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COVPCSI TI ONS AS CATHEPSI N | NHI BI TORS THE | NVENTION 5 Thi s Appl £EB 206
rel ates to conpounds and conpositions for treating di seases associ ated
W th cystgj tease activity, particularly diseases i d with
activity \g?ﬂﬁ%%{o epsin S. DESCRI PTION OF THE FI ELD 10 &?2’3@.&@2& ot eases
represent a class of peptidases characterized by the presence of a
cysteine residue in the catalytic site of the enzyne. Cystet#e proteases
are associated wth the normal degradation and processing of proteins. The
aberrant activity of cysteine proteases, e.g., as a JIEHMMWWMWr ease
expression or enhanced activation, however, may 15 ha al
consequences. In this regard, certain cysteine proteases are-<associ ated

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

i nfl ammation, tunor invasion, glonmerulonephritis, malaria, periodontal

di sease, netachromatic |eukodystrophy and others.. An increase in
cathepsin S activity contributes to the pathol ogy and/or synptomatol ogy of

a nunber I s cordi nal ecul Lhat 20 inhibit the activity
of cat heﬁbﬂgmpégﬁgﬁgmpsﬁngﬁéi%é qﬁvs%gﬂf@?'mﬁ? he treat nent

of such diseases. 0 3 F E B 2006 WO 02/ 098406 PCT/ US02/ 17922 SUMVARY OF
THE | NVENTI ON This Application relates to conmpounds of Formula I: R3 1 5 in
which: X is -NHC(R )(R2)X2 or -NHX3; X2 is cyan, -C(R7)(R8)X3,
-C(R)(R8)CF3, -C(R)(RB)CF2CF2R9 - CH=CHS( 0) 2R5,

THE INVENTION

5 - This Application relates to compounds and compositions for treating diseases
associated with cysteine protease activity, particularly diseases associated with activity of

cathepsin S.

DESCRIPTION OF THE FIELD
10
Cysteine proteases represent a class of peptidases characterized by the presence of
a cysteine residue in the catalytic site of the enzyme. Cysteine proteases are associated
with the normal degradation and processing of proteins. The aberrant activity of cysteine
proteases, e.g., as a result of increase expression or enhanced activation, however, may
15 have pathological consequences. In this regard, certain cysteine proteases are associated
with a number of disease states, including arthritis, muscular dystrophy, inflammation,
tumor invasion, glomerulonephritis, malaria, periodontal disease, metachromatic |
leukodystrophy and others. . An increase in cathepsin S activity contributes to the
pathology and/or symptomatology of a number of diseases. Accordingly, molecules that
20 . inhibit the activity of cathepsin S protease are useful as therapeutic agents in the treatment

of such diseases.
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- C(0) CF2C(0) NR5R5, -C(0)C(O NR5R6, -C(0)C(0)OR5, -C(O CH20R5,

-C(0) CH2N(R6) SO2R5 or -C(O C(O R5; wherein RS is (Cl.4)al kygg

(C5.10)aryl (C0.6)al kyl or 10 (C5.10) heteroaryl (C0. 6) al kyl IS m%rogen
or (CL1_6) 7 is hydrogen or (C, .4)alkyl and R8 or R7 and
R8 togeth @@l‘{g?%?oxo RO is hydrogen, halo, (Cl_4)a :PéT/%g&“%%
(Cs-10)aryl (C0.6)al kyl or (C5_10)heteroaryl (C0.6)al kyI X3 conprises a

het er ononocyclic ring containing 4 to 6 ring menber atons or a fused

het er obi cyclic ring system -Simiagy bk fge BvEeridd ring nenber atons and any
15 carbocyclic ketone, im noketone or thioketone derivative thereof;
wherein within R5, X2 or X3 any alicyclic or aromatic ring system nay be
substi t ut Jufdl ependently selected from

(CL. 6) al kﬁ?l, M?@%ﬁ%‘}*%ﬁﬁiﬁ“%’g% cyﬁﬁéﬁ“‘w hal o- subst i t ut ed( Cl. 4) al kyl .
nitro, -X4NR12R12, -X4NR 2C(O R12, R§(4NR12€(O)CR12 - X4NR 2C( O NR12R12,

- X4NR 2C(NR ' 2) NRL2R 2, 20 -X40R12, -X4SR12, -X4C(0)OR 2, -X4C(O R12,

- X40C( O R12, -X4C(O)NR12R12, R S( 12, -X4NR12S(O) 2R 2,

- X4P( O (OR1) OR12, -X40P(O (OR)O -4NR12C( 0) R13, -X4S(0)R13 and
-X4S(0) 2R 3 and/or 1 radical sele ed fflom-R 4, -X40R 4, -X4SR14,
-X4S(0)R14, -X4S(O)2R 4, -X4C(ORM, -X2C(0) CR14 - X40C( O R14, - X4NR14R12,
- X4ANR12C (O R14, X4NR 2C(0) OR14, -X4C(O NR 2R 2, -X4S(O 2N14R 2,

- X4NR ZS(O) 2R14, 25 -X4NR12C(0) NR14Ri2 and - X4NR 2C(NR 2) NR 4R 2, wherein

X4 is & qg;c{.]ia% (Cl.6)alkyl; R12 at each occurrence independently is
hydrogen ( ) al kyl or haI o substl tuted(Cl. 6)allcyl; R13 is (Cl.6)alkyl
or hal o- subshX‘uSéﬁﬁ@(R NH¥id R 4 is (C3_10) cycl oal kyl (C0_6)al kyl, 2

,0 3 FE6 2006 -\\D 02/ 0 d 9 5
ot or o( 23 10y Sf myﬁw RO G TR ICREFR CHSPHSO)R,
het er o( C5-Q@)@F 0(OBR®RY,al ky-LC(O)O(CNRERY, bi cyC(@g(?)%?g 6%}?(%)%}; QRSC 6) al kyl

R s el RRHIOR o Cgpm?%@wgprgm.%s @M)alﬁi/’ld%@%aﬁyl(%yl&%f“hal )
anmio e oA, SRR 1 KRR 0, DB B B R R 0l 2

- X40C( O) R&‘z is hsmoxyopromrang R*2togethot Somh zmlzhisz hydrxgeurbale( (F 2RI,

- X4P( O ANR 2C(O) R13, - X4S(O) R13,

- x4s§ og (23%}0 ! &Tﬁ)aﬁyﬁ%@igﬁﬁlﬁﬁ 298K 5 ) CR:(14? - X4S( 0) 2I(?121, -X4C(O R 4,
-X4C(O) OR 4, -XR4omipfhds a%eteroﬁ%hﬁibﬁRnng coneiiifyl 2 ¢ iffd AhembetbiRl26r(@0) OR14,

-X4C(O N 2NR14R12, XANR12S( Q) 2R14, - X4NR12C( O NR14R 2 and
O et B i 3T s A 25

15  carbocyclic ketone, iminoketone or ﬂuoketone derivative thereof;
wherein within R®, X2 or X® any alicyclic or aromatic ring system may be
substituted further by 1 to 5 radicals independently selected from (C,g)alkyl,
(C,¢)alkylidene, cyano, halo, halo-substituted(C,alkyl, nitro, -X'NR“R?,
X'NRPC(O)R", -X‘NR™C(0)OR?, -X‘NR“C(O)NR“R"?, -X‘NRC(NR“*)NR“R"
20 -X'OR%, -X'SR”?, -X'C(O)OR? -X‘C(O)R”, -X'OC(O)R"?, -X'C(O)NR"R?Z,
-X'S(0),NR"R?, -X*NR"S(O),R? -X‘P(O)OR™ORY, -X'OP(0)OR'})ORY,
XNRPC(O)RE, -X*S(O)R" and -X*S(O),R" and/or 1 radical selected from -R', -X*ORY,
-X'SRY, -X'S(O)RY, -X*S(0),R", -X'C(O)RY, -X*C(O)OR™, -X*OC(O)RY, -X*NR“R",
-X'NRZC(O)RY, -X*NR™C(0)OR", -X*‘C(O)NR"R", -X*S(0),NR"“R", -X'NR"S(0),R",
25 -X'NRP”C(O)NR™R" and -X*NR?C(NR")NR"“R", wherein X* is a bond or (C,¢)alkyl; R
at each occurrence independently is hydrogen, (C, o)alkyl or halo-substituted(C, ¢)alkyl; R"
is (C.galkyl or halo-substituted(C, Jalkyl; and R™ is (C,,p)cycloalkyl(C,alkyl,



and R14 are as defined above; or RL and R2 taken together with the carbon
atomto which both R and R2 are attached form (C3.8)cycl oal kyl ene or
(C3.8) heterocycl oal kyl ene; wherein w thin said R2 any hetelparfgsd 286yl ,

cycl oal k&logﬂ@é@r ocycl oal kyl, cycl oal kyl ene or heter ow,@hg@ g%%ene S
y

opti onal Ptuted with 1 to 3 radical s i ndependen ed 15 from
(C .6)al kyl, (C,.6)al kylidene, cyano, halo, hal o-substituted(C, 4)alkyl,
nitro, -X4NR12R 2, -X4NR 2C(O R 2 - X4NR12C( O OR12, -X4NR126(O) NR12Ri 2,

AN 2CNBARARAGCIEE | CATRC, ni MG, QI atst

- X4P( O) ( d%&)mbmvl(Cm@txl@)r b@ﬂp@s ioycloagdQRABIE(I) R13, - X4S( O) R13,

aboves R 15 oty hto L Shiy1 0 R b colBhq B Tdupt isfind | CC

sel ect ed Hydpogen, X4 NRIDR1 2hale, X4 NRNFCIR, mz;‘mm(\ﬂ)mt( O)XlezC(O)OR“
:§i&mo§%%ﬁﬁ*%§bé&z R AR B XS R ?ﬁ%ﬁom&‘?fféﬁﬁ o) 2R12,

ARG oon » poReIRERR Ty .
- - an
- X4S( 0 R1&K P(Ql@i zﬁ) ; &%&'? 4:X 43@43@(1 o¥r$i®zR-’x4NR14R12

XaNRIZS( ¢ ‘%?9?“@%%&?&%3&3@%”@%%%” hf.é’%?%m%er ein Xa.
R12, R 3 -XNR“RF4-ZEDNRLIORY,i %NR&E@)@R‘EGXMQ)ERRRBR@(‘SW % NR6R15 or
XS O B S R tPoRial g KRR RN RS BRRME BRI Lo

WO 02/ 0984&@{@9&'&@%&45&3@ o'ﬂm‘ﬂﬂdetadeQog’tthér Rﬂtﬁtﬁeclg&fohetormotmdhhe ni trogen
atomto which gnd R15 are attached form ero lg?%ﬁvdep%:c' oal kyl ,

het er o( CSb%bBaWIR éﬁeaﬁé‘théﬁimcﬂx@}'ﬁlp@%qﬂﬁﬁf Sﬂaa) ceras Whel® and R4 any
alicyclicy tl r by, 1-5

radi cal s | ?1[ eg%%gnt He éﬁew gﬁlf ﬁ@l ﬁ#&?&c&&lU&]ﬁ% g%mfnledgrne cyano,

5 hal o, hhéteremlmslkylen@ s@pﬁpnall)'aubsytuiedrmthrldo 31 wmwndmnwsdmdq R12,

XaSRIS, | FRRCGiY CrRORS Va0 8ey aEp ST G A
- X45(0 2|\|B¢‘BIR12R“ X4 NIRRT 3,2 XRIRPCIQ)ORT2) ORLXINR JA@RIRIRERL) OR12,
sor oot g SR CATA DRRYR R}?’X’o i B Qer Bl AR, R6E@)es, 2! !
-X“C(O)NR”R”, -X*S(0), NR”R“, XNR"S(O)R?,  -XP(O)(OR®)ORY,
-X*OP(0)(OR™®)ORY, -X‘NRC(O)R", -X4S(O)R13? -X*S(0),R® and ~X*C(O)R", wherein
20 X* R%and R® are as defined above; '
R? is ~CRORHX’, wherein R® is as defined above and X’ is selected from
XNR"RY, -X*NR“C(O)R", -X“NR”C(O)OR’Z, -X*NR"“C(O)NR"R",
_XNRZC(NR)NR”RY, -X‘OR?, -X‘SR?, -X'C(0)OR™, -X*C(O)R?, -X'OC(O)RY,
X'C(ONR“R?, -X'S(O);NRR", -X'NR“S(0),R"”, -X'P(O)(OR%OR?, -XR”,
25  -X'OP(0)(OR™®)OR"Y, -X'C(O)R”, -X*NR™C(O)R", -X*S(O)R" and -X*S(0),R", -R*,
_X'OR™ -X*SRY™, -X*S(O)RY, -X'S(O),R*, -X‘C(O)R", -X'C(O)ORY, -X"OC(O)R¥,
XNR*RY, -XNREC(O)RY, -X*NRC(O)ORY, -X'C(O)NRMR', -X*S(0),NR“RY,
X'NRUS(O)RY, -X*NRC(O)NR R and -X'NR“C(NR')NR“R" wherein X*, R, R”
and R" are as defined above;
30 R*is -NR'R, -NRR™, -NRRY or -NR*X*C(O)R"* wherein R®, X* and R are
as described above and R is hydrogen, -(C, ¢)alkyl or -X’OR® wherein X is as described




10 - X4S(0) 2R14, -X4C(OR 14, -X4C(O) OR14, -X40C(0)R14, -X4NR14R12,

- XANR12C( O) R14, - X4NR12C(O) OR14, -XA4AC(0)NR14R12, _X4S(0) ZN%ﬁE% 6

- XANR12S(O) 2R14, _XANR12C(O) NR14R12 and - X4ANR 2C(NR12) NR 14 ; r??]n wi t hin
R3 and R i phatic noiety may be substituted fur -5 radical s
independéﬁ?%ﬂs’g‘l@lﬁect ed fromcyano, halo, nitro, NR12 QWUS% &(O)Rlz,
NR12C(0) OR12, -NR12C(O NR12R12, -NR12C(NR12)NR12R12, 15 -OR12, -SR12,
-C(OOR12, -C(O)R12, -OC(0)R 2, -C(O NR12R12, -S(0)2NR12R12,

- NR12S( O) abi¥ts? or REMEOR thglethe Wit the nftiog &a) dt SRt W BRI, and NRbALitadHed form- S(0) R 3
and - S(Q 2R13; wherein X4, and R14 are as described above; with

Rl2, RL '
the proviksere@atoyripalkdnketasn(Cyoland of hetgolhrieysloarsiis present within R3 or

R4; d th iAo e kb yaite . i ' .

et vat i ves, 1A Gl SECHES sitbRSl WhnRt MR oo MR o1 ana

t he phar nigherttycla$ radicatsdndeperslentlysselected droth €4kl C,(Jpliylidénedeyanas) of such
d t he, IN- oxj i vat i 2 i1/ 8L tected

ot Pl 1 vl ket R R o S PO BT S R OB Secona

aspect of -X'NR"CORR RN Lx‘m‘@mﬁp@ﬂ'ﬁcaﬂm@ﬁpoﬁgﬂlgn.)lmj(gyowqﬂt ains a
d qf, I g, N- 9Xi gvati [ ndi,vi dyal 1somer or mxture

of 1 sormor X CUSRIcHbeTOR®, o BROMERL! RGBSR e eof . i n

dmi xt ' iihghlze. LEISRE S b I f th

o Xt U < ETOR” JIOROMN IR IONEEQEIR® Bcefojth i cpgeciyr, (he

| ¥]
i nvention is d r eating a in an animal I

i nhi bi ti oX'SO)Rt laager 1 mdisah spleeted from i -RHj bXIORY, eXSRMor-XfOMKY pat hol ogy
and/ s 0 fi 1 h$eas fGh ag12C ' gm ni stering
to tﬁ@ anW%d%@%p’é& ?gcg A é%“oe%@@e’ mg‘”mwmg *of Formul a
| or a N-XWNRECORMati veX'C(OMNR'R'Yual -KEIOENRYR?M xt HBRIB(OSRAEr S

t her eof ; ti,c t salt, 4 !0 3 FEB 2006 fhereof. A
fourth as'mlzgwﬁumﬁgﬁ}#&ﬁ%ﬁg#&@g%@? Bsr)a‘ﬁir%g%% hatlSnpounds of
For mul a Iméierg nid) e BhiRiftude fid@ed bYALS MERals ﬂlae}féﬁdeaﬂf@euéctéatﬁlo andPhfd ect ed
derivatives, _individual isonmers and m xtures of iIsoners {hereof; and the

phar mac e't}titistaNlelR'écNBB&I@) & -NRIC(QORTe NRICOMNR R, NRICONRNRIRGN al so
' d tzed th b 15 ik R 12p 12
Dot - KO et gt (RERSeGPR) SRCHIREY (RIS sfpmar?,
cycl ohexyNRAS(O),RY -RIOKOR)ORE,0:QRIONOR )OS, NRHC(OYR 2. 2-St)Ri0 bk y! net hyl - N -

penet Y SRR et x A RS PSb SPadlS el Bees: Prodrug derivatives,

with the proviso that only one bicyclic ring structure is present within R® or R*; and

the N-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers and

20  mixtures of isomers thereof; and the pharmaceutically acceptable salts and solvates (e.g.
hydrates) of such compounds and the N-oxide derivatives, prodrug derivatives, protected
derivatives, individual isomers and mixtures of isomers thereof,

A second aspect of the invention is a pharmaceutical composition which contains
a compound of Formula I or a N-oxide derivative, individual isomer or mixture of isomers

25  thereof, or a pharmaceutically acceptable salt thereof, in admixture with one or more
suitable excipients,

A third aspect of the invention is 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

30 therapeutically effective amount of compound of Formula I or a N-oxide derivative,

individual isomer or mixture of isomers thereof; or a pharmaceutically acceptable salt



derivatives, individual isoners and m xtures of isonmers thereof; and the
pharmaceutically acceptable salts and sol vates of such corrpoundﬁ.aaﬂgjs%g
N- oxi de derivatives, prodrug derivatives, protected derivatives} ’

i ndi vi dual isoners and m xtures of isoners thereof. The present invention
al so provides a pharmaceutical composition conprising a therapeutically
effective anobunt of a conpound according to any aspect of the present
invention in conmbination with a pharnaceutically acceptabl e excipient. The
pr esent i thegef. on al so provi des a use of a conpound according to any aspect
of the present Amaff h@RcObr eNnQuitflh [Ghd PAIbKEs Rir prdfinitoimpoladyBr Of

m xture of isoners thereof, or a pharnmaceutically acceptable salt or

sol vat e of Femute ¢oamdothedN-axide dehimatNesx prddruge denjvativess sprojseigdr dagivatives,
derivatives,. profected deri.vativ i ndj, yvi | i,S0 i of

i somers t h'gp'é’g‘#“?f ‘sﬂmfrﬁéqngrgh'ﬁ 5e€t°§§%omo Sd%l\érﬁgggﬁgé@eﬁ (@?cegg%ﬁ] s%%#gaﬁﬁef or

t he treat n@ns thefeof di sease in an animal in which inhibition of Cathepsin S
can prevent, inhibit or aneliorate the pathol ogy and/ or synptonol ogy of

t he di sease. The present invention also provides a process for preparing a
conpound of 2- bpyey bhrdientCHRBRIBA BKb - prdvidBI@NKbmPRINANSRA&S fidne the ?@@s
conprising the steps of:. reacting 2-Phenyl carbanoyl - hexanoic acid with
benzot ri azesinsisting/| oty t r3-bpy-NolypermasbyioPhpwtimalernsands | udreyamemstoat-é
(PyBOP), \ [_hp ] fate.and i1 11E: 322006
optional | ng‘ooﬁ\g/%ﬁ@%ﬁlgl Mgh%ﬁnph%tur?gﬁlﬁﬁf 0 a %’ﬁ&?@%‘ﬁﬂ%g’ﬁ“’yﬁ‘e&@‘g@ l e salt;
opt i onal | ypleaethgkmalogamidsaland f the iNakideh derdatipes, rppodrog ndemivatives, fpootegted

tional l ting. i di zed f f th int :
phar maceut dERANFoog B ALRERREaaf BReBser Srmernaa e v ghaffesicrle form
of the conpQustsblé BAIEs aridSsovuies 6t RH com@bifds QR It N-b3id¢ eadlavivey peslirug

i ndi vidual isoner of the conpound froma mxture of isqnmers; optjonally
conver t i ngdarivativRsnprateeted defivatives dndbddval isomess and gmiziusgsf itomess ‘]h?reoéar odr ug
derivative; and optionally converting a prodrug derivative of the conpound
to its non- derivatized form The present invention also provides a process
for preparing alleopresennihvehtidg also provides a pharmaceutical composition comprising a

therapeutically effective amount of a compound according to any aspect of the present
invention in combination with a pharmaceutically acceptable excipient.

The present invention also provides a use of a compound according to any aspect
of the present invention or a N-oxide derivative or individual isomer or mixture of
isomers thereof; or a pharmaceutically acceptable salt or solvate of such compounds and
the N-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers
and mixtures of isomers thereof, in the manufacture of a pharmaceutical composition for
the treatment of a disease in an animal in which inhibition of Cathepsin S can prevent,

inhibit or ameliorate the pathology and/or symptomology of the disease.

The present invention also provides a process for preparing a compound of 2-butyl-N-

cyanomethyl-N'-phenyl-malonamide, the process comprising the steps of:

- reacting 2-Phenylcarbamoyl-hexanoic acid with benzotriazol-1-
yloxytrispyrrolidino-phosphonium hexafluorophosphate (PyBOP),

aminoacetonitrile bisulfate and triethylamine;



Cyanonet hyl - 2- cycl ohexyl nmet hyl - N - phenyl - mal onam de, the process conpri sing
the steps of: reacting 2-Cycl ohexyl net hyl - N- phenyl - nal ona:ﬂeé: EW th

1- (3- di met hyl am nopropyl) - 3-et hyl carbodi i m de hydrochl ori (F 1-
hydr oxybenzotri azol e (HOBt) hydrate, am noacetonitrile bisulfate and N

met hyl nor phol i ne in N, N-di net hyl pyrrolidinone; optionally converting the
conpound into a pharnmaceutically acceptable salt; 5a 0 3 FEB 2006
optionally converting a salt formof the conpound to non-salt form
optionally converting an unoxidized formof the conpound into a

phar maceutical |y, . i.de; 1onal,ly convertin N-oxi de form
of the conpound (}pﬁtg gﬁﬁ%ﬁtﬁ'g% gféfgﬁlpo'gﬁlh]%%opp al}/rg%cg}lﬁlvilygg‘%?&lg}?gsa n

i ndi vi dual isoner of the conpound froma mxture of isoners; optionally
converting the ngon-derivatized c ound into a pharnmaceutically prodrug
derivative; and OQBPP%haﬁoWe %@é‘ﬂ%ﬁao thecamPn cC‘@l"‘ioU‘ét‘lit\ffﬁ%f t he conpound
to its non- derivatized form The present invention al so provides a process
for preparing a conpound of N L

cyanonet hyl - 2- c\yRPtighaly | seaveriing Nan ppeediasd nforonaofi dbe corappindcdste a
conprising the ' | - | ohexyl met hyl - N- phenet hyl - mal oni c
acid with 1-(3- %’?ﬁ'&%ﬁﬁ%ﬁg‘% ‘88%}329%1 hyl car bodi i ni de hydr ochl ori de
(EDCl), 1- hydroxybenzotriazole (HOBt) hydrate, N-nethyl norpholine in N N
di met hyl pyrroli dj non and am i noacetonitrile bisulfate; optionally
converting the cogﬁg%aﬁlﬁ’dcqnﬁfﬁnﬁ W aF B etﬁ@c%fleﬂ? ‘éﬁ’é‘tpé’HP‘gbrl‘tB igsy prpoxidized
optionally convdbim;ng a salt form of the conpound to non-salt form 5b
optionally converting an unoxidized form of the conpound into a
pharmaceutically acceptabl e N-oxide; optionally converting an N-oxide form

of the conpound gpibsallytRsdiiRy iadiiA&Yidual isomer of the compound from a mixture of

isomers;

- optionally converting the non-derivatized compound into a pharmaceutically

prodrug derivative; and

- optionally converting a prodrug derivative of the compound to its non-

derivatized form.,

The present invention also provides a process for preparing a compound of N-
Cyanomethyl-2-cyclohexylmethyl-N’-phenyl-malonamide, the process comprising the

steps of:
- reacting  2-Cyclohexylmethyl-N-phenyl-malonamic ~ acid ~ with  [-(3-
dimethylaminopropyl)-3-ethylcarbodiimide ~ hydrochloride ~ (EDCI), 1-
hydroxybenzotriazole (HOBt) hydrate, aminoacetonitrile bisulfate and N-

methylmorpholine in N,N-dimethylpyrrolidinone;

- optionally converting the compound into a pharmaceutically acceptable salt;

5a



form optionally resolving an individual isomer of the conpound froma
m xture of isoners; optionally converting the non-derivati z&® E6B200nd
into a pharnmaceutically prodrug derivative; and optionally converting a
prodrug derivative of the conpound to its non- derivatized form 5c 0 3 FEB
2006 DETAI LED DESCRI PTI ON 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
meani ngs. " Ati cyaptipeailyreenyritiag argilefioym ofitheaompourgitd noy-salt famgenment of t he
carbon atons in closed non-aromatic ring structures having properties
resenbling those of aliphatics and nay be saturated or partially
unsat urated wi t foptiomallyr coavetidgubh e uasxidizéd! forRonds.thé ALdrRPAINUC intgeanNs a
noi ety characterijzed by, a, strai Eé]\gr Qranched chain arrangenment of the
constituent car BOATHACE aHHGC%B*g 9¥ldf:at ed or partially unsaturated with
two or nore double or triple bonds. "Al kyl" represented by itself neans a
strai ght or branched, saturated or unsaturated, aliphatic radical having
the nunber of caPHERplt eanyerting;amalNeaxideefogm, off the. @piokyd intaciksudesidizt hy| |
et hyl, propyl, if&%r opyl, butyl, sec-butyl, isobutyl, tent-butyl, vinyl,
allyl, 1-propenyl, isopropenyl, 1-butenyl, '2-butenyl, 3-butenyl,
2-methylallyl, ethynyl, 1-propynyl, 2-propynyl, and the like). Al Kkyl
represented al ong..w th anot.her r.adical. (e.q. as in arylal kyl) nmeans a
straight or br ar@H%‘baf"y sr§?°3¥' £&0 '8 'V\ﬁlﬁgla'%‘m’%t @fdthﬁlcp'ﬁlﬁﬁ't‘q%‘l‘rﬂm\/%f‘\éﬁt‘re ¢fadi cal
havi ng t he nunbedgontdrs;at ons i1 ndi cated or when no atons are indicated neans a
bond (e.g., (C6_10)aryl (C0_3)al kyl. includes phenyl, benzyl, phenethyl,
1- phenyl et hyl  3-phenyl propyl, and the like). "Al kylene", unless indicated
ot herwi se, neang i ; | n
ol i phat i o, i val ooy s RLriRl (R B0F0E BB KORPSH oo ORRHEAACY,
(e.g., (CL.6)alrkedregiderivaivaadad net hyl ene (-CH,-), ethyl ene (- CH2CH2-),
trimethylene (-CH2CH2CH2-), tetranethyl ene (- CH2CH2CH2CH2-) 2-but enyl ene
(- CH2CH=CHCH2-), 5d

-  optionally converting a prodrug derivative of the compound to its non-

derivatized form.

