-am no- 14( 4- et hoxy phenyl sul fanmoyl )-net hyl | - pentyl am no,

ﬁhgﬁglzg éx%)%/ m%y%ﬁﬁﬁ}ﬁ%ﬁﬂphmﬂ Z-ﬂuoro-S-tnﬂuorometﬁylphcuyl
[14[ EI4 @égdyfl henyl fé’é moyl ).-.net hyI ] 3 phlepnql - pr opél ammsgw |- | o,

~1-[(4-acetyl - phenyl sul f anoyl ) - et hyI] 3 phenyl propylamno, 1-[(4 10

hydr ox W—ﬂnmw?p-mﬂlﬁumyth)/lyhenﬁy 1Z}methpiayphehyly rﬂ)ﬁ)-jnimmﬂuormnmtlylﬁhqﬂyhn% 1--[(2-
phenyl am ho- et hyl sul f anmoyl ).- net hyl ] - propyl am no. The conpound of claim?7

sel ect ediffirofficiHoRygHoaYR 3G Sine hidx fhehy, a@&bmaéophenyl 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— ._ B

: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-d1methaxy- o -

- 7benzoy1 3-methy1-benzoyl 4-bromo-benzoyl Lmﬂowomcthyl benzoyl 3-benzoyl——‘ o




carboxylic acid (1<{5 am no-1-[ (4- met hoxy phemgsw
" | fanoyl ) - met hyl ] - peni yl carbamoyl } 15 2- phenyl neYhanesul f GhMarchi2906) - am de;

- (6- (4- MY ;830924BMeny| sul fanmoyl ) - 5--{2- PCT/US02/29323
[ (nor phoyne- 4- car bonyl ) - anmi no] - 3- pheny) nmet hane- sul f oayl - pr opi onyl ani no}
hexyl) carbam c acid benzyl ester, r phol i ne; 4- carboxylic acid

(1-{1-[ (4met hoxy phenyl sul fanoyl ) - net hyl | - 3phenyl - pr opyl car banoyl
} - 2- phenyl net hanesul fonyl et hyl) am' de, norpholi ne-4-carboxylic acid

[ 1- ( 3- bepgepasul f @

pr opyl car baarr%yl ) - 25}%1h2£%/i rre% ﬁa&@sul foneﬁog?ﬁlﬁqhe ng—dzgrbonyl 3-chloro-
m)rpholl e- 4-cat hox c acid

benzoy! - }n@@(j%ﬂg’& *?‘?g"iﬂ Earbﬁa?%‘ﬁg"}lf@ybhé‘l%?lllthﬂleﬂe"z'Sﬁonyl S-memyl-

el hanesul fonyl uljy ] -am de, norpholine-4-carboxylic acid [1-(1
benzeneshiopBeRa-2-4 Wlpﬁlﬁmnﬁﬁﬂmemﬂcﬁmmymbﬁﬂl ester, 4—mcﬂ1yl—pentanoy1 |
phenyl met hanesul f onyl - et hyl ] -am de and

4- ( 2- [ ( Mormémny-sobutyL a5t Nrmyi-Rvhoalyl QR TRLNAAR l;f9l£5ner NgN Nar ch

propi onyl am na}- 3- Oxo- azepane; | -. carboxyl i c aci d ‘benzyl

- '5823?.“3‘%%"%??%%%:5’% KR O el e AR 1 i ¢

conbi natd. on  wi,t accept abl e. exci pi ent, 10. The use of a -
corrpoung %?“H‘a@nflieo@ﬂa?mﬁ)ﬁmhﬁ %fe%awsecaéfona 1, gy wertonyl, (pyseginnd- a
disease‘in-an animal in which Cathepsin S activity contrlbutestothe ‘

pat hol oggrbanyl oB-hy.cbo:gypmcbn@z@g;bmﬂ t Beaniino @3sidine 3LcarBoyl0 CBHFAORY-
preparing a conpound of Formula I. XI 20 1 13 March 2006 WO 037 024924 -85

* PCT/ ETS@?ﬂdiﬁa%arbonyL 6—annno-pyndme—3-carbonyl 6—hydroxy—pyndme—3-carbonyl

()

- pyndazme-ll—-carbonyl 3~phenoxy—benzoyl and l—oxo-l 3~d1hydro—1$omdolc~2—carbony1
10 |
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}~azepan—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 '
IR A—ammo—l—(ﬂnazole—Z—snﬂfonyl)—azepanB-onc dl—mmno-l-(pf,rrrohdmf:-1—su]fonyl)-a_ze:pan- -
L 20 3-one, fl—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 _- '-




in which: X1 and X2 are both met hyl ene or X1 is ethylene and X2 is a bond,

" R3 is -CRS=CHR6, -CR5(CR 3)2 or -CR7=NR8, wherein R5 is 13Mashe®08nd R6 is
hydrogen or (d-.)alkyl or R5 and e together with the atons to which R5 and
R6 ar e WQo¥ddhxd f or m ( C3- &ycl oal kenyl het er o( C5. 12) cy RGTATS02129323
(Cc,12)aryl, hetero(C6_12)aryl, 2)b| cycl oaryl or

het ero( C 12)bi cycl oaryl and R7 and 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) bicycloa yl, wherein R optionally is substituted by 1 to 5

