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02/ 098406 PCT/ US02/ 17922 SUMVARY OF THE | NVENTI ON This Application rel ates
to compounds of Fornula I: R3 R4 X1 OO 5 in which: X1 is -NHC(R1)(R2) X2
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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.



R$ is hydroxy or R7 and RS together formoxo; RO is hydrogen, hal o,

(C1,)al kyl, (C5-10)aryl (C0-6)al kyl or (C5_10)heteroaryl (CO_6)al kyl; X3
conpri seswa opetsapo©nonocyclic ring containing 4 to 6 ring WeEFS02/g9ens or a
fused heterobicyclic ring systemcontaining 8 to 14 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
substituted further by | to SSUNMARGOETERHOBEE®ENt |y sel ected from
(C1_6)al kyl, (C1_6)alkylidene, cyano, halo, hal o-substituted(Cl.4)alkyl,
nitro, -X4NR 2R12, -X4N 12C(O R12, -X4NR12C(O) OR12, -X4N 12C(O N 12R12,
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-X40C(O) R12, _X4C(O) NR12R12, -X4S(0O) 2NR12R12' - X4NR12S(O) 2R12,

-X4P(O (OR1) OR12, -X40P(O (OR12)OR12, RX4NR12C(O) R13, X4S(O R13 and

-X4S( 0 2R13 and/or 1 radical sel rom % - X40R14, - X4SR14,

-X4S(O R14, -X4S(0O) 2R14, -X4C(O 4, -X40C(O R14, -X4NR14R12,
_XANR12C(O) R14, - X4NR12C(O) CR14, - 12R12' _X4S( 0O 2NR14R12,

- X4NR12S( O 2R14, 25 - XANR12C( O NR14R12 anfl - XANR12C(NR 2) NR14R 2' wherein
X4 is a bond or (Cl.6)alkyl; R12 aP eachQoccurrence independently is

hydr ogen, (Cl.6)al kyl or hal o-substituted(Cl _6)al kyl; R13 1is (Cl1_6)alkyl
or hal o-substituted(Cl.6)al kyl; and R14li s (C3_10) cycl oal kyl (CO_6) al kyl, 2
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15  carbocyclic ketone, iminoketone or thioketone derivative thereof;

wherein within R’>, X? 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'NR”C(O)R"?, -X*NRC(O)OR”, -X*NRC(O)NRR"?, -X*‘NR’C(NR>)NRR"?,
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-X*NRZC(O)R", -X*S(O)R™ and -X*S(0),R" and/or 1 radical selected from -R*, -X*OR™,
-X*SRM, -X*S(O)R", -X*S(0),R", -X*‘C(O)R™, -X*C(0)OR™, -X*OC(0O)R", -X*NR"R",
-X*NRPC(O)R"™, ~X*NR™C(0)ORY, -X*C(O)NR’R?, -X*S(0),NR"“R?, -X*NR"’S(O),R*,

25 -X'NR"”C(O)NRMR™ and -X*NR”C(NR)NR"R™, wherein X* is a bond or (C,)alkyl; R™?
at each occurrence independently is hydrogen, (C, )alkyl or halo-substituted(C, ¢)alkyl; R™

is (C,ealkyl or halo-substituted(C,¢alkyl; and R™ is (C,,)cycloalkyl(C,¢alkyl,
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het erocycl oal kyl ene is optionally substituted with 1 to 3 radicals

i ndependently selected 15 from (CL. 6) al kyl, (Cl-6)al kylidene, cyano, halo,
hal o- subswotoanesd(C14) al kyl , nitro, -X4NR12R12, - X4NR12C( OpPRIZA]S02/17922
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) I><4rN01201§3"\$‘1 é%ézR %4%%8&1;14%&1%&%&9&3@@0%& 6}’ f?‘@@fﬁm of
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- XaP(0) (OR12) ORL2, ~ X40P( D) . -X4NR12C(O) R13, -- x4s&y
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- X4S( 0) 2NRIANRIZC(NRYNRERS, GKIGRA, -Xmmxm@)ﬂm%}mc@m‘z _X'OC(O)RY,
- XANR12C( Nal (2) IA%RIJZZ anqS\(%)t hi n, R andx‘%ﬁl%z&) 14 phat QP(O)(OR”)OR”
_X*OP(0)(OR)OR™, -X*NR2C(O)RY, -X*S(O)R", -X4S(O)2R‘3 and —X*C(O)R®, wherein
20 X% R"™and R" are as defined above; |
R? is -CRHRHX’, wherein R is as defined above and X’ is selected from
XNRPRZ,  X*NRZC(O)RZ,  -X*NRZC(O)ORY, “X*‘NRZC(O)NR"RY,
XNREC(NRHNRZR, -X*OR", -X*SR?, -X‘C(0)OR, -X‘C(O)R™, -X'OC(O)R,
XC(O)NRRY, -X*S(O),NRZR2, -X*NRZS(O),R? -X‘P(O)(OR)OR?, -X‘R?
25  -X'OP(0O)(OR')ORY, -X*C(O)R”, -X*NR"C(0)R", -X*S(O)R" and -X*S(0),R”, -R",
-X*ORY, -X*SR*, -X*S(O)R*, -X*S(0O),R", -X*C(O)R", -X*C(O)OR", -X*OC(O)R",
XNRMRE, -X*NR2C(O)RY, -X*NR2C(0)ORY, -X*C(O)NR“R'2, -X*S(0),NR“R?,
X*NR“S(0),RY, -X*NRZC(O)NR“R" and -X*NRC(NR »)NR*R" wherein X*, R, R”
and R are as defined above;
30 R*is -NR'R’, -NR°R™, -NR°R* or -NR*X’C(O)R" wherein R®, X* and R™ are
as described above and R" is hydrogen, -(C, s)alkyl or -X’OR® wherein X’ is as described



noi ety may be substituted further by 1-5 radicals independently sel ected
fromcyano, halo, nitro, -NRL2R12, NR12C(O R12' -NR12C(O OR12,

- NR12C( OWBD2R4806 - NR12C( NR12) NR12R12, 15 -OR12, -SR12, - GCOUSRLP7922
-C(OR12, -OC(OR12, -C(ONR12R12, -S(O 2NR12R12, -NR12S(O 2R12,

-P(O (OR12) OR12, -OP(O (OR12)OR12, -NR12C(O R13, -S(O)R13 and - S(O 2R13;
wherein X4, R12, R13 and R14 are as described above; w{h the pI’OVI so that
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accept abl e sal whereidwisigh RaueER{ sydlichylit @ aematiolringugiternenaychosibstimed t he
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Formula | or a ef a?’ |nd|V|dua |so " of ‘m xture of isoners
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ith one o s th 1, Of J jonis a
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fourth aspgsRWOYOR! NvenxiQO)NR“RIFe pr aREYENH 2, prep@(mngg(gngR@unds of
Formula | and the N- oxi de derl vat | vesmﬁr odrug deri vatives, protect ed

deri vat | vEENRGI@INRIRY ands SR ECAND IR L B cancomithingResns Rhencaiphatind ¢ he
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S(0),R*; wherein X*, R? R" and R" are as described above; |
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



15 may be saturated or partially unsaturated with two or nore double or
triple bonds. "Aliphatic" neans a noiety characterized by a straight or
branched wbarmsané angenent of the constituent carbon at onwCarnonmep2be
saturated or partially unsaturated wth two or nore double or triple
bonds. "Al kyl" represented by itself means a strai ght or branched,
saturated or unsaturated, 20 aliphatic radical having the nunber of carbon
atons i ndthewobd (e.g., (CL_6) al kyl includes nethyl, ethyl, propyl,

i sopropyl, butyl I, I inyl:
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with another radical (e.g as i.n aryl al ky means a straight or hranched,
sat ur at ed1n6¥V1‘i}’r‘Féb?Pme§t@d mixERReh léomr@ﬁxe@qvf @éth%ahwacmal ceeRteblfinber of
at ons @%g when no atons are indicated neans a bond (e.g.