The present invention also provides a process for preparing a compound of N-
cyanomethyl-2-cyclohexylmethyl-N’-phenethylmalonamide, the process comprising the
steps of:

- reacting  2-Cyclohexylmethyl-N-phenethyl-malonic ~ acid  with  1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide ~ hydrochloride ~ (EDCI), 1-
hydroxybenzotriazole (HOBt) hydrate, N-methylmorpholine in N,N-
dimethylpyrrolidinone, and aminoacetonitrile bisulfate;

- optionally converting the compound into a pharmaceutically acceptable salt;

- optionally converting a salt form of the compound to non-salt form;

5b



0-3 FEB 2006 WO 02/098406 PCT/US02/ 17922 2-net hyl tetramet hyh@neeR 2w

(- CH2CH( CH3) CH2CH2-), pentanet hyl ene (-CH2CH2CH2CH2CH2-) and the |i ke).
"Al kyl i dene" means a straight or branched saturated or unsaturated,
aliphatic, divalent radical having the nunber of carbon atons indicated
(e.g. (C .6)alkylidene 5 includes nethylidene (=CH2), ethylidene (=CHCH3),
i sopropylidene (=C(CH3)2), propylidene (=CHCH2CH3), allylidene

(=CH CH=CH2), and the like). "Am no" nmeans the radical -NH2. Unless

i ndi cat ed other wpdenallyheoswmeginas ofoxidizes | fovre ntoif o hec oetngionhd g iraeri B0

noi eties includ [l i .hereof. Suitable protecting groups
for am no noi et ?g%%tﬁ%ﬁ%g@ gcggétéﬁgw(g’?gé’but oxycar bonyl, 10

benzyl oxycarbonyl, and the |like. "Animal" includes humans, non-human
mammal s (e.g., dogs, .cats, rabbits, cat{le, . horses, sheep, goats, sw ne,
deer, and the |PR@9“3£M0°°H8?{I‘H& 'é’xtdg.@!‘n? ®fi theycompaund 1o |ifsknoxidized
"Aromatic" meangomm;N0i ety wherein the constituent atons nake up an
unsaturated ring system all atonms in the ring systemare sp2 hybridized
and the total nunber of pi 15 electrons is equal to 4n+2. "Aryl" nmeans a
monocycl i of f pshdl GUyifig bh kiR T er (AT &cB Bl Borh X Ahyrufaiyfber of
ring carbon ato I ndf cat ed, ereln each ring s conprised o ring
carbon atons ansgmess;aromati c or when fused with a second ring forms an
aromatic ring assenbly. For exanple, optionally substituted (C6.10)aryl as
used in this Application includes, but is 20. not limted to,

bi phenyl - 2-yl , 3ptérapeanstting 2hd henaeavpieay b&’ﬂFMh'd, info R S#Pmaceutically

5-fl uorophenyl, 4-terrt-butyl phenyl, 4-carbanoyl phenyl,

4- car boxy- 2- ni t PEIREARrivative; @bhr ophenyl , 4- chor ophenyl ,

3-chl orocar bonyl phenyl , 4-chl orocarbonyl phenyl, 2-chl oro-4-fl uorophenyl,
2-chl or o- 6-fl uorophenyl, 4-chloro-2-nitrophenyl, - 6-chloro- 2-nitrophenyl,
2, 6- di br onophenyptiom]Ig- efinyhiting oph@ngiug drbative hif othepbenydund 26 its non-
3,4-dichlorophepgﬁwié-&mjluoronethoxyphenyl, 3, 5-di net hyl phenyl ,

2- et hoxycar bony pheﬁy?, fpfluorophenyl, 2-i odophenyl , 4-isopropyl phenyl,
2- met hoxyphenyl , 4-net hoxyphenyl, 2-nethyl phenyl, 3-nethyl phenyl,

4- et hyl phenyl, 5-net hyl - 2-ni trophenyl, 4-nethyl sul fonyl phenyl,

napht h-2-yl, 2-nitrophenyl, 3-nitrophenyl, 4-nitrophenyl,
2,3,4,5, 6-pent af | uorophenyl, phenyl, 30 2-trifl uoronethoxyphenyl,
3-trifluoronet hoxyphenyl, 4-trifl uoromethoxyphenyl,

2-trifludronethyl phenyl, 3-trifluoronethyl phenyl, 4-trifluoromnethyl phenyl,

5¢c



6 0 3 FEB 2006 WD 02/ 098406 PCTI US02/ 17922 2-trif|uoronet?%£?géf | phenyl ,
4-trifluoronethyl sul fanyl phenyl, and the like. Optionally ubstTtut ed
(C6.,0)aryl as used in this Application includes 3-acetyl phenyl,

3-tert-but oxycar bonyl am nonet hyl phenyl , - bi phenyl -4-yl, 3-hydroxyphenyl,

4- hydr oxyphenyl , 3-net hoxyphenyl, naphth-2-yl, 3-phenoxyphenyl, phenyl, and
the like. 5 "Bicycloaryl" neans a bicyclic ring assenbly containing the
nunber of ring carbon at omDETALiEDDB3dRIPTIONIOFITRE VENTIONIS are |inked by a
single bond or fused and at |east one of the rings conprising the assenbly
is aromatic, and any carbocyclic ketone, thioketone or im noketone
derivative tprfgiibnée- 9., (C9.10)bicycloaryl includes cycl ohexyl phenyl,

1, 2-di hydronapht hyl, 2, 4-di oxo-1, 2, 3, 4-tetrahydronapht hyl, indanyl,

i ndenyl, 10 1, 2, é[mﬁ etherigeistatad,she followingtdrmsused ikihp spéciimatiomamgd|claingans

the radical ; ¥l i ndi cat ed,.ot.her w,se h cqnpounds of the
i nvention contal ni ngfoézgﬂrll?gﬁ@fles @Eﬁpek?t}?aa&@m%?@fg@%wngwwﬁ ves

thereof. Suitable protecting groups for carbanmoyl novieties include acetyl,

tert-butoxycar bon;&r bﬁq’é}él oxycar,bo%I, and the like and both the ]
unpr ot ect ed and 16CHE SREA adueirlysharpelsnizes by aapaement néthe catben atbmisfie

invention. "gasdd ' : ' 461 ' I cont ai ni ng
the moi ety ooy gyon e anan R otk rofiE i tedn e ¥l VEUBRM R AR 2,
ot herwi se, timay beestpreted@¢ partiatly ansatrated with teomt mioré danblearriply bomiset | es-

i ncl ude protected, i ives 20 thereof. Suitable protecting groups for
car boxy noieties i‘ﬂghaéég‘t BADS, 12, TRhY _cﬁgggpgzegn tahégalﬁli‘tk%‘f Ib"*’éffll?ﬂo%h%l "
nmeans a sat arfingement op thie condtinyentiEBdnHtdth€shd MBRCMEIrALEd orf pARfadly B ' or
bri dged pol y‘%ﬁl ic ring as§'errblny cont ai I?li ng the nurrbetr %Ij ri gé%ﬁ%%d:atorrs

i ndi cat ed, e gr marsoubla aréiikeberds; t hi oketone or i mi noket one
Cycl obUty1 . oycl opaslyfoPressted iysfthietls Qtalift of NG Rl BPISRetet,
bi cycl o 2. 2 .@éb@iwagﬁcalcmm‘rgtha nhmper, ofdexbah pthmuriadioatey (e.g., (O Jrlkel inblkdas |,
ko) -~ oyt BN Vipedhorsdprapiin buRe Shrtiflc 1vbY plerichuith Yirghosbibr at od.
L"J%E ?/do } cr ilﬁg:oggfyg,ogfog?gj&eggﬁdma{eﬁw C3-betehyI %-Bﬁ@f[?' Anie@lalNi Qfydyne
1-propynyl, 2-propynyl, and the like). Alkyl represented along with another radical (e.g.
as in arylalkyl) means a straight or branched, saturated or unsaturated aliphatic divalent
.radical having the number of atoms indicated or when no atoms are indicated means a bond"
(e.g., (C&,o)aryl(Co_,)alkyll. includes phenyl, benzyl, phenethyl, 1-phenylethyl
3-phenylpropyl, and the like).
"Alkylene", unless indicated otherwise, means a straight or branched, saturated or
unsaturated, aliphatic, divalent radical having the number of carbon atoms indicated (e.g.,
(Cioalkylene includes methylene (-CH,-), ethylene (-CH,CH,-), trimethylene
(-CH,CH,CH,-), tetramethylene (-CH,CH,CH,CH,-) 2-butenylene (-CH,CH=CHCH,-),

5d



I ndi cated, and any carbocyclic ketone, thioketone or im noketone derivative
thereof. For 7 0 3 FEB 2006 WD 02/ 098406 PCT/ US02/ 17922 &éwt he
i nstance wherein "R and R2 together with the carlbog at of®t o- [1 Ibpt 'ht R'd
and R2 ar ed form (C3. 8)cycl oal kyl ene" i ncl udes I S.No imte
to, the f‘g??io/%aﬁ’g: N Z N5 "Disease" specifically incl ESE@%@gﬁnheal thy
condition of an animal or part thereof and includes an unhealthy condition
that may be caused by, or incident to, nmedical or veterinary therapy

appl i ed t @-nedtindtetrametinilenci . ., t _h-eé{'stgtg{aml_;rgﬁeﬁgg," bOI _ fu?@,éthg?}k,gﬁﬂ@ ;?ag(r)\"
fl , r... 0do; ! o-substitute ,

im:gInZt edugbgregﬁg#}ﬁéﬁrqﬁéﬂ@t&am&ér group, neans "al kyl" subsftit;th ed by one

"hal o"n " _ ' i ' ation.

el o substy tut ca oy Toaay'S dABhT: SRRRFiRety ol phhiuedUBbhaR D

per hal oal fiyplegiadics]havingethe augbemef carsambatoing unchcate_(dﬁb.g)(@l_ggzkyhdml udes

7% Wb ASSRGAIHON, A PEHOH) b Ty

2, 2, 2- t ri plopyidend(=CH;GH)k d@ﬂiﬁyﬁq(z—-eﬁdjl-llﬁtmz}, lalidjhe Ig‘k_hjet eL ogt om noi ety

I ncl ud -N=, i NR Ly -0-, - S-..00 - -1, wherein RIS ydr ogen,

I(?:C g) :Fkyl or ARG pens Fhﬁéadé?ai&\ﬁ‘ %é?ﬁ@%&ﬁ@?%?%%‘mms of

cycl oal kythe iveventivh c@sthinihniifio frbieﬁeﬁﬂélhdéﬁ%&ﬂe&éﬁ de Wésgl?égeéf.hg%itﬁqfée or nore

of the ring nenber carbon atons. indicated, is replaced by et eroat om
noi ety sePRiEEUNS fgrawRs. Nor a0 mpieties Sinclyde - ggatylo- fertwoxyicarbéyl,s hydr ogen

or (C 6)%@ 1.t he instance wherein R and R2 together with
t he c}ﬁ bon a g’%%ﬁgs“wg@ea%‘teh R and R2 are attached form

het er o( C3. 8) cy'@nived!'kiptludésrhninans aon-turhanimentrodls eigtidogy] cats,eabbith@atfig) | owi ng:
#H~~ | H X, 8 0 3.FE 20043 iﬁ? 02/ 098406 PCI/ u%oz/ 17922 in which Ris
hydr ogen o(r%s ’.SB%E’I 509> switje, deer; and the fike) anqogmammals (e.g., birds, and the like).

"Aromatic" means a moiety wherein the constituent atoms make up an unsaturated

ting system, all atoms in the ring system are sp* hybridized and the total number of pi
15 electrons is equal to 4n+2. ,

"Ary]l" means a monocyclic or fused bicyclic ring assembly containing the total
number of ring carbon atoms indicated, wherein each ring is comprised of 6 ring carbon
atoms and is aromatic or when fused with a second ring forms an aromatic ring assembly.

~ For example, optionally substituted (C,o)aryl as used in this Application includes, but is

20 = not limited to, biphenyl-2-yl, 2-bromophenyl, 2-bromocarbonylphenyl, '2-bromo-
S-fluorophenyl, ~4-tert-butylphenyl, 4-carbamoylphenyl, 4-carboxy-2-nitrophenyl,
2-chlorophenyl, 4-chlorophenyl, 3-chlorocarbonylphenyl, 4-chlorocarbonylphenyl,
2-chloro-4-fluorophenyl, 2-chloro-6-fluorophenyl, 4-chloro-2-nitrophenyl, -6-chloro-
2-nitrophenyl, 2,6-dibromophenyl,  2,3-dichlorophenyl, 2,5-dichlorophenyl,

25  3,4-dichlorophenyl, 2-difluoromethoxyphenyl, 3,5-dimethylphenyl,
2-ethoxycarbonylphenyl, 2-fluorophenyl,  2-iodophenyl, 4~isopropylphenyl,
2-methoxyphenyl, 4-methoxyphenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl,
S-methyl-2-nitrophenyl, 4-methylsulfonylphenyl, naphth-2-yl,  2-nitrophenyl,
3-nitrophenyl, 4-nitrophenyl, 2,3,4,5,6-pentafluorophenyl, phenyl,

30  2-trifluoromethoxyphenyl,  3-trifluoromethoxyphenyl, 4-trifluoromethoxyphenyl,
2-triflucromethylphenyl, 3-triflucromethylphenyl, 4-trifluoromethylphenyl,



"Heteroaryl" nmeans aryl, as defined in this Application, provtﬁ t hat one
or nore of the ring carbon atons indicated are replaced roat om
noiety selected from-N=, -NR-, -0- or -S-, wherein Ris hydrogen,

(C1.6)al wyloznoddadg" Ot €CtiNg group or represents the 5 fr?ﬁmé@éﬁ e which
serves as the point of attachnment to a ring nitrogen, ing is
conprised of 5 or 6°ring atoms. For exanple, optionally substituted
hetero(C5.10)aryl as used in this Application includes, but is not linmted

to, 4-ani mmmm&m:mmm@ mtﬁﬂuokomeﬂ%mmytpham'an@ﬂﬁ |11ke Opnonally

1H benzoi - brono yrl d-5-y i d-
4- car bano {)T;?)q:,. é EC 0)g,qy a Jusp o%"yp‘}‘?sl d;&pplwuon 1nc1udes 3-acety1phenyl

5- boxy3-Z 3, |
5. et hoxy- 2 éﬁ%‘f*"n@?ﬁ%@ﬁ‘h““&h"‘*’h°“w oo AERETLON oy by T ARRhy

f5 ur7 5 yi 4 : Ixﬂro’emw N:E mgthnmf;bnxl, mpbﬂu'aeylhg-pbemmhmw |phexa4,ra;uuﬂm>mce
t
3- hydlrgorgy % (rqrg %9}; {/1?123%5“ ﬁ%ﬂ%@rﬁ{é&r ox%lé))f '1% Xazg} n“‘TIgﬁf%Pﬁ%%lTMZ yl,

|2H- i mhd?fzatbmmglilcate% Mthereﬂﬁlh? Bngsl;re llinked by aiingle Uonyllor fugdedsﬁniaazahst 6ne5/df, vl 15
- met [-.3- -.e uJ - 2- i nj, dazo - met
3H i ni éa i‘%%mp‘é‘s%{hﬁéfsie@{%‘(&#m@‘% P‘“P %‘Y & WPhOzlf@JWrth@gm@%ﬂ , Y

3- net hyl dkefdn Id & d
met hy| piyitdke y eriv rvGEthl%ébP)(ég (@9 ,?()blcy@ozﬂ?lt myaﬁ{ g:g((:)lgl:lék&l)zl)f]enyl,

6- met hyl p - 2- 2- et hyl pyri

5-nit ropyﬁ Elﬂ‘ﬁ PaPhQ};{l pyr%%ém?s'l;zb?’ 4- ozphthyl, y| indgyli daindenyB- v |
pyri dr02 yizsmté&eﬁky&‘roﬂe{ g@yrabdimﬁméé >-pyrid-3-yl- 2H[1 2, 4] triazol -3-yl,
pyri m di n- r%h fl—l—pyrrol 3-yl, qU|noI|n2yI
1H—tetrazo| 5"9arbamoy1&znﬂansztb¢| rp.dmtll iii(@)NBl— yUnleRQntdiuaEd Gheriviset fhieen- 3- yl,
2H[1,2, 4]t bh

5-trifluor g’he@ﬁdg P%@lﬂthregi?‘oylcgn g] cpfi) ﬁénm%%? inclydeprgtested deriviativesr oups

i ncl ude th&edf— bUSlﬁtﬁW%alpmﬁhg eupsY f6rx XardakeNY noidde Axéludet -agRioxybenzyl
like. Qptionally substituted hetero( | o)aryl as

2-ni trobenz ck?t he

used i n. t¥fF “tﬂiﬂfﬂ By} Senzyloxpeerhomyd, wnd t ¢ ke areds befb rthe fugprofecigd, anfur - 2-y| |
fur- 3tsyl pr&)!étédjde%ivi(thves?a)ﬂrvhﬂuﬁlm)ﬁkco g3 ARt Aui nol -3-yl, - 25 thien-2-yl,
thien-3-yl, and IPO |cycl} oaryl" neans bi cycl oaryl, as
defined in thl‘Gﬂhpwch@hmmrdenmdf uieahs atlbunativneontainingthe nedety he ring carbon
at ons md_cS@ ed are replaced by a heteroatomnoiety selected from-N=,
-NR-, - °S-, wherein Ris hydrogen, (Cl.6)alkyl, a protecting group

or represents"Cinboﬁy"emeaﬁsl tieciadiedli af{OJOHY e Unddss tifE oAb dtheRVis@t hachment to a
ring nitro d any carbocyclic ketane, thi oketone or im noketone

n
derivat i @ ﬂ‘g’rdéc?}f %‘CFBYGH ShFAptaning easboxy TBgieties dnnluleiproieatell derivatives

het erap( CahekébEDb ut is 9 13
FER 2006 ﬂj\/\%rog%gﬂg?%%hpnﬁ“ WB %6 ookt Bichi8bdrRY), el B

* "Cycloalkyl" means a saturated or partially unsaturated, monocyclic, fused bicyclic
or bridged polycyclic ring assembly containing the number of ring carbon atoms indicated,

and any carbocyclic ketone, thioketone or iminoketone derivative thereof (e.g.,
25 (Cyyeycloalkyl includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl,
' 2,5-cyclohexadienyl,  bicyclo[2.2.2]octyl, adamantan-1-yl, ~decahydronaphthyl,
oxocyclohexyl, dioxocyclohexyl, thiocyclohexyl, 2-oxobicyclo[2.2.1]hept-1-yl, and the

like).

"Cycloalkylene" means a divalent saturated or partially unsaturated, monocyclic
30 ring or bridged polycyclic ring assembly containing the number of ring carbon atoms

indicated, and any carbocyclic ketone, thioketone or iminoketone derivative thereof. For



not limted to, 2-am no-4-o0xo-3,4-dihydropteridin-6-yl, and the like. In
general, the term heterobicycloaryl as used in this @o:gl j g 'bon i ncl udes,
for exanple, benzo[l, 3]dioxol-5-yl, 3,4-dihydro.2H[ % ]Hﬁ (’Siq 6nyri di nyl,

3, 4-di hy - i nolinyl, 2,4-dioxo-3,4-di hydro- 2H qui | i.nyl,

1,2, 3,4, gw -°ﬁ’§;?§ﬁydr o[ 2,2 ]bipyridinylyl, 3-oxo- 5 LA

2, 3-di hydr obenzo[ 1, 4] oxazi nyl, 5,6,7,8-tetrahydroquinolinyl, and the I|ike.
"Het erocycl oal kyl " neans cycl oal kyl, as defined in this Application,

provi ded whaiple, the instance Whezein Rt dne RF topethé;withake atsoRtdn@iviidhsduatle repl aced
by a heterogaf,om noi eqa}( selected from-N=, -NR, -0- or -S-. wherein Ris
hydr ogen, "{dg;i 2 atipghod fory @M&’eﬂcﬂ@egmelyses,wl&r@bh@gmpsthq fllowinge val ence
whi ch serves as the point of attachnent to a ring nitrogen, 10 and any

car bocyclic ketone, thioketone or im noketone derivative thereof (e.g., the

term hetero(Cs., 0)cygckoal i ncl i radazol i di_gyl , phol i nyl

pi perazi nyl, piperid ﬁo I&)r%%l i di ngﬁ$ r’er%(ﬁﬁ;l i nylcg, EI%&%l di nyl, and the
| i ke). Suitable protect groups in tert-but car bonyl ,

benzyl oxycar bonyl, benz 4- met hoxy |, 2-nitrobenzyl, and the IliKke.

Both the unprotected and™protected derrvatives fall wthin the scope of the
inventfon. 15 "Hydroxy" means the radical -OH Unless indicated otherw se,

t he compounds of the invention containing hydroxy radicals include
protect ed der i Pierssepesifieally grcludes any anfiealthysersdition of ayanjmel op part theredfy dr oxy

noi eti es | |4 WL o) Lvative" neans-a
derivati v@%ﬁ?@?ﬁ?%ﬂ%@g’b@% d-‘déf‘ﬁﬁﬁ)blf’ %&%g&’e&ﬁ‘n&{% Y%&Hﬁﬁ%‘e or

(Ct. 6) al kyeteringey therapyrapplied tottm animaipesyths "side efactsLdfaudh therapyng | dent i cal
nol ecul ar forr:,H: e but ~differ iF t e nature or sequence of bonding of
their atons or ﬂ?’?‘saqqpﬁ%ﬁﬁlﬂ@n T8 O 08Py atons in space. |soners that

di ffet0in the "Haloasnbaimmed alkyl"! feunisclated Brol of PAE 6f @!Iﬁgéreg?cfﬁgdmeans
"stereoil s,pﬂg["s" St ereoi somers that are not mrror inmages i one anot her
are t er med syt gubEitued Sineqng or dpere Jhale'c afomenesr sich Henmsaare defineduipehisnposabl e
mrror i nREARatRhe HEEsh € R | b ofEh] p i i sonmers”.
A carbon aton%1 bonde}g‘ﬂto f%%%ednon d?r%@%%haﬂé'?%gu %}g@’ i@ﬁiogmd a "chiral
cent er". perhalosfkylinud \the Hikenés.g: Hiateadubgituted (Chalkylvincludesachloomethyl; f or ns of

opposite j I i [ a, .racem.c . mxture". conpound that has nore
t han one ‘ﬁc%‘grra Et}:lglhtdzf}'hﬁ(gg&gyl’ W?qu}ﬁnkéﬁéﬁ"ﬁg?maﬁgr {;ﬂé uowethyh nunber of
chirals &h2<iffuordsbtiaichivicethylf dhd M like), han one chiral center may exist as

et her an i ndi y,i_ldual 30 djastereoners or _as a mxture of diastereoners,

termed a "di asHEFROeREY Mol xinglades -NaalNR- oRe thidraS(@entereinsRpsesent a
stereoi Smiﬁfog&ﬁlc,?&u@?@f@ﬁ%%ﬁﬂgeﬁom the absolute 10 0 3 FEB 2006

"Heterocycloalkylene" means cycloalkylene, as defined in this Application,
provided that one or more of the ring member carbon atoms indicated, is replaced by
20 heteroatom moiety selected from -N=, -NR-, -O-, -S- or -S(0),-, wherein R is hydrogen or
(C,.alkyl. For example, the instance wherein R" and R? together with the carbon atom to
which both R' and R? are attached form hetero(C, ¢)cycloalkyl” includes, but is not limited

to, the following:

4N o=y 4R _o=n N _cmw Ao

00

25



WO 02/ 098406 PCT/ US02/ 17922 configuration of that chiral center. Absolute
configuration refers to the arrangenent in space of the substituents
attached to the chiral center. Enantiomers are charact el ¥&8B b@m t he

absol ut e w@gsidegtsat i on of their chiral centers and des?{:’r@ﬁ@n?%?t he R- and

S -sequencing rules of Cahn, Ingold and Prelog. Conven
stereochem cal nonencl ature, methods 5 for the determ nation of
stereochem stry and the separation of stereoisoners are well known in the

art (e.g. m\alﬁehRM\ydmgenﬂ( Mmlcor@fp@dfbcﬁﬁl yroup4th edition, March, Jerry,
John WI ey &, E}r w York 19@@ I S under st ood that t he nanes and
qagy g m#uﬁ

illustration u Application, providsd HsLereor 81T or nul a |
are meant oftie &fb@ﬁ%&%%a&h&erﬁtﬁ&%&b}@h&&@a@&ﬁhﬁ%&dﬁﬁ% NEOr exanpl e,

t he name 1-(1-Benz carbarr}tga/r
met hanoyl)Nl{sn }S-AW ¢ip Rois hydragep) (C})alkyl, 2protecting groumerrepradehtsthennet hyl - but

L) 1. e FEGREG Wil kel Boe ojn ofsachmen ¢ i, e apd el i
0X0- 2- phecoptpmisédefifes 6l rmgraydnmatffw lexdmiily, optiondBy abstituted hetero(C,,)aryl as

|
rrl\l_e'E 512?103/ | ‘§ lﬁgﬁ%%ﬁpcar K‘Bﬁ‘qsrPuals;ﬁPt Linited 4o, A- R rhydmsREERbet hyl - but yr

ami de an&nadstmammty:r el H-baEBiHhigazal-2.94, hQEMﬁuﬁ@p HlseyleOB«bmlféo %}?e
derivative" nmeans derivative containing t noi ‘et F exanpl e,

in this A&rﬁ#fp‘é‘éﬂylltbﬁz‘)@ Han %réafbo’%‘ﬁltlfbﬂvl,az étqadlioﬁy- mel’bbf yﬂ@éf)’lbocycl iC

ket

o acer oy o yBora LAY, S P DUl SOt o0 SR (e

(r]I adi calb th}ElIo:@pyrhﬂ#lmrtbylaﬁﬁ-Z{yl fﬁreﬂayl; Shylrdxy-4,6rdinethylphrd-3tyh 8- lgrdﬂosyah : ?Eent |y
escri be G nce n ccur a e

descri pt |% d}nhei}ry%&t&oﬁp ﬁe‘{l‘ ;ﬁl&y&oxm%@hfo?%g@i iélvgﬁw e*y-éﬂ@wf?waﬁcyé occurs and

| nst ances3-hydrypgiid-2-1, d GEihiddebl-2-FIOT H- a5l Sy, tlﬂﬁnmfﬁﬁeisoﬂnm-ﬁ?l n within R3

and R4 any alicyclic or aromatic ring ryréstemmal bsti-tuted further

1-5 radi cp%ezo '4“)’11’95@5@3’15#3})’1%‘%&'1@2 y-msthybrddf-imidazole2-gluforethylst ed in

o foris o Sabbindheh b} 56009, S YSRULH 2 PRy T

i ndi cat edd-methylpptid2 o) b}mhydpwlgéqylgr Gumetlyifyaid-2-pl, g.2-methelpad-8va| kyI

22%33‘335 Bp A SRR A L S el SV ool U POIRFAR 80 ot ate

(i.e., Opyrideng, phidByRoserssyl Beydasiylon.[1phamRRad-g0ipsahnideilyi ty. 11
pytimidin-5-yl, 1H-pyrrol-3-yl, quinolin-2-yl, 1H-tetrazol-5-yl, thiazol-2-yl, thiazol-5-yl,

20 thien-2-y], thien-3-yl, 2H-[1,2 4]triazol-3-yl, 3H-[1,2,3]triazol-4-yl,
S-h'iﬂuorpmetl‘lylpyrid—Z-yl, and the like. Suitable protecting groups include
tert-butoxycarbonyl, benzyloxycarbonyl, benzyl, 4-methoxybenzyl, 2-nitrobenzyl, and the
like. Optionally substituted hetero(C;.,o)aryl as used in this Application to define R*
includes benzofur-2-yl, fur-2-yl, fur-3-yl, pyrid-3-yl, pyrid-4-yl, quinol-2-yl, quinol-3-yl,

25  thien-2-yl, thien-3-yl, and the like,

"Heterobicycloaryl" means bicycloaryl, as defined in this Application, provided
that one or more of the ring carbon atoms indicated are replgced by a heteroatom moiet.y
selected from -N=, -NR-~, -O- or -§-, wherein R is hydrogen, (C, ¢)alkyl, a protecting group

or represents the free valence which serves as the point of attachment to a ring nitrogen,

30  and any carbocyclic ketone, thioketone or iminoketone derivative thereof, For example,
optionally substituted hetero(Cs,,)bicycloaryl as used in this Application includes, but is



0 3 FEB 2006 WD 02/098406 PCT/ US02/ 17922 "Pat hol ogy" of .a di sease neans
the essential nature, causes and devel opnent of the disease as well as the
structural and functional changes that result fromthe di §8aEEB Jggocesses.
" Phar mac ' accept abl e” neans that which is useful |n preparing a 5
phar rraceﬁ"t‘,{)gg@b%:%rrposi tion that is generally safe, nonfﬁ&’ﬁ@%ﬁ% nei t her

bi ol ogically nor otherw se undesirable and includes that which is
acceptable for veterinary use as well as human pharmaceuti cal use.