Lo o2 sy pUSRERARGIA Y S5t ?‘2@?*‘9‘#9%?% %ﬁ%%@%f@ﬂé& NESE
o o oot A aine. R ChE 25 b Ao gy |

hydr ogen, (CI -3) al_@ﬁ; or hal o-substituted (Cl -3) aI kyI and RI4is.
( C1- 3) aPrpylagineydl-ehliboxe-Buiftdpyridin-33ylakWyhenzenesulfylainG]- prop @il 1 or
-S(0 2XR11, wherein X5 is a bond, -0- or -NR'-, wherein R 2 is hydrogen or

Cl . Gal By(Hibearfufadhi2-sulf k! 13,
'Skis -*s(?‘q"ms ALl iy Dty oA, R R o

R g <! Pelivhasn O Aehb PRitan MRS NS I ) b A Rellbly st o
(S iéﬁﬁﬁé@'y%ﬁﬁ%%ﬁ@?ﬁ A SRRyt ans

at each occurrence independently is hydregen- or (Cl-.)alkyl, or (ii)

( C3_j 2) Phraylsulfrappyiamyhyl kpentylaming, o asxi—z:)@wtmhdnylsgm)wmﬂ;yl]-s-
(Cs-12)aryl (Ca3)al kyl, hetero(Cs-1z)aryl (Ca3) aI kYl , -
C9- 12) phenyk lahdifi 3) al kyf{4-¢1-bydro Emg.gjﬁg e kyl or

El 1) %%13 g)g?g?om Kyl %CD ggalf k?f ﬁe y 1024924 P %%%’é’ ﬁ?tzl%ﬁﬁj%y

prc_)pylammo 1- {(4—acety1—phanylsu]famoyl)ameﬂ:lyl] 3-phenyl*propylamm0, 1-[(4-

10 hydroxy~phenylsu1famqy1)-methyll-3-phcny1—propyiammq - 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)—_ ' _- .
| amide momhoﬁne—4—¢arbdxyﬁc  acid [1—(3~benzcncsu]fonylannno—2—oxo—-
20 - pmpylcarbamoyl)-Qf-phenylmemanesu]fonyl-ethyi]-amlde 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- : L

. 'phenylmcthanesulfonyl—propmnylammo}—3—oxo—azepanc- 1—carb0xyhc ac1d bcnzyl oster:




het er o( C5- 6) cycl oal kyl (Ca3)al | cyl, phenyl (Ca3)al kyl or
hetero(C5_6) nyl (Cu. 3)al kyl substituted by -X60R1S, - X6SRIMarch29860) R15,
-X6S(O 2R 5, _X6C(O R15, -X6C(OOCR S, -1i C(O NR15R16, --X6 R16,
- X6NR16 X&NR16C( O) OR15, X6NR16C(O) NR15R16
_xwma&%’%é&wmac 16) NRI5R16 (NR ,wherein X6 is ECTBSBEHE or
nmet hyl ene, R 5 is (C34)cycl oal kyl ( C&B) aI 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 (C _6)al kyl; Wherein R4 optionally further contains |I. to 5
substituents which when occurring within an alicyclic or aromatic ring
system are radicals i ndependent ly selected froma group consisting of
(C1l.6)al k S&Cl 6) AHyl i dene, cyan, halo, nitro, halo-substituted
(Cl-3)ai zlcomoos:tb@mmm@ ORdrdpeutiotiNBEGyOIMRIN o, . X
17C( 19l 17) 1 4R17R17-, -X6ORI 7, -X6SR17, -X6C(O) OR17, -X6C(O NRL7RI 7,

T X6S(0) FRupeend of CHER(@) (@R IRORWTt aphaamé?{u@uy% %ei Ieﬁ‘@ NRl?C( OR's,
-X6S(O) R18, -X6S(O 2R's and -X6C(O) R18 and when occuzri ng hin an
al i phatic noiety are radicals independently selected froma gr oup
consi sting of cyano, halo, nitro, -NRL7R17, -NR17C(O) OR17,

] Q(Ré)? E(R%dg???&E? O@I\Cﬁ%@ %@%‘éﬂf?%}w@&%ﬁ&%ﬁ“ﬁmﬂq 0) R's,
e et Bl 00 S il

hal obfubstltu Sd (Cl 3)al k and RI! is (G ,)alkyl or halo-substituted

(d _3)al X3 is a group of Forrmula (a), (b) or (c): 13
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11. A process for preparing a compound of Formula I:

20 I




R 022eaAOR2RRNu. 1 11 11. 1 (a) 20. "I,I N-R2s ~ ° N~R25()
OUO (O nis 0, or 2; R2is selected fromthe group cerMarehi2Age of