(C6_10 arf@? %?;Ikyl i ncl udes phenyl, benzyl, phenethyl, 1- phenylethyl

3- phenyl propyl, and the Iike) " Al kyl ene", unl ess i ndi cat ed ot herw se,
nmeans a stralght or bran d turated or saturated, aliphatic,

di val ent radi cal having HE&?C@?H@QPESHE ONdi cated (e.g., 30
(C1.6)al kyl ene i ncludes nethylene (-CH2-), ethylene (-CH2CH2-),
trimethyl ene (-CH2CH2CH2-), tetranethyl ene (- CH2CH2CH2CH2-) 2- but enyl ene
(- CH2CH=CheHigitipns: 5 WO 02/ 098406 PCT/ US02/ 17922 2- nethyltetranethylene

- CH2CH( CHB D- t CH2CH? PCH d th k
P Ayl Gener ndaiees SineBrsk gEsahe FRGnete R O SOl g )

al i phat i Care defiNad f%mher;ﬁﬂf%&s%b oh@is Asplichgoraiiitie fe foAbRAE Mbaiesi ndi cat ed
(e.g. (C1_6)al kylidene i ncl udes net hyli dene (=CH2), ethylidene (=CHCH3),

i sopropylidene (=C(CH3)2), pr opyI [ dene (=CHCH2CH3) , aI |yl i dene
(=CHCH=CH2), @ fean t he radi oF:} NH U

| ndi cat ed of her MEIE: M sBa M e RRTb! A alRRsAPo L SrRrRER BRI
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for ami no noieties include acetyl tert - but oxycarbon

benzyloxy®@ay b%ﬁ‘}ﬂu‘ateélrﬂi Peréallyjyasatureied; wigh twq W@%é@uhér@ﬁ@égﬁ%@shumn .
TR 2, i g S bl LR B st
" Aronmat i carrajgammtaaf mu cmm;rnmbm rcedbon hioms and staly the atirasddorpartiziie ungmtaated
unsaturat \?vgch two or more double or triple bonds.
"Alkyl" represented by itself means a straight or branched, saturated or unsaturated,
20  aliphatic radical having the number of carbon atoms indicated (e.g., (C,)alkyl includes
methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl, tert-butyl, vinyl, allyl,
1-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-methylallyl, ethynyl,
1-propynyl, 2-propynyl, and the like). Alkyl represented along with another radical (e.g.,
as in arylalkyl) means a straight or branched, saturated or unsaturated aliphatic divalent
25  radical having the number of atoms indicated or when no atoms are indicated means a bond
(e.g., (Cqioaryl(Cyslalkyl 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.,
30 (C,galkylene includes methylene (-CH,-), ethylene (-CH,CH,-), trimethylene

(-CH,CH,CH,-), tetramethylene (-CH,CH,CH,CH,-) 2-butenylene (-CH,CH=CHCH,-),



ring system all atons in the ring systemare sp2 hybridi zed and the total
nunmber of pi 15 electrons is equal to 4n+2. "Aryl" neans a nonocyclic or
fused bi cyolosuderg assenbly containing the total nunber Peft/usongroear bon
atons indicated, wherein each ring is conprised of 6 ring carbon atons and
is aromatic or when fused with a second ring fornms an aromatic ring
assenbly. For exanple, optionally substituted (C6_10)aryl as used in this
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i ndenyl , nifbdr,d x&glbatb@hraahysjmdrcamm Whér,emeaadl hhg id ddﬁﬁjnsed 6ﬁ6 bmgmmlbon means

t he radl cal - ) NHZ. UnI ess i hdi cat ed ot herw. the conmpounds of the
i nvent i ona@m"?ta&i?f‘ﬁ Feuals ﬁ?ﬁﬁ‘i"é‘f}} P @ﬂﬁ?é@é@ﬁ@&ca@&w

For example, optlonally substituted (Cy_,,)aryl as used in this Application includes, but is

20  not limited to, biphenyl-2-yl, 2-bromophenyl, 2-bromocarbonylphenyl, '2-bromo-
5-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,
5-methyl-2-nitrophenyl, 4-methylsulfonylpheny1, naphth-2-yl,  2-nitrophenyl,
3-nitrophenyl, 4-nitrophenyl, 2,3,4,5,6-pentafluorophenyl, phenyl,

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



thereof. Suitable protecting groups for carbanmoyl nvieties include acetyl,
tert-but oxycarbonyl, benzyl oxycarbonyl, and the |i ke and both the

unpr ot ectwo oangk4d6 protected derivatives fall within the copsovi7roehe

i nvention. "Carbocyclic ketone derivative" nmeans a derivative containing
the moiety -C(O-. "Carboxy" means the radical -C(O OH Unless indicated
ot herwi se, the conpounds of the invention containing carboxy noieties

i ncl ude p?oiftuorenethelsiliayiphenyl, 4otiflupromettylsulfanyliphenyl, prdthe ke {@ptipmelips f or

car boxy npj et i pcl yde, benzyl . tertzbut yl .. t L ke, %ﬁl | kyl "
nmeans a gﬁ‘{bﬁ‘r}%@d @f““ﬁ%ﬂl i I%Segnslgt ut%lgt e%?pl%%ﬁg%y&%lluéesf (ésaé’(ﬁ |§§@fi c or
bri dged pdlyeyatokgcarborylasiaenbhylphemilai ni ngiphdigl-autper of-hydogystendion at ons
i ndi cat ed and any carbocyclic ketone, thioketone or_im noketone,

deri vat i virhygroxueiienyls Synethaxyphenyl, raplthd-ya b phengxyehenyb phesdy ag e iire.

cycl obutyl , cyeh: b o &M]h?% P | henyl,

bi cyclbjg[ 2.2.2] g%?g‘ﬁ%ﬁ“ﬁ%%@ﬁ%}r’,“‘gg%s%“ﬁgﬁﬁ@nap ﬁ%f@mﬁ%@gg@g%ﬁ%gﬁyl ,

di oxocycl| atbmx yidicdtdud, odigeimthe xipgs arg linkabbycy sihgle Dozd a4 fosqat arld-ay leastamd of he
like). . "Cycloal kyl.ene” neans_a divalent saturated or partiall

unsat ur attéla,ﬂn&ﬁﬁ%ﬁ%ﬁmg:the@ésem%hgw&w%w aracﬂaﬁwwlwéw?qq@g%ﬁ% 5

cont ai ni : BETer rj nat | 0dh C; ﬁ@%ﬁgﬁ cyclic
ket one, P%?lg ettone gfrwél%{r}/ieng{%febfogﬁ%%gfer(?%?%gﬁ\ygjo'?ﬂgﬁg%?ge%gyglo? 1 0%%98406
PCT/ US02/ 1,28izydrenaphtiiyl, t hé-diorst BASet-tehrehwlrondpRthydnd Rdanydget kefenyl t h t he

carb at t jch bo I nd.. are attached form (C3. 3)cycl oal kyl ene"
i ncl udes, R?ﬁt‘ﬁfeg]ah%‘i}oﬁ’%l’??ﬂ{yg&nf‘g‘}edlflf%- following: NOC=N- NC=N- NCN 5
"Di sease” spect(irbahbyl" i dES rafival LIIORNHNY GRBE fldRAteal otBbwagy, taé or
part thereof and includes an unhealthy condition that may be caused by, or
i nci dent ¢ampaviads ebthe inventien eontaizing cathamapymeipti¢s ineludeprotegtedsariviatives i . e. |
the "side,effects, .of, such therapy. "Halq" .nmeans fluoro,. chl.oro rono or
odo. ~ 10 WRisPB- s e, PEclectiE, BBl R wutBRRIE moBED 18 Er Rt 2 ar ger
group, nMegRsbutoickibonyls Westyléxyicabohyl, ane the 1iKerad’ beth Ghe atnprdect@b apdich
teens are defined in_this A&BI i cation. Hal o-substituted al kyl includes

hal 0a1I5kyI protgcted| d@gyktwe,s fal} wibindhg appe of the invention.