" Phar maceatt limited 16, B@ﬁnﬁi@tzﬁ&loes,&-aﬂﬂy&r'bgﬁﬁﬁﬂ%-yﬂ,%a $heQikce CRIRAA N the WrmPor nul a |
| e, as defined above, and which possess

whi ch aréﬁgr@r ceutical |y accept abl )

the desi ritFrobigycloreyt ssaised in this.Applisationjnaludes, i exanaple, benzpiiedldionol-dcilbd addit i on
salts for iV i WRriahk Sii 15171 |04 | Gl ir obrom ¢
2ol 0, sul e mytionr DYy S 4 MR Reo AN AOT 21 Llon B3 Caims! © 0T O
organi c adff-gainaaglinylas acet i b23¢i50-hexabysire]d2gbippridinylylexanoi ¢ 3okat’

hept anpi |G cl ap D | O] cid | ycoli,.c ;aci d, pyruvic acid,

| act i E:SO ag,%ﬁﬁg%ﬁ%@#@,ﬁ@%a%ﬂ%E,@@r%’éﬁﬁy % uihﬂgfffr(’ %\ﬁedl,%enm eic acid, fumaric
aci d, tartati ¢Haeiodycle:lityl! meads tyttloalkyl, bedefiabdin #as Application, provided that

o- (4- hydroxybenzoy# benzoi ¢ acid, cipnam c acid, madelic acid,,

net hanes TP SRiROTEOF e ey (AR indicated gre reploced by mbeteregipmdaneietyaci d,

2- hydr oxyglebred 6t -KeNR- 0L & -SD AR REE | i s enesul fonic
acid, 2-naphthal enesul fonic aci d,ﬁi%-tiglh (22 @U@Q%%@?é%@%ﬁﬁor sul fonic

acid, 4-0raemssenE pdies valemcephich sepvee ascthe pojatrdf @stgdhinentdoiading giittogemept oni ¢

3 phelty | hd iy SROJIRNEIR, ol Yo Gl G PlIB end (e B b0 ¢ i g,

I a:J_r yl I sLhetax;(Cg,o)e{cdlub,ll_qgl inclp«ééscinﬁddzd;idigylum ; 'mém?ﬁ iqule_rdkm@[,gﬁyaﬁgnt h?i c ﬂ:i d,

salicylic_acj.d, stearic acid, mucon i.d_an e | ike. Pharnmaceutica

acce p%/ ab| A8 gﬁg‘{‘%l’ Ryreolinyt, 8‘?‘&??@-‘]‘15%{@ én%@a ?‘ﬁ‘?)o Suidable RrotgehingSroupy inpdudes or mred V\% en

aci di ¢ _priBioxyRaBoRfl bed oy i e byt Rfeitiofifbeltd iRl HAAR 6 B O 9ani ©
ydr oXi’de,

25 bases. Accetgt abl e 1norganic bases 1nclude 'sodirum ¢ sodi um
car bonat dikepBethdhs upprotagied and pratected darivatives fall avithin thiescapriofdld inventiomy dr oxi de.

Acceptsabl e or ggpj "%ﬁe%ﬁsst. | trpﬁg Lne. . di et hanol am ne,
triethanol am nlg_?drﬁyonet a##%gl,chﬁdﬁflehe y?%&%ﬁ’%&mfﬁﬁ? ﬁcgnqoluwgs_of.. Pr odr ug”
means a dbmipventidn vdritaihing Bydramywreditdlbineludeproested derivamies tirtdot Swams 30 (e. g.
by hydrolysis) to a go und of ,Faqr a |. For. exanple an ester of a
corrpound.pXéstf&'ég!g’r’ﬂRP%&FH@%ﬂ’fyamﬂ‘ieﬂ 1 q‘:‘Jf{?gﬁeW%@rtB%EkeImy be convertibl e by
hydrol ysis i n"imiféketode tdefivative" means a derivative containing the moiety -C(NR)-,

wherein R is hydrogen or (C, ¢)alkyl.

20 "Isomers” mean compounds of Formula I having identical molecular formulae but

differ in the nature or sequence of bonding of their atoms or in the arrangement of their

atoms in space. Isomers that differ in the arrangement of their atoms in space are termed
"stereoisomers”. Stereoisomers that are not mirror images of one another are termed
"diastereomers" and stereoisomers that are nonsuperimposable mirror images are termed

25  "enantiomers" or.sometimes "optical isomers". A carbon atom bonded to four nonidentical
substituents is termed a "chiral center". A compound with one chiral center has two
enantiomeric forms of opposite chirality is termed a "racemic mixture". A compound that

has more than one chiral center has 2" enantiomeric pairs, where # is the number of chiral
centers, Compounds with more than one chiral center may.exist as ether an individual

30 diastereom_ers or as a mixture of diastereomers, termed a "diastereqmeric mixture". When

one chiral center is present a stereoisomer may be characterized by the absolute

10



12 0 3 FEB 2006 WD 02/098406 PCT/ US02/ 17922 parent nol ecule. Al ternatively
an ester of a conpound of Fornula I containing a carboxy grouigﬂgy be
convertible by hydrolysis in vivo to the parent nol ecul e. 08 esters

of conpaygdsediesor mul a I containing a hydroxy group, Pg{@ 6221792§xa_rrpl e
acetates, citrates, |lactates, tartrates, nml onates, ? alicyl ates,

pr opi onat es, succi nates, f urrar at es, 5 mal eat es,
nmet hyl ene- bi s- b- hydroxynapht hoat es, gentisates, isethionates,

di p-tol uoydﬂﬁgumﬁai efthatiobiriieReRY | ARG RafgeitanesH B Wﬁaﬂ&ment in
benzenesul ho D- toluenesulphonates cycl ohexyl sul phamat es and

qui nat es. SPEE] 94 %lb\%@"?é‘rt%at@f’ ed dorfhs Ghigad cenigr. ﬁﬁ?ﬂﬁﬁ’ﬂ&fﬂ arg eheragterizeddya car boxy
group, armeﬁ%lu@%ﬁ%étﬁaﬂoﬁ%?ﬁwﬁl‘éﬁﬂib E‘x’saﬁ&ldes%nﬂed%?‘tﬁﬁ’f%& %E@g& tab. Res.

1987, 18, page 379 n especi a use | ass of “esters npounds of
Formul a | TW&§ riles of Gl g ah‘gﬂﬁeb%y Cénmﬁmns faxptetsectemicabubnienclatuces ingthodsi et i es

|l ected Med. Ch 1989, 32,
[S):ggc 250%’5.;1?0&#%%&&& ncf ktglggd{g 5 %&%r%B%%OM%VFSISOB%%%ﬁ%@ f or
exampl e;' Mioshkyhat og, mt’hddab&dﬂggdnﬁﬂ?heﬂu%’f it édh@n;mrca,g&w Jlioups may be
oi ned toget her t en atom or an_optiona
Jsubstltutg'{;j‘l ?‘t ﬁf’ 8’%1 d(’? b%‘gr‘\mdoﬁr%?ﬂ%éb%g‘%grﬂaﬂ% E%faBE%/nd}f? Wgre Y
especi al | fhis( 1Biiibhlt6|ﬁed?6ﬁbé"b’éxﬁﬁ%ﬁﬂ€élﬁ'tﬁaﬁnul§ 1 @re 1§eant f béen@&ﬁéagﬁﬁla'llnomt hyl) -

benzoates, and (4-al kyl pi per azin-1-yl)benzoates, e.
4- (4- al kyPestibley siereoisorogss.) - Thusn Aomexample, pihet rasmee V- He(ﬁrﬂmzylmlsamqybans

deri i t t
are bl ckaanioyR BRI RoholsL il B bt e SRR S iadls™ o mounds
of For nul umeanirtosmduﬁM-l[(S)-d (1&nmmm@ummy1pmm¢ymmmbmﬁmymxl al or in

oo o S BT ERER Rruull P R & B pRE no. G oups
in Organi merflbl@ﬁiP?l]-4-&61§hﬁﬂ1L4yl%onpﬁHén§'ﬂhEﬁHn6§ul Enetﬂy!lﬁu

" Ther apeut i cal ective anmount” neans that am)un whi'c en
admi ni st eﬂngdnyE’@‘tFsza?Fn&ﬁPh%ihefWGFﬁ,tb¢ré%ft| ng a disease, is sufficient to

ef fecis such tmg%ﬁgr&n‘; ot Hﬁ%‘? §%%?\§}we c ]%% ttﬁ@?noq%&i bf(?)eaﬁ%neans a

derivative contail ni ng t earnment g" means
any admi néxamplg:in gis Applatatlmﬂimndte Qfacditny-quetiireAdyl. The/embbgoliciubrenc| udes:

br ecl spocviie" SRR of 88 Wl e a ey Rt <ERUEF - able Bl sl ay ¢ he
pat hol ogyC3®). synpt omat ol ogy of the
"Nitro" means the radical -NO,,

20 "Optional” or "optionally" means that the subsequently described event or

circumstance may or may not occur, and that the description includes instances -where the

event or circumstance occurs and instances in which it does not. For example, the phrase

"wherein within R® and R* any alicyclic or aromatic ring system may be substituted further

by 1-5 radicals...” means that R® and R* may or may not be substituted in order to fall
25  within the scope of the invention.

“Oxoalkyl” means alkyl, as defined above, wherein one of the number of carbon
atoms indicated is replaced by an oxygen group (-O-), e.g., oxo(C,)alky! includes
methoxymethyl, etc.

"N-oxide derivatives” means derivatives of compounds of Formula I in which

30 nitrogens are in an oxidized state (i.e., O-N) and which possess the desired

pharmacological activity.
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di sease, 13 0 3 FEB 2006 WO 02/098406 PCT/ US02/ 17922 (2) inhibiting the

di sease in an aninmal that is experiencing or displaying t@@ P Hé)olﬁogy or
synpt omat ol ogy of the diseased (i.e., arresting further déve €$) t of the

pat hol ogywoasebsss Synpt omat ol ogy), or (3) aneliorating %@ S(gzil%z se in an
animal that is experiencing or displaying the 5 pat hof® }3’ f

synpt omat ol ogy of the diseased (i.e., reversing the pathol ogy and/or

synpt omat ol ogy). Nonencl ature: The conpounds of Forrmula | and the

i nt er nedi at es '@atiologyrof b digeaseunedrs Heessentilindtite, Loused@ididepilGRnPSfiRN are named
I n accordagnce w th | UPAC rul;u?sl ofdﬂr?rr,enail ﬁture in which the characteristic
groups hal&aedy gg’éiaﬁéﬁepf‘w % ctippal chgnges, that pesuls fom ths| disegicoup as

foll ows: pracdssks, esters, amides, etc. Alternatively, the conpounds are
naned by AutoNom 4.0 (Beilstein Information Systens, Inc.). For exanple, a
conpound of Fothérmgequiicaiy,acceptably! mesns\ghat AvhigiRiy xeefpRin guepattee ar e each
hydr ogen) oSt ‘ Sy ; by . R enyl am no;
hat o, BpebmadeRicalAnpositth it € KEIGPT e o Mhlq e Lo STbpicqly Bt

N- cvanoneethervise updesirshitrandyihctedes yhat dhish ésagteptublefavetdinary?de B welbat | v

Preferred Enbodi nents: \While the broadest definition of the invention is
set fortﬂm%p%%“@ﬁ?}ﬁ’ﬁ?lfs%f the Invention, certain aspects of the

nventi on are phaiicasily GekpA8 S Seals st of cobIOK s b Rt 19t 03; X2 15
cyano, -C(O) X3, -C(O.CF3, -C(O CF2CF2R9, - CH=CHS(O) 2R5, - (0O CF2C( O) NR5R3,
- (O ¢ O Frgrermaceyieglly egcenipble, 955 definey @ppergnd -v@éb OpEBRSRIBy SBsirE or

-C(OH O &5 i : ' 4 . 2006, WO

og} ogago)é Pm%%gg Phelin? g%ggg?l@gdg%n%ﬁ@gggqﬁ%ﬁ fé’g’é%?oﬁg@‘g?%agwri ng

cont ai ni rRyids such 2§ hydnachleniowid, hydrobromix acit, silfesie deildpditrioalelds pledspliorici Ng syst em
cont ai ni ng.; rng..enber ato and .an carbocyc| | c ketone,

i m noket g%éégﬁﬁb%ﬁ%ek&él{]‘glﬁ%még& V2 iS%aPﬁ%CP%‘?f‘?: PRIPLGeS %ICL\}‘?W%O b X2 or X3
any al i cylepianoioracidy oyolépefitanépiehionis el olﬂaghciﬂ,l %{rdvtdlaﬁgldfaét{ct higd by 1to 5

radi cal s 5 i ndependently, selected from(C .6)alkyl or - O RI2 and/or 1
r adi cal Stg@.lgl&lg @cgde,]qug{wq q)s{adgf}nahc acid, maleic acid, fumazlc amg, tartatic acid,%t:l('ic zlcid,

15  benzoic acid, o-(4-hydroxybenzoyl)benzoic acid, cinmamic acid, madelic acid,

methanesulfonic  acid,  ethanesulfonic  acid,  1,2-ethanedisulfonic  acid,

2-hydroxyethanesulfonic acid, benzenesulfonic acid, p-chlorobenzenesulfonic acid,
2-naphthalenesulfonic  acid, p-toluenesulfonic acid, | camphorsulfonic  acid,
4-methylbicyclo[2.2.2]oct-2-ene-1-carboxylic acid, glucoheptonic acid,
20  4,4-methylenebis(3-hydroxy-2-ene-1-carboxylic  acid), 3-phenylpropionic  acid,
trimethylacetic acid, tertiary butylacetic acid, laury! sulfuric acid, gluconic acid, glutamic
acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid and the like.
Pharmaceutically acceptable salts also include base addition salts which may be
formed when acidic protons present are capable of reacting with inorganic or organic
25 bases. Acceptable inorganic bases include sodium hydroxide, sodium carbonate,
potassium hydroxide, aluminum hydroxide and calcium hydroxide. Acceptable organic
bases include ethanolaminé, diethanolamine, triethanolamine, tromethamine,
N-methylglucamine and the like.
"Prodrug" means a compound which is convertible in vivo by metabolic means
30  (e.g. by hydrolysis) to 2 compound of Formula I For example an ester of a compound of

Formula I containing a hydroxy group may be convertible by hydrolysis in vivo to the

12



X4C(O R14 or -X40C(O) R14; wherein X4, R12 and R14 are as described above;
Rl is hydrogen or (Cl.6)al kyl and R2 is hydrogen, -X40R12,
(C5.10) heteroaryl (CO_6)al kyl, (C5.10)aryl (CO.6)al kyl, 08 FEB 2006

or

(C5.10)c (0. 6)al kyl, (CS10)heterocycl oal kyl (
(C, .6)al g?@ﬁ%‘rﬂﬂ&l and R2 taken together with the car %ﬁ%@%’%’& whi ch bot h

R and R2 are 10 attached form (C3. g)cycl oal kyl ene or
(C3.8) heterocycl oal kyl ene; wherein within said R2 any heteroaryl, aryl,

cycl oal kyparertetotecoley Altaradtivelly an estérlof 8 bdaxpoune ofForiglg batManpabkybgne is
opti onal Iépsubst{’t ut ed-.&iﬂtbh 1.to 3 radicals independently selected from

(C, . 6) al kEPURIAY becamveriible bphydralysigine to fieparentmodsculs. Swiable extarsioff ence
I ndependegdnpbuhds 5 = - X4 R13,
_X4C( O) R13, p-bmsg?i‘? ﬁﬁ%gﬁ%ﬁ% %(,E i-léxa’g?s%r %@%%%%%&t%%%&
- X4C( O) NRpgtptes, tasjyates.cnplonates, paztatesRsdlicylates,Rirdpianatesa sucdinbiescfumatates,e; R4 is -
NR6R6r 5 N NR6 rein R6,. X5 and ,R14 are as
descrisbegﬁ% (e)s\’/e a%@é“e?@ﬁgﬁ%@d@@ﬁ%%ﬁ 6)'agwat%sr - X3% rein X5 is
as descr i digdtoliioylieirates, RicthanemilpRofatdsp gethdmesulpliohited, h Gerehds@PRShak,0m t 0 Whi ch
R6 and R15. are a ﬁlached f m{%ﬁteroa#c& "1%) cycl oal kyl, hetero(C5.10)aryl
or heterof enfﬂ"h’ E%qsb‘é'f’t})’ exy B?aé‘? S ARd eHindtess Suitayleregters 9f comporndscy cl i ¢ or
aromati c ¢ff FgmAYS Teonfin® S Sabsy d afaUkd-N =5 radi
i ndependent|y sel ectned f?om (Cl.yIGEaI E’ylaufe g@aﬁ{)@%a#g?e n@%ﬁé‘d %y

2

hilzlcc)i s uRIs]N Jeinweher; Drag Metaby Res., 30487 Page3781081_@sp|§dﬂlylusefm(md@ G{bSt,erf s o

- R radical .selected. from -Rl4,

X oty kg gia bectiih e 0k drol il R et pri RS, rmy be
subst i t utsstécted riome thosy désctibedably Bahdgahrﬂobmkndl_emh.ycli@ﬁ_,efpgggg 3D papeCyano;,
that -ont Y820 btiteiide g Br aRingmaty O Sopouss fhr saotnte doigrinan *1 -
parti cul anemymenbcatéﬁmchmxaﬂﬁrgr?dﬂ%y b&oined t64MRLand/d ted- CF31

2- benzenesul f onyl - vi ny

- CF2CF31 (y% y y .
2- di met hylY@oRvaes glommor by an pptignally substiied nitrogerhaiem,yeg: an slleyletod nitregehanoy | |
1- benmsy| Qxth Gtéke ¥épkei Qﬁf}ﬁ z 0,.3-be esyl f.onyl.am no- et hanoyl
or 2-oxo-2- phenyl -p\esglﬁg}ﬁ y ,y%éﬁeﬁ@héﬁggﬁgsof"ﬁi %ggéﬁ%g@éﬂo&{ﬁm}{ﬁ'di n-2-yl,
benzooxawehzoatey, andvérallnipiperazin-1 3)penzodtes, jo. 3- FEBI- Ipi 406
PCT/ USOZ/%KZ%%% pyridazin-3-yl, 3-phenyl-[ 1,2, 4]oxadiazol-5-yl, 3-ethyl -]
1, 2, 4] oxadi 2200 5- yl, 2-nethyl - 4-oxo-tetrahydro-furan-3-yl,
2- et hyl - 4- oxo'Preteciet Mekivatives aRank-détivatives of compounds of Formula I in which a
4- oxo- 1- (él-Ehen%I - met hanoyl )-gi/rr_ol i din-3-yl" or .
(S) - 2- Ac&ERFUVR 16 0B SHgsedte dilgeked with mrotecting grounso gBretasted nderivgtiveand R2 i s
hydr o@en. ool ¥ Pdithila 1 drusefil H ¥ brepRBFSES ¥ hnpounds of Formula I or in

themselves may be active cathepsin S inhibitors. A comprehensive list of suitable

protecting groups can be found in T.W. Greene, Protecting Groups in Organic Synthésis,

3rd edition, John Wiley & Sons, Inc. 1999.

"Therapeutically effective amount" means that amount which, when administered

25  to an animal for treating a disease, is sufficient to effect such treatment for the disease.

"Thioketone derivative" means a derivative containing the moiety -C(S)-.
"Treatment" or "treating" means any administration of a compound of the present
invention and includes:
(1)  preventing the disease from occwring in an animal which may be predisposed to

30  the disease but does not yet experience or display the pathology or symptomatology of the
disease, ‘
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5 thi ophen-2-yl or 5-nethyl-furan-2-yl, or (ii) R and R2 taken together
with the carbon atom to which both R and R2 are attached form

cycl opropyl ene, tetrahydro-pyran-4-ylene or nethyl-pi peoach'EBMI ene. R3
nore pref i s thiophene-2-sul fonyl nethyl,

3-chl oro- ‘g{)??{?é‘fg phenyl met hanesul f onyhnet hyl , benzenegﬁppé'm/lﬂ%ét hyl, 10
phenyl nmet hanesul f onyl net hyl ,

2- (1, 1-di fl uor o- net hoxy) - phenyl met hanesul f onyl et hyl ,

2- benzenegy! f afnibitifg thediseade {rpéhrdnﬂildl' ﬁra?is @*Heﬁ&i&iﬁh)or Gi%}kl){}ng the Rathology
2- (pyridi né-4-sul fonyl ) -ethyl, nyl net hanesul fon

oxy- pyr i dPisympigmatalegyfdeg ¢1§ﬂ4§qdr(bQ ha,nestmgpfrnfslpﬁr x_ie‘@lm)meng@ﬁ th@rgthqmth

4- et hoxya@?& onyl met hyl, p-tol yhnet hanesul f onyhnet hyI
4-chl oro-p engﬁnggﬁlgﬁeﬁgzrlpgnyl met hyl , 15 o-tol yl net hanesul f onyl net hyI ,
3, 5-di met Byl - pirmhyﬂatmg Iﬂwndlsubé @myh rmmtayuhat is experiencing or displaying the

4-trifLuor th he n | f,on t hyl .

4741117 uoPRTtRR, PR FRlogh 3 dbs, ARGHGA R fprersing the pathology andlr

2- br onp- pW&ﬂmm@)esul fonyl met hyl , pyri di n-2-yl net hanesul f onyl net hyl ,
pyri di n- 3-yl met hanesul f onyl net hyl , pyri di n-4-yl met hanesul f onyl net hyl , 20
napht hal en- 2- yl net hanesul f onyl net hyl , 3-net hyl - phenyl net hanesul f onyl net hyl ,
3-trifl uongmBidhire:ohenyhnet hanesul f onyl net hyl ,
3-trifluoronethoxy-phenyl net hanesul f onyl net hyl ,

4-f | uor o- 2- t r i THegomponnds ofkormhiad phdite indermedintesand stertitghaterials used in
2-flugro-6-trifluoronethyvl:phenyl net fonylLneth 25, . '

3-chl gerj o- gﬁ‘éﬁ‘;‘i?%él%%hee‘?ﬂﬁ%f‘ gﬁ%‘/‘ ?%WW%W%%‘%B%E ?‘ﬁ#}@{ﬂrﬂﬁ@%ﬂf% nyl met hyl ,
2- tri f | uotinrafesstiv lgrovpsinive detréaginy Emﬂtilfbk citation as the principle group as follows:

2- cyano- phenyl met hanesul f onyl nmet

4-tert - buBGs: IR helce erq;aﬁyq:lypépmqmpounds are named by AutoNom 4.0
2: f1uor 0: ééﬂ&&mﬁﬁ) phgRx s gﬁh? ﬁﬁf)ulffog&?éh{ﬁfet R¥4mpound of Formula I in which

3-fl uoro- phen hanane
4-f 1 uor o- éﬁ@m&m‘mﬁm mtawbhydr@enhl’(bxs@quem’ys exeldhenybsaibyl.ony| net hyl ,
30 2, d h h

30,755 AP0 A D v s

2, 5-di chl or o- phenyl net hanesul f onyl net hyl ,

3, 4-di chl or o- phenyl net hanesul f ony -thyI, 16 0 3 FEB 2006 WD 02/098406
PCT/ US02/ 17922 2- (1, 1-di fl uor o- ifet hgxy) - phenyl net hanesul f onyl et hyl ,

2- cyan- phenyl met hanesul f onyl et 3- cyan- phenyl et hanesul f onyl net hyl ,
2-trif|uoronethoxy-phenylnethan%§-<fonyEPethyI,

is named N-cyanomethyl-2-cyclohexylmethyl-N'-phenyl-malonamide.