‘hydr ogen 1ky1 5 (C3-12)cycl oal kyl (Co. 6) al kyl,

het er o( C8¥ é%w oal kyl (Ca-6)al kyl , (06-i2)aryl (CQ 6)al ky}’cyﬁ’ﬁ“z’”m

hetero(CS-12)aryl (0. 6)al kyl;, R21 is gglected fromthe group consisting of

hydrogen, (Cl_9)alkyl, (C3-i2)cycloalkyll(C")alkyl,

het er o( C5-j 2) cycl oal kyI (Co )al kyl, (C6-12)aryl (Co- 6)a| kyl ,

het er o( CS- 12) aryl ( Ca6) al kyl , ((3912) bi cycl oaryl (CO 3) al kyl, hetero(Cg-12)

10 bicycloar)l (Co-3)alkyl, -C(Oe, -C(S)R6, -S(O2e, -C(O OR26,
-C(ONR6)R27, - C(S N(& )R27 and -S( O 2N(R27) R26; R23 is selected from

(Cl1- Gai ky{nwﬁj@ﬂ- 6) al kenyl, (C3-1z)cycloal kyl (Cm al kyl,

het er o( C6- 12) cycl oal kyl (CO. . 6) al kyl, (C6-12))aryl(Cab) al kyl or

het er o( C5- 12) agyl I ¢, wi.t h amno, NHC(OR S
or R15(V\/ner ei) nw)&% bc&gj@ﬁ&k ﬁoﬁgogseeiﬂﬁl%nﬁq%sfs‘éla@&"gd from hy(cj:g ozgen,
(Ci-4)al kyl, (C35]2)cycl oalkyl (504 {3)) 6-

het er o Cs- 12) chelobRky HES: €% 20@@2Ri’zmywb@md§aphydmgenandll is
hetero(C5-13)aryl (Co )a. 1kyl, - X4NI IR 5, -X4S(O 2R 6 or

- X40( & Ri BydRigeh(dD)RLDaldye ve R R RS tRdtheansithéheraendso which R® and RS are

attached form (Cj_p)cycloalkenyl, hetero(Cs.m)cycloa]kenyl, (C@z)aryl, hetero(Cg.lg)aIyl,
(Co.2)bicycloaryl or hetero(Cg.ig)bicycloaryl and R and R® together with the atoms to

which R’ and R® are attached form hetcro(Cs_m)cycloa]kenyl, hetero(Ca-¥2)a1yI 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 nitro, ~X*NR'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”, -S(O)R®, -S(O),R®, —-C(O)R”., -C(O)OR", -C(O)NRPR™, 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 (Creliyl, or (i) (Cramdeycloallyl(Coalkyl, hetero(Cs sp)oycloalkyl(CoaDalyl,

| ) (Cs 12)aryl(Cys)alkyl, hetero(Cs;n)aryl(CM)a]kyi, (Co.ro)bicycloaryl(Coa)alicyl or

| hewo(Cg.lﬂbicyclomyi(%g)ﬂkyl o (111) (Cg.ﬁ)cyéloallg-ll(ccyg):alkyl, o




descri bed above; R26 '('_s selected fromthe group C(bnsi sti%? of hh %%ogen,;
(C-6)al ky Gand2) cycl oal kyl (Ca. 6) al kyl, hetero(Cs~-1 63, | (C

yal kyl | (cigflof atut (Co-6)al kyl . hetero(C5-12)aryl (Co. 6) al ky Crios0s13
(C9-12) bi cycl oaryl (Ca-3) al kyl and het er-84-C8-12) 13 March 2006 WD 031024924
PCT/ US02/ 29323 -$& bicycloaryl (CQ 3)al kyl; R27 is hydrogen, (Cl-6)alkyl,
(C3-12) cycl oal kyl (Ca. . 6)alkyl, hetero(C5-12)cycloal kyl (C4) al kyl,
(C6-12)aryl (CfI .. 6}al kyl or hetero(C512)aryl(Co )al kyl; wherein X3

opti onal | y hetere(Resicydontiy{€odalipl, 5 phenyl(Coblaiityd Wbk CHhetdie(CsQRes(Og:)alkyl

within an ali c_ycl ic or aromatic ring systemare radicals independently

el o Tt oAl o ouBst T (Tl SO LR R
Sosrr, ) - Red Ry 2 SO o TR e s SR R Rl DR cn
- X60( O) RLGNE SHOINBEEIS  PRSRACHDORS, 2K MR ECQIRIGNER A vehorain s a

i ndependently selected froma group consisting of cyan, halo, nitro,

--NR17R17, bondrar7oeth) 7R - -SR
Oy A o N7

2 O TP MR R i B AR
8:\) r (Zaact | ¥ Gpefo R heL Lort i P o Gibstiluih th?chc\ggépnogcrc]ﬂrdgg inESn ];I?;hr’rgylc]?c (a):
’ 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? _XGNRI'J‘C(O)NRI?RIT’ -XéNR”C(NR")NR”R”', _X60R17,
-X“SR”, _XGC((S)OR”, _-JéC(O)NR”R”, —fS(O)zNRlén, -X°P(OXOR™)ORY,
~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 moiety 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)OR”, —C(O)NRi7Rl7, ~S(0),NRRY,
-—P(O)(OR“A)‘ORﬁ, ~OP(0)(OR")OR", —NR17C(6)R“, ~SORY, -SORR™ and