“Carbocyclic ketone derivative” means a derivative containing the moiety
~C(0)-.
"Carboxy" means the radical -C(O)OH. Unless indicated otherwise, the
compounds of the invention containing carboxy moieties include protected derivatives
20  thereof. Suitable protecting groups for carboxy moieties include benzyl, fert-butyl, and the
like.
~ "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 (Cyp)cycloalkyl 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



per hal oal kyl and the like (e.g. halo-substituted (Cl1_3)al kyl includes

chl oronet hyl, dichloronethyl, difluoronethyl, trifluoronethyl,

2,2, 2-triwbwewgsavhyl , perfluoroethyl, 15 PCT/US02/17922
2,2,2-trifluoro-1, 1-dichloroethyl, and the |ike). "Heteroatom noiety"
includes -N=, -NR-, -0-, -S or -S(O2-, wherein Ris hydrogen,
(Cl_6)al kyl or a protecting group. ";bterocycloalk | ene” means .

cycl oal ky®xample, dke instengeavhdrein{Ri andApigpgetharivgth the saréon dlemn torvdtichob@h B nor e

of the ri aon ,at i.ndi cat i L atom
noi ety se%gic@%g%agﬁn %:ml (_@N%g},%lqag& ,ﬁe%-gg-%glgflés-?g%tg%&ﬁﬁ%ﬁ@& tﬁglfglﬂlsgl%dr ogen
or (C1_6)alkyl. For exanple, the instance wherein Rl and R2 together with
the carbon atomto which both R andj% are attached_form

O

het er o( C3. 8) cycl oal kyl _,;\% nclcﬁg@s, but not=hi m t _I%to, cbe following: -N
C=N - N C=N +N C=N - - 0R SAO 8 WO 02/ 406 PCT/ US02/ 17922
in which Ris hydrogen, 6) al kyl , or otecting g p. "Heteroaryl"
nmeans aryl, as defined i pi s Appl i cat¥ provi ded that one or nore of
the ring carbon atons indirCated are repl aced by a heteroatom noi ety
selecteed from-N=, -NR-, -0- or -S-, wherein Ris hydrogen, (Cl_6)alkyl, a
protecting group or represents the 5 free val ence which serves as the point

of attachment Yldiseese' spgeifivallydndwdes anyjurdwalthyrdondition of groanimplos gatd theseobr 6

ring atons., For .exanpl.e tionall ubsti t ut ed ;het er.of. 0)aryl ,as used
" his At e AT BrElBR LoRGon et M el bR P P iidehe b0 latar B

4-am no- ZV@MQ{@%V}@Y@%ﬁﬁéHﬁé‘thitt,anixﬂﬁﬁiZ@}thé Bgi@d effectd",of biitHo@eAey.M dazol - 2-yl,
2- bromopyri d-5-yl, 5-bromopyrid-2-yl, - 4-carbanoyl t hi azol - 2-yl,

3- car boxypyr i d-Halgf mesnscliraenaplaodramaer dopyri d-3-yl, 10

3, 5-djgret hylis AVA -at - = di I id-3-yl, 5-fl -

6- hydir(ggypgr i mﬁ)?‘j?é%hﬁséllh,yte? Srﬁ(-yg-’ 3?)&{1‘1 Zl?rla%‘g?&% E)Q% M Mda f’aré’ér & éupf’ et

5- hydr oxy"adkyi" dibesitityd byr ord- Sr ore Shdly'daions; ab sdelt iteraishatk qlefined imids yl ,

- hydr oxypgphdHioty | Helesiratiebl il mclodes | TGRER! bsealihs wilenlid. y1
(2oL hasig, Ap0A8¢ b, pETYL T i SR e
5- net hyl i dicklazohetByly Idiflteromethyl, - @iftupyunaatiyl; 2;342-triBueretthyl, pyarflubrdetizy,

15 2,2, 2-trifluoro-1,1-dichloroethyl, and the like).
"Heteroatom moiety" includes -N=, -NR-, -O-, -S- or -S(O),-, wherein R is
- hydrogen, (C,;G)alkyl or a protecting group.

"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,oalkyl. For example, the instance wherein R! and R? together with the carbon atom to

which both R' and R? are attached form hetero(C, g)cycloalkyl” includes, but is not limited

to, the following:
H H H H
$R__o=N AN_c=N HN_c=x N o=
25 R o© Yo



4- et hyl pyrid-2-yl, 5-nmethyl pyrid-2-yl, 6-nethylpyrid-2-yl,

2-met hyl pyrid-3-yl, 2-nethylthiazol-4-yl, 5-nitropyrid-2-yl,

2H pyr azowo3rgg408H pyr azol - 4-yl, pyridazin-3-yl, pyrid-2cylusopymed- 3-yl,
pyrid-4-yl, 5-pyrid-3-yl-2H[1,2,4]triazol-3-yl, pyrimdin-4-yl,

pyri mdin-5-yl, 1Hpyrrol-3-yl, quinolin-2-yl, 1Htetrazol-5-yl,

t hi azol - 2-yl, thlazol 5-yl, 20 thien-2-yl, thlen 3-vyl,

2H [ 1, 2, 4jn whigh® wéhyshogemmcﬁ aliryBpr & peotesting gyqup.

FnE[LLLUO[ g;r;sttg% oxyré;a%r nyI %nz?ﬁ xylciglsbt\?}#l &R,' E%IB(’ 8Eﬁalltglgfﬁoxy enzyl ,

2- ni t r obes2ihk ringRakbbA Btomds llﬁx’(ﬁcatéa)élrb ﬁép@dcb&b}%alb@cérbhﬂdhﬂdohgt A ee(c@SrohON, yI as
used in this A@pllcatlon to define R4 includes benzofur-2-yl, fur-2-
fur-3-yl, “Bri-8- ot -, whereindR is-prdroggn; (Sokalkyl; ja prejecting sraug pr TGPI‘ESefttHhén 2 yl,
thien-g3-y N\Ehi I igdef i ned
in th|5;3 Aph”ﬁf?@g%% on, L’%?%\‘;esdﬂghg% ﬁfﬁ't 8%%(3&1‘3%1?%}%% og mﬁjggér(rfr?g&c%@ % at ons

i ndi cat edcanpnsedp;lféo:&di ring a@omet Fopatanipleyopdnallysabsitted heteos(C: Naryl-ablR- , - O-

Fepr asent USata it S0Pl onEE e A isap Jueikior BB ATD RSP RIERIBIVL o a
ring Nt eaeRniARLang AN bERIGRRIEHE SyKeABmob HARHONS REmbSYRKSH, One

derivative thereof. "For exanple, opt ona titut

het er o( C844@ithinwylthiszoly2-ylas Gs@d)dmypyrlnd-é yApp|5~came2;6nd1mﬁﬂB§pyrbh3 vbs 9 WO
02/ 098406, RPCI/ US02/ 17922 ot lim.t

2-ami hb- 43’3%11@&‘&'%8‘?% Fb¥beri di n2e2 Xy'%ﬁ&“flﬂgy]ipmg3¥1n gener 2M"%e term
het er obi c 1 | 4. 4, BLy] EXRVRD

benzo[ 1, 3§d| i S R A W I G i A v £ T T

3, 4- di hydpd dzme&wlqumoﬂln;a yl &hndr@xm@thzhwxmo .c3-hxkoxgubwaetoypyrid-2-yl,