20  Presently Preferred Embodiments:
While the broadest definition of the invention is set forth in the Summary of the
Invention, certain aspects of the invention are preferred. For example, X' is —
NHCRHRHX? or ~NHX; X? is cyano, ~C(0O)X°, -C(O)CF,, -C(O)CF,CE,R’, ~
CH=CHS(O),R’, -C(O)CF,C(O)NR’R’, -C(O)C(O)NR’RS, -C(O)C(O)OR’, -~
25 C(O)CH,0OR’, -C(O)CH,NR%SO,R’® or -C(0)C(O)R’; wherein R’ and R® are as described
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, 3-di fl uor o- phenyl net hanesul f onyl net hyl ,
, 5-di f | uor o- phenyl net hanesul fonyl nethyl, 5
i phenyl - 2-yl net hanesul f onyl met hyl , cycl ohexyl net hyl , 03 FEB 2006
- f 1 uor o-pheinesiget hanesul f onyl net hyI
, 4-di fl uor oﬂiy)hseﬁﬁyl met hanesul f onyl net hyl , PCT/US02/17922
, 4-di f | uor o- phenyl net hanesul f onyl net hyl ,
,4,6 trifluoro- pheny]nethanesulfonylnethyl
, 4, 5- t df shewe;0X pompyibesathbaroasnbiyety hﬁgb&iﬂdlmng 4 to 6 ring member atoms or a
’3’4”'{:'1 H hnet hanes Ifonlrreéhl 10
3. 5- t 11 1t PEIORISHSII e SYPRER pRIAINgCY 19114 ring member atoms and any
, 5, 6-tri édrmyﬂrcﬂd&ﬁﬁb’|1ﬂﬁioi&ét&€b%f'tﬁ1@]?éf&ﬂ§%ﬁ?’dtwe tqereof w}1ere1n within R®, X*
-chl oro-5-¢ |quoronethyIphenyhnethanesu ony
- met hyl - ?;r.‘)g (7 aligyclic,pr asempatic ring system may be substifuted further by 1 to 5 radicals
- {1 uog 0- Radrehd #@(5@@31%15 1
-f 1 uor o- %I{e? fe}.l ore%%sl E8+E§‘é%mt an %ﬁ#\]‘é’ selectpg from -R™,
; : uor o- -QC Cf@)ﬂ u@rr-éﬁ@C@ RO evigleine Khaie and Réfraré Iifeﬁibschbed above; R is

¢ oy sk | ol il RS S oo Brghopens. 5Ok, & hetsroaryi(C, Jal,
]E Ir L 1; |r ““’“"%”ﬁ%i“ywhﬂ“"‘j“‘ &16@1@%&9@1/ hg@,upnekerocycloaucyl(co Jalkyl or

anesul f onyl e
i 1 uorGnedlpx Ox Ko sk MQ&%@H Wil ile qaélonyﬂom to which both R' and R are

0ot O 8 L I i i

henyl hﬂmaﬂfﬂt th eyclodliariy hetaodygeloalkyl, cycloalkylene or heterocycloalkylene is

?l)?gt | opﬁ’ g‘%‘ }?‘ﬁ@*ﬁﬁ%g %8%@%@*’]45‘5&13' sefected from (C,z)alkyl and

E i ]lhym'cﬁctyw io- mg@wregﬁzﬁﬁﬁglggfc?ﬁ%ﬂc% nﬁfe?é#dfntly is selected from
’%ﬁ ugﬁoﬁé‘ A X HORR7 eﬁ@§(@)ﬁgsn'¥x %R“‘ R -RY, -X'S(O),R",

1t5r i f -KUQOIRE ] -Ke(0) 'Wﬁéﬂ+ 1 et 14
-trifluor onet hoxy benzenesu ]%onyl*g #}X:R Ay defined above; R* is —
( 2-tri INRBHoMR Roo(yNB&iﬁmé‘ﬂlfD(fﬁ(@R whdnglh RS, Xs and R14 are as described

gcgi‘gmwﬁ% B &f@qs?@?%faﬂq Sk’ é‘gﬁﬁ'b’ﬁ d gbovleargt L5 2006 WO
02/ 09840 &n@R:F/tmﬂﬁf WitD 82 nitfogbi ity kil R aRd RY lame a&ad%&* F&@g' -ethyl,
ﬁgglh? ngﬁhc}vz‘h&gﬁ(yfggtlp;? S(hqrrrye : h%mﬂyb)gxggﬁgﬁy&hgggmﬁtg R? a(ljnrcllyR anyenZyI 1
20 alicyclic or aromatic ring system may be substituted further by 1-5 radicals independently
- selected from (Cygakkyl, cyano, halo, nitro, halo-substituted(C,)alkyl, -X‘OR™,
-X*C(O)OR", -X*C(O)R", -X‘C(O)NR?R", -X*NR™S(0),R" and/or 1 radical selected
from -R™, -X*OR" and -X*C(O)NR“R'; within R® and R* any aliphatic moiety may be
substituted further by 1-5 radicals independently selected from cyano; wherein X*, R'?, R
25  and R* are as described above; with the proviso that only one bicyclic ring structure is
present within R® or R®,
In partioular, X' is -NHCR')®R)X* or -NHX’; X’ is cyano, ~C(O)X’, -CF,,
-CF,CF;,  (E)-2-benzenesulfonyl-vinyl, 2-dimethylcarbamoyl-2,2-difluoro-acetyl,
1-benzylcarbamoyl-methanoyl, 1-benzyloxy(oxalyl), 2-benzyloxy-acetyl,
30  2-benzenesulfonylamino-ethanoyl or 2-0x0-2-phenyl-ethanoyl; x? is
* 1H-benzoimidazol-2-yl,  pyrimidin-2-yl, benzooxazol-2-yl,  benzothiazol-2-yl,

-ﬂ_a

Oo-bwl\)-hj

I\JNI\)I\)I\JN(TICDCTNOOI\)ACTNAI\JNI\)I\)I\)NI\)I\)I\)NI\)CD(DCTI\)I\)
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2-trifluoronet hyl - benzyl sul fanyl net hyl, 5-brono-thi ophen-2-yl net hyl,
phenyl sul fanyl -ethyl and cycl opropyl met hanesul fonyl methyl. 5 R4 nore
preferably is phenylam no, benzyl am no, 4-phenoxy- phenyﬂh&ﬂ-‘rﬁﬂ 2006
phenet hyl phenyl - propyl am no, norpholin-4-yl,
cycl ohexy amﬂ@o‘“%napht hal en-1- yl nethyl -am no, pyri di nPgT/UFMm”z

6- met hoxy- pyri di n-3-yl am no, diisobutylam no, 4- nitro- benzyl am no,

2-t hi ophen- 2-yl - et hyl am no, 3-phenoxy-phenyl am no, cyanonethyl- am no,
(pyridin- @:Mhzmtwl ) - 2BipAghyl-pl, ﬁ4]3xﬁhatzet-5-9hydr Qs-é"tﬁgﬂlﬂ DA sxadidzoy 53/ no,
2-pyridin ]fgql | -'et hyl am no, 2, 3-di hydro-indol -1-

3, 4-di hyd?'B“’F Eﬁﬂﬁtﬁﬁbyqfﬁf‘ﬂ'ﬂ%rﬁ }' » cycl ohe%;ﬁWfﬂxp'tWM@O ~furan-3-yl,

2-met h s dy.. WBR!
et NOXy4 Bg ;éw@gapge%%@%oﬁalaﬁ LAS (5.2 AR 55(0 zcldif! ,ny am no,

benzyl - eny a
3-car bannylhyprngmy loarhetly] ahdcRY bahudydgemhmathbwmaﬂuyl (Cl 6)alkyl phenethyl

i ot vy oA Bl SRR 2ol @S P gy Pl R AREDR | i o

1- (benzoomamélﬁbo?h RABRDRY4r atichedy oA ctopadysylent Sielpatylifonsirdiyd-slehe ' Ref er ence
to the prlggtsrred enbgé}iﬂlrrents set forth above is neant to |ncI ude all

conbi nat i Ylepip & and preferred groups. Particul ar conpounds of

the invention gre selnﬁf,é ed frpguhhg conppunds ?ﬁfﬁﬁe_zzggfgﬁ%ﬁm| ng the

acyl carbon atom (C*) of one of thé fragnments to A37) Sho Table 1

to the nei-ilore-28vdrorphenyimethancpifpngmetinie of the fbagmulﬁcmymeﬂlyﬂ,o B88)

Fr agmih PR Ge A M SalGb M A SRR D SRl () %o
one of thBbénzewsElfdngl-6taYl, t D (pyEidiar-2daol)eshyln ZT@bﬁaﬁn84-sﬁl$onT/l)EetHy®,| | owi ng

tables a nt ended t row e guidance to hetter carry out pr esent
i nvent i onf P anes( Yg limt PP?&‘P%S‘B@ ﬂm@ww@wﬁﬁ% Peopl e of

or di nar. l Kk f

of the yf‘?’gf’%ﬁﬁ*‘s‘ﬁ%ﬁ?thy‘*raﬁ o7 ¢ b Xhuty he?’q’@ﬁig‘iyrgéaif%‘ﬁ?@”ihgano. o
Tabl e 2, B:hgb’h:m@hnes}ﬂ@nybnqhﬂhe fragrrent%c@hmhenwn?@meéul nybnetyd, any of one
of ey 1 2GRkl e, 0 ° 723 30RAMR ARAASEAR EEH bR 17922 TABLE

Al N\

4-trifluoromethyl-phenylmethanesulfonylmethyl,
4-trifluoromethoxy-phenylmethanesulfonylmethyl,
2-bromo-phenylmethanesulfonylmethyl, pyridin-2-ylmethanesulfonylmethyl,
pyridin-3-ylmethanesulfonylmethyl, pyridin-4-ylmethanesulfonylmethyl,

20 naphthalen-2-ylmethanesulfonylmethyl, 3-methyl-phenylmethanesulfonylmethyl,
3-trifluoromethyl-phenyimethanesulfonylmethyl,
3-trifluoromethoxy-phenylmethanesulfonylmethyl,
4-fluoro-2-trifluoromethoxy-phenylmethanesulfonylmethyl,
2-fluoro-6-trifluoromethyl-phenylmethanesulfonylmethyl,

25 3-chloro-phenylmethanesulfonylmethyl, 2-fluoro-phenylmethanesulfonylmethyl,
2-trifluoro-phenylmethanesulfonylmethyl, 2-cyano-phenylmethanesulfonylmethyl,
4-tert-butyl-phenylmethanesulfonylmethyl,
2-fluoro-3-methyl-phenylmethanesulfonylmethyl, 3-fluoro-phenylmethanesulfonylmethyl,
4-fluoro-phenylmethanesulfonylmethyl, 2-chloro-phenylmethanesulfonylmethyl,

30  2,5-difluoro-phenylmethanesulfonylmethyl, 2,6-difluoro-phenylmethanesulfonylmethyl,
2,5-dichloro-phenylmethanesulfonylmethyl, 3,4-dichloro-phenylmethanesulfonylmethyl,

16



2 NA3BH CrAl \ N\~" 0f01" O 4N\ 5/ 160 * toj I* O NI \ \II* 7\I1*
o/ HN* Il O\ NC 1012 Il it12ll \ /N/ OO NN \ N~ ~*lol N
03 FEB 2006
WO 02/098406 PCT/US02/17922
2-(1,1-difluoro-methoxy)-phenylmethanesuifonylmethyl,
2-cyano-phenylmethanesulfonylmethyl, 3-cyano-phenylmethanesulfonylmethyl,

10

15

20

25

30

2-trifluoromethoxy-phenylmethanesulfonylmethyl,
2,3-difluoro-phenylmethanesulfonylmethyl, 2,5-difluoro-phenyimethanesulfonylmethyl,
biphenyl-2-ylmethanesulfonylmethyl, cyclohexylmethyl,
3-fluoro-phenylmethanesulfonylmethyl,  3,4-difluoro-phenylmethanesulfonylmethyl,
2,4-difluoro-phenylmethanesulfonylmethyl, 2,4 6-tnﬂuoro-phenyhnethanesulfonyhnethyl
2,4,5-trifluoro-phenylmethanesulfonylmethyl,
2,3,4-trifluoro-phenylmethanesulfonylmethyl,
2,3,5-trifluoro-phenylmethanesuifonylmethyl,
2,5,6-trifluoro-phenylmethanesulfonylmethyl,
2-chloro-5-trifluoromethylphenylmethanesulfonylmethyl, 2-methyl-propane-1-sulfonyl,
2-fluoro-3-trifluoromethylphenylmethanesulfonylmethyl,
2-fluoro-4-trifluoromethylphenylmethanesulfonylmethyl,
2-fluoro-5-trifluoromethylphenylmethanesulfonylmethyl,
4-fluoro-3-triflucromethylphenylmethanesulfonylmethyl,
2-methoxy-phenylmethanesulfonylmethyl, 3.5
Bis-triﬂuoromethyl-phenylmethanesulfonylmethyl,
4-difluoromethoxy-phenylmethanesulfonylmethyl,
2-difluoromethoxy-phenylmethanesulfonylmethyl,
3-difluoromethoxy-phenylmethanesulfonylmethyl,
2,6-dichloro-phenylmethanesulfonylmethyl, biphenyl-4-ylmethanesulfonylmethyl,
3,5-dimethyl-isoxazol-4-ylmethanesulfonylmethyl,
S-chloro-thiophen-2-ylmethanesulfonylmethyl,
2-[4-(1,1-Difluoro-methoxy)-benzenesulfonyl]-ethyl,
2+[2-(1,1-Difluoro-methoxy)-benzenesulfonyl]-ethyl,
2-[3-(1,1-Difluoro-methoxy)-benzenesulfonyi]-ethyl,
2-(4-trifluoromethoxy-benzenesulfonyl)-ethyl,
2-(3-trifluoromethoxy-benzenesulfonyl)-ethyl,
2-(2-trifluoromethoxy-benzenesulfonyl)-ethyl, (cyanomethyl-methyl-carbamoyl)-methyl,
butyl, biphenyl-3-ylmethyl, 2-oxo-2-pyrrolidin-1-yl-ethyl, 2-benzenesulfonyl-ethyl,

17
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c N\ 13~ \C* 14\ \ +r 1I5N-NNC* \ ~~ ~I1 of a idN\ I MNM17\ NM18N H I

C *f [/ | ol/ o 19PONA21x \II*N\ [I1* . G 00 0 19 0 3 FEB 2006 WO

02/ 098406 PCT/ US02/17922 | /| 220 03 FEB 2006
WO 02/098406 PCT/US02/17922

10

15

20

25

isobutylsﬁlfanylmeth’yl, 2-phenylsulfanyl-ethyl, cyclohexyhnethanesulfonyﬁnethyl,
2-cyclohexyl-ethanesulfonyl, ~ benzyl, naphthalen-2-yl,  benzylsulfanylmethyl,
2-trifluoromethyl-benzylsulfanylmethyl, 5-bromo-thiophen-2-ylmethyl,
phenylsulfanyl-ethyl and cyclopropylmethanesulfonylmethyl.

R* more preferably is phenylamino, benzylamino, 4-phenoxy-phenylamino,
phenethylamino, 3-phenyl-propylamino, morpholin-4-yl, cyclohexylamino, naphthalen-1-
ylmethyl-amino, pyridin-3-ylamino, 6-methoxy-pyridin-3-ylamino, diisobutylamino, 4-
nitro-benzylamino, 2-thiophen-2-yl-ethylamino, 3-phenoxy-phenylamino, cyanomethyl-
amino, (pyridin-3-ylmethyl)-amino, 5,6,7,8-tetrahydro-naphthalen-1-ylamino, 2-pyridin-2-
yl-ethylamino, 2,3-dihydro-indol-1-yl, 3,4-dihydro-1H-isoquinolin-2-yl,
cyclohexylmethyl-amino, 2-methoxy-benzylamino, 1-phenyl-ethylamino, (pyridin-4-
ylmethyl)-amino, benzyl-methyl-amino, 3-nitro-benzylamino, 4-methoxy-phenylamino,
3-carbamoyl-phenylamino, 4-carbamoyl-phenylamino, (tetrahydro-furan-2-ylmethyl)-
amino, 3,4-dihydro-2H-quinolin-1-y], dimethylamino, butylmethylamino,
diisopropylamino, propyhnethylamilio, 1-(benzooxazole-2-carbonyl)-propylamino and
isobutylmethylamino.

Reference to the preferred embodiments set forth above is meant to include all
combinations of particular and preferred groups. _

Particular compounds of the invention are selected from the compounds formed
by joining the acyl carbon atom (C*) of one of the fragments (A1 to A37) shown in
Table 1 to the methine carbon atom (*CH*) of one of the fragments (B1 to B88) shown
in Table 2, and joining the methine carbon atom (*CH*) of one of the fragments (B1 to
B88) shown in Table 2 to the acyl carbon atom (C*) of one of the fragments (C1 to
C36) depicted in Table 3. ,

The following tables are intended to provide guidance to better carry out the
present invention. However, they do not limit the scope of the invention. People of
ordinary skill may selectively make particular compounds by joining of one of the
fragments shown in Table 1 to any one of the fragments shown in Table 2, and then
joining the fragments shown in Table 2 to the any of one of the fragments Table 3,

18
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Thus, for example, in table 4 the compound denoted as A2-B45-C35 is the
product of the combination of group A2 in Table 1 and B45 in Table 2 and C35 in
Table 3, namely N-[1-(1-

5 cyclohexylmethyl-malonamide:
il
0

Further preferred are compounds of Formula I selected from a group consisting of:
10 -butyl-N-cyanomethyl-N'-phenyl-malonamide (Compound 1; denoted as Al-
B88-C1);
-Cyan 1-2-cyclohexylmethy]- N -malonamide (Compound 2;
denoted as A1-B45-C1);

N-Cyanomethyl-2-cyclohexylmethyl-N'-phenethyl-malonamide (Compound 3;
15  denoted as A4-B45-C1),
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(Compound 4; denoted as A24-B45-C1);

-[1-(Benzooxazole-2-carbonyl)-3-phenyl-propyll-N'-benzyl-2-
- cyclohexylmethyl-malonamide (Compound 5; denoted as A2-B45-C35);
5 N-Cyanomethyl-N'-cyclohexyl-2-cyclohexylmethyl-malonamide (Compound 6;

denoted as A7-B45-C1);
1-N'-cyanomethyl-2-cyclohexylmethyl-malonamide (Compound 7,
denotes as A2-B45-C1);

lohexylm
10 (Compound 8; denoted as A3-B45-C1);
N-Cyanomethyl-2-cyclohexylmethy!-N'-(3-phenyl-propyl)-malonamide
(Compound 9; denoted as A5-B45-C1);
-C

(Compound 10; denoted as A6-B45-C1);

15 N—angome;hyl-z-cyc!ohgggylmethxl—ﬂ}-ngphthglcg—1-y!mgthyl—malongt_nide

(Compound 11; denoted as A8-B45-C1);

Az-gzanomethyl-z-cmlohexylmethylﬂf—pm’din-}-yl-malgnamjge (Compound

12; denoted as A9-B45-C1);

N-Cyanomethyl-2-cyclohexylmethyl-N" A'-diisobutyl-malonamide (Compound

20  13; denoted as A11-B45-C1);
- 0 -2-cyclohexylmethyl-N"A'-diisopronvl-malonami (Compound
14; denoted as A36-B45-C1);

(Compound 15; denoted as A10-B45-C1);

25 N-Cyanomethyl-2-cyclohexylmethyl-N'-( 2-thiophen-2-yl-ethyl)-malonamide

(Compound 16; denoted as A13-B45-C1);
- thyl-2- 1 1-N'-(3-phenoxy-phenyl)- amide
(Compound 17; denoted as A14-B45-Cl);

A{-gxgnomethyl-2-cyclohe)_cylmethyl-M-( 4-nitro-benzyl)-malonamide

30 (Compound 18; denoted as A12-B45-C1);

N.N'-Bis-cyanomethyl-2-cyclohexylmethyl-malonamide (Compound 19;
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011 \0 00 N"N C31] C320 NRC33I'DI~x o o N_ 1 x C34A 11 C35Y, C36'N ,L*
T. ~b 11 06-1 0 0 o Thus, for exanple, in table 4 the conpound denoted

as A2- B45- C35 |s t he product of the conbination of groupQA2FEB 2008bl e 1 and

B45 in T fed G35 in Table 3, nanely

N--[21-(1- enzooxazol 2-yl - met hanoyl ) - 3- phen II-,prropfo&gEg%gg?-z- 5c

cl ohexvl net hyl - mal onam de: Further preferred are conpounds of Fornula |

selected froma group consisting of. 10 2-butt |-N

cyanonet hdénolddpbangiB4setynpanm de (Conpound 1; denoted as Al -

anomethyl-2-cvclohexylmethyl-N'-(5 8-tetrahydro-naphthalen-1-
malonamide (Compound 20; denoted as A17-B45- Cl),

oxo-propionamide (Compound 23; denoted as A20-B45-C1);
10 -Cyanomethyl-z,M-b1s-cyclohexylmethyl-malonamd e (Compound 24;
denoted as A21-B45-C1);

N-Cyanomethyl-2-cyclohexylmethyl-N'-(2-methoxy-benzyl)-malonamide
(Compound 25; denoted as A22-B45-C1);

N-Cyanomethyl-2-cyclohexylmethyl-N'-(1-phenyl-ethyl)-malonamide
15 (Compound 26; denoted as A23-B45-C1),

N-Benzyl-N'-cyanomethyl-2-cyclohexylmethyl-N-methyl-malonamide
(Compound 27; denoted as A25-B45-C1);

-Cyanomethyl-2-cvclohexylmethyl-N'-(3-nitro-benzyl)-malonamide
(Compound 28; denoted as A26-B45-C1);

20 -Cyanomethyl-2-cvclohexylmethyl-N'-(4-methoxy-benzyl)-malonamide
' (Compound 29; denoted as A27-B45-C1);
N-(3-Carbamoyl-phenyl)-N'-cyanomethyl-2-cyclohexylmethyl-malonamide
(Compound 30; denoted as A28-B45-C1);
N-Cyanomethyl-2-cyclohexylmethyl-N'-pyridin-3-ylmethyl-malonamide

25  (Compound 31; denoted as A16-B45-C1);
-(4-carbamoylph -V -cyanomethyl-2-cyclohexylmethylmalonamid
(Compound 32; denoted as A29-B45-C1);

30

oxopropionamide (Compound 34; denoted as A31-B45-C1);
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B88-Cl); N Cvanone vl -2-cycl ohexvhnet hvl - N-phen -nmal onam de (Conpound 2;
denoted as Al -B45-Cl); N Cyanonethyl -
cl ohexyl net hyl - N- phenet hyl - mal onam de (Conpound 3; 15 ddhdFES 286
A4 B45- FEB 2006 WO 02/098406 PCT/ US02/1792 t hvl -

exyhm]a‘%lﬁv?7 IQI—R% dye in-4- 1l ethyl-nmal onam de (Corrp%un/é]%% eénot ed as
A24 B45-Cl); N-[1 -(B enzooxazol e-2-carbonyl) - 3-phenyl - nropyl ]| N benzy1- 2-
cycl ohexvl net hyl - mal onam de (Corrpound 5; denoted as A2-B45-C35); 5

’ Vbt '

N- Cvanonet hvl - Nz bhtolbarx h deonmpound 6;
denoted a B45-CL): N-Benzvl - N-cyanorret hyI 27cvc| ohexyl rret hyl - mal onam de
( Conpound Qomp%‘@‘iﬁ égn%%d%z\%@%@}» N-C norret vl - 2-cvcl ohex | yndbyl N (4

phenoU: phhee y W oliedidsmis- B45- Cl) ;

N- Cvanonet hvl - %cc Cclo g%@ do 31- 1di}raam de (Conpound
9; denot eCamponsd B derotyd as A34-B45-C1);

N- Cvangnet hvl - | 1 | pr opi onam de

( Conpound 10; (S F ; ] ' 2% | ohexyl net hvl N
npbht hal e(Cdmpouhd?,; dyﬂotéwdsmmttﬁem)( Oorrpound 11 denot ed as A8-B45-Cl);

N- Cyanonet hyl - , nam dg §Corrpound
12; denot ed asi-RYAIRMS S A i aide (f-orppound 3

N-dii sobug%témgggm‘@@m@npound 20 13 denot ed as Al -B45-C1);

N- Cvanonet -yl -2-~, cI \ ohexvl nmet hvl N Nd| i sopropvl mal onam de ( Conpound
14: denot ed asi-hemyRl : lfanyleth alonamide (Compound

N- Cvapgne J%Q tth N-(6 met hoxy_pyri di n-3-yl)-mal onam de
(Conp(rl;gndg%fydenﬁgér:l%t -B45-Cl); 25 N-Cvanonet hvl - 2-cvcl ohexyl et hyl -
| 2- t hi ophen- 2- 2:[2-giehyikul m_qmFN-Hmyl—ﬂ}-gymome;hylmalongmd ¢ (Compound

40; denoted as A2-B6-C1);

15

malonamide (Compound 42; denoted as A37-B45-C13),

and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual
stereoisomers and mixtures of isomers thereof, and the pharmaceutically acceptable salts
and solvates (e.g. hydrates) of such compounds and the N-oxide derivatives, prodrug

20  derivatives, protected derivatives, individual isomers and mixtures of isomers thereof.

Pharmacology and Utility:
The compounds of the invention are selective inhibitors of cathepsin S and, as
25  such, are useful for treating diseases in which cathepsin S activity contributes to the
pathology and/or symptomatology of the disease. For example, the compounds of the
invention are useful in treating autoimmune disorders, including, but not limited to,
juvenile onset diabetes, multiple sclerosis, pemphigus vulgaris, Graves' disease,
myasthenia gravis, systemic lupus erythemotasus, rheumatoid arthritis and Hashimoto's
30 thyroiditis, allergic disorders, including, but not limited to, asthma, and allogeneic immune
responses, including, but not limited to, organ transplants or tissue grafts.

Cathepsin S also is implicated in disorders involving excessive elastolysis, such as
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(Conpound 16; denoted as Al3-B45-Cl); N Cvanonethvl-2-cypl ohexvl ne by

( 3- phenoUj henyl ) - mal onam de (Conpound 17; denoted as Al4. 54&@:%60@

N- Cvanonet hvl - 2- cvcl ohexvl net hyl - (4-ni tro-ben2vl) nal onanP Conmpound
18; denot 2-B45-Cl1);

N. N-Bi s- cygnorre vl - 2-cycl ohexyl net hvl - mal | onam de (Corlr)gg/t}]%mfg)z;z 28 0 3 FEB
2006 WD 02/ 098406 PCT/ US02/ 17922 denoted as Al5-B45-Cl); N Cvanonet hyl -

cl ohexyl net hyl - N- (5. 6. 7. 8-t etrahydr o- napht hal en-1 y1)- mal onam de (Conpound
20; denot elfforis obfndcti®é pulkibhary disease (e.g,, emphysema), bronchlohtls, excessive airway

N- Cvanonet h |- vcl ohexvl net hy] - 2-pxridin | -ethyl)-mal gnam de 5
( Conpoundeiastol yng%fqbqsggnaa@ d brenchitis, p;g%lmo%tles and cardxglvascular ></11s)ease such as

Cvanoret hyhyig rg&ﬂe@ﬁ@mr&ﬁ& Dodmeeih  iSmEHRAl 8 ﬂbﬁgehniuoﬁlaﬁa Herofdre,

pr opi onami de (Conpound 22; deno
N- COvanoneinhipitors.of oathepsing § Wmfmmlni@amnwfd}’ﬂ%mip emyloidopisoqui nol i n-2-v11-3

P12 b s° ool e RBHAR b iR A%, AR SRR P byl o=t

Aﬁ 1- B4F) 9 ?etéﬂnﬁegmgmﬂvﬂb k&vgytgltmenﬁbnﬁhiahydhlﬁ(ztﬁe aret Bairble in vitro
-penz mal O m ae oun 5 Qt e as
N Oy o PP %%@Pévrg%es!%wgﬂmw o i LRBIAGR tHareRty FAoHRaYA & 15

(Conpoundkl?‘ﬁm asﬁé?ﬁm%ﬁreg' doteabk iﬁﬁﬁ%}d hy&oH¥R e BRjepiYde basdd C1Y

ohexyl met h N—rret " mal onam de Compound 27: denoted as A25-B45-Cl);

N- C\/anorreﬁ ate- Beta@ar omeaw|fmpwmmm@waﬁetln1@bmmvytym gahdestlii®  ( Conpound
28; dey 5&2& a‘S Cl); 20 N Cvanonethyl -

cl ohexyl rre met hoxv- benzyl | - mal onami de (Corrpound 29; denoted as

A27 B45-Cl); . N-(3-Car barmyl phenyl | - N-cyanomnet
- 2- cvclg exvl nﬁt hv| .- onarp %ecqépﬁ@‘gound 30; denoted as A28-B45-Cl);
N-Q/anome F A 3 yl met hyl --mal onam de

In general, compounds of Formula I will be administered in therapeutically

effective amounts via any of the usual and acceptable modes known in the art, either singly
15 . orincombination with one or more therapeutic agents. A therapeutically effective amount
may vary widely depending on the severity of the disease, the age and relative health of
the subject, the potency of the compound used and other factors. For example,
therapeutically effective amounts of a compound of Formula I may range from about 1
micrograms per kilogram body weight (g/kg) per day to about 1 milligram per kilogram
20  body weight (mg/kg) per day, typically from about 10 pg/kg/day to about 0.1 mg/kg/day.
Therefore, a therapeutically effective amount for a 80 kg human patient may range from
about 100 ug/day to about 100 mg/day, typically from about 1 pug/day to about 10 mg/day.
In general, one of ordinary skill in the art, acting in reliance upon personal knowledge and
the disclosure of this Application, will be able to ascertain a therapeutically effective

25  amount of a compound of Formula I for treating a given disease.