: —C(O)Rm, wherein X° 1s é bond or (Cr¢)alkylene, RY at each occurrence indepeﬁdenﬂy
is hydrogen, (Ciealkyl or halo-substituted (Ciz)alkyl and R is (Crg)alkyl or
halo—substituted (C;.;;)a]kyl;. | | |

- 20 _ Xisa group of Formula (a), (b) or (c):




13 March 2006 WO 03/ 024924 PCT/ US02/29323 -89 kR21 U (a) in which X0, X2,
R3, R4, R20 and R2' are as defined in the Summary of thel3 Magb2006n for
Formula | reacting a conpound of Formula 2 with of the
formul a #’%‘?8;’?2%@4 in which R-0, R23 and e are as defined cﬁffﬁg@%ary of
the Invention for Formula 1; or 10 (@7-reacting a conmpound of Fornula 2
with a conpound of the formula (c): (c) in which R0, R23 and R are as
defined in the Summary. of the Invention for Forrmula 1; and 15 (D)

- optionally converting a‘conmpound of Fornmula f into a pharmaceutically

acceptable salt, HF% Mar ch 2006 Vi2003/ 024954 PCTI U§Q®t29323 -90 (E)
optionally conv’_%_lﬂl ngjla salt form of o3 cd,zfrpound o] Forrml | to non-salt

form (F) opti nuerti qund of
cPeutlcPe?ry acc pt ab‘Fe N—Q§| d ,Oéékoop‘%l onal Iy

‘Formula | into a ‘
converting an N-oxi rgrof a corffour® of Formula R®its 5 unoxidi zed

form

(@ ®) ©

nis0,for2;
R® is selected from the group consisting of hydrogen, (Ci.galkyl,
5  (Gsp)eycloalkyl(Co.g)alkyl, hetero(Cs.1z)cycloalkyl(Co.g)alkyl, (Csiz)aryl(Cos)alkyl and
 hetero(Cs 2)aryl(Co.g)alkyl; : |

R21 is selected from the group consmtmg of hydrogen, (Cjojalkyl,
(Cs-u)CYCloalkyl(CM)a]kYL hetero(Cs. IZ)CYCIOaHCYI(CM)aIkYI (C12)aryl(Cou)alkyl,
hetero(Cs s2)aryl(Co.alkyl, (Conlbicycloaryl(Cos)alksl,  hetero(Ca1o)-

10 bicycloaryl(Cos)alkyl, -C(O)R%, -C(S)R™, -S(O),R%, -C(O)OR, '-C(O)N(Rzﬁ)R”, -
CENR*¥R? and ~SORNR™R,;

R is selected from (Crgalkyl, (Cagalkenyl, (Capp)oycloalkyl(Coalkyl,
hetero(Cs.i2)cycloalkyl(Cog)alkyl, (Ce12)aryl(Cog)alkyl or hetero(Csz)aryl(Cogalkyl
optionally subsituted with amino, -NHC(O)R' or ~R!® wherein R is as described above;

15 R” is selected from hydrogen, (Crealkyl, (Cs.p)cycloalkyl(Cog)alkyl,
hetero(Cs p)eycloatkyl(Co.galkyl, (Co.r2)aryl(Cog)alkyl, hetero(Cs.iz)aryl(Coelalkyl, -
‘X“NHR‘S -X*$(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 consisﬁng of hydiogen, (C;.g)alk_yl,

20 (Coneycloali(Cogalkyl,  hetero(CsriyoloalkslCogalkyl, (Cordaryl(Cogalkyl

 hetero(Cs.o)aryl(Cog)alkyl, (Cg.u)bicycloaryl(gg)aﬂcyl | and  hetero(Ce12)- ,'




(H) optlonal |y resol Ol ng an i ndivi dual isoner of( a conmpound of Formul a |
froma %‘E i soners; (1) optionally converting a HoMawbi2006ti zed
conmpound O orrm al into a pharnmaceutically prodrug der PGHUSPAR9 2y 10
(J) optionally converting a prodrug desggvative of a conpound of Forrmula Ito
Its non-derivatized form 12. A conpound of Formula Ix: RA N H15 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 2bioplamyli€ialkglto24 - 91 PCT/ US02129323 hydrogen or (Cl)al kyl or RS
and R6 together with the atons to which RS and Rd are attached form

C3-12 | oal kRflyl , het I
Eletero% %Clg?aryl Y (C g1(235 g%?(?%%%? c(@ ro(QlS’% Q)rg){/df%aﬂgrr(yq%)aﬂgdp7 and

ot er o Co 1513 %?Qfﬁlﬁ%%ﬂfcwﬁaé{fﬁ’”@%“ 5 é@%?&aﬁwi?xeh%t el spa Aoy oary!

wherein R3 opti ogal é(d s substituted by | to 5 radicals independently

‘selected froma¥ Y figther cqntaing 4t § Isubstipaenss wibighowhen occurring
hal o-substituted (Cl.4)alkyl, nitro, -X4NROR9, -X40R9, - X4SR9,