2 513y SmR Aol AL S ooty o s 1 e

" Het er ocyxoatokylyl, zrmaﬂfymygl?@es kﬁtnylfaﬁz@efumaﬂyl- nHtlhn@azApmJyl Gadnbihil-
provi ded that one or the ri ?rg carbon atons indicated are repl aced

by a het epHattidazabd-al p-methykisoxaepl3rdns-methyl-2 pyrazad-3-yy 3-nwthyl mﬁtslr%rwh Ris
hyd
Wt cn sor dateByiLal?, BLALAGHAG IR Ol LERESRAR 2 bltt iR KL Srce

car bocycl Benekh;tlﬁmol-am Gktropyaids2-yi, 2k edod-B eyl cBH—pyaIzmlszyI, peri®afn-§-9lL9. , the
term hetero aI K i ncl_udes nyl r phol.i n

pi per azi an %%e?)’%‘ijl BV%‘& 6T¥qd§f¥9’rld'3p¥lrﬁ%‘lﬁﬂ tnaaq}l %&TEIPWWW}“' ¥hd the
li ke). _ t R dey. Z I

benzyl oxyic)%l?l%o% }@blgflgw& Q&%Bﬁxg e)H tét%&é\]i f?’%%%"g 2bﬁ ]hs L i ke.
Bot h 2the thagr-2tygct ed tmeh-Piybt ect eaHe[é;Zl,Mmamle%yf al | V\Bbﬁr[ilﬂ 3]tmzs]e4}yh of the

I nventi OnS-triﬂuoromcthylpyrid-Z-yl, and the like.  Suitable protecting groups include

tert-butoxycarbonyl, benzyloxycarbonyl, benzyl, 4-methoxybenzyl, 2-nitrobenzyl, and the

like. Optionally substituted hetero(Cs ,)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 replaced by a heteroatom moiety
selected from -N=, -NR-~, -O- or -S-, 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(Cy ,,)bicycloaryl as used in this Application includes, but is



15 "Hydroxy" neans the radical -OH Unless indicated otherw se, the
conpounds of the invention containing hydroxy radicals include protected
deri vati e o2logsue®f . Suitable protecting groups for hydr@exy/uso2/envees

i ncl ude benzyl and the like. "Im noketone derivative" neans a derivative
containing the noiety -C(NR)-, wherein Ris hydrogen or (C1"6)al kyl. 20
"I sonmers" nmean conpounds of Formula | havigg i dentical nol ecul ar .formnul ae

but  di f {0t linkitadre, Zraminoe-exo-d4libyrenteridigny; ayl tbe likmelrseaesihaiermn t he
arrange ergﬁicﬁrﬁgér&l as%tsgc{ri‘ﬁ.tf)ig Agrggga(ﬁg}lgfct%%gf Q@éqpfg Bé&%gfﬁggfgga-&yl,

arr angemnen atons in s ereors
St er eoi sop@rdshydie2 FR[Ie8|naihtiyridim, 3, 4@iieslrel Hoqendingt, 2et-dike-3tedingdro-
"di ast ereoners” and stereoi soners that are nonsuperinpgsable mrror inages

are ter sEnegalimtl omer s' bt hbAdrieraydrald ayridiyiddr st . A car®¥h at om
bonded: t 0, 04 | t4 : Iot. 51{3%1:' : "Ghi.oral center". A
corrpOchgnd %I\’Agt }éd%gﬁlég%?[?ﬁ]{;?gﬁl[}rg%z,g ttgﬁ WO edn #Eoﬁ%ggg?%ﬂjfegiryﬁé of opposite
chirality is t#etemcycléalladememsmiyzibalkel, as defmedothisdAtlization) amvideddéhdt han one
chiral center has 2! enantiogreric airs, &/nere Eﬁci t he, nunber of .¢ghiral
centers. ESolREs e b Fiomsadichier are rplaces b hsioaomy Moifher an

i ndi vi duadel3fddi s IGE SRIR! ©)-OF - SwRerBini Brlﬁrdfggeﬂi(@,sﬁ AN BrofoctihE bR 2
"diastereoneric mxture”. \WWen one chiral "center I'S present a STereoi somer
may be cheirtgpteseritythd fipg valescawbish seves a0the@oie b0 S8 DBCRCT/AIBEAIIBIAR
configuration of .that.chiral ,center. Absolute confi.gurati ref.ers to the
ot ot iy Caciol PRI e ron GO oo AN P e ey A by er
Enant i onefigterd(E: Sk ineRded Mmid261idRFO| MbHhERRFI PuierdAidN, Plperiagi,r
chiral centeer;g_sé{&r?gﬁdc}les.cri bed §ly.ttnr11e R—1 a?l_d S—?qulgr%c?)%. rlﬁt}fleg I_)of %ahn,

| ngol d areyrrlising. pyosiingh arskelidioyl, sndthe dikhke rivitehle pioteeting goupsinclide hods 5
for the d ' ' ' r,at.|

st er eoi SO%%&%AB@%&]%?%%}W c?uﬁo%ﬁ ﬂ?égér L ?glq%t}l%g glgz% g‘g\}{érﬁgeeng%%datrlﬁec

Chemi st r ylike. Bdih @@ivnbyiectddrind Protdeed derivdivel fallWitkiy tife S0P of thewivéatida, 1992) .
It is understoQd that the nanes and illustration used in_ this Application
to ddscri be corfplipes mgangticqadical rOFy dndess indieatedthamwissnihgsemgouds of

283 si ble ik GRAiGPES i Sning Bdroxl, YdiGASTBAe pldiéidtPdEivieb thetadte Ramhigar bamoy!

met hanoy| protectipy ploufs farhytioiky moletyds-idelodetbedzplmmd yhaitnanesul f onyl net hyl - but

yramide is megnt. to include. o .. .

N-[(S)-1-(1- Beﬁé‘w@%ﬁ%‘& VateR HRABY § dpHERbe) contaiping b mpichy yCOR)-,

0X0- 2- phegyLaRi® aNeRIM Ja Y (B butyram de and N-[(R)-1-(1-B

enzyl car banmoyl - ’

met h&foy! ) - pr ofisdthers” moarpdvoipionnds- ofl Eotmoled -haviph edenticad tnirdensdar ifdromydertat hy | - but
yram de '

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 7 is the number of chiral
centers. Compounds with more than one chiral center may exist as ether an individual
30  diastereomers or as a mixture of diastereomers, termed a "diastereomeric mixture". When

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

10



and any m xture, racem c or otherw se, thereof. 15 "Ketone derivative"
means a derivative containing the noiety -C(O-. For exanple, in this
Appl i cat iwo 0XB9s3aér be 2-acet oxy-azetidin-3-yl. The "car bo®gglise2/k®enne
derivative" of this exanple of X3 would be 2-acetoxy-4-oxo-azetidin-3-yl
(see Table 3, (C32). "Nitro" neans the radical -NO2. 20 "Optional" or
"optional ly" means that the subsequently described event or circunstance
may or nayorrﬁgurqj@@mf,thﬁw@lrak@tqrhgxbg@lgtprqopﬁg@qatlplmmfg@ég thenarangeraent iher e
the even Ny ' C ng .l.R i ich. i . For
exanl o PHe ShiESHBRLAEAPRRL By ARt SRR Skl e e fiRalBl. T
ring syst déimabsoluteeosfihsiticnuireiekif dhitah@htersynd deberibad bg #esk- and Sreqiedcinpat R3
and R4 may or nmay not he substituted in qrder to fall 25 within the scope
of the i nieraf&hnslogeld arg Prelog Arenvantigns forsterepshemical nosespelatifm rediodsone of

oh hon Netaiid b 00).
o5 5oty fefepffiand BTRAhERLE( oh3 HERALHTn T AOUKAEE R0 L D)
nmeans der knatn indbe arft (e Adsarntd Oeganiel Ghemistry"yihthelitiodMiaichy Jeggnloane i n an

oxi di zed st.ate (ji.e nd whi.ch posse t he desired har macaol.ogi cal
activity. _l%y\%%efﬁ, e PRl Db T‘Fg’ZSZOOd?éﬁtttHBPQB?f_‘f@fﬂl‘a\ﬁﬁiﬁ%‘o’&f‘é Heans
the esseniyiahpBRdaos to %g%éﬁi?ﬁ acﬁglgg%gf%ﬁﬁﬂ{athfr? %ﬂiosﬁééﬁoﬁgaéé@& hpas the

structural and function resu e di seas processes.
" Phar macepossibdé |sfereasmperabl dhuse fors exdngile,wihliec hans (S[@f(tBémyloarbpaoylhg a 5

e e T e e L
accept abl g rhéut ¥6GhEldd WIH)USE -BénzyRhrbarddyl-HéHRdy ﬂwpﬁmdgﬂﬁhnuéﬁ—4-

"Pharmaceutical ly acceptabl e salts" neans salts o cogoun s of Formula I

whi ch  ar expRaheadesiliapesulipnplencsiptl-dutysamids dadi AeH(RX o Berapilgatkpineil- possess

B e g R L LR
aci d, sul it iy raiditéte, ratdrhicor atictwispiRgpd®ri c acid, and the like;, or with

organi ¢ acids such as acetic acid, propionic acid, hexanoic acid,
15 "Ketone derivative" means a derivative containing the moiety -C(O)-. For

example, in this Application X can be 2-acetoxy-azetidin-3-yl. The “carbocyclic ketone
derivative” of this example of X* would be 2-acetoxy-4-oxo-azetidin-3-yl (see Table 3,
C32).
"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.