The compounds of Formula I can be administered as pharmaceutical compos:iﬁons
by one of the following routes: oral, systemic (e.g., transdermal, intranasal or by
suppository) or parenteral (e.g., intramuscular, intravenous or subcutaneous).
Compositions can take the form of tablets, pills, capsules, semisolids, powders, sustained

30 release formulations, solutions, suspensions, elixirs, aerosols, or é.ny other appropriate

composition and are comprised of, in general, a compound of Formula I in combination
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25 (Conpound 31; denoted as Al16-B45-Cl); N-(4-carbam | phenvl)
. AP- cvanonet hvl - 2- cvcl ohex~I r pet hvl mal onam de ( Conpound g%;FéJée%Bed as
A29 B45-Cl) ; vvcyanorret hyl - 2-c cl ohex net hyl

N -tetra -yl met hyl mal onam de (Conpound 33; d
A30- B45- gﬁioi’@dgﬁ cyanorret hyl - 2-c¢ cl ohexyl net hyl - 3- (3 i%?hﬁ&/ﬁ?zz
di hydro-2H aui nolin-1-yll-3- oxopropi onam de (Conpound 34; denoted as
A31-B45-Cl1); 29 0 3 FEB 2006 WD 02/098406 PCT/ US02/ 17922

N-tert - buiyith -af\foaStv SO PRy éeuﬁcaﬂlg%éé)ﬂ%le' éxeRpidny! A\écemamy lcR@piertaatede
(Compound 35; denot ed as A35-B4 N- cyanonet hyl - 2-

cly_ohe_xonmekie,id piministuation, and d@n@pglvwbb@fénﬂ @étheé'ﬁmhﬁfohﬁﬁéﬁtsﬁ thegenot ed as
A34- B45- QI%H &ﬁ%ﬁﬁcﬁg &Eﬁgyhi%}ﬁXﬁ&,%ﬁﬁ?&, delH SR Yt M mEEsB Yt 4! onami de

( Conpound
N- cvanonetdngsol @mppsitia) gasebwssixbipientthabliscienartliyyavaitdbterta onelef skillimfhoartd 38;

Shemvt St £ angl SR FRTACENER de pee i Slbfostdnts, eliuse 18689%g0. c1)
3 (2t pgensﬂcioge,tg'efaﬁhﬂxﬁﬂﬂhbé Tk el silidh g8l M agRSi vl steatatd) sdide steasapound  40;
enot ea as - -

2- ( 2- Benz &Wessel memasr%@prt}quhé@ﬂe,ldr(eﬂ sk 7tk 2 thep like. yﬁlm %ovn pen
11- ~V' -b ,
1- ~V' - beqaydii ’éi‘i‘%ﬁi@&mﬂi‘? bk QQ&EP&%% &éter &ﬁ?f)& gglc%l ??05 Cy&gi A

NR- Bi s- [(S) 1- enzooxazol - 2-yl - met hahoy ropyl

mal onam d@ar(ommmmimdmg tlum@ﬁmomm,ﬂaﬁmMBeg@mb}e orzsyutheticeorigin (6.8le

d di vi dual
St er odP o fmut i SovHeat G ot L soolip€F b thsrikel B Ed kil Santeds T e 1
accept abl garfieuldrly foﬁmjbcﬁble\sam&ms( @clgde Watel! dlias,Jagadous edirosamaelires. and the

N- oxi de derivati ves, drug 20 derivatiyv protected derivatjves,
i ndi vi dual i soHSr&nowR 0 RQ‘EP% ofF ‘P‘g@i?e‘r@ t%‘?]é‘?‘ﬁ?ﬂ““”%ﬂ?ﬂbﬂﬂ?@&/ and

Uility: Iésb%aﬁWHWoftf&&ulaﬁ&?%émlﬁﬂﬁos% ém'o\f@xdgfi&n%a%& of

cat hepsin are usef ul reatin I'seases I n which
cat hepsi nfagtogﬁ:hiowmga thoset off $kill i the arty dfepharmaceutical sciences. In general, a

15  composition of a compound of Formula I for treating a given disease will comprise from

0.01%w to 10%w, preferably 0.3%w to 1%w, of active ingredient with the remainder
being the excipient or excipients. Preferably .the pharmaceutical composition is
administered in a single unit dosage form for continuous treatment or in a single unit
dosage form ad libitum when relief of symptoms is specifically required. Representative
20 pharmaceutical formulations containing a compound of Formula I are described in

Example 10.

Chemistry:
25
Processes for Making Compounds of Formula I:

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

30 VCH publishers, 1989,
In the reactions described hereinafter it may be necessary to protect reactive

+ functional groups, for example hydroxy, amino, imino, thio or carboxy groups, where these
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pat hol ogy and/ or synptomatol ogy of the disease. For exanple, the conpounds
of the invention are useful in treating autoi nmune di sop e EEe 2609c! udi ng,
but not limted to, juvenile onset diabetes, nmultiple sClerosis, penphigus
vul gari s, " di sease, nyasthenia gravis, system

eryt hermt‘gggg’@r 6eumatt oid arthritis and Hashinoto's 30$Fqu{¢$§271&?2tzi S

allergic disorders, including, but not limted to, asthma, and all ogeneic

i mmune responses, including, but not limted to, organ transplants or
tissue grabktdssireddh RFRaNprodwdt,36 aivﬁid itieR un®ahied particightfonid Ghrehdtiond. Vi Ng
excessive_el astol ysis, such as 30 0 3 FEB 2008 WD 02/ 098406 PCT/ US02/ 17922
chroni ¢ ofeRYentional Brofsating,grauRs maxsbaused irpacgordancayrithdandprd mretisePiol i ti s,
excessi ve Y t I Shdl t n ] k1ies and
cardi ovasgﬁlhg?@dsleg?a?z (gjﬁéiﬁ d . @Zq%ﬁuﬁpﬁu%%&? a‘t}%eupgrr%;. %gtéhepsi nSis
i mpl i cat eGhﬂmstry"thhnWibymdSm, 7&99&1., therefore, inhibitors of cat hepsins S

are ofguse |n . ,5 The c ne pr ot ease
inhibl%ory act|V'§b F%Bﬂéxggﬁﬁ%ﬁ% gé@ﬁbﬂﬂiﬁi FBH“% %e det er ni ned
by net hodptokmaﬁmthhmwhfgmdidnéﬂcherﬁd(iﬂ| inthe art. SUI table in vitro
assays for measuring protease activity and the inhibition thereof by test
conpounds are known. Typicallﬁgathezﬁﬁ nmeasur es protease induced
hydrol ysis of a peptide based betails of assays for measuring
protease inhibitory activity are set forth in 10 Exanples 6-9, infra.

Adm ni stration and Pharmaceuti cal Cofositions: In general, conpounds of
Formula I will be admnistered igg tharapgutically effective amunts via
any of the usual and acceptabl e noges own in the art, either singly 15
or in conbination with one or nored hegapeuti c agents. A therapeutically
effective anmount may vary w dely depending on the severity of the disease,
the age and relative health of the subject, the potency of the conpound
used and other factors. For exanple, herapeutically effective amunts of
a conpound of Forrmula | may range fro aboyt, 3 mcrograns per kilogram
body weight (jig/kg) per day to about iﬂh€RRﬂbran1per kil ogram 20 body

wei ght (ng/ kg) per day, typically from about 10 g/ kg/day to about 0.1

ng/ kg/ day. Therefore, a therapeutically effective amount for a 80 kg human
patient may range from .about 100 p.g/day to about 100 ng/day, typically
fromabout 1 g/day to about 10 ng/gfay. |n general, one of ordinary skil
inthe art, acting in rellanc upop pelsonal knomﬁedge and the disclosure
of this Application, wll Xain a therapeutically effective

2
o) 0 P R
I

in which X R', R?, R® and R* are as defined in the Summary of the Invention.

10 Compounds of Formula I can be prepared by condensing an acid of Formula 2 with
a compound of formula NH,CR'R*X?. The condensation reaction can be effected with an
appropriate coupling agent (e.g., benzotriazol-1-yloxytrispyrrolidino-phosphonium
hexafluorophosphate  (PyBOP®),  1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI), O-benzotriazol-1-yl-N,N,N° N -tetramethyluronium

_15 hexafluorophosphate (HBTU), 1,3-dicyclohexyl-carbodiimide (DCC), or the like) and
optionally an appropriate catalyst (e.g., 1-hydroxybenzotriazole (HOBt), 1-hydroxy-7-
azabenzotriazole (HOAf), or the like) and non-mucleophillic base (e.g, N-
methylmorpholine, triethylamine, or the like, or any suitable combination thereof) in a

suitable solvent (N-methylpyrrolidinone, or the like) at ambient temperature and requires
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25 anmount of a conpound of Fornmula | for treating a given disease. 30 The
conpounds of Fornmula | can be adm ni stered as pharnmaceutical conpositions
by one of the followi ng routes: oral, systemc (e.g., traQJEEBe006

i ntranas suppository) or parenteral (e.g., intr scul ar,
intraveng‘&ggg?qmslogbcut aneous). Conpositions can take t g%;ﬂép Y2 tablets,
pills, capsules, sem solids, powders, sustained release formulations,

sol utions, suspensions, elixirs, aerosols, or any other appropriate
conposi ti 9o 0ot %o eOPIEleIRS redétion! TA A8BfddPdescribtioh THAUE dyfthess Ul @ | 10
conbi nation 31 0 3 FEB 2006 WO 02/ 098406 PCT/US02/17922 Wth at |east one
phar naceu¢querpnd, of, Femmilaf by the erosesse in Reastipn Sohemeck ds petchortls imithe

non-t oxi ¢ x&hﬁl&sag,ﬁ nistration, and do not adversely affect the therapeutic
benefit of the ~ C{ll ve ingredient. Such excipient nmay be any solid, liquid,
semi sol i d or, GompovedsoafFermila iwhereeX'ds-aNHXY oo prepared tyaaeedingxci pi ent
that is genegl}alflg ava;glﬁa | eqt,0 one of skill in the art. 5 Solid

phar net et B 4° fowing Regetion Sehem§e™ st ar ch, cel | ul ose, talc, gl ucose,

| act ose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, nagnesium
stearate, sodium stearate, gl \Reaétivn Sehéies? earat e, sodi um chloride, dried
skimmlk, and the like. Liquid and sem solid excipients may be sel ected
fromwater, ethanol, glycerol, prop?&hene gl ycol and various oils,

i ncl udi ng those of petrol eum ar41i mal{, vegetable or synthetic origin (e.qg.,
10 peanut oil, soybean oil, mi i L.OHsesanme oil, and the like).
Preferred liquid carriers, partigqulanly for injectable solutions, include
wat er, saline, aqueous dextrose afQd gPycols. The anmount of a conpound of

Formula | in the, conposition may varzy wi dely dependi ng upon the type of
formul ation, size of a unit dosage, kind of excipients and other factors
known to those of skill in the art of pharnaceutical sciences. In general,

a 15 conposition of a conpound of F N?i‘-bk:’a | for treating a given di sease
will conprise fromO0.01%v to 10%w, pfe érably 0.3%v to 1%w, of active
ingredient wth the remai nder being|the excipient or excipients.
Preferably the pharmaceutical conpokition is admnistered in a single
unit dosage form for continuous treafnent or in asingle unit dosage form
ad libitumwhen relief of synptons RS specifically required. Representative
20 pharmaceutical fornul ations ' %Q a conpound of Forrmula | are
described in Exanple 10. Chem stYy: X3

in which X?, R? and R* are as defined in the Summary of the Invention.

10 - Compounds of Formula I can be prepared by condensing an acid of Formula 2 with
a compound of formula NH,X®. The condensation reaction can be effected with an
appropriate coupling agent (e.g., benzotriazol-1-yloxytrispyrrolidino-phosphonium
hexafluorophosphate  (PyBOP®),  1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCD), O-benzotriazol-1-yl-N,N,N°, N -tetramethyluronium

15  hexafluorophosphate (HBTU), 1,3-dicyclohexyl-carbodiimide (DCC), or the like) and
optionally an appropriate catalyst (e.g., 1-hydroxybenzotriazole (HOBY), 1-hydroxy-7-
azabenzotriazole (HOAf), or the like) and non-nucleophillic base (e.g, N-
methylmorpholine, tricthylamine, or the like, or any suitable combination thereof) in a

suitable solvent (N-methylpyrrolidinone, or the like) at ambient temperature and requires
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25 Processes for Making Conmpounds of Fornula |: Conpounds of the invention
may be prepared by the application or adaptation of known nethods, by

whi ch is meant methods used heretofore or described in th@3|FERe®ure, for
exanpl e t cribed by R C. Larock in Conprehensiv '

Tr ansforrrgtai%gﬂr]\%?& 30 VCH publishers, 1989. In the reac?f:c%\[g%ggzéri bed
hereinafter it nay be necessary to protect reactive functional groups, for
exanpl e hydroxy, amno, imno, thio or carboxy groups, where these 32 0 3
FEB 2006 W@ Q2/hofE46 Gomplkie the 2datiichl 2A alerailetbddstiystionTot the sinthedls d:t“ra)lduct, to
avoi d their unwan rticipation in,the reacgtjons, , Conyenti ona

protecti n@mﬁi?%mgé’%%g?ﬁ@é A °iH’i°°5&96§)FH§~ﬁ%°@9W§° onag édﬂé?td%ﬂﬂd%tﬂ?ece, for
exanpl es FRsplesyVnfil@ eene and P. G M Wits in "Protective G- oups in Organic
Chem stry" John Wl ey and Sons, 1991. 5 Conpounds of Forrmula I, where X is
NHC(R ) (R2) X2, can be prepared by proceeding as in the follow ng Reaction
Schenecl: j . ' nich X2, R, R2, R3 and R4
are assde ?ﬁ@gﬁd}g&c%%%%?%ngf%ﬁgﬁﬁ%gﬁ?ﬁ%wlo Compounds of Fornul a |
can be prepar eAl coppamd &€ Fainnua boan de pparéd dsarpiingac@utiobllynacceptablegersind of
;ggrglpﬁi g?ﬁ%%ﬁixdg%&é&%? e_ré}%fsé %nrmro ?clfet éo?nrf)oﬁr?cp w? aghﬁ:ageeu?ic yt han
benzot r i agekptdbly indigahicior Byganieatidi AdeRRPER) @ phathacdiayaly AdapaBlRaaphat e
(PyBOP(r))-, .. 1-(3-dinmet hyl am nopr OP%ill ) -3-ethyl carbodiimde hydrochl oride
(EDCI), Ondslitioncselt pha eamapoupd af Rermulanycan be prapread iy reacting the fies acid form

hexaf | ' ) o L, fi , th
T ke) " Snq PPap R Wil blamiois Sy Kb Borp Bt Bl 58 WibBbie 00 1 220l e
S Sy P pogi i e sy s e

- e | | C e tLe. ) t N) rne, ., tri m ne, oOr e
ke or SRS otsbaitd SC Rl Brebt o suipnios sl g
(N- et hy| pMtefratively, W8 \lt fovmstofehel coinBdundé oFFHRMERY chEbPREFEdNRing Al equi res 33

of the starting materials or intermediates.

15 The free acid or free base forms of the compounds of Formula I can be prepared’
from the corresponding base addition salt or acid addition salt form. For example, a
compound of Formula I in an acid addition salt form can be converted to the corresponding
free base by treating with a suitable base (e.g., ammonium hydroxide solution, sodium
hydroxide, and the like). A compound of Formula I in a base addition salt form can be

20  converted to the corresponding free acid by treating with a suitable acid (e.g., hydrochloric
acid, etc).

The N-oxides of compounds of Formula I can be prepared by methods known to
those of ordinary skill in the art. For example, N-oxides can be prepared by treating an
unoxidized form of the compound of Formula I with an oxidizing agent (e.g.,

25 trifluoroperacetic acid, permaleic acid, perbenioic acid, peracetic acid,
meta-chloroperoxybenzoic acid, or the like) in a suitable inert organic solvent (e.g., a
halogenated hydrocarbon such as dichloromethane) at approximately 0°C, Alternatively,
the N-oxides of the compounds of Formula I can be prepared from the N-oxide of an

_appropriate starting material.

30 Compounds of Formula I in unoxidized form can be prepared from N-oxides of

compounds of Formula I by treating with a reducing agent (e.g., sulfur, sulfur dioxide,
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0 3 FEB 2006 WD 02/098406 PCT/US02/17922 3 to 10 hours to conplete the
reaction. A detailed description for the synthesis of a Cé)mgound_ of
Formula | by the processes in Reaction Schenme 1 is set t &4 KEBr20g6he

Exanpl es, wi Compounds of Fornula |, where X is N e prepared
by pr ocee‘glb%lﬁﬁgmas in the foll ow ng Reacti on Schene 2%@%2?19%# Scheme 2 2
I in which X3, R3 and R4 are as defined in the Summary of the Invention. 10
Conmpounds of Fornmula | can be prepared by condensing an acid of Forrmula 2
vv} ]E h tadCfr_l”ﬂthﬁnyhghésfahiﬁé}ﬂmuhﬂtm&-'clleﬁ&lhﬁ@ﬁ@it@ﬁy(ﬁﬁﬁ&,%omﬁisitﬁ’dhl&ﬂe, be

effected W an appropriate coupling agen e.g., .

benzotr i a?thf@@ﬁw ‘E)@&( F]F“S B AR é‘l'lf-agleriﬁerb REETA SRIVENh (S B e Regtonitile shaaPnat e

(PyBOP( Q) g u@o,g&iggaﬁgwmgﬁg})@@gwwb) -3-ethyl carbodiim de hydrochloride
(EDCI), O%enzotri azol -1-ylI’-N, N, N ;N -tetranet hyl uroni um 15

hexaf | uor ophosfnémg deriattygs,of thezompoynsis ofiEoryuladaah beipiepared by MEBYJs or t he

i ke) and t | a cat.al yst . 0. - hydr nzotri azol e
(e LR R OB HOL R B 3 o Rl acls s st st (495

non- nucl eBiaigdanicant Meeicinal Ghemidtky LoeelsyVetos, phrsiss)y) eFor bxdngilé) wppaopriaee, or the

| i ke, or any suitagble conhinati,on thereof) in a suitable salyent

(N- et hyl Wﬁ?“@? Pl Bogepareq Oy TrActing g apn-derivatized campewndpf Eormpla I3l & equi res 34
0 3 FEB 2Q0anNeu8ahARTH8ai(d L UEIRbIER ARy Rabihot BIORBML o fnfBpRbngt € the
reaction. A detailed descriptron for tthe synthesis of "a conpouhd of

For mul a | cashonatgeorghol#®dses in Reaction Scheme | is set forth in the
Exampkg@s, infr . | L i i 0 s of

For nu:lg l: A c%ﬂ%%ﬁdnd o&vﬁgo%cgﬁ%gggﬁmg%%gaﬁ@g%gg% pha 0cq‘g“ut ically
accept abl ® thase df orcdlinbaiytskidirin ¢latt. Bydetadlad déstdptioh of the eehiigess applicablofo t he

d with h ticall tabl e i ani ¢ or..organic acid.
At or nat | (P8I jeatiaf Gh FrRRERE & QR 34 JRSlefsianplcoap e touad dn o Wn Clees of a
conpound P;otéi‘ﬁh{f_ﬁhgtpk IOl SPARRTR FYedition] SRR WS & B6nd hiee1999i d form 10 of

t he conpound wi phar maceut i cal fg acceptabl e I"'norgani c or organic base.
| nor gani cCompounds of the present invention may be conveniently prepared, or formed during the

15  process of the invention, as solvates (e.g. hydrates). Hydrates of compounds of the present
invention may be conveniently prepared by recrystallisation from an aqueous/organic
solvent mixture, using organic solvents such as dioxin, tetrahydrofuran or methanol.
Compounds of Formula I can be prepared as their individual stereoisomers by reacting a
racemic mixture of the compound with an optically active resolving agent to form a pair

20  of diastereoisomeric compounds, separating the diastereomers and recovering the optically
pure enantiomer. While resolution of enantiomers can be carried out using covalent
diasteromeric derivatives of compounds of Formula I, dissociable complexes are preferred
(e.g., crystalline diastereoisomeric salts). Diastereomers have distinct physical properties
(e.g., melting points, boiling points, solubilities, reactivity, etc.) and can be readily

25  separated by taking advantage of these dissimilarities. The diastereomets can be separated
by chromatography or, preferably, by separation/resolution techniques based upon
differences in solubility. The optically pure enantiomer is then recovered, along with the
resolving agent, by any practical means that would not result in racemization. A more
detailed description of the techniques applicable to the resolution of stereoisomers of

30  compounds from their racemic mixture can be found in Jean Jacques Andre Collet, Samuel
H. Wilen, Enantiomers, Racemates and Resolutions, John Wiley & Sons, Inc. (1981).
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and organi c acids and bases suitable for the preparation of the

phar maceutical ly acceptable salts of conpounds of Formnul a\g ¥R iugé forth
in the definitions section of this Application. Alternativ ?y, t salt
forms of {B@yedkgeounds of Fornula | can be prepared USiPQQ/U%@J/ﬁ 22 of the
starting materitals or internediates. 15 The free acid or free base forns of
t he conpounds of Fornmula | can be prepared’ fromthe correspondi ng base
addition salt or acid addition salt form For exanple, a conpound of
Formula | in an acid addition salt formcan be converted to the

correspondi ng . free base by treatin ith a i tabl e bas e.g., ammoni um
hydr oxi de sol JPFWWO@FMPW{}‘EPS&P‘%E‘EW? ylaiPWSSW%BBYg]WH‘ of Formul a
| in a bagy adgicihgh cSdpdunti 8f Farkak He 20 converted to the corresponding
free acid by treating wth a suitable acid (e.g., hydrochloric acid, etc).
The N oxi des of conpounds of Fornul &RY can be prepared by nethods known to
those of ordinary skill in the t. kor ‘gxanple, N-oxides can be prepared
by treating an unoxidized formo he&rconpound of Formula | with an

oxi dizing agent (e.g., 25 trifluorgper@&cetic acid, permaleic acid, .
perbenzoi c acid, peracetic acid, netg-chloroperoxybenzoic acid, or the
like) in a suitable inert organic solvent (e.g., a halogenated hydrocarbon

S]EIC[]ha% di chl ozildtm?d?wjld ?ﬁforll:pr}aﬁiﬁz(i‘ﬂfﬂéx’yimgclfkt Ri‘,{két, Rﬁl_a&idy)_i’daré hfe N- oxi des
0 e conpoun ~0 al c r.epar rom the N-oxide of an
appropri ate staﬁﬁﬁ%ﬁﬂl %mw%gh%ﬁ%ﬁﬁﬁ&%am%fm a | in unoxidized form
can be pr@ar geactif®acdisotind 65F@nulaQoKiRPA! oaﬁda%w%h%ggg%é%r%bggo&z BGa

reducing agent (e.g,, sulfur, sulfur dioxide, 35 .
PCT/ US02/ 1792 2¥kigh %némd ngﬁﬁﬂ%@}beﬂm the Stmperyodfyer Jnvention &ati um
borohydride, phesRRe g trichloride, tribroni-de, or the like) in an

suitable inert organic solvent (e.g., acetonitrile, ethanol, aqueous

di oxahlk, @) t roptibnally comtertihgtagoBP@mdrerf Homuda Liatoi ajfibimvesutizhllt he conpounds of
Formula | can Qe E%Fcpa{t'ed by methods 5 known to those of ordinary skill in
the art (e.qg. FEBIOF P her details see Saulnier et al. (1994), Bioorganic

and Medi c(D)al dptiemllyicoaveltigla@hls forMQf a cémpdund dPBEulalIqb n6aili¥ofln; appropri ate
pr odr ugs (CESn be .prepared by reacting a non-derivatized corrpouncf of Formul a

| with a Bui raierelly seayspgan ppgridigforn ef gcompound of Formula I'mto a
1, 1-acyl oxyal 'ﬁﬂhﬁﬁ%&@l@ﬂfﬂc%ﬂtéﬂ&tﬁwﬁﬁ&a' ni trophenyl carbonate, or the
Tke) 15 @ optionalfy converting an N-oxide form of a compound of Formula I its
unoxidized form;
(G)  optionally resolving an individual isomer of a compound of Formula I from a
mixture of isomers; '
(H)  optionally converting a non-derivatized compound of Formula I into a
20 pharmaceutically prodrug derivative; and
(D  optionally converting a prodrug derivative of a compound of Formula I to its

non-derivatized form.