- X4C( OF NRIFithin n ATEPlcRuE, aroafé BnRkystem @SN R ilePendtall)sBkctedlfRigian X4

Is a. bond or (Cl2)al kyl ene, RO at each .occurrence independently is

hydr ogen, giélp Somdlidng 6F (M3hAkU l?@{.é)&ﬂt&%né,ocy&?lﬂéﬂ, 208, BabQubstituted
(Cra)alkyl,  -X*NRRY, -X*NRYC(0)ORY, —X*NRYC(O)NRRY,

-X’NRYC@R)NRRY, -X%0RY, ~X5C(O)RY, -X°ORS, ~X5SRY", -X’C(O)ORY,

-XGC(O)NR"R”, -X°S(ORNRTRY,  -X°P(O)OR®HORY, -XSOP(O)(ORHORY,
10 -XNRYC(ORE, —x“s (O)R™, ~X®S(O),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’ —NR17C(O)OR17, --NR“C(O)NR”RN, -—NRUC(NRH)NRan,

-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):




~(Cb-12) aryi (Cc}r-3)al kyl, hetero(Cs_]

) '

10.is (Ci1-3)al kyl or hal o-substituted (Cl13)al kyl; and R% C(Q X5 Rl or

-S(0O 2X5R11, wherein X5 is a bond, --0- or -NR12 , whereldM&Th 2006 hydr ogen
or (G -6)xphlidhagersnd RE 1 is (1) (G )alkyl optionally subgt Tﬁ%féy -ORI 3,
SRS, S(OR13, -S(0)2R13, -C(OR13, -C(OOR13, -C(O NR13R

-NR14C(0) Ri 3, NR14C(O) OR13,. NR14C(O NRIBRz4 or - NRi 4C(NR14) NR13R14, wherein
R13 is .15 (C3-12)cycl oal kyl (Ca3) al kyl, 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 heter o(Cg- 12) bi eyel oaryl (Ca3) al kyl and Rl
at each occurrence independently is or (Cl4)al kyl, or (ii)
(C3-12) cycl oal kyl (Co-3)al kyl, .hete 12) cycl oal kyl ( Co, . 3) allcyl,

(Cg-r2)bicycloaryl (Ca3)al kyl or 20. h o - 12) bi cycl oaryl (C -3)al kyl or
(iii} (C3)cycloaikyl (Co..3)alkyl, hef\erb¢es> }Etycl oal kyl (Ca3) al kyl ,

phenyl (C4. 3)al kyl or hetero(CS-6)aryl (Co®3) al substituted by - XSCR-

XSSRi S, X6S(O R 5, - XGS( O 2R15, -)eC(OR @- XGC( O OR15, 16 C(O) NR15R161 _ 6
15R d~ R16C(O) R151 Xl I ~a16C( O _15R16 - X6NR16C( O OR16,

- X6NRL6C( NRi 6) HiRYGHIEK, WieREIRT, K dnd RE' arbs ibfindil AARSSMOND3S G024

PCT/US02/ 29323 -92 bond or nethylene, R16 is (C34)cycloal kyl (CO. 3) al kyi,

het ero(C, ) cychiehfiol foeBdimblkYlor PhenYl (Co. 3) al kyl or hetero(C
yaryl (CQ 3)al kyl and R16 is hydrogen or (Cl4)al kyl; wherein RA optionally

further contains | to 5 substituents which when occulti ng within an
alicyclic or aromatic ring syst em are radicals independently selected from
a gro&g consi sting of (CI-OaI (d - G%al kylldene cyano, hal o, nitro,

b

hal o- Subst i t ut f%@Eﬂa}a&PmpPun he gornmdt AINR. * 7RL7"
X BNRL7C(1VR 17)NR 17R17, - 17. i7 X6CR - XGSR

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 Rzo

L

R
©

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

Formula I; and

15_ - D) optxonaﬂy convertmg a compound of Formula I mto a phannaceuuca]ly

acceptable salt,




, X6C(OORL, -X C('O)NR17R17, -X6S(0) 2NRL7Ri 7, -XIP(O (ORI s) ORI 7,
- X60P(0) (OR1S) OR17, -X6NR17C(O) R18, X6S(O) R18, -X6S(0) 2RiBMarah 3@@@( O Rils
and when occurring within an aliphatic noiety are radical s i ndependently

sel ecte group 10 consisting of cyano, halo, 17R17,
- NRL7C( %S@?%%ﬁf\mm(ommml?, 17¢( 17) NRL7RL7, o&’éi‘["?s"é’%:}% -C(O) OR17,
-C(ONR 17 R 17, -S(O 2NRL7R17, P(@p¢OR17) OR17, - OP( OXOR17) 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 kyl or hal o-substituted (G -3)alkyl and R18 is (G .6)al kyl or
hal o- subst i(Ebeptignallyloenteging3)salt ; Omflasommlgldmfrfooﬁul%mmuasah&)qn,( b), (c),
(d), (e), (fl, (g) or (h): zaUO. ~ROROK ~1~i I t .. " N¥b-N
7, N % 25 I{FX@);io(lﬂDy dondeBtignaiodigéd form of a compound of Formula Iinto a
| pharmaceutically acceptable N-oxide;
(G) optionally converting an N-oxide form of a compound of Formula I its
5 unoxidized form;
(H) optionally resolving an individual isomer of a compound of Formula I from a
mixture of isomers;
(D optionally converting a non-derivatized compound of Formula I into 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:

%
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




WD 03/024924 -93 (d) (9) (e) represents a single bond, or a doubl e bond;
X7 represents aryl, heteroaryl or We; PCTJUS02129323 (1f3)M§f0h2p§6Q 1 or
2; R20 is selected from the group consi sting of hydrogen, (C ..s)aikyl,
_(CB | z)WQ®BO2M9Y| (C 6) al kyl, hetero(Cs-iz)cycloal kyl (Co. %?HPWZS’-’"”
(C6-iz)aryl (Co.6)al kyl and hetero(Cgql2)aryl (Cod)aikyl; R21 is selected
fromthe group consisting of hydrogen, (C _y)alkyl, 10

(C3-1z)cycl oal kyl (Ca. 6) al kyl, hetero(Cs- 12) cycl oal kyI (Co4) al kyl

(C6-12)aryl (Co4)al kyl, het ero(C5 i 2)aryl (C )aikyl;

(CC- 12) Mhyriegemadry(, il PR/ and REIGEdeRith’the bk ko vhidh(IER ) RE ) .
C(OR26, -C(S)R , -S(O) 2R26, -C(OOR, C(O)N(RzG)RZ? -C(S)N(R26) R27 and

(S gt Dokl iy B
Rk Y b S Rk, G e B . s

is. selected f;om hygrogen (C1l-6)al kyl, 13 March 2006 WO 03/024924
 PCTI USO2whigB 2R’ and4R mra@(a@&dl@mydim(@hmmwl,, h¢t@o(Csaz)aryl or

42) aryl (Ca. 6) al kyl, hetero(C5-13)aryl (Ca6)al kyl, X4j3 15, X4S(O)2R25 or "
- X4CE0) Rﬂc?éﬁ(?&ﬂ)@o?&lﬁaﬂﬂ,e lefeilk RS JpliénaRd iX4uBiRnRE by 1 to 5 radicals -

| mdepcndsntly selected from a group consisting of (CH)alkyl cyano, halo, halo-substlmted
' (Cra)alkyl, nitro, -X*NR°R?, -X*OR’, -X"SR’, -X‘C(O)NR’Rg X*C(O)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 |
10 s (Cra)alkyl or halo-substituted (Cy.s)alkyl; and |
~C(O)X5R" or -S(())2X5R11 wherein X° is a bond, -O- or -NR12 wherein Ru-
' lmhydrogen or (Cyg)alkyl, edelI is (@) (Cm)a]kyl optionally substituted by-— R, —SR13 |
- -S{O)R", -S(O)R®, -C(O)RY, -C(Q)ORIS, -C(O)NRPRY _NRPRY, -NRI“C(Q)R-“,'
- NRMC(O)ORY NRUC(ONRER™ or NRMCONRM)NRPRY, wherein RE g
15 (Cruoycloalkyl(Coaliyl,  hetoro(Cs oycloalkyl(Cashlkyl,  (Coaryl(Coapalkyl,
; 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 (Cuoallyl, or @) <c3-u)cycloé1ky1(c;s)ancy1 hetero(Cs.saloyeloalkyl(Cos)alkyl,
| (ComarylConalkyl,  hetoro(Cs. el Cosllky, CobicycloaryiColist o
zo hetem(Cg,u)bwycloaryI(Co.g)aIkyI or (iif) (Cg.ﬁ)cycloa]kyl(Co_g)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 XNRERY,  XNRECORY, I—X‘.SNRKC(Q)ORI-S, E
o .miﬁc_(o)m‘?R“ ,_ -X‘NR”C(Q)OR“‘, _—XGNI{__16C(NR1,6)NRI5R16, wherein X is a -\




descri bed above; R is selected fromthe group censisting of h drogen,f
(Cl-6)alkyl, (C3-1%)cycl oal kyl (C0. 6) al kyl , 13 March 200

het er o( CWOB3OMR26al kyl (CQ , b) al kyi, (C6.. 12) aryI (Cd) al kyl PCT/US02/29323
- hetero(C5-12)aryl (C") al kyI, (Cs- 12)b| %gl oaryl (Ca3) atkyl and - -.

bet ero(CS-12) - bi cycl oaryl (C~- 3) al kyl ; 7 is hydrogen, (C1.6)aikyl,
(C3.12)cycl oal kyi (C. 6) al, hetero(Cs 12) cycl oal 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

£ S b e i P,
het er oE %h@ gﬁ%é/a(]% i&%ﬁéﬁ%@% drﬁ)l)@@ylly(ﬁf‘i’g?ﬁzi’ﬂ(‘}! dkykiwhersbnt ai ns

l1to5s tituents which when occurring 15 within an alicyclic or
ar omat i ¢ +i WYY StiBrbencontains kil Ssubstiteqénybich hes ecanting whthixmaraligyeliep
consisting of (Cl-6)alkyl, (G -6)alkyl | dene cyan hal o, ‘nitro,

hal o- subsriarantas mﬁg:iyxse)mlaia/iadl ‘
NRL7C~0) NRL7Ri.7~* - RL7C(NRL7) RL7 17y ek 17 Bt C(O)% pup conséfﬂnfg"f.