“Oxoalky]l” means alkyl, as defined above, wherein one of the number of carbon
atoms indicated is replaced by an oxygen group (-O-), e.g., 0x0(C,4)alkyl 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.

11



hept anoi ¢ aci d, cycl opentanepropionic acid, glycolic acid, pyruvic acid,

|l actic acid, malonic acid, succinic acid, malic acid, malefic acid,
fumari c awpDd2/09806 atic acid, citric acid, 15 benzoic aci dPCT/US02/17922

0- (4- hydr oxybenzoyl ) benzoi ¢ acid, cinnamc acid, nadelic acid,

met hanesul foni ¢ acid, ethanesulfonic acid, 1,2-ethanedisulfonic acid,

2- hydr oxyet hanesul f oni ¢ aci d, benzenesul fonic acid, p-chlorobenzenesul fonic

acid, 2-napht fBateolesiiof 8 diseasg@agns the eesential aatyres emises andidgvelermesmh of B8l f oni c
acid, 4- | b | O[42, 2.2 - =l - [ i.d, 0 ni c
2ol d, 20 SERHE R TUFab o Srahfitads DS TLREN AR il RELE RO RRLS

3- phenyl ppeeesses.c acid, trinethylacetic acid, tertiary butylacetic acid,

lauryl sulfuric acid, gluconic acid, glutamc acid, hydroxynaphthoic acid,
salicylic acid, Pharmasquicalli accapiabimi meges dhafnwhichels) Preul pp praRasendt Acal |y
acceptqabl Wl Lt 8 [ A8y Jred when
aci di csapr glila:)rﬁ{sa E%urtigé%ﬁ{d pgglgluggrbéggfée nglgﬂytg%%ﬁ%?o%mﬁtaﬁﬁ ?1%%}} gan?lggga}ﬂﬁ gani c

25 bases. othepeipt alidesirabio nghmicindbahaswhich lisigbeerstatsle dion veyatinaxy oke,as setliaam

car bonat e uJggta si um hydr oxi de, al um num hydroxi de and cal ci um hydr oxi de.
Acpeptabl@ F@Bﬁ?ﬁmc Pncl ude et hanol ani ne, di et hanol ani ne,

triethanol am n@h%&ééﬁ%i&h@l@ﬂa@@eptab% SRS b YORTFOEmPHshds BE Fbinkfa 1 whicRdT Ug”
means a conpound Ich is convertible in vivo by netabolic neans 30 (e.g.
by hydr ol ysi pharmaceaiticdiyp ecoegitable, Fsr dafingd | aboFer ansk avhithe passess ther desfred

conmpoyhd o Forrmul a | .containing a r ox QU be conyertibl.e by
hydr oﬁ)si R ?rﬁ“a@?]\‘?%lc?loacflﬁgy' %E‘r’}\/\ﬁqﬁﬁ‘gé 46%3{ ﬁ@ﬁ?ﬁgégfylf?@ Wb%rlﬁ?ﬁg%l ecul e.
Al ternati yghysiah a§§1§/&1’focﬂ5rié‘ aSiaRRIBkoRic K98, Mlfri¢ a&i8NkiBidadid pho§olexXY
group may be convertible by hydrolysis in vivo to the parent nolecule.

Sui t abl e asid.camd thsf likeg oryvisly nwnmcﬁ%rsmh as apetiensidaPropimicadigdiessopicacisip, are

for exanple.acetates, gitrates, .l actate tartrates., mal onate | at es,
cal i oyt o D RTEAHE oy BubertlrBhropiordC ST R bt S6 R B pRI 10 18

ates, eates;
met hyl enemaldhidadiy, @i O agfhaRt R5d, nGldié ha@ifemarié sad hintdtiataeRl, citric acid,
di -p-toluopyltartrates, nethanesul phonates, ethanesu] phonates,

benzeesubPrsiratasid, o4 thypipsybenrophbinacies acidy coippatig @GidphEedelics asib
i . SHi f . of e b
qui nat es ﬁpﬁh@éﬁh&ﬁ“e{;ﬁd,‘) g&ﬁﬂ&ﬂ § cb§ a{@rwiﬁ-éth@%&{sai&&gggwacggf g;eqs’

group, are tor exanple ose descri J. LeT nweber
1987, 18, 2y dexJétBanchulif@dpemidyl bynzusashlfbnicl add pichbmdmmserdBulddnic arjihunds of

Formul a | _contai ni ng._a hydroxy group, be forped from acid, noietjes
sel ect od PrBRNPHGEETHRNEY | Beid bw-mmagﬁ%awet i qamphisulishionm aoitbgo, 32,
page 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, lauryl 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 ethanolamine, 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 a 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
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2503- 2507, and include substituted (am nonethyl)-benzoates, for exanple,

di al kyl am no- net hyl benzoates in which the two al kyl groups may be joi ned
t oget her wpd2o9s4dét errupted by an oxygen atom or by an opCirarsat/iip22
substituted nitrogen atom e.g. an alkylated nitrogen 15 atom nore

especi ally (norpholino-nethyl)benzoates, e.g. 3-. or 4-(norpholinonethyl)-
benzoates, and (4-al kyl pi perazi n-1-yl)benzoates, e. % 3- or.

4- (4- al kyp@'ﬁ@fén@lzwﬂe-ﬁlmahvsbfm@égf a cqpapsyuae of Foraylp | aenisiaig apadexy

derivativ ﬁg(&p f,. EOr ok | C | V.. ites
are bl oc k§§’ u&}n% prc%ki g%?l]bﬁg? yélglodﬂuég’ss % Ihrv 8{6&%%%%? i@og%ﬁieésﬁééblggatgéo&npounds
of For mul eorhpaunds 6§ Ebtihula @ colteinfhigepiardadiyogroad, £OMReMAEFlcQketates Nitrdted, or in
t hensel ves may be active cathepsin S inhibitors, A conprehensive |ist of

sui tabl e faﬁ?&%&f#fﬁ@&g%‘@%% Hxalgtess epliqylates, propjongiesesiscinpies: MEIAHES Gr oups
S e oo - ! A e
Ther aou iR oot Fucthylbe Sk Ronyihollos?y © selfifues 5 iitilnates

adm ni st ediegHtol@yltastratas, annethinefulphdnaeas i etharesupheases, benzenésulphiopates,t o
effect such treatnent for the Cfl? ase, "Jhi,oketg@ﬁ l%Ierivative" rre%ns'a
deri vat i vEIUBFESHRPORpIGSHEY P@t@}l@we—saﬂ q4iplst nefiablegptersof saPOIgIds e ans
any adm njstpaahlRN 10 : pr, | Nty dnckudes:
(1) pr eve{r)fi r?gﬁl ?%eId‘if'osnzae{lglggF?% gggu%’r}%iﬁﬂ’g aﬁqglﬁl eg%‘?ﬁ% E%?c‘%@%auyeabgy