Examples: .
25 The present invention is further exemplified, but not limited by, the following
examples that illustrate the preparation of compounds of Formula I (Examples) and

intermediates (References) according to the invention.
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10 Protected derivatives of the conpounds of Fornula | can be made by neans
known to those of ordinary skill in the art. A detailed description of the
techni ques applicable to the creation of protecting groupﬂﬁaﬁEBtwl r
renoval QQBOQ 8ggund in TW Geene, Protecting. Goup |n cr anlc

Synt hesi s, tion, John Wley & Sons, Inc. 1999. 20f the

pr esent |nvent|on may be conveniently prepared, or forned durlng the 15
process of the invention, as solvates (e.g. hydrates). Hydrates of
conmpounds of the present inventREFERERCHEE conveniently prepared by
recrystallisation from an fgﬂgﬁﬁgégrgq@kf solvent m xture, using organic
sol vents such as dioxin, t hanol Conmpounds of Fornul a
| can be prepared as their individual stereoisoners by reacting a racemc
m xture of th Qu i call actl e resolving agent to forma
pair 20 of di 2‘5%@%8. 28@?7&@ g‘fm’eb%% @eﬁsﬁé@g‘ém‘)@omrs and
recoves i nig nielifylend thieAde 4150 H‘:!)'»Gas%@@i@&toqﬁ@’ban%eht‘éd olution of enantiomners
can be carried out using covalent diasteromeric derivatives of conpounds

of For nultaethyimalosyeldprids (8.36amip6laxnsl) mmestiylefeehiveide (20enly. Thmmbml li ne

di ast er eqgi:sol reoners hay, stinct 5| cal properties
(e.g., melt F\%‘Kl%)m nt e&?%m.rﬁtﬁgﬁlggpt nmergtgﬁeﬁrl f #qqr%@dtp sdimtd)  etc.) and
can be r gcalli NHCBE 'Bxemgaaioeldyebwadﬁiﬂrﬁled aoRheDRitPAquehR B didinS Si mlarities.

The di as oner e rated by chromatography or, preferably, by
separ at | g’ﬁ% Q0P ﬁ}ef’?’ ?@Bﬁﬁaege%em%ﬁw anfl eyaporatrdde givamethylibi | i ty. The

opti cHl | 2-phéhifcEbaiylemte. i S then recovered, along with the resolving
agent, by any practical nmeans that would not result in racem zation. A nore

det ai | ed” descéi plxtse of m%bylt%nhmquerb@na@mamm 59 6t hmoi)eshtﬁmﬂ:n on of

stereois cap,.be found in
Jean Jacqg gn{?r egww&@'loe?%m%@wpg gr‘ﬂn}’ﬂ%}& ifingngt es and
Resol ut i dM)MthaemMmcmworriﬁﬁ&é Th%@eac@orﬁnﬁl%ﬁ’e@&%m‘é@ 02/098406
PCT/ US02/, 7922 n su ounds of Fornula | are nade by a process

whi ch coffPic §8’§ e, CRC éﬁ@teﬂw@e&at% B &l el GHhmgpmbined xgacts weewi th a
d
conpasne m&heﬁcmwbﬁné\"&@Ma ?(%ld E%ﬁu :@ lTﬁ% re%{ags %ﬁ%%are as

defined in the Surmary of the Inventlon acting a
conpound PBFfigddnnilAsh chropatagraphy ompiticagkl elutimpwith 2% IR taictexatsiteh R3 , R4

and X3 angeaRtilfs %ﬁbﬂﬁ&rﬁa&o&ﬁ@xaﬁgﬁgw%58f48t’)qy1ef Swent hon for
A solution of methyl 2-phenylcarbamoylhexanoate (0.98g 3.9 mmol) in methanol
(10 ml) was treated with sodium hydroxide (4 ml, 4 mmol) at ambient temperature for 17
20 hours. The methanol was removed under reduced pressure and the residue was treated with

IN HCI and extracted with ethylacetate (twice, 50 ml each). The organic layers were

washed with brine, dried over magnesium sulfate and evaporated to give 2-
phenylcarbamoylhexanoic acid (0.68 g, 2.9 mmol, 74% yield).

25

REFERENCE 2
Cyclohexylmethﬂ-ﬂ-phenyl-malogm'c acid

A mixture of methyl 2-phenylcarbamoylacetate (prepared as in reference Example
30 1)(439 g, 22.7 mmol), lithium hydroxide (1.08 8, 45 mmol) and bromomethylcyclohexane
(3.76 ml, 27 mmol), in N-methylpyrrolidinone (25 ml) was stirred at ambient temperature
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Formula I; and 10 (C) optionally converting a conpound of Fornmula | into a

pharmaceutically acceptable salt; (D) optionally convert('tg%. g m t form of
a conmpound of Formula Ito non-salt form (E) optionally \§ rting an

unoxi di z f f a conpound of Forrmula | into a phar ti.cally
accept able‘goo@é}loge; 15 (F) optionally converting an N—Sg?@g&{lgg of a

. compound of Formula I its wunoxidized form (G optionally resolving an
i ndi vidual isomer of a conmpound of Forrmula | froma mxture of isonmers;

(H opti ofal? KoE®NTRS feadtibnamirfite WY povrddiife des VAR ExRhctddOR i blBerl | NtO a
20 pharmaceut | cal prodrug derivative; and (l) optionally converting a

|
pr odr ug d@ﬂﬁmﬁsvég%ml gachh tract were wiaghed withgvaterghenhyineadied\w¥eti zed form

Ex | es: : ' trd i r | not limted
by Che. { RpdpReb SuBe Rt ivad AR ThERetsfe bt ufl S BRR LleblnilloralonD (0
For mul a | silid@gaheliitieg) withn t0% iethylacetatel (lekas) (oRiveamethyleds)ychhexylmdethy-X¥-0 t he

[ tl 4 3% 0.3 FE 6 02/ 406 ., PCT/ US02/ 17922, REFERENCEI

o Pront| CHFRARARIEEERARAD & G ok 295 5o TG PR YRS FRVe 195 a0 ol )
and tri et fnibesidwidifedd6 pHI2 wilDINTHUL )The aqiedudRdi a6 Bardetel Hith@hef 850 nl) was
cooled to,-20C g& tésaa%ﬁd wi t h net hyl I&)nyl,chl oride (8.36, M, 60nmmol) in
met hyl enetfBes 699a € ythe etracts wers weshed Wit wate, thea bEpe. slfied oVeF warm t o

ambi ent ARl ditfard 8 afienedio 3V 21D AILIAAL N RGO el | The
organi c | ayer was separated and shed w aqueous sodi u T car bonat e

t hen bri nd.12igd18biyedd)over nagnesi um sul fate and evaporated to give nethyl
10 2- 61eny| car banoyl acetate. A m xture of nethyl 2-phenyl carbanoyl acetate
(1.159g, 6 mml) lithium hydroxide (0.43g, 18 mml) and 1-iodobutane (0.91
m, 8 mol) inN-nethylpyrrolidinone (10 m) was stirred at anbient

tenperature for 1.5 hours. The REFERENCBE xture was poured
2-Cyclohexylmethyl-V-phenethyl-malonamic acid

[

Sodium (6.9 g, 0.3 mol), dissolved in ethanol (300 ml), and then diethylmalonate
15 (50.3 ml, 0.3 mol) was added. Bromomethylcyclohexane (46 ml, 0.33 mol) was added and
the reaction mixture was heated at 70°c for 14 hours. The reaction mixture was cooled and
the ethanol removed by evaporation. The resulting mass was dissolved in ice water and
then extracted with ethylacetate. The organic layers were washed with water, then brine
and dried over magnesium sulfate. The solvents were removed under reduced pressure to
20 give diethylcyclohexyl malonate.
A solution of diethylcyclohexylmalonate (12.8 g, 0.05 mol) in ethanol (100 ml) was
 treated with a solution of lithium hydroxide (1.2 g, 0.05 moles) in water (50 ml) and then
stirred at ambient temperature for 15 hours. The ethanol was removed at reduced pressure
and water (50 ml) was added to the residue. The reaction mixture was eitracted with ether,
25 cooled on ice and acidified to pH 1.5 with HCl. The aqueous phase was saturated with
NaCl and extracted with ethylacetate (twice, 150 ml each). Drying over magnesium sulfate
and evaporating the solvent gave ethyl 2-cyclohexylmalonate (8.52 g, 37 mmol, 74%
yield).
The ethyl 2-cyclohexylmalonate (8.52 g, 37 mmol) in ethylacetate (80 ml) was
30 cooled to 0° C and treated with dimethylformade (50uL) and then oxalylchloride (3.93 ml,

45 mmol). The reaction temperature was raised to room temperature and after 2 hours the
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into ice water, extracted with ethylacetate (twice, 50 ml each). The

conbi ned extracts were 15 washed wth brine, dried over g sul fate
and evaporated. The residue was purified by flash chron# ﬁp#@bon silica
gel el utigg o¥hdsing20% et hyl acet at e/ hexane to give met hylrey 13

2- phenyl car banoyl hexanoate (0.715g, 48%yield). A solution of ethyl

2- phenyl car banoyl hexanoate (0,989 3.9 mmol) in nethanol (10 m) was
treated with sodium hydroxide (4 m, 4 mol) at anbient tenperature for 17
20 hour s. solents metchremorted wader redoted pebssurede pive etlyiCegclohayilshybohtbridee resi due

Sach) | Tho. or AR REHg 85y Rk i B ALIP o il SRS T Agnos u

sul fate amfofeNAB6lufdSRastadd & tuasolmmrwbﬁaneﬂaﬂmefmm 3 n%ﬁél)ja:{dQV 68 g, 2.9
mrol , 74%vyield). 25 REFERENCE 2 2- Cycl ohexyl met hyl - N phenyl - mal onam c

acid A ni m@thylmomhohmwo 82491!1@01}/111@&16’13@’145?(”6{0 ah-ﬂ@"c( prfep £ mitutes then r ef er ence

Exa I I|th| I’OXId 5 mmol ) and
bro%m&t hy?cyclﬂgg xa‘iyl% ?@%lfé twom%tf afw%?n)t ’ﬁﬁYWﬁ[&Wﬁ%ﬁg‘&tf%ne (225 m )
\Ig/ac% a tS 6 r2 ;T%lgg wasrrduf hn:tia;dtvr]iueémﬂmtattr(sﬁﬁanm&ﬂf@(iﬁ% T\n@oﬁgame&gémas

or 0, ction mxture was poured into ice water
and ext r atePugedandvashedat @%&GN 1 aqgsgus,Nakg ﬁgh on v, dried/oXert s wer e

washed wi fnbgﬂéﬁﬁﬁrsuﬂl@&@é\ﬂaﬁ&ate&jﬁﬁ(ﬁ?reﬁﬂfeﬂ reﬁﬁ%‘eﬁie%&cﬁié'vifaé ﬁl@ea% evapor at ed.
The residue was purified by flash ch rorra ography on si eI uting

with 10% @dlnlthmg@hymglaﬁd;iyltwyglph@yww -phepsjlayl m@nm?%ﬂ& N 5 phenyl
mal Ongﬁmtﬁl(l%rﬁ%olgn"/a gﬂpm)d 29% vyield). The aqueous | ayer above was
o] led to

cool e ice and acr: pH 2 with IN HCl. The aqueous | ayer was
extracted w t IThetester aboSe ((1.36@ 1. lmﬁhﬁmﬂ ineatitangl (A0 chl) Was meateldacmﬁbmﬂ:r e washed

i th h b d d
Gi ve 2. cy EBHEGH Wbt Ficots b b SRt ARE SAVT ¢4 pug InSiSUAmCI d) | 10
REFERENCEm&tute (asdifuted I watd (B@M)Bé.hd WashBERRA E't}ibr(@ﬁhﬁé‘ A0nfl edth), drngodi um (6. 9

g, 0.3 nmol), dissolved in ethano then di ethyl nal onate 15

(50. 3 m , aqueans ey wm@o&dd@@mﬁsmﬂbﬁﬁﬂwl&w)l aof extzacted (with etylaceta®3 nol ) was
added1§nd(3 times, 30 ml each). The ethylacetate extracts were washed with brine, dried over

magnesium sulfate and evaporated to give 2-cyclohexylmethyl-N-phemethyl

acid (0.138 g, 0.46 mmol, 42% yield).

20 ' REFERENCE 4

clohexvlmethyl-N-pvridin-4-vlmethyl-malonamic aci

Ethyl 2-cyclohexylmethylmalony! chloride, prepared as in Reference 3 (0.307 g,
1.25 mmol), was condensed with 4-aminomethyl pyridine using the method of Reference
25 3 to give ethyl 2-cyclohexylmethyl-4-pyrin-4-ylmethylmalonamate (0.237 g, 0.74 mmol,
58% yield).
This ester was hydrolyzed with sodium hydroxide using the method of Reference
3 to give 2-cyclohexylmethy]-N-pyridin-4-yimethylmalonamic acid (0.041 g, 0.14 mmol,
19% yield).
30

Proceeding as in the above referenced examples provided the following compounds:
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the reaction m xture was heated at 70c for 14 hours. The reaction m xture
was cool ed and the ethanol renobved by evaporation. The re[sog %#sts was
dissolved in ice water and then extracted with ethyl aceta rgani c

| ayers d wwth water, then brine and dried o ium

sul f at eweﬁlﬁe sol vents were removed under reduced pr essé’?gmggﬁq% gi ve

di et hyl cycl ohexyl nmalonate. A solution of diethylcycl ohexyl mal onate (12.8
g, 0.05 nol) in ethanol (100 m) was treated with a solution of |ithium

hydr oxi de (1. ZNQenﬁle&yaah@(ahndﬂﬁym@dm{amé&&ldM) and then stirred at anbient
tenperature for 15 hours e ethanol was renmoved at reduced pressure and

wat er (50 ni) 4whclohrdmethyl-VH4-pheagxymbenyhHmalpramie pids ni xt ure was extract ed
with ether, 25 _ eoghdyvigievi-ar@r %Pgmm-% 5 with HCl. The aqueous
phase was satur a?ed V\{]ﬂﬁ y?wdg%e%ﬁggdtp&gcte W t chét hyl acetate (tw ce, 150
m each). Dryi%§ydousrylmetybsimmphalinfayle-oxarmomeniparidt i ng t he sol vent gave
ethyl g-cyclo .£4% vyield). The ethyl

2-cycl ohexyhna]??#‘;l{gﬁéx gf%gcléhexg]%leﬁ:}%malopgn PF}91 acetate (80 m) was 30
cooled to 0 C mﬁ:glclbheaplhemywwwﬂtpﬁmam-mwmahmﬁk@o:(aﬁﬁuécldand t hen

oxal yl ehl ori de, (3. iS e reactiqQn tenperature was raised to
r oom t enper at &Y 9&3&‘} H’ry'é"%‘é 3V algaamie aCiiER 2006 WO 02/ 098406

PCTI US02/ 17922 g?&&@ﬂﬂﬁleﬂ@[.wwm%wl_H%%Egg&LCGd pressure to give ethyl
2- cycl ohexyl mal onyl lori"de. The mal onyl chloride above was diluted to 28

mM vol ume withe- GY‘H‘)heE)tlmeﬁWbNdﬁdnﬂhw-wﬂdmﬁaﬂ)-malommmracldas added to a

sol uty®n of p L Py and .N- . thylm)rphollne(o.40
g, 4 ;n(?ml) |nhzg?ﬁél@ék@{gg?&lé@zﬁp§92§§mﬁ%§l@m&% ‘nutes the 5 reaction
m xture was al2-OyeichekylmethyiviVi(@ paaai’mxszmheﬁy@rmﬂmhﬁé&mver ni ght. The reaction
m xture was di w.th_ e | acet and ice water (5 m). The
organi c | ayer %\E;ﬁcﬂ? L‘&y(ﬁ r SIWOPW’G&F’G 0.05 N HCl, then aqueous
NaHCGO3, then byl @onﬁmygg_cgmgﬁexymﬁa litAt e and evaporat ed under
reduced pressure. The residue was purified by radial chromatography to

give ethyl 2- c%erqM@xxlmﬁth(S&%@txdmdw-namhuhmmad)snmnme acidp g, 1.10
nmol 2% vyi el ) in ethanol (10 m)
was t%éelat ed atﬂt g}(lﬁé{hgf %&ﬁmﬁ%vﬁ%ﬁlygque%%&%og‘#'um hydroxide (1.3 m
of IN) for 2.R- ﬁmhmxymamyt-msidmydmnmwum) Wvago-Piopichivcheiti t h water (30 m)
and washed wt The gueous Iayer was cool ed,
aci dified wit h’i1 ?)&?ﬁfﬂ@i lé"f‘hﬁl ﬁiﬁd&é@r‘z{gﬁe inglinge- &l?ﬁgﬂxampa%c acid,
. 2,N-Bis-cyclohexylmethyl-3-oxo-butyramide;
2-Cyclohexylmethyl-N-(2-methoxy-benzyl)-3-oxo-butyramide;
20 2-Cyclohexylmethyl-N-(1-phenyl-ethyl)-malonamic acid;

N-Benzyl-2-cyclohexylmethyl-N-methyl-malonamic acid,
2-Cyclohexylmethyl-N-(3-nitro-benzyl)-3-oxo-butyramide;
2-Cyclohexylmethyl-N-(4-methoxy-benzyl)-malonamic acid;
N-(3-Carbamoyl-phenyl)-2-cyclohexylmethyl-malonamic acid,

25 2-Cyclohexylniethyl—N-pyﬁdin-S-ylmethyl-malonamic acid;

| N-(4-Carbamoyl-phenyl)-2-cyclohexylmethyl-malonamic acid;

2-Cyclohexylmethyl-N-(tetrahydro-furan-2-ylmethyl)-malonamic acid;
2-Cyclohexylmethyl-3-(3,4-dihydro-2H-quinolin-1-yl)-3-oxo-propionic acid;
N-tert-Butyl-2-cyclohexylmethyl-N-methyl-malonamic acid;

30 2-Cyclohexylmethyl-N-methyl-N-propyl-malonamic acid;
N-Butyl-2-cyclohexylmethyl-N-methyl-malonamic acid;
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15 (3 times, 30 mM each). The ethyl acetate extracts were washed with brine,
dried over nmagnesiumsulfate and evaporated to give
2-cycl ohexyl met hvl - N-phenet hyl mal onamic acid (0.138 g, 003FEEE06 420

yield). NCE 4 2-C cl ohexvl nmet hpry, din=4-yl ety am c acid
Et hyl 2- g‘??ﬁ@ﬁ met hyl mal onyl chloride, prepared as |E¥h§@79 ce 3 (0.307

g, 1.25 mol )52gaagl?eggﬁyqyf%ﬂd}rg]eﬂ%d%ﬂo%%tarc%' pyridine using the nethod

of Reference 2

2- cycl ohexyl net(ryk: Wﬁﬁwu%gmgummmggm@%@? g, 0.74 mol, 58%
yield). Thi s ester was hydrol'yzed with sodi um hydr oxi de using the met hod of
Ref er ence o-Benzenesulignyi- 81benay1¢ﬁmmyl-hursgwamdx n-4- |yl mal onani ¢ acid
(0.041 g, 0 14 mol, 19%yield). 30 Proceeding as in the above referenced
exanpl es provi ded the fol I owi ng conpounds: 40 0 3 FEB 2006 WD 02/ 098406
PCT/ US02/ 17922 N-Benzyl - 2-cycl ohexgtAmbiwh - mal onam ¢ aci d;

2- Cycl ohexyl net hyl - N-(4 phenoxy- phenyl )- mal onam c aC| d

2- Oycl ohexyl net hyl - N- ( 3238h@kdlcyanome] B lonap

2- Cycl ohexyl nmet hyl - 3- nor phol i n- 4 oo )pr op| oni ¢ aci d; 5

N- Cycl ohexyl - 2- cycl ohexyl et hyl - oﬁf’am c ‘acid; 2-Cycl ohexyl met hyl

N- napht hal en- 1-yl nmet hyl - mal onam ¢ agi d;

2- Cycl ohexyl met hyl - N- pyri di n- 3-yl - majonam ¢ aci d;

2- Cycl ohexyl met hyl - NN-di i sobut yl - mal qham ¢ aci d;

2- Cycl ohexyl met hyl - N- ( 6- met hoxy- pyHi din-3- ¥ ) - mal onami ¢ acid; 10

2- Cycl ohexyl met hyl - N- (2-thi ophen &yl - thyllli)- 4N1am c acid;

2- Cycl ohexyl nmet hyl - N- ( 3- phen wehl ¢ aci d;

2- Cycl ohexyl met hyl - N- (4-ni tr{ zyI onam ¢ aci d;

N- Cyanonet hyl - 2- cycl ohexyl met R’y - mal Ynant“c aci d;

2- Cycl ohexyl net hyl - N- (5, 6, 7, 8-tet rahydro napht hal en- 1-yl) - mal onam c acid;
15 2-(%(}(;Iohexylnethél-l\l- 2pr|d|n2yl hyl ) - mal onam ¢ aci d

2- cycl Bhexyl nethypplution somprisedh 0f RcRhepyearb qn -hexamejg goidr A88 - &,mraeli),d

prepared as in Reference 1, in DMF (5.0mL) was'treated with PyBOP® (425 0.8mmol),
aminoacetonitrile bisulfate (140mg, 0.9 mmol) and triethylamine (600pL, 4.3mmol). The
mixture was stirred for 3 hours and then partitioned between water (20 mL) and ethyl

acetate (S0 mL). The organic layer was separated and washed with 1 M saturated sodium
15  bicarbonate solution, 1 M hydrochlorié acid solution and water, dried (MgSO,) and

concentrated. Product was purified from the residue by flash column on silica gel (60°A)

with 50% ethyl acetate in hexane to provide 2-butyl-N-cyanomethyl-N’-phen

(125 mg, 57% yield). . 'H NMR: (DMSO) 10.01 (s, 1H), 7.59 (d, J=8Hz, 2H), 7.31 (t,

J=THz, 2H), 7.06 (t, J=7Hz, 1H), 4.13 (d, J=6Hz, 2H), 3.32 (t, J=8Hz, 1H), 1.80 (m, 2H),
20 1.25 (m, 4H), 0.86 (t, J=7Hz, 3H). MS: m/e 273.9.

EXAMPLE 2
omethyl-2-cvclohexvimethyvl-N'-phenyl-malonami
(Compound 2);
H I;l N



2- Cycl ohexyl met hyl - 3( 3, 4-di hydro-1 Hi soqui nol i n-2-yl)-3-0xo-propionic acid;
2, N-Bi s-cycl ohexyl net hyl - 3 - oxo- butyram de; FEB 2006

2- Cycl ohexyl met hyl - N- ( 2- met hoxy- benzyl ) - 3- oxo- but yr am de; 5@

2- Cycl oh N ( 1- phenyl - et hyl ) - mal onam ¢ aci d;

N- Benzy| eg cg@#gﬁexyl met hyl - N-met hyl - mal onani ¢ acid; FCT/USKAT

2- Cycl ohexyl met hyl - N- (3-ni tro-benzyl) - 3- oxo- but yram de;

2- Cycl ohexyl nmet hyl - N- ( 4- met hoxy- benzyl ) - mal onami ¢, acid;

N- ( 3- Car banoyl - phenyl ) - 2- cycl ohexyl net hyl - mal onam ¢ aci d; 25

2- Cycl ohexyl rret hyl - N-pyri di n- Bf%&rret hyl - mal onam ¢ aci d;
N- ( 4- Car banoy| A pdutign cpmprissdaf aH{eelpheny ylﬁieplmelrmiommacld (350 mg,

3 gg: 8&3@%"%jr:g‘{ep%b‘{%qﬁke%ﬂ%%ﬁgmﬁie% ﬁ%})} ?@-g&o p op| g’nl c acid;

N-tent - Buﬂ ?mnibl)cgmino heetopiitritetbiisplfaté\(20@:tnigy1.3 medol) madNemethytniprphdline (0.30

2- I th nam.c acj d;. .

N Bty - 2P A Qe D ffons (oD AT wifed i bient tymperpers 06 v
02/ 09840612 héys.| CrtRxighdtivhtixtuiie WadlipdBied hto "RICNIAC] afd Gxtracted with

(R) - 2- Benzyl car barmyl 4- phenyl sul fanyl butyric acid; and

4- Benz eneSRYIRGSHR. - Dieeganis Rbaserrassipshed Wit enicong sapratsd sodivmpbigarboratenyt vl - N- ¢
anY onet ylddbr Iﬂﬂ%@% E?E&B?Hﬁéﬁeovex( h Qﬁiﬂqm?t %gré\)aﬁggt/g&7 esifhe SOl ution

conpri sed of 2-Phenyl car banmoyl - hexanoi ¢ aci , prepared as

in Refer ewwunﬁedhyxwﬁl qhsamhg)raphmsmg&Oé’mtmdaomateﬂmemmlugnt (ozpz@gg 8mmol ),
héth&nd AT

{ e;tﬂ# i e?ig% nq ggolt;et ween

vvat er ( 20NMI§ (Bmsoatlbm (s arp s, 0551-1311])1% 7T59€{g0]=gtgalm)r atyp(t JA@stepar at ed
i carbonat e sol ution,

and WaShegI‘-I 6‘? iu rated sodi um 15

hydr ochl o QZi("dJ%7 zy b A-134¢ TreHs RH).d:4 7l It ias AR, Lo, éﬁnbbﬂ'ﬂ,r at ed.

Pr oduct B9 (nf residue by flash colum on silica gel (60A)
@), 09(tl 28y NIS O 18,2 .

15
EXAMPLE 3
-cyanomethyl-2-cyclohexylmethvl-A’-phenethylmalonamide
(Compound 3)
H H N
¥ W A _#
20

A solution comprised of 2-Cyclohexylmethyl-N-phenethyl-malonic acid (138 mg,

0.46 mmol), prepared as in Reference 3, EDCI (115 mg, 0.60 mmol), HOBt hydrate (92

mg, 0.60 mmol), N-methylmorpholine (0115 ml, 1.38 mmol) in N,N-dimethyl
pyrrolidimone (4 ml) was stirred at ambient temperature for 10 min, Aminoacetonitrile

25  bisulfate (106 mg, 0.69 mmol) was added. The reaction mixture was stirred at ambient
temperature for 2 hours, then poured into cold IN HCI and extracted twice with
ethylacetate (50 ml each). The organic phase was washed with aqueous sodium

bicarbonate and then brine (50 ml each), dried over magnesium sulfate and evaporated.
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wi th 50% et hyl acetate in hexane to provide
2- butyl - N-cvanonet hyl- N - phenvhnal onam de (125 ng, 57%yvyield).. '"H NWR
(DVBO) 10.01 (s, 1H), 7.59 (d, J=8Hz, 2H), 7.31 (t, J 7Hz, 03HFEB 20066 (t,

J=7Hz, 1H) d, J=6Hz, 2H), 3.32 (t, J=8Hz, 1H), %8 20 1. 25

(m 4H), ‘803%{&’??"% J=THz, 3H). MB. W 273.9. EXAVPLE 2 N gﬁﬁ?ﬁ’é&ﬁvl 2-¢ cl~

ohexyl net 1- M pheavl - mal onam d (Conpound 2); 42 Q 3 FEB 2006 WD 02/ 098406

PCT/ US02/ 17922 A sol ution conprised of

2- Cycl ohe Xk mesidug wablppfifisty by fﬁ&iaD&ﬁBh@to?ﬁpl@ vsiig 509 ethylhcetatei®dane ar epar ed as

in Reference 2, E (250 ), HOBt hydrate(lggngé) 1.3 mol),

am no acefBet {9 provde,Y-cyanome clohexyle ae RyimalenampaenseBhol i ne

(0.30 5 nbgy 2ield tth ( tirred at
% Jield) MR NMRD S%SCBWJ ﬁﬂ{i)?ie 2% Isctwoéﬁz (1325 485

anbi ent teng rature for urs m xt’ ed into

col d I N H&LO (dh dFHa Zﬁ)sﬁéc(rm\BHhZ%t(hﬁﬁIzeﬂi)t Y (ﬁﬁh’ﬂ-l)olg:{ml,éHpﬂ.SS(anwas washed
wth ue %g%%iﬁeg) sodi um bi carbonate and then brine (50 m each)

dri ed over gr’ie ul fate and evaporated. The residue was purified by
radi al chromat ogr aphy using 50% et hyI acet at e/ hexane as eluent to provide 10

N- C anonet vl -2-cvcl ohexynee 1hyl- henyl mal onam de (179 ng, 48%yield).
'H NVR (DVBO) 10.01 (s, 1H), 8. LE4= =5k, 1M, 7.59 (d, J=7Hz, 2H),
7.31 (t, J=SHz,p.g A s5Hzae 2H), 3,47 (t,

J=7Hz, 1H), 1. m m . e3132 15
EXAMPLE 3 N-cyanonet hvl - 2- cycl o(@(@nomdﬁyl -N - phenet hyI mal onami de
(Compound 3) 20 A solution conprised of
2- Cycl ohexyl met hyl - N- phenet hyl -mal onic @ci™y (138 ng, 0.46 mmol ), pr epar ed
as in Reference 3, EDCl (115 g, 0.60 , HOBt hydrate (92 ng, 0.60
mmol ), N-net hyl nor phol i ne (0115 m, 1.338 Dl ) in N, N-dinet hyl
pyrrolidinone (4 m) was s Pgd atll anb entherrperature for 10 mn.
Am noacetonitrile 25 bisul flate (106!1 W was added. The reaction
m xture was stirred at anbi npay at Gf hours, then poured into
cold IN HO and extracted twice withg g

10

A solution comprised of 2-chlohexy]methyl—N-pyi'idin-4-ylmethyl-malonic acid

(41 mg, 0.14 mmol), prepared as in Reference 4, was coupled to aminoacetonitrile as

described in Example 3 to providé N-cyanomethyl-2-cvelohexyvimethvl-A'-pyrid-4-

ylmethyimalonamide (13 mg, 28% yield). 'H NMR; (DMSO) 8.5 (m, 4H), 7.20 (d, J=6Hz,

15 2H),4.3 (m, 2H), 4.13 (d, J=5Hz, 2H), 3.3 (m, 1H), 1.6 (m, 7H), 1.1 (m, 4H), 0.83 (m, 2H).
MS: m/e 329.08.