RS S B SR S
o SRR S R e

NRnC(O)N%? (OSB 1.}\IeC( N)&NRI? éj OrRz7,, -SR 17 -CO O?I 7, -CO. NR17R77

- SO NR1L7 QINRIBY, 0 ORXISORIVRIRE, 7 GEEPEOYORODRS
-S(O 2RI 8 zgRl 5, \Werein RL5 Rli, R18 and X6 are as 13 March 2006 V\D

© 03102492 m*o’za{%\aa%@mﬁﬁ bx%(@m%x‘@(om“ and ~XC(O)R™ and

when occumng within an ahphanc moiety are radicals independently selected from a group

T«

10 | consisting of cyano, halo, nitro, -NRVRY, NR”C(O)OR” NR”C(O)NR”R"
_N-RI'IC(NRI'])NRI'IRI'J -OR” _.SRU C(O)ORI‘J’ _C(O)NRI'IRI‘I -S (O) ZNRHRH
-P(O)(OR”)OR” -OP(O)(OR")OR" NRYC(O)R', -S(O)R, —S(O)ZRIB and C(ORYE,
_- wherem X6 is 2 bond or (Cm)a!kylene R17 at each occurrence mdependentlyls hydmgen,
(cm)alkyl or halo-substltuted ((:l 3)a1ky1 and R™® ig (Cl.s)alkyl or halo-substmlted |
15 -(C1 3)alky1

X magroup ofFormula (a) (b), (c), (@, (), @), (g) or (h) - .‘ i | ‘ §

R® g




one of N-oxide derivatives, prodrug derivatives, protected derivatives,
individual isonmers and mnixtures of isonmers of corrpounds%Pf’I ¥Hr2006a 1 x; or
one of pharmaceutically acceptable salts and sol vates of such corrpounds
and thé# QO34 derivatives, prodrug 5 derivatives, protREHEHN2883Byati ves,
i ndi vi dual isomers and mixtures of iggners 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,
(C6-12)aryl (Co-6)al kyl or hetero(Cs 12)aryl (Co.b)al kyl optionally

substi tut ed w?“th@m no,  NHC(O Rl15pzer R15 10 wherein R,5 is as described
above; lco und of claim1], selected fromthe %ou consi sting of:
l\/brphollne;'% Xc.acid [T 0 é 4- 0xo0 ' :
pyrrolidin-3- noyl ) -2- ph yI S|IlfonyI)§th
~Mor phol i ne- 4-%ar%o>@1l ic acid ,
[ 1- (I - benzenesul f onyl - 4- oxo- pyrrol i di n- -yI car bam)yl )
- 2- phenyl ret hanesth onyl - ethyl ] -am g

4-{2- [ (Morphol i ne-4-carbonyl)-amn )3

®
. phenyl met hanesul f onyl - pr opi onyl am no} 3- 20 oxo-azepane-|-carboxylic acid

benzyl ester; I\/brpholl e-4-cgy boxylic acid [1-(3,
. benzenesul fonyl am no-2p0xo- p¥opyl ear banoyl ) - 2- ‘? :
phenyl nmet hanesul fony}‘z’. -am de; or 25 N-{ _ '

1S-[1S- (4- Met hoxyphenyl sul f yl met hyl ) -3 phe pr pyNcar barmyl ] 2 -
benzyl sul fonyl et hyl } - mf phol Rfle- 4- car boxami de. 1 conpound of claim
12, selected fromthe @’foup consi sting of 30 Morpholi ne. -carboxylic acid
-_[(R)-I (6- oxo-cycl ohex- | - enyl car banoyl ) - 2-

phenyl et hanesul f onyl - et hylg} - ami de; Mor phol i ne- 4- g boxyl i ¢ aC| d

[ (R)-2-cycl opropyl met hanesul f onyl -1 - (6- oxo-cycl ohex-

1- enyl car bal ngyk) r@ﬁ;@g@n}s@ﬂhgié botd, M divrAd;

X7 xepreeente;é;cyl,- heteroaryl or NR®R%;
5 nis'o i'erée -- | |
R is selected from the group con31stmg of hydtogcn, (Cw)elkyl'
(C3-1)CYC1031ky1(Co4s)alkyl hetero(Csadoycloalksl Cogalle, (CoruyCogut and |
| hetcfo(Cs-lz)alyl(CM)a]kﬂ |
| : Rﬂ' s selccted from the group cons1st1ng of hydrogen, (C1.9)a]kyl
10 (G tz)CYCIOalkyl(Co-ﬁ)alkYL hetem(Cs 12)CYC1031kyl(C04s)3]kYL (Comdaryl(Codalls,
etero(Cs n)afyl(CM)alkyl  CombicyloaylCooliyl,
'A‘hetero(Cg_lg) b1cycloary1(Cu.3)alkyl QC(d)R“ -C(S')RZG,.,_. SOWRY, —_C(O)O_I_i*, :
| -C(OJN(R”JR” _-C(S)N(R”)R” and -S(ORNRIR; R
B sclected from —H, (Crliy, (Cd—s)alkenyl (cm)cycloalkyl(cee)alkyl i |
s 'hewro(cs e)cycioalkylccee)alkyl (Cordarsl(Coliy or hetero(cel_)aryl(coe)auwlﬁ .
| .-ophonally mbstltuted w1th amme -NHC(O)RIS or R” wherem Rﬁmas descubed above,