pr edi sposEd.Liemweper, Direg MetbaBes..HIB7.dBepaged79y din eepgeéaliyencfel classdif speray t he
pat ho] pgy ©or s 0 ol of .the .disease, 13 2/ 098406 .PCT/.US02/ 17922
(2) iJh ib?f‘i% R oBnlEY ptaifing & bRy Ribtup idast b 0 MRGIGMAPSUES| ayi ng
t he pat hotedgi¥ed GonsS HHRE AT DEOBY Bindga@ddétsgasedviéd. Chem 2NHES3NGakLyr t her

devel opnent of the pathol ogy and/or synptomatol ogy), or (3) aneliorating
Lhe i Sea830% 250nandinsiic aibdtuiod (enisemeybrimyzantosdios praplagliallgdamino-

pat hol ogy t diseased .(i..e. . .reyersi .t he pat hol ogy
and/ or s?%hﬁ%\ég?%ﬁ?%gwh?%ﬂgﬁ‘éﬂ a r%?up%ﬁaé' '%‘&RWSG ﬁo&gﬁﬁ ax}fig%r;}megufte nd t he
i nt er medi by &50:8/g8n alod éribygmBpliciallaksbstitesd rdiflogehQtdnh@ld. ap AlRpPRfcdhittiedr
nanmed in accordance with I UPAC rul es of nonenclature in which the

char alt er #88% 81057 Bipssialy (mopelincamichypenzonics . ¢-6- o tmamplivliagmety)-
princi pl e,GLouBs afdl @-4iRiperazin-1-yljbenzoates, e.g. 3- or 4-(d-alkylpiperazin-1-yl)-

benzoates.

"Protected derivatives" means derivatives of compounds of Formula I in which a
reactive site or sites are blocked with protecting groups. Protected derivatives of
20 - compounds of Formula I are useful in the preparation of compounds 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 occurring 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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acids, esters, amdes, etc. Alternatively, the conpounds are naned by
AutoNom 4.0 (Beilstein Information Systens, Inc.). For exanple, a conpound
of For mulwoloziogs4ohi ch X1 is NHC(R )(R2) X2 (R and R2 ar ePeadalsohyrdengen),
X2 is cyano, R3 is cyclohexylnethyl, 15 and R4 is phenylam no; that is, a
conpound havi ng the foll ow ng structure N aNN Qirlr I / OOis naned
N-cvanonet hyl - 2-¢c cl Y ohexvl met hyl - henyl - mal onam de. 20 Presently
Preferred (innbomhﬂaemgthe iseass in h@amrr@h isis experienting erdierlaying themedalogn i s

set forth | t h
i nvention are pr e?t% %rd‘yf ti@%‘rl eea{)%,g% %ng?stﬁ{%ﬁlﬁﬁ%@%o?% fégthgﬁ)at&lﬁﬁ%; X2 is
cyano, - Cafd/dSsympléradtchody),oe( O CFZCF2R9, - CH=CHS(O) 2R5, - C( 0O CF2C( O NR5R5,
-C( O C(O NR5RG, -C(O?C(OCRS 25 C(O).CH20RS,, - C(O) CH2N( R6) SO2R5 or
-0 (0O B, WH‘@P]éQTﬁ S then dispase dpearp anigak équt H& gxpaenppe0oy duplapeg the
PCT/U 2/ r t ng 4 to
Fing meRbgeegy TN Emid SR SE R BURtE R RREKE fnd pMOBRP AR 9" o
14 ri ng meyhgtomatodsgy)and any carbocyclic ketone i m noket one or thioketone
derivative thereof; wherein within R5, X2 or X3 any alicyclic or aromatic
ring systemmay be substituted further by 1 to 5 radicals 5 independently
sel ected NoaEW&iGued) al kyl or -X40C(O) R12 and/or 1 radical selected from
-R14, X4C(O R14 or -X40C(O) R14; wherein X4, R 2 and R14 are as described
above; is Wheleaygpeunds of mmﬁl)lalkt;dthamﬂermdla@smdrstagmg matgrdRased in

F TR TR ROt ——

(C1_6) al khfl'.larac%nsﬁ% %@ﬂﬂs lEQfer@i‘i@;% (@ﬁﬁﬁhﬂefor ¥itdtion b theGRmBIpR SbeiastiBliowy: ch bot h

Rl and R2 are 10 attached form ( cl oal kyl ene "or
(C3_8) het wld%;ﬂ@ﬂewalam}rﬂeénétc vw’abﬁ:reﬂtrrvehr,tt nommluldmr@ngmedrbyew@Ngm 4.8ryl ,

CYCT 02l K o U T YRR s A ETe Lol GLSRER Fh AL b0t
(C -6)al kx! 1sarNHC(W)rR%)X§' (R'RAAIRS ardGa2XBydraidea), 6% fs ofanaiR’eacftl ey RpL e

[ ndependent I ﬁ‘* Is_selected from
is phenylamino; that is, a compound having the following structure:

is named N-cyanomethvl-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(0)X?, -C(O)CF,, -C(O)CF,CE,R®, —
CH=CHS(O),R’, -C(O)CF,C(O)NRR’, -C(O)C(O)NR’R®, —C(O)C(O)OR®’, -
25  C(O)CH,0OR’, -C(O)CH,N(R®)SO,R’ or ~C(O)C(O)R?; wherein R’ and RS are as described

14



-XASR12, -X4C(O) NR12R12, -X4S(O) 2R13, -X4C(O R13, -X4SR14, -X4R12, -Rl4,

- X4S(0) 2R14, 15 -X4C(O R14, -X4C(O NR 4R12, wherein X4, R12, R13 and R14
are as devpreddsabove;, R4 is - NRGRG' NWRL4' NR6R15 or NREXEC(USRLA23Nher ei n
R6, X5 and R14 are as described above and R15 is hydrogen, -(Cl_6)alkyl or
- X50R6 wherein X5 is as described above; or R6 and R15 together with the

nitrogen atong whi ch R6 and R15 are attached form hetero(C3
10) cycl oaPRaHe; Xneeapitees hefergmenacyelic Heg eMuuEBS A0 EYEMEBIOGT ZOMRAF &i n

within R3 C ticyfl ‘
substi t ut g%@?ur ? rgérw%&g ﬁ]gé %é%%a és}{t?lﬁfé%ngntlaeln Iri);/ll ﬁj egﬁg{sr g‘ﬁﬁi any
(C1_6)al kyairbomcan dietoh@,llmmoﬂtbﬁbh@ or ﬂﬂél&tmh&hwhuﬁeaﬁété‘oﬁ f)hatdiy Within®YKRE2,

-X4C( O CR12 X4 13, -X4C( Q) NRL2R12, - X4ANR12S( Q) 2R12 and/ or radi cal
sel ected % fo %cazc iC SARRAiGHAE SYaiey @qsapbfﬁhﬁlwﬁﬁx? fHiher Ry 1ipd Félc%'ﬁy

i ph 12 dent |
el bted S &?éfgﬁ%leaﬁeﬁéﬁﬁ%% KIGRGR "2y Prlafill Sty RS oM 1Y
above; wi tX'GEORPravEOC(OR"; onhgreionk’, R'¢ yntl iR tarengs describedimboves R'pisesent
O e bidrggen ‘ReBERhSY ey RE s, Bt oy Ry o heterobry RCy )R 2"
2- di et hyt@ar)Q@m ly 1?1’(5? (ts )@59?:'1&11%11&@0 1a11<y11(é %xde%&%myi(cp%mﬁp%l

1- benzyl Oéé/(oxal yl'oxy- ac enzenésul f onylam no- et hanoyl
or 2- oxo- & pyedik ordt! hiad&/taken(mge&er wmhbbmmbqn demdd which hotloRf amd Bf are2- y| |

b /,098406 PCT/ 1IS02/ 2922
oyt 1 o i on EEAGHIRG Rae &5 X ey Taslfyion gy wyihn i Tl
1, 2, 4] ox apétamatyl daryl, ,cycl3all{?l W{erd%y@mtl{[yﬁtdy@fbﬁﬂ@&né Lbrr<'Jlfcl‘1:e'§ot.‘v&‘cloalkylene is