20

cyclohexylmethyl-malonamide
(Compound 5)
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ethyl acetate (50 m each). The organi c phase was washed w th aqueous sodi um
bi carbonate and then brine (50 ml each), dried over rragneﬁi u%égl%ate and
evaporated. 43 0 3 FEB 2006 WD 02/098406 PCT/ US02/ 17922 ﬁe- ue was
purified &l chromat ography using 50% et hyl acet a as el uent
to provi d"gbl{)é@gﬁorret hyl - 2-c¢ cl ohexvl omet hvl N__phenet h’%ﬂ&ﬁ%ﬁg% de (56 nyg,
36%yield). "HNW (DWsO) 8.38 (t, J=5Hz, 1H), 7.98 (t, J=6Hz, 1H), 7.25
(m 5H), 4.10 (d, J=6Hz, 2H), 3.2 (m 3H), 2.71 (t, J=7Hz, 2H), 1.6 (m
7H, 1.1 (m 4H), 0.85 (m 5 2H). me 342.10. EXAMPLE 4

N- cvanonet hyl - 2-c¢ cly ohexyl agt hy-N iri d- 4-yl met hyl mal onam de ( Conpound
4) 10 A solution conprise

2- Cycl ohexyl nmet hyl - N- pyri 4- il

ic acid (41 ng, 0.14 nmol),

' j-Rpacetonitrile as described
in Exanple 3 to provide N-cyanonme?hv exvhnet hyl - N-pvrid_4_

' R=(DMSO) 8.5 (m 4H), 7.20 (d,

J=6Hz, 15 211), 4.3 (m 2H), 4.13 (d SHz, 2H), 3.3 (m1H),1.6 (m
7H,1.1(m 4H), 0.83 (m 2H). ME: 29.08. EXAMPLE 5 20 N
[ 1- (I - Benzooxazoi - 2- vl - net hano 1f) - 3- phenyl- propyl1- N-benzvl -2- 1
hexvl met hvl - mal onam de (Conpound 5) 44 0 3 FEB 2006 WO 02/ 098406

PCTI US02/ 179224 At 40e N- S - nal onam ¢ acid
(200m, . coreay e Aoy Rty e Gl hANBRIORI GMbg™, SO0 &
2- ami no- 10.65tmnl JIQBY (I59mg.yl.04nmaily BC (3 dérag-0176momd), @-886my1- 0. 69mol ) ,
di chl of ongt and .triethyl am ne 06L . (6D s.allowed to
stir 25. ho @Qg%él%%%fwen%@tmgw%éﬁgm, p&% W%)h@lphlgr@g)[eh{agg\@g@t) and
washed Wi iy ﬁm&l&%_(mpb, onémﬁm&ws bifidwed 1@ 2 Her. | B¥lpretRict ans of
saturated NaHSC31 dried over SO4 and concentr at ed.

extracted into ethyl acetate (60mL) and washed with two 15mL portions of 1N HCI,

and two 1SmL portions of saturated NaHSO,, dried over MgSO, and concentrated.

Ethyl acetate (SmL) was added and a white precipitate formed and was collected to give

10 N-[1-(1-benzooxazol-2-yl-1-hydroxy-methyl)-3-phenyl-propyl]-N'-benzyl-2-

cyclohexylmethyl-malonamide (81h1g, 0.12mmol, 21% yield).
N-[1-(1-Benzooxazol-2-yl-1-hydroxy-methyl)-3-phenyl-propyl]-N'-benzyl-2-

cyclohexylmethyl-malonamide (70mg, 0.126mmol) was dissolved in 0.6mL
dichloromethane and treated with Dess Martin periodinane (107mg, 0.253mmol). The

15  mixture was stirred for 2 hours, then 8mL of 0.26M NaS.zo3 in saturated NaHSO, was
added and the mixture was extracted with two 15mL portions of ethyl acetate and
washed with two 4mL portions of saturated NaHSO,,- The organic layer was dried over
MgSO, and concentrated. The product was recrystallized from ethyl acetate and hexane

20  gcyclohexylmethyl-malonamide (40mg, 0.072mmol, 57% yield); 'H NMR: (DMSO)
7.88 (m, 1H), 7.68-7.40 (m, 3H), 7.35-7.10 (m, 10H), 6.90 (m, 1H), 5.65 (m, 1H), 4.43
(d, J=5.7Hz, 2H), 3.25 (m, 1H), 2.74 (t, J=8.0Hz, 1H), 2.46 (m, 1H), 2.17 (m, 1H), 1.77
(t, I=7.4Hz, 1H), 1.64 (m, 7H), 1.22 (m, 4H), 0.87 (m, 2H); MS: (M*+1) 552.8; 551.68.

25 The following compounds of Formula I were provided by proceeding as in the

above Examples:
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Ethyl acetate (5nL) was added and a white precipitate formed and was
collected to give 10

N-[ 1- (1- benzooxazol - 2-yl -1 - hydr oxy- net hyl ) - 3- phenyl - propqualﬁ-Egew%l - 2-
cycl ohexygwb mal onam de (81ng, O0.12mmol, 21 %yi el

[1-(1- Benélggx/gg?!éG 2-yl -1 -hydroxy-net hyl) - 3- phenyl propy /[%9261& 22y| 2-
cycl ohexyl net hyl - mal onam de (70ng, 0. 126mmol) was dissolved in 0.6nL

di chl or onet hane and treat ed wi th Dess Martl n periodi nane (107ny,
0.253mmol ). T Pic lhﬂwh&mdta((%inp%ﬁihd {'H0. 26M

NaS203 HS d th d h
two 15WL”a@ﬁ@éﬂé&ofsqi‘lah%6}!:“329;?@%4&495‘%&ﬁi&mwxéd‘df——?sﬁ%ﬁ%é?n‘if ons. of
sat ur at ed Iﬁpﬁmg JJm PH q |lfQH)3rl 1\/@,391(3 g (R 8 b}gﬁ;@g@ _%Qg foncent rat ed.

The product was recr Sta |ze rom et F1y| ‘acetat e ane to gi ve
N- [ 1- ( 1- Benzoo¥Reugyl-0 -gyange ; amide] (Qumpenmly 7); 2H20

cr<l onsy \pldgisgrhaged 9 éé@ﬂg%%mwﬁm T M 5 65 (m
1. 4 43 TH 4,12 68 85 (g 30, 13 @57H0N1. 1 GhED D 854, ) MGkl 381, 2. 45 (m

217%%% 1.77 (t, J=7.4Hz,1H), 1.64 (m 7H), 1.22 (m 4H), 0.87
(m 2H) (1 f)3552 8; 551.68. 25 The foIIovm ng conpounds of Fornula |

were provided fagydnk ﬁﬁmﬂm Stfex{ it EN - OB Y AR lontnid
02/ 098406 PCT/ usozlﬂ
N- cvanone{rmponde I‘BNM&(DI\@@VH} blselD) 80 (1178, dHx G e(d(Jediin diid 6)

N o5 o) 130T R P (i, 1M, 9 (a2l g, 48 e, of WhriferiR S LR 2T

2H) I\/S ( MR L. 748 O, 1,1 (Nr,léHmi)ﬁZ(M 2E[)3Mﬂw@t/b)H=406t01M Wme¢<405ms§ hvl mal onani de

(Conpound 7); NIVR( { 4.33 (dd,

J=6, 15Hz, 1H) P2 wyihalogamide (Comppungiy) ' 1.6 (m

7 1.1 1H‘}‘H{)IR 85 8 = d43;

I\I-H)cvano ik - -c(\}m}ll )( 18rrg![_?1 6%11:318@)) (Z#g:ﬁ 11g)r’lv7 Mrr]g\ll %}Réﬁnqgg Compound
NR% %63 Zl'y%llﬁ) 30l &5 2H), 2 H),Hi)6(mz9 1¢1(m, #Hy,1885 2H) 10

737 L. t,J=7Hz,1H), 7.0 (m 4H), 4.14 (d, J=5Hz, 2H),
3. 47 ?% J= 7 H;l\l/lﬁ/l%)?#&o& 1 1 (m 4H) , 0 92 (m 2H); M (rﬂe) =
406. 10, MW . & DB II5{ ofbholin 3>oxbprepiondmitde/”

phony! pr bRy H&@g@@%@@@gQqﬂ(t§%4ga'iff§wm51@snz,%}s 3, ﬂn e, 11,
1.65 (m, 8H), 1.15 (m, 4H), 0.85 (m, 2H); MS (m/e) = 308.05;
N-cyanomethyl-2-cyclohexylmethyl-A"-naphth-1-ylmethylmalonamide (Compound
20 11); '"H NMR(DMSO): 8.53 (t, J=5Hz, 1H), 8.43 (t,J=6Hz, 1H), 8.04 (m, 1H), 7.94 (m,
~ 1H), 7.86 (d,J=8Hz, 1H), 7.5 (m, 4H), 4.85 (dd, J=6,15Hz, 1H), 4.65 (dd, J=5,15Hz, 1H),
4.12 (d, J=3Hz, 2H), 3.3 (m, 1H), 1.6 (m, 8H), 1.0 (m, SH); MS (m/e) = 378.18, M. Wt.
377.18;
N-cyanomethyl-2- cyclghexylmethyl-M-pmg-g-y]mglongmlde (Compound 12);
25 'HNMR(DMSO): 10.24 (s, 1H), 8.75 (s, 1H), 8.54 (t, J=5Hz, 1H), 8.29 (d, ]=5Hz, 1H),
8.04 (d,7=THz, 1H), 7.36 (m, 1H), 4.13 (d, J=5Hz, 2H), 3.49 (t, }=7Hz, 1H), 1.7 (m, 7H),
1.1 (m, 4H), 0.9 (m, 2H); MS (m/e) = 314.91;
ﬂ-gyanomethyl—Z—cyclohe)_cyhgemxl-N',M-di;" sobutvimalonamide (Compound 13);
'H NMR(DMSO): 8.50 (t, J=4Hz, 1H), 4.09 (m, 2H), 3.63 (t, J=7Hz, 1H), 3.2 (m, 2H),
30 3.05 (m, 2H), 1.9 (m, 2H), 1.6 (m, 7H), 1.1 (m, 4H), 0.8 (m, 14H); MS (m/e) = 350.08,
M.Wt, 349.51;
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J=5Hz, 2H), 3.23 (t,J=7Hz, 1H), 3.1 (m 2H), 2.5 (m 2H), 1.6 (m 9H), 1.1
(m 4H), 0.85 15 (m 2H); M5 (me) = 356.02;
N- cyanonet hyl - 2- ccvcl ohexyl met hy1- 3- nor phol i n- 4 vl- 3- oxoprgpi 5R8 zﬂqﬁde

(Oorrpoun NVR(DVBO): 8.54 (t, J=4Hz, 4.12 P(Fﬂ.iug}]
(m 8H), dw%%'g”?d% 8H), 1.15 (m 4H). 0.85 (m 2H) NG T NN
anone vl -2-c cl ohexvl nethvl |V naphth-I-yl methyl ml onam de (Conpound 20

11); 'H NVR(DMBO): 8.53 (t, J=5Hz, 1H), 8.43 (t,J=6Hz, 1H), 8.04 (m IH),
7.94 (m  1H) ﬂxwﬂﬂl&mw@g@dmwmm Uz, 1H),
6(rn
m,lH),

{8 et sty e 5o e 4

| Oamaund 12
\ cyanome H; &21 27, o wﬂﬁbﬂ?tlhm adiion 0%5%3’2%%49‘?@“@@14 W e 3 (d,
J=5Hz,

8. 04 (d 1==7Hz 1H) 7 36 (m 1M 4.13 (d, J =5Hz, 2H), 3.49
(t, J— Hz, 1H) Foda (T TP : ]
N-cvanorrethyl

“HNVR( Dlvsmnpoaécsm)mmmmsomo,omammo (©SHE 16, 635 (s,mms 1H),

(m 27 ik Bloa e Pk Tya Tt 8 e, s i e s (™

PCT/ USOZ/ M 2 O hth, ZNHEMS! %>3‘45 Uptmwf Mg;ll i sopr opyhnal onat ni de
(Oorrpound 1%23 (‘rH IT@ gh 3 (Jn%b 4.1 .m 3H), 3.55 (t,
J=7THz, 1H), 3.46 12 aidy (Compound( m 10H) ,

PmSEtShg/I N%j%G matﬁ va?/rk@?(ngﬁ M{)\é‘g%tgﬂ%n%éo oun ﬁ?ﬁ&%{l\ C(E:v\éc;hex
10. 04 (s, (m.HH), 687H0n, 1H), 410%d:d=5Hz1PH), 8348, :(H),BZHItBJ—ZZlB&tH)( tg Wl 1H).
?h807(H§j o (‘P#)F%—ﬁ?méﬁ@ @Sn@”%ﬁf*%éwg?msm 01( MW 344 Z%’ N

Y H '.' .

cyanorret hyl - 2-)¢-y¢dnoi
10 16); H NI\/R( DVBO : 8.40

1H), 6. 95(Comppungy7); 1z ll‘l?)l-§41(;,13=8 W), 3. 21
g TLoo T, am; 7316&‘1-?14% 1HyL7.83 (JW-s‘Hé)zH)%% MR VB, ¥ - 348.09,

(t, J=THz, 1H), 1.6 (m, 7H), 1.1 (m, 4H), 0.85 (m, 2H); MS (m/e) = 406.04, M.Wt, 405.49;
N-cyanomethyl-2-cyclohexylmethyl-N-(4-nitrobenzylmalonamide (Compound
18); '"H NMR(DMSO): 8.61 (t, J=6Hz, 1H), 8.53 (t, J=6Hz, 1H), 8.17 (d, J=9Hz, 2H), 7.47
(d, J=9Hz, 2H), 4.41 (d, J=6Hz, 2H), 4.14 (d, J=6Hz, 2H), 3.3 (m, 1H), 1.6 (m, 7H), 1.1
20  (m, 4H), 0.87 (m, 2H); MS (m/e) = 373.02, M, Wt. 372.42;
N.N-biscyanomethyl-2-cyclohexylmethylmalonamide (Compound 19); 'H
NMR(DMSO): 8.59 (t, J=5Hz, 2H), 4.14 (d, J=6Hz, 4H), 3.28 (t, J=8Hz, 1H), 1.6 (m, 7H),
1.1 (m, 4H), 0.86 (m, 2H); MS (m/e) = 276,99, M.Wt. 276.34;
N-cyanomethyl-2-cyclohexylmethyl-N'=(5.6.7.8-tetrahvdronaphth-1-yl)malonamide
25  (Compound 20); 'H NMR(DMSO): 9.28 (s, 1H), 8.57 (t, J=6Hz, 1H), 7.21 (d, ]=8Hz, 1H),
7.05 (t, J=8Hz, 1H), 6.90 (d, J=THz, 1H), 4.16 (d, J=6Hz, 2H), 3.49 (t, J=7Hz, 1H), 2.7 (m,
2H), 2.5 (m, 2H), 1.7 (m, 11H), 1.1 (m, 4H), 0.91 (m, 2H); MS (m/e) = 368.04, M.Wt.
367.48;
N-cyanomethyl-2-cyclohexylmethyl-N’-(2-pyrid-2-ylethyl )rﬁalonmide
30  (Compound 21); 'H NMR(DMSO): 8.49 (m, 1H), 8.40 (t, J=6Hz, 1H), 8.00 (t, J=5Hz, 1H),
7.68 (dt, J=2,8Hz, 1H), 7.2 (m, 2H), 4.09 (d, J=6Hz, 2H), 3.42 (m, 2H), 3.17 (t, J=8Hz,
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N- cyanonet hvl - 2- cycl ohexyhnet hyl N - (3- phenoxyphenyl ) mal onam de (Corrpound
17); 'H NVR(DMSO): 10.1 (s, 1H), 8.45 (t, J=5Hz, 1H), 7. 41% J=8Hz, 2H),
15 7.33 (m 3H), 7.16 (t, J=7Hz, 1H), 7.03 (d, J=8Hz, & FES 2886 1H),

4.1 2 J=7Hz, 1H), 1.6 7H . 1.1(m 4 2H): M5
(me§"‘:4 °6ﬁ98§‘f91w 405. 49; H)I\I-cyano§r$hy:_?z-cyc(:r]ohe?ﬁrﬁ%f)ﬁ%&m v

M (4-ni trobenzvl) nmal bnam de (Corrpound 18);"'H NMR(DVSO): 8.61 (t,
J=6Hz, 1H), 8.53 (t, J==6Hz, 8.17 (d, J=9Hz, 2H), 7.47 (d, J=9Hz, 2H),

4.41 (d, JH§l¥85 72 4 H)30.83 () 2 3.04 1.1 20
(m 4I(-|) 0H27 @Iﬁﬂ %2 l(.ﬂstH-ﬁ) 3%6*51)24 )M V\l(Iﬁn }?FMS G« 3304
N- bi scvan%@f 42« cch ohex net 13, ly.,malona ide (Conpound 19); 'H

NVR(DVBO) 8. A Bz 1 A 3 =8Hz, W,
1 6((m )7H) *hn&mlg%ﬂ%%y%ﬁi’ﬂﬁwgﬁ%#&%@&w 276. 34

N- cyanone(Egthpand Q2); S AMROMBO):-8I3((§ J65Hz, 1H), 8.06 (d, J=8Hz, 1H), 7.24 (d,

8 tetr hv 9.28
SRV, TS iRy T grat SRS, o ony AYEhedE ) L) 600
Ed %HZ “”“X"J"WH’“‘“i‘ﬁ{*zm’ﬂ‘m’é’ﬁé%“m %mm@ﬁﬂﬁ%‘éﬁ M.
m m (m e
367. 48; N%é%iMn%ﬂ% cycl ohex |l met y1-N ;- nyr| d- yI et hyl ) mal onam de
30 (Corrpound 2)" R DIV . : ) 3lH),8.00 (t,
J=5Hz, 1H), 0 ' 0 2H), 3.42
(m 2H), mmnmlﬁﬂpmpdwd&?& ‘HM(DMSQ)\M%/JWOH)HUS/(GBH‘DA 17922 1H),

343, 040 P Eug) i kil v Bk B G oMt B b1 ) on T
DDr & - 3- @189 (m, 2H), 3.54 (m, 1H); MS (m/e) = 354.05, M.Wt. 353.46;

N-cyanomethyl-2. N'-biscyclohexylmethylmalonamide (Compound 24); 'H
NMR(DMSO): 8.34 (t, J=5Hz, 1H), 7.93 (t, ]=5Hz, 1H), 4.09 (d, J=6Hz, 2H), 3.23 (dd,
J=7,9Hz, 1H), 3.0 (m, 1H), 2.8 (m, 1H), 1.6 (m, 12H), 1.4 (m, 1H), 1.1 (m, 7H), 0.86 (m, -

15 4H); MS (m/e) = 334.00, M.Wt. 333.47; _

N-cyanomethyl-2-cyclohexyimethyl-N-(2-methoxybenzyl)malonamide
(Compound 25); 'H NMR(DMSO): 8.44 (t, J=5Hz, 1H), 8.27 (t, }=6Hz, 1H), 7.24 (dt,
J=2,THz, 1H), 7.10 (dd, J=2,7Hz, 1H), 6.96 (d, J=7THz, 1H), 6.88 (dt, J=7,1Hz, 1H), 4.30
(dd, J=6,16Hz, 1H), 4.20 (dd, J=5,16Hz, 1H), 4.12 (d, J=6Hz, 2H), 3.79 (s, 3H), 3.3 (m,

20 1H), 1.6 (m, 7H), 1.1 (m, 4H), 0.85 (m, 2H); MS (m/e) = 358.03, M.Wt. 357.45;

N-cyanomethyl-2-cyclohexylmethyl-N"-(1-phenvlethvlimalopamide (Compound
26); 'H NMR(DMSO): 8.25 (m, 1H), 7.4 (m, SH), 4.02 (m, 2H), 3.18 (s, 3H), 3.25 (m,
1H), 1.6 (m, 7H), 1.1 (m, 4H), 0.7 (m, 2H); MS (m/e) = 328.08, M.Wt. 327.42;

N-benzyl-N’-cyanomethyl-2-cyclohexylmethyl-N-methylmalonamide (Compound

25 27);'HNMR({DMSO): 8.62 (m, 1H), 7.3 (m, 5H), 4.5 (m, 2H), 4.13 (d,J=6Hz, 2H), 3.7 (n,
1H), 2.93 (s, 3H), 1.6 (m, 7H), 1.1 (m, 4H), 0.88 (m, 2H); MS (m/e) = 342.09, M.Wt.
341.45;

' N-cyanomethyl-2-cyclohexylmethyl-N’~(3-nitrobenzyl)malonamide (Compound

28); 'H NMR(DMSO): 8.6 (t, 1H), 8.5 (t, 1H), 8.1 (m, 2H), 7.6 (m, 2H), 4.1 (m, 2H), 1.6
30 (m, 7H), 1.1 (m, 4H), 0.8 (m, 2H); MS (m/e) = 373.07, M.Wt. 372.42;

N-cyanomethyl-2-cyclohexylmethyl-N’-( 4-1hethoxxbenzy1 )malonamide
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(Conpound 22): 'H NVR(DVMBO): 8.73 (t, J=5Hz, 1H), 8.06 (d, J=8Hz, 1H), 7.24

(d, 5 J=THz, 1H), 7.15 (t, J=7Hz, 1H), 7.00 (t, J=7Hz, I H), 4. 15éd J=5Hz,

4. 0 Syl M (e 340,07 MW, 330,160 N COBREE MR 11 (m
e vl -2-cy

| | ohexy |rre¥’h%’f”%w§3 (3. 4-di hvdro- | H-i soqui nol i n-2-vI ) - 3- %ﬁ%@@%wam‘ de

(Compound 23): * H NI\/R(DIVISO) 8.64(t, J=5Hz, 1H), 7.15 (s, 4H), 10 4.65 (m

2H), 4.11 (t, J=6Hz, 3.77 (m 2H), 2.8 (m 2H), 1.7 (m 7H, 1.1 (m
4H), 0. 89(Compodid 29)3‘15441\61!«&111)1\1% ): 8MB3 (,rlésﬂz,=m§5843 53144@,

R, J
NVR( DNVEO) -Sbize K 686 ﬁ%,ﬁxvhg%@%ﬁ%ﬁﬁ%ﬁ 1:%«%?5?2585@(1@) yilote, 24,
25 (5 s iy BT 0B e i g

N- cyanorrerﬂv(m@ﬁﬁélQﬂhtht 367 hS'I - (2- met hoxybenzy! ) mal onami de (Corrpound
25)° " H NVR( 8 3 2 e, 1H), 7,24 (dt,
J=2, 7Hz, 1H), 88 (dt,

J=7, 1Hz, 1(€)omp6u1&D30);(‘Hd»HVIREI6M$6M210 11!@ JH)’J;«SZI@ (MH) s,bsis 1ﬁb‘,|27‘753(hi)11-1)4 12 (d,

e et 53568, 67, 58 ot £ 508 i ety

N - ( whenszgggmm SR SEPDMIA 3520h;  H MR(DVSO): 8. 25 (m 119 7.4
(m 5H) gl _gm 1H),1.6 (m 7H, 1.1 (m
4H) 0. 7 (m cyangmethylt2=yclohgovimetizyl-Aapyyid-3-yhettydmalivhanside onmm:d/anorreth

5 63 oy TP HOMBROUSTY S¥ 0% SSGLARSE 795008 SHY S aeda 3R 4. 13 BT VP05
2 93 (s, 4&!;)405 (G,ZHDLBZI-G)nE rllml),nzt((m,?ﬁ)hlool(rﬂ&tuﬁmﬁm 2§§M£sl(m{)e)= 342 09
mal onami d@@o’?ﬁp@,&%wgm 'y ngzgwgcfxysng (;/ 11_1)( 8 5 E? e%)y 8.1 (m

2H), 7.6 (m 4-cb dyfBhe oR&h{1M-cyéidhexinétiinfifdhamfle8 (M 2H); M5
(me) = 373.07, MW

cl ohexvl nerporad 32) H—éﬂ\m;ﬁ an%drﬂ,a&%dblﬂizolﬂ), FEB(R 8z 20) 02/ 098406
st 1 SPer LRy A, 41 IRE o, 2l e T Tred lp, 5207,
SHz, 1 H), L.u(mSAHXIA9 (th-2E)] MS(nile)l= 357D47M. Wt. 356.42;
ome_th 1-2-cvclohexylmethyl-N-tetrahydrofur-2-vimethylmalonamide
(Compound 33); 'H NMR(DMSO): 8.38 (t, J=5Hz, 1H), 7.98 (t, J=4Hz, 1H), 4.10 (d,
J=6Hz 2H), 3.8 (m, 2H), 3.6 (m, 1H), 3.2 (m, 4H), 1.8 (m, 3H), 1.6 (m, 7H), 1.1 (m, 4H),
20  0.85 (m, 2H); MS (m/e) = 322,02, M. Wt. 321.41;

oxopropionamide (Compound 34); '"H NMR(DMSO): 8.5 (m, 1H), 7.35 (m, 1H), 7.2 (m,.
4H), 4.1 (m, 2H), 3.82 (dd, 1H), 2.78 (t, 1H), 2.72 (t, 1H), 2.59 (m, 1H), 1.8 (m, 2H), 1.5
(m, 7H), 1.0 (m, 4H), 0.7 (m, 2H); MS (m/e) = 354,02, M. Wt. 353.46;