R is, selected from hydrogen, (Cl.s)a]kyl (cg.u)cyezoa]kyl(c%)a]kyl




WO 03/ 024924 PCT/ QB02/ 29323 -96 Mor phol i ne- 4- (:ar boxylic id 2

[ (R) - 1- (3, 4- di oxo- tycl opent yl car banoyl ) - - 2- 13 March 2006 T
pheny| nWOHER2%t ony| - et hyl ] -ani de: 5 Mor phol i ne- - Q car bBLFNUSe2/28523]

[ 2- (2-difluoromet hoxy- phenyl met haneswuf onyl)-1-(2-

' oxo- cycl ohexyl car banoyl ) -et hyl ] -am de; .10 Morpholine-4-carboxylic acid

[ 2w 2- di f | uor onmet hoxy- phenyl net hanesul f onyl ) - 1- ( 2-

~0oxo-cycl opentyl car banoyl ) -et hyl | -am de; Morphol i ne-4-carboxylic acid [2-(2

- di.f | uor lseioh0x bl %m&?pul

oxo- cyel obut yl car yl)-ethyrl] {c % : Hgl i nectﬁmcgcf'f:?gmy(c%“)ﬂkyh [1-(2
benzy! carbrinyl v/ 27 ph nyhn @anﬁsulf yl-ethyl]-a
i de); Acet rc acl %@R ‘?% W%% 5(0)1{ PR »R™" and Xﬁareas

- car bony 3pheny|nethanesu|fony| ‘

pr opi onﬁ%ﬁwﬂ?}@"ﬁxo azetidin-2-y1 ester, 20 Morpholine-4-carboxylic acid :
[1-(2-hydroxy-],|-dinmerhyl-3-oxo .3 phenyl 25 pnpyl car banoyl ) -2 -

phenyl net haneR{fl flsnyttleabﬂylﬁonanﬂdae grobpi pb@lgmfg— 4gfcq{}}mgggn| C(@lc_é)ﬂ]q,l
[ 1- (4- oxot et r ahydr o- f ur an- 3- yl car banoyl ) - 2-

phens! ChaRSSN R | paGIEL A ARG, STEDDE, S, | 2
di net hylhe%r&(@ﬂémhﬁﬂ&, propyl car ?&ng%ggycgm%&éﬁ aﬁ?q(gle , 'a_nd
* hetero(Cy 1) bicycloaryl(Cps)alkyl: _ |
R? s hydogen,  (Cudallyl,  (ComeycloaliiCodaliyl,
| hetero(cs_u)cycloaﬂcylccw)alkyl (cm)axyl(coaalkyl or hetero(cs.u>axyl(cw>allcy1
.10 R®is R? o -0-CEO)R?,

? is (CI.G)a]kyl (Cg.;z)cycloalkyl(ca.g)a]kyl hetero(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 occﬁﬁ‘ing -

| _. 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 moiety are radlcals mdependently selccted from a group coumstmg of cyano, o
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
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described above; or

one of N-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers
and mixtures of isomers of compounds of formula Ix; or one of pharmaceutically
acceptable salts and solvates of such compounds and the N-oxide derivatives, prodiug

derivatives, protected derivatives, individual isomers and mixtures of isomers formula Ix.

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

wherein 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;

‘Morpholine4-carboxylic acid [1-(l—benzencsulfonyl-4-oxo—pyrrolidin—3-ylcarbamoyl)

2-phenylmethanesulfonyl-ethyl}-amide;

4-{2-{(Morpholine-4-carbonyl)-amino}-3-phenylmethanesulfonyl-propionylamino }-3-

‘oxo-azepane-1-carboxylic acid benzyl ester;

Morpholine-4-carboxylic acid [1-(3-benzenesulfonylamino-2-oxo-propylcatbamoyl)-2-
phenylmethanesulfonyl-ethyl]-amide; or ,

N-{15-[1S-{4-Methoxyphenylsulfamoylmethyl)-3-phenylpropylcarbamoyl] 2-

: benzy[sulfonylcthyl}-morpholme~4—carboxam1de

: 15. A compound of claim 12 seiected from the group consisting of:

Morpholme—d—carboxyhc acid [(R)-1- (6-oxo-cyclohex—1-enylcarbamoyl)-z-
phenylmethanesulfonyl-ethyl]-amide; ‘

. Moxphohne—4—carboxyhc acid [(R)-2~cyclopropylmethanesulfonyl- 1—(6-oxo-cyclohex-

1-eny1carbmnoy1)—eﬂ1yi] -atmde,
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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