2- ethyl 4- oxo-tetrahydro-furan-3-y

4- 0x0- 1- (qpthvéstuhSémﬁ%wﬁl)l o3 mﬂwaﬁ indgpgridenly selected from (C,g)alkyl and
S)-2-Ace IS

hydr ogen: POV KRGS e: Rt Kl anhon plcaeby MR el Vel i

5- met hyl - inLSRr‘F ZX‘SG(O)NR‘ZRP 9X4340)gna R eyeh -Kc&e*t‘ hea“Rw R4 tNES(0yR¥HNn at om

tovx/nch%g ﬁ, &2) Attached form cycl opropyl ene

tetr 1Y N@FFF?‘IU% % R F“#IE )ﬂFee‘%FéieﬁRSdﬁ’@ﬁV@:Br@ferabl y

i "t h l4f 6 6475 14

IBSchI or Boﬂb?eguof&?%hegwgtﬁg%ie\g}u f% )) he{em %énzengs%l ?Ioenaﬁ desg tnf?e? 10

phenyl net #lzvesud Rbsrly hydrogepl -(C,4)alkyl or -XSOR6 whereln X’ is as described above; or R6

2 e T o SRR TSNSl RO DYt o etrC,
2- (pyridi n)%yél“oﬁﬂt'yf %B%{&(CEtﬁWI or h@teﬂﬂe Yioscangsyhdemwitgh®¥land R an

oXYy- p2yr| di n- 2-yl et hanesulf ony
alicyclic or aromatic ring system may be substltuted further by 1-5 radicals mdependently

selected from (C,galkyl, cyano, halo, nitro, halo-substituted(C,)alkyl, -X*OR'",

-X*C(O)OR”, -X*C(O)R?, -X*C(O)NRR", -X*NR'2S(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 particular, X' is -NHC(R)(R*)X? or -NHX?; X? is cyano, —C(0)X’, -CF,,

-CF,CF,,  (E)-2-benzenesulfonyl-vinyl, 2-dimetﬂylcarbamoy1—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,

15



prop-2-ene- | -sulfonyl nethyl, 4-nmethoxy-phenyl met hanesul f onyl net hyl ,
p-tol yl met hanesul f onyl net hyl , 4-chl or o- phenyl net hanesul f onyl net hyl , 15
o-t ol yl mewbanesisbé onyl met hyl , 3, 5- di net hyl - phenyl net hanes®icfrarsgt/mwehyl |
4-trifluoromet hyl - phenyl net hanesul f onyl et hyl ,

4-trifl uoronet hoxy- phenylnethanesulfonylnethyl

2- br ono- pheqﬁgnethanesulfon Inethﬁ yridin-2- ylnethanesulfonylnethyl

pyri di n- 3pyidestithdibsul f Sphemai b4 OWIHIZGI -hyh- vy n%teﬁafﬂrélsaal‘lﬂ@q@ﬂaﬁ@tﬁﬁ
ht hal e I, 3- h h |,
galtorI[fIauoir]é)lfre\:gpt{shI%?(S)pcﬁ1 ﬁr%ﬁ%%r?ﬁ’érﬁn”%t hl?‘/onyl rr\=3rr;3£1;%y o3 i ydr sMano?yf rret d

3-trifl uMQWIKQ%ﬁ?Bﬁ%IMﬁﬁWkﬁ@BWI@E(Sl)yi-AcetoxyA oxo ~azetidin-3-yl; R’
4-fluoro-2-trifluoronethoxy-phenyl net hanesul f onyl met

2 rpero ’é Rdregsiopt RatRY ghRAS MM@%Smﬁh@ﬁymﬁ@yhy@él Jpkcyl, phenethyl,
3-chl qf | -
i RIS} BES s o AR gy £ Lo ac SR RARARESHL R ™o 1Y

2- trlfluoro
2- cyano- ploewlichibiheResd R0y lattedhey form cyclopropylene, tetrahydro-pyran-4-ylene or

tert-butyl - phenyl e nesul fonyl net hyl ,
| uor o- @eﬁlé{fﬁme% WE‘ITQ’ EH€t hanesul f onyl net hyI

I h th f I
I 38;8 Bhgﬂz xt hgﬂesﬁ f 82% %teﬁ%ﬂy 2- ch oro phhlo)?lh(rer%et_ _glrlllg‘)snyﬁlgtmﬂ met hyl ,
0 2,5- d| 3—bhhr®2ffh®mg°bhﬂtyfhan®3mdsﬁwlmmﬂlyyl benzenesulfonylmethyl,
' g ChI egylgﬂ%ﬂ%q gﬁ% ﬁ‘gétﬁ}ll]; g:(x}l ﬁtﬁhﬁ%ﬁ)-methoxy)-phenylmethanesulfonylmethyl
di

¢hl BbenRRGRYOIPLARPC SU ALY dny]) é!tﬁﬁ%%%&ﬂﬁé@-@uﬁ&ﬁ%ﬁé‘tﬁ?}’ 17922

[
1- di f | uor o- net hoxy) = phenyl net hanesul fon

no- phehgmyeetanesulibidrefhylet hyl , 3- cpanmypldangﬂyhaethmelufnﬁyhnythmbt hyl ,
f

[

i

n

f
-f
f

(1
yi
r

| uor o hox anesulfonylnet
f1 P85 %}F@&qﬁﬁg‘é&rf onyl net hy tplXxy-phenyhnethanesulfonylmethyl

fl uthcq pheiidesE fdighaenylf onyl met hyl, 4.8hloro-phenylmethanesulfonylmethyl,
| - 2- y nethanesu onylnethyl cyclohex | met hyl ,
o- pridwlpn Shyh net hyI 3,5-dime l-phenylmethanesulfonylmethyl,

1 e §%§Ihﬁ§%ﬂ%&§§ LIS
-tri4- kmﬂudrembﬂmxyméﬁ}&me&umésolfyﬂym%myl,,
-tri fLuoro henyl met hanesul f onyl net hyl ,
-t
-t
I

h
I

r i $PIRSRSP R rharesaHentne Syl | et hy| Pyridip-2-ylmethanesulfonylmethyl,
ri onyl et hyl , -
Ot uoé}k’ﬂﬁl%@ ﬁ%ﬁ%ﬁ%@%&fgﬁ*@ﬂiﬁ ‘et hyll | pynam E-’ylmethanesulfonylmethyl,

20 naphthalen— -ylmethanesulfonylmethyl, 3-methyl-phenylmethanesulfonylmethyl,

4-
2-
3
4
3
2
2,
3
2-
2-
2-
2
2,
bi
3-
3
2
2
2,
2
2
6-

6-
5-
4-
(

c
t

3-
5
Ip
f

4-
4-
4
4,
3
3,
tr

_U'I-b-U'ICDQ.D.CCDQ.D._QJ"

3-trifluoromethyl-phenylmethanesulfonylmethyl,
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,
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-chl oro-5-trifluoronethyl phenyl met hanesul f onyl net hyl ,

- et hyl - propane-| -sul fonyl, 2-fluoro-3

trifl uorwowthydsphenyl net hanesul f onyl et hyl , PCT/US02/17922
fluoro-4-trifluoromet hyl phenyl met hanesul fonyl nethyl, 15
fluoro-5-trifluoronethyl phenyl net hanesul f onyl net hyl ,
fluoro-3-trifluoromethyl phenyl net hanesul f onyl met hyl,

net hoxy 21{ hd r@lﬂmr@ﬁ@ﬁh@m)fnhﬁwlnﬁhﬂyﬁsu@nﬂmethyl

]'E Ir Iul;lr %Eeééh ?I}’r%él{ﬁﬁ éﬁ;@ggﬁf OLSP%L?‘?&FX& ]e)enyhnethanesulfonyhnethyl,

fluor Qnﬁﬂﬁxﬁxmeﬂlbﬁpaphﬁaﬁmﬂﬂﬁeﬁuimﬂmhﬁmmy I,
f I uor onet hoxy- phenyl et hanesul f onyl net hyl
di chl 8303 m{rgm Imethasasuloryinathniyd,S-di uoro-phenylmethanesulfonylmethyl,

g'ny”Lt ﬁy}élﬂlgggz a@%ﬂﬁ%@%?ﬁgn%m f onyl net hyl , cyclohexylmethyl,

I or o- B#ﬂmpd?ﬂmn&}méthm&allﬁmgdm&myyl méit,ehyiiﬂuoﬁﬁphenyhnethanesulfonylmethyl