25 “tert-butyl-N’-cyanomethyl-2-cyclohexylmethyl-N-methvlmalonamide
(Compound 35); 'H NMR(DMSO): 8.41 (t, J=5Hz, 1H), 4.09 (d, J=5Hz, 1H), 3.56 (t,
J=THz, 1H), 2.86 (s, 3H), 1.6 (m, 7H), 1.31 (s, 9H), 1.1 (m, 4H), 0.8 (m, 2H); MS (m/e)
= 308.04, M.Wt. 307.43;

N-cyanomethyl-2-cyclohexylmethyl-N°-methyl-A°-propylmalonamide (Compound

30  36); '"H NMR(DMSO): 8.5 (m, 1H), 4.10 (m, 2H), 3.60 (t, J=7Hz, 1H), 3.2 (m, 2H), 2.96

(s, 3H), 1.65 (m, 7H), 1.45 (m, 2H), 1.1 (m, 4H), 0.8 (m, SH); MS (m/e) = 294.02, M. Wt.
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(s, 3H), 3.27 (t, J=8Hz,1H),1.6 (m 7H), 1.1 (m 4H), 0.84 (m 2H), 4.11
(d, J=6Hz, 2H): Ms (me) = 356.97, MW. 357.45; 5

N- ( 3- car barmoylphenyl ) - N - cvanonet hyl _2_cycl ohex, |Y et hyl nﬂacﬁ%ﬁﬂﬂﬂ%

( Conpound b NVR(DVSO) : 10. 14 (s, 1H), 8.48 (t, 7.75
(d, 1M %V.%%}Lm%sgtf“ 1H), 7.35 (m 2H), 4.12 (d, 2H), 34"'(CtT§'¥ﬁ§37§;2 (m 7H),
1.1 (m 4H), 0.9 (m 2H), 3.29 (s, 3H): MS (me) = 357.11, MW . 356.42;
N- cyanonet hyl - 2- cycl ohexyl netl yl -1V -pyrid- 3-yl rret hyl mal onam de (Corrpound
10 31);' H2MR;DVEO): 8. 4 (m 4H), 7.55 (d, 1H), 7.25 (dd 1H), 4.28 (dd, 1H),
4.18 (dd, 1H) d 2 . 1,01 (m_4H), 0.78
(m 2H),; M ( nide (Compound

N- (4- car bayp SHNNﬂT(YJMS(g} sxsqmom; h\mg@ﬁsﬁé Qﬁgéydor(?zy ngg@xg‘dziﬁj ( Conpound
6)

32) ;"' H NVR(DVSO % =9Hz 2H),
15 7. 64 (& 3HkdigAm,7H), 1 (%zﬁfi)sflimi)tiHMOi:{m(élH) M ?398 OBMI(t, J=THz,
1H), 157 §ghasft). 1.1 (m 4H), 0.9 (m 2H); M5 (me) 357.04, MW.
356. 42; N-cvanorret hyI 2 cch ohexyl met hyI

N -t et r ahvdr of M yi-P giox 8. 38

(1 2ol s %ﬁ%ﬁ%ﬁ Hh, imimﬁ%mﬁ zzeé«? 85-,“% "
2H); MBS (M)a)zs-*r(s,m{)pzﬁ (M, Y¥D), 1312&.144 085 (m, 2H); MS (m/¢) = 266,01, M.Wt
N- cxanone % - 2- gycl ohexyl rrethv -3-L hydro- 2Hqui'nolin T -yl) 3

oxopr opi o 8le (Conpound 34);'H NNR(DIVBO) 8.5 (m 1H, 7.35 (m 1H), 7.2

GRS T R R e I

9|\,i34 Oﬁ MH/NMR@BMS@,HGGN—(SHZ {1 E Bt49I(t, FNdbﬁlzvm)%vret(ﬂnylom ; £:3%(dphexy) net hylll 0
t hvi (0]

oy 5Hz%)13r)%1(% éﬁ% 338 P")"ﬂ%) H{)zb‘@%% gl’%ﬁ ]765‘}(“?112}3%1}43 1.31 (s,

oH), 1.1 (rm‘e)=41®8,0201\’8\7\(tm672%and|v5 (ne) 308.04, MW. 307.43;

N—cyanorret hyl - 2-.cycl qh | - N - et th N propvl mal onanu de ( Conpound
30 36);' H NVREHESFHYS 2 orzguide (Coppprad 40kH) , 3. 2 (rn

2 96y > y
(lr;ibe) B 294%@@/'@ @269&8‘1‘= gﬁ@éfﬁ ‘giéi W%J&%& B Zﬁfﬁ%@ g%zz 203. 40;
. J=5Hz, 1H), 7.68 (t, J=8Hz, 2H), 7.25 (m, 5H), 4.26 (d, J=6Hz, 2H), 4.13 (d, J=6Hz, 2H),
3.36 (m, 1H), 3.19 (m, 2H), 2.00 (m, 2H); MS (m/e) = 400.04, M.Wt, 399.47;

* benzyk-malonamide (Compound 41) 'H NMR(DMSO): 8.56 (d, J=6Hz, 1H), 8.2 (m, 1H),

20 8.0-7.5 (m, 9H), 7.3-7.1 (m, 5H), 5.3 (m, 1H), 4.24 (t, J=6Hz, 2H), 3.41 (t, J=7Hz, 1H),
3.18 (m, 2H), 1.96 (m, 3H), 1.67 (m, 1H), 1.30 (m, 4E), 0.82 (m, 3H); MS (w/e) = 576.27,
M.Wt. 575.21; and

malonamide (Compound 42) 'H NMR(DMSOY): 8.41 (d, J=6Hz, 2H), 8.00 (d, J=8Hz, 2H),
25 7.89 (d, J=8Hz, 2H), 7.65 (t, J=THz, 2H), 7.53 (t, J=8Hz, 2H), 5.19 (m, 2H), 3.42 (t,
 J=8Hz, 1H), 1.98 (m, 2H), 1.74 (m, 2H), 1.52 (m, 7H), 0.94 (m, 10H), 0.77 (m, 2H); MS
(m/e) = 572.26, M.Wt. 573.4.

30 EXAMPLE 6
Cathepsin S Assay
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N butyl - N - cyanonet hvl - 2- cycl ohexvLnet h 1- N-net hyl mal onam de ( Conmpound 37);

'H NMR(DMSO): 8.5 (m 1H), 4.10 (d, J=5Hz, 2H), 3.60 (t, 1 m 2H),
2. 95 Es 3)H) 1.6 (m 7H), 1.4 (m 2H), 1.1 (m 6H), 08%F%-1?MSNB(Me)

= 308. 01, 5 307.43; N cyanonet hyl 2- cvcl ohexyl ?,

N- di met h TVM%gr?‘a"r% do ( Compound 38) - L1 NVR(DVEQ) © B, BEC Wsorae 1H), 4.11
(d, J:7Hz 2H), 3.62 (t, J=8Hz, 1H), 2.99 (s, 3H), 281(s 3H), 1.6 (m
7H, 1.1 (m 411), 0.85 (m 2H); MS (me) = 266.01, MW. 265.18; 10

N— benzvl - N- cvanonet hyl =2- ( 2- phenvl sul f anyl et hyl | mal onam de ( Conpound 39);

' H NVR( DVSO t, J=6Hz, 1H), 8.49 (t, J=6Hz, 1H), 7.3 (m .10H), 4.29
(d, J= éHz )2 °1ut14?n§af teg} conpdings lnzmmg@m@nmﬁon%wmfrepwm Wideof t, J=8Hz,

, 2. 054 nd. 2- envl sul fon
1 et oyt 2yl P ONSOT el R oty S/ . bt ST DS
8.56 (t, 306MApHNBES); EIBTAL2.5 thM; ddNeC1, 100 mM). $rndas ca ﬁirls(om) Moles’9 (t,

= . ~L. 68 , J9=8Hz, 2H), 7.25 (m 5 426dJ6Hz 2H), 4.13 (d,
§:2$ } 501@)2; p?.g)_f%%sa( hgffef}bvas a\lglbd@o@mdﬂ(gﬂ]gns E%@@smol ipf)s wwgmgxgdé‘gr = 400. 04,

1N benz e R e s R S ARG H bl T %5

(m 11, temperaﬁreO-ZFVQ-VahArg-lﬂMC'(QMleﬂ.m(ZS]uLEdﬂ)assaﬁbﬂfe(rmasldd)led 14 Et
1
Vir s 5o Rskay shiifiondying by dofysis b foflewenpuspironhoteineiically 4 th0 Bnsrd a

N. N-Bi s-f pcr}%y | |y met hvl -
mal onam dlém%t&% n%%aﬁglﬂig%ﬁéﬁ’lzo&faﬂﬂsgﬁﬂg c}‘c? t&% ° eéﬂ??{ecéﬁ%g&%( d, J=8Hz,
2H), 105 mu@dgswmamamancﬂrﬁ@ie(st J=T7Hz, 7.53 (t, J=8Hz, 2H),
5.19 (m 2H), 3.42 (t, J=8Hz, 1H), 1.98 (m 2H) 174(m 2H) , 152(m
7H), 0.94. (m 10H), 0.77 (m 2H); M5 (me) = 572.26, MW. 573.4. 30
EXAMPLE 6 Cathepsin S Assay 50 0 3 FES 2006 WD 02/ 098406 PCT/ US02/ 17922
Sol utions of test conpounds in varying concentrations were prepared in 10 L
of dinmethyl sulfoxide (DVSO angm Tluted into assay buffer (40 L,

conprising: MES, Cathepsin B Assay
15

Solutions of test compounds in varying concentrations were prepared in 10 pL of
| dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 uL, comprising: N,N-
bis(2-hydroxyethyl)-2-aminoethanesulfonic acid (BES), 50 mM (pH 6);
polyoxyethylenesorbitan monolaurate, 0.05%; and dithiothreitol (DTT), 2.5 mM). Human
20  cathepsin B (0.025 pMoles in 25 uL of assay buffer) was added to the dilutions. The assay
solutions were mixed for 5-10 seconds on a shaker plate, covered and incubated for 30
minutes at ambient temperature. Z-FR-AMC (20 nMoles in 25 pL of assay buffer) was
added to the assay solutions and hydrolysis was followed spebtrophotometrically at (A 460
nm) for 5 minutes. Apparent inhibition constants (K;) were calculated from the enzyme

25  progress curves using standard mathematical models. |

EXAMPLE 8
Cathepsin K Assay
30

Solutions of test compounds in varying concentrations were prepared in 10 pL of
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50 mM (pH 6.5); EDTA, 2.5 mM and NaCl, 100 MM . Human cathepsin S (0. 158
pMoles 5 in 25 .tL of assay buffer) was added to the dilutions. The assay
sol utions were nixed for 5-10 seconds on a shaker pl at e, cBIHER

i ncubat e m nutes at anbient tenperature. Z-Val AI\/C (9

nMol es |gwg)% /09%96 assay buffer) was added to the assafcxséalsﬂﬁ7ﬁs and
hydr ol ysi s was foI | owed spectrophotonetrically at (% 460 nm for 5

m nut es. Apparent inhibition constants (K1) were cal culated fromthe enzyne

progress dﬂ;ﬁ&@uammdugmm@hm‘tﬂafdhufmﬁw%ay idfer (098] éomﬁPéﬁ\yFMEN

Cat hepsi n Assay 15 Sol utions of test compounds in varying concentrations

were prepa? E‘@’I(Pﬁﬁ@)gED@'A, 2é|mMsmdD§Ené>me Howsopathepsin RdB.0%04 ut ed into
buf s

St SO AP SPERE) U vl el e s e e )

pol yoxyet mjsed firSelOtsetonds mﬂwphﬁe&ov&ed)ﬁﬁbmoﬁﬁdedjfoimlﬁﬁlhfeﬁattaﬁibleﬁpTT) 2.5
mV). Human 20 cat heﬁlgel n B (0 025 I\/bI es in 25 gL of assay buffer) was added

to t he?di FHPFBNEE CéaMg mfessmmr)wasa@ed@theme on a

AT %@@ronﬁ@aﬂg&%@@%aﬁ#@saﬁoﬁw B ShH 3ol S Bl Sme e
sol ut i ons Apparefitynhilsitiprscomstaets (K Jobdrovube lafed S0k tAPEL; S/ﬁ?&x‘o be§Pdubvés Bding 7. 460

run) forném Utetﬁ AEare i nhi bition constants wer e caIcuIatedfrom

the enzy praeymat es using standard mathenmatical nodels. EXAMPLE

8 Cathepsin K Assay 30 Solutions of test conpounds. in varyin

concentrations were prepared.in 10 L of 51 0 3 FEB 2006 WD 02/098406

PCT/ U892/ 17922 di net hyl sul foxi de (DVBO) and then di |l uted into assay buffer

(40 L, conprising: MES, 50 m\/l(w@[g@! EDTA, 2.5 and DTT, 2.5 m\).

Human cat hepsin K (0.0906 pMl eS™i E of assay buffer) was added to the

di lutions. The assay sol utions Qalhepsini Astay f or 5- 10 seconds on a shaker

pl ate, covered and incubated for 30 m nutes at ambient 5 tenperature.

Z- Phe- Arg- AMC (4 nhWbles in 25 L of assay buffer) was added to the assay

poLutions and gutilionh Yfied olPouh® th Wihg SBREEAROBEBIphEAL 10 of 0 460 N
15 dnnethyl sulfoxide (DMSO) and then diluted into assay buffer (40 uL, comprising: MES,

50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin L (0.05 pMoles

in 25 pL of assay buffer) was added to the dilutions. The assay solutions were mixed for

(D.—;,

5-10 seconds on a shaker plate, covered and incubated for 30 minutes at ambient
temperature. Z-Phe-Arg-AMC (1 nMoles in 25 pL of assay buffer) was added to the assay |
20  solutions and hydrolysis was followed spectrophotometrically at (A 460 nm) for 5 minutes.
Apparent inhibition constants (K;) were calculated from the enzyme progress curves using
standard mathematical models.
Compounds of the invention were tested according to the above-described assays
for protease inhibition and observed to exhibit selective cathepsin S inhibitory activity.
25  For example, the compounds of the invention were found to inhibit cathepsin S protease
activity at concentrations that are least 50 fold less than those concentrations required to
produce an equiactive inhibition of cathépsin K protease activity. The apparent inhibition
~ constants (K) for compounds of the invention, against Cathepsin S, were in the range from
about 10"°M to about 107M.
30
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Apparent inhibition constants (K1) were calculated fromthe enzynme progress
curves using standard mat hematical nodels. 10 EXAMPLE 9 Sa%Pg ;b@ L Assay
Sol utions of test conpounds in varying concentrations wer B din 10
pL of  15y@ioakdshiesl sul foxide (DMSO) and then diluted i buffer (40
L, conprising: NMES, 50 mM (pH 5.5); EDTA, 2.5 mM and %ﬁ{‘%@’g’x”rﬁvy Hurran
cathepsin L (0.05 pMoles in 25 L of assay buffer) was added to the
dilutions. The assay solutions were mxed for 5-10 seconds on a shaker

pl ate, covered and incubated forEXAMBURBI(eS- at anbient tenperature.
Z-Phe-Arg-AMC (1 nMoles in 25 .tL of assay puffer) was added to the assay
20 sol utions rﬁ%ﬁbﬁ""f?ﬁ@*ﬁ%@"h@% ng Coptamggreomraupdefl |y at (X 460
nm for Spémdawiies. Apparent inhibition constants (K1) were cal cul ated from
t he enzyne progress curves using standard mathematical nodels. Conpounds
of the invention were tested according to the above-descri bed assays for
prot eage inhibition and obser EQI i i el ective cathepsin S

i nhi bi t§ory activity. 25 For (gxan%‘pmgﬁgﬂpounds of the invention were
found to inhibit c&odmposndofFopnuibease activity Helogamgentrations that are

| east 50'fold | ess {.han t e .cqoncentrations reguired to produce an

equi acti ve i nhi bi ticéﬁwdﬁ‘c“&gﬁﬂ@ﬁ&aw K protease a@gi‘%ty. The appar ent

i nhi bition const agbgiufkHydrbade conpounds of thelgirﬁI%/enti on, agai nst

Cat hepsin S, were in the range from about 10'10Mto about 10"7M 30 52 0 3
FEB 2006 5 10 15 2&lysringy 02/ 098406 PCT/ US02/ 17922 EXAVPLE 10

Repreggnt ati ve Pharpggeutical Fornul ations Contqag' FU ﬂ%ﬁCOrrpound of
Formul a | o

INTRAVENOUS FORMULATION
Compound of Formula I 0.1-10 mg
Dextrose Monohydrate q.s. to make isotonic
15 Citric Acid Monohydrate 1.05 mg
Sodium Hydroxide 0.18mg
Water for Injection q.s. to 1.0 mL
TABLET FORMULATION
20 Compound of Formula I 1%
Microcrystalline Cellulose 73%
Stearic Acid 25%
Colloidal Silica 1%.

25
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F LATI ON Conpound of Fornula | 10-100 ng G tric Acid Monohydrate
?g?Lngmg(l)Jdi um Hydr(r)rgi de 18 ng Flavoring Water g.s. to 100 ggd FENTARE/ENOUS
FORMULATI ON  Conpound of Formula | 0.1-10 ng Dextrose Mnohydrate g.s. to
make isotonic Citric Acid Monohydrate 1.05 ng - Sodi um Hydroxi de 0. 18 rr}g
Water for Injection gq.s. to 1.0 nL TABLET FORMULATI ON Conpound of Fgrrru a0
| 1% M crocrystalline Cellul ose73% Stearic Aci d25% Col |l oidal Silical% 53

3 FEB 2006 E,ai nms 1. A conmpound sel ected fromthe group consisting of:
2-butyl - N t hyl - M phenyl - nal onﬁm dle; I - de
N- nonet hyl - 2- cycl ohexyl met hyl - N - phenyl - mal onam de; _
N- ggnomet hgl -2- C§C| ohexyl met hyl - N - phenet hyl - mal onam de, and the N-oxide
deri vat i ved; Aponnougdasiécted ifroes thepgroup atoadisting lof:a2-bUE N-ytfowiciyalarl soner s
and mxtu I"?én)@ 43,9 9@ eof : ci fhe pharnmaceutical |y acceptiab e salts
and sol va{) es o%n sluc%ﬁg%rrp&'fﬁy OH??SHX T?écw XyEnetayl-Naphensd-matenamide; f
der i vat i ved;Cyanontethylicyistohasuyl-Ni-pRéndtHyiahalonaifde a0 dib AR ©
i somers thereof. 2. A pharpaceutical conposition conpri'si ng a _ _
t her apeut i THMAYVES:f g@ﬂ?% Jﬁwe%\tes@fpm@cmeuvm@s. Gmdlw]siual, lsomewrdnd;a; :c on

i th hamigeyt ¢ o bl cipi . e of t coppoun
\(,:V: ;i malpo?ma N- gx?ﬁzddé%?igvglt%ﬁ/ﬂ' g‘?I J I yﬁéﬁﬁ%%@@ﬁﬁ a(?FeptﬁBEq &P[ggcﬁ”q somer s
thereof ; ofolatEnAf ralcbucarapoUndsasd theN-exisel derivativsd, Visrolrdf defivitites,

i i ' ivatives, protected
conpounds &Bféd&?dé\l‘lﬁﬁhgg iﬂ&i@ldﬁ%} lsbiriers Ahd Cr]|r1ri)L&%reqe,ec§fl iggmlers there%f.

2. A pharmaceutical composition comprising a therapeutically effective amount of
a compound of claim 1, in combination with a pharmaceutically acceptable
excipient.

3. Use of the compound of claim 1 or a N-oxide derivative or individual isomer or
mixture of isomers thereof: or a pharmaceutically acceptable salt or solvate of
such compounds and the N-oxide derivatives, prodrug derivatives, protected
derivatives, individual isomers and mixtures of isomers thereof, in the
manufacture of a pharmaceutical composition for the treatment of a disease in an
animal in which inhibition of Cathepsin S can prevent, inhibit or ameliorate the
pathology and/or symptomology of the disease.

4. A process for preparing a compound of 2-butyl-N-cyanomethyl-N'-phenyi-
malonamide, the process comprising the steps of:

- reacting 2-Phenylcarbamoyl-hexanoic acid with benzotriazol-1-
yloxytrispyrrolidino-phosphonium hexafluorophosphate (PyBOP),

aminoacetonitrile bisulfate and triethylamine;

- optionally converting the compound into a pharmaceutically acceptable
salt;

54



derivatives, individual isoners and m xtures of isomers thereof, in the
manuf acture of a pharmaceutical conposition for the treatnmentdff&B #MBease
inan animal in which inhibition of Cathepsin S can prevent, inhibit or
aneliorate the pathology and/or synptonol ogy of the disease. 4. A process
for preparing a conpound of 2-butyl-N cyanonethyl-M phenyl - mal onam de, the
process conprising the steps of: reacting 2-Phenyl carbanoyl - hexanoic acid
wi th benzotriazol-1- yloxytrispyrrolidino-phosphoni um hexaf | uorophosphate
(PyBOP), am noacetonitrile bisulfate and triethylam ne; optionally

converting the c ' : r utjcally acceptable salt; 54 0 3 |i
EB 2006 opti onal ily c%ﬂgg?wﬁgﬁ%gr&%ﬂﬁgﬁthgfcqn%{%o%@ﬁﬂdlﬂﬂ‘osq[bfoﬁﬁh-salt form

optionally converting an unoxidized form of the conpound into a
pharmaceutical |y acceptabl e N-oxi de; optjonally converting an N-oxide form
of the conpoulnd ?Fﬁfo aﬁ¥ scorﬂ’r?gbﬂ%i%d”\og}qﬁedoﬁﬂ%naﬁ Ithe r exyopQund) into a

i ndi vi dual i sonmhamabbmi@|mgg§tabr@m@jd§i.xt ure of isoners; optionally
converting the non-derivatized compound Info a pharmaceutically prodrug
derivative; and optionally converting a prodrug derivative of the conpound

to its non- deri ' i PO plepari ng a coppound, of
N- Cyanonet hyl - Zﬁﬁéﬁgxé@n\}tﬁrﬁﬁ % - Npﬁ%@l {o I (%aﬂ?ede? B@%eﬁggts
conpri sing the singxidizad formact i ng 2- Cycl ohexyl met hyl - N- phenyl - mal ona ni c
aci dwi t hl- (3- di met hyl am nopropyi) - 3-et hyl carbodi i m de

hydr ochl ori de( EDCl ), 1- hydroxybenzotriazole (HOBt) hydrate,

ami noacet oni tri laptiohally fesowvimgdn MdiiELAMSSRAEPBOI oM '
N, N- di et hyl pyrr(}l.i di none; optionally converting the é:bour?goflrj%'g al rrrlltlxéurae

phar maceuti cal | Y'&RY¥®YSabl e salt; optionally converting a salt formof the
conpound to non-salt form

- optionally converting the non-derivatized compound into a
pharmaceutically prodrug derivative; and

- optionally converting a prodrug derivative of the compound to its non-
derivatized form.

3. A process for preparing a compound of N-Cyanomethyl-2-cyclohexylmethyl-N'-
phenyl-malonamide, the process comprising the steps of:

- reacting 2-Cyclohexylmethyl-N-phenyl-malonamic acid  with 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI), 1-
hydroxybenzotriazole (HOBt) hydrate, aminoacetonitrile bisulfate and N-

methylmorpholine in N,N-dimethylpyrrolidinone;

- optionally converting the compound into a pharmaceutically acceptable
salt;

- optionally converting a salt form of the compound to non-salt form;
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55 0 3 FEB 2006 optionally converting an unoxidi zed form of the conpound
into a pharmaceutically acceptable N-oxide; optionally convgrg ﬂ.jgm

N- oxi de form of the conpound into its wunoxidized form optionally
resol ving an individual isoner of the conpound froma mxture of isoners;
optionally converting the non-derivatized conmpound into a pharmaceutically
prodrug derivative; and optionally converting a prodrug derivative of the
conmpound to its non- derivatized form 6. A process for preparing a
conpound of K cy@rtianalinyeanverting danexnaxistized -form phdhet bgmpatodaintecdes t he
process conpri si : ' i )

2- Qycl ohexyl met h%r%ﬁgﬁﬁﬁy%ﬁ%{agﬁc@ ) ith 1-(3-

di met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl oride (EDCl), 1-

hydr oxybenzotri wdr at e, N-net hyl norpholine in N, N )
di net hyl pyrrol i ﬁ@ﬁgﬁﬁy"fw&%aﬁﬁt B’ﬁ‘i”{'ﬁ? I %’"B'i ﬁl ?’éﬁ eCorgpeunshainta, its
converting the cuvgidized fortno a pharnmaceutically acceptable salt;

optionally converting a salt formof the conpound to non-salt form -
optionally converting an unoxidized formof the conpound into a

phar maceut i cal | yorpamy Adddhiny a%iiNGvidas iQo%eFEﬁé\%ﬁ%é’%{M&ﬁ%ﬁ’ Bffaﬂ%'eye” i ng
(0]

an N-oxide formof the conpound into 1ts unoxi m

resolving an i ncRfysQroers; i soner of the conpound froma m xture i somers;
optionally converting the non-derivatized conmpound into a pharmaceutically
prodrug derivative; and optionally converting a prodrug derivative of the

conmpound to rts opfionaliier i cartviertady f then  non-derivatized compound into a
pharmaceutically prodrug derivative; and

- optionally converting a prodrug derivative of the compound to its non-
derivatized form.

6. A process for preparing a compound of N-cyanomethyl-2-cyclohexylmethyl-N'-
phenethylmalonamide, the process comprising the steps of:

- reacting 2-Cyclohexylmethyl-N-phenethyl-malonic acid  with 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide  hydrochloride (EDCI), 1-
hydroxybenzotriazole (HOBt) hydrate, N-methylmorpholine in N,N-

dimethylpyrrolidinone, and aminoacetonitrile bisulfate:

- optionally converting the compound into a pharmaceutically acceptable
salt;

- optionally converting a salt form of the compound to non-salt form:

- optionally converting an unoxidized form of the compound into a
pharmaceutically acceptable N-oxide;
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optionally converting an N-oxide form of the compound into its
unoxidized form;

optionally resolving an individual isomer of the compound from a mixture
of isomers;

optionally converting the non-derivatized compound into a
pharmaceutically prodrug derivative; and

optionally converting a prodrug derivative of the compound to its non-
derivatized form.
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