( Evc; h"léjﬂ%r’g nﬁeﬁm&tﬁ%e%}g itﬁ@tgﬁl&g%yfp%lu&tph nyhnethanesulfonyhnethyl
'E ri f l?og; (gfnfgl'g) oﬁ%ﬁ%ﬁ%@%ﬁl}é%” stwt
23 tri fBﬁg#mfhbtmp(lgﬁnthh?::uﬂﬁrg&mbthybt Ey: 30
(cyant%t hél’gwgﬁﬂ X%‘?Wﬁ'ﬁ %F&‘ylebut yl, biphenyl - 3-yl met hyl ,

2- 0X0- 2- pygr@{dﬂ%ﬂ,—%héﬁ Iﬁéthxﬁesugm{g@lﬂgﬁg)psul fonyl ethyl, 17 WO 02/ 098406
PCT/ US02/ 17922 i sobut yl sul f anyl net hyl ; gwnyl sul fanyl et hyl

cycl ohexyﬂﬂlmﬁégﬂmmmméphﬁﬁmmetmw&@ﬁ hylezm@mbslcprpmrl subtonyl | |

ga!to m P ?ngifﬁgﬂiwﬁ)ﬁ%ﬁ R%MI?%?ulfogﬂg}%h% t hi ophen- 2-yl net hyl ,

phenyl sul panito-gthflhoran@isisHeaphamanoRiloaiatyionyl methyl . 5 R4 nore

pr ef er abl é i s phenyl am no, benzyl am no, 4-phenoxy- phenyl am no,
phenethy| arflueen-54a mrﬁmeﬂwﬂm}@p Tpgesubonpstion- 4- vI . cycl ohexyl ani no,
napht hal e {H‘r@% ), LWng,
6- met hoxyﬂgifrof&/d#n %%Fm% ea%%‘gah’w?%ﬁlno,@’- ni tro-benzyl am no,
2-t hi ophem-tﬁ’eﬂydxyqimnymtm,esﬁfqﬂymwl phenyl am no, cyanonet hyl - ard,fo,
(pyridin t hyl), - 56,7 t et r ahydr o- napht hal en- 1- yl am no,
2-pyri d bis uc_;rpmégl}é(% ?ﬁyr%lalefhzn@uﬁpwfmﬁ@ﬁndo| -1-yl,
3, 4- di hy dp Qi ildrd @Ak N Bhé1fethhnesul fonylmethy!,

20  2-difluoromethoxy-phenylmethanesulfonylmethyl,

2
2
2
2-
4-
2-
bi
4-
2-
3-
2,
bi
3,
5-
2-
2-
2-
2-
2-

S-
di
di
di
6_
i ph
5-
ch
[ 4-(
[ 2-
[ 3-
(4-
(3-

3-difluoromethoxy-phenylmethanesulfonylmethyl,
2,6-dichloro-phenylmethanesulfonylmethyl, biphenyl-4-ylmethanesulfonylmethyl,
3,5-dimethyl-isoxazol-4-ylmethanesulfonylmethyl,
5-chloro-thiophen-2-ylmethanesulfonylmethyl,

25  2-[4-(1,1-Difluoro-methoxy)-benzenesulfonyl]-ethyl,
2-[2-(1,1-Difluoro-methoxy)-benzenesulfonyl]-ethyl,
2-[3-(1,1-Difluoro-methoxy)-benzenesulfonyl]-ethyl,
2-(4-trifluoromethoxy-benzenesulfonyl)-ethyl,
2-(3-trifluoromethoxy-benzenesulfonyl)-ethyl,

30 2-(2-trifluoromethoxy-benzenesulfonyl)-ethyl, (cyanomethyl-methyl-carbamoyl)-methyl,
butyl, biphenyl-3-ylmethyl, 2-oxo-2-pyrrolidin-1-yl-ethyl, 2-benzenesulfonyl-ethyl,
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cycl ohexyl met hyl - am no, 2-net hoxy-benzyl am no, 1-phenyl-ethylam no,
(pyridin-4- ylnmethyl)-am no, benzyl-nethyl-am no, 3-nitro-benzyl am no,

4- met hoxywplvenygd4eéri no, 3- car banoyl - phenyl am no, 4- car banmpgirAshemekam no,
(tetrahydro-furan-2-ylnmethyl)- am no, 3,4-dihydro-2H quinolin-1-yl,

di et hyl am no, butyl nmet hyI am' no, 15 diisopropyl am no, propyl nethylam no,

1- (benzooxazol e-2- car bonyl ) - propyl am no and ISObUt%@ net hyl am no. Reference

to the prléﬁéﬁ}’]ét!ﬂfﬁwb%th ntQSP@IU sulfanyl-ediydy e cydlolrEy et]@q;leplﬂﬁqnuhge Byl

conbi nat i nd rre ar t ds of
the inven gcr%g%er Pg%im{a’r omB?lﬁz&? nlg&’% &h F Be%grlgﬁlfamg/l ning’t he
acyl car bbmfamﬁilnéﬁsr)-b@fzymﬁﬁa@ﬂmbﬂhgl frag Mb@n{oéﬂhldphexﬁsmmsm@mn in Table 1
to the methine carbon atom (*CH*) of one of thefragnents (B 1 to B88)

shown i rPheaplsal @ylﬁﬂwlp@ﬂwcwr@w@nﬁ%@msa@@émﬁw atom( CH) of one of the

fragmynts (B 1pt 3 . I ) of
one g? the frag rrle(%ﬂ(fIg I?%feﬁb?y‘yn&%ﬁe gig?%c%e%e%lz%ﬁ@ar&, e gﬁ&%g9%#gﬁ3ﬁﬁqfn§m ng
t abl es arlﬁleneﬁhyhdﬁﬁb 13cp}ﬁnﬁxprﬁtgrlzgmmdamoq:hbm-bgzﬂ,togclohanytayninu,tnap]ﬂhalemlesent
i nventi on. ver,, they, do pot, :ég}t t he sque of the j.nvention. People of

ordi nary %Imeﬂ? n%é’lyé‘é{nr%;‘ aNipRy oKy~ (Péﬂ“ -3-Blapam daiseRpt Ylé‘ir‘moné of one
of the fﬂlﬁ‘g %ﬁ&ﬁaﬁﬁf&"‘@ thiB ﬂéﬁ@ ?r ag%ent i, 2 n&y-pike: gfahﬁﬂé“’c%&rﬁém}m

Tabl e 2, jOInIn ovvnlnTaIeZtotheanyof one
of the framgme,r(pyndiakﬂ -gn@thyl)dadnike) 5087,898nbgdeaRpuBaed-139agino, ABydin-22 3 x ~

:\I\Ck 1/0 yl-et }lillcn’;nno I4 ‘33 dlhyd?o—mdol -yl, (N0 3'\!1 A’lsqygroNlHqsoqumohn-fl }N- S

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-yl, dimethylamino, butylmethylamino,

15  diisopropylamino, propylmethylamiﬂo, 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

20 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. ‘

25 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.
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conpound denoted as A2-B45-C35 is the product of the conbination of group
A2 in Taple 1 and B45 in Tabhle 2 and C35 in_ Table 3  nanely

N-[1-(1-588zpoxazoh - 2-vyl [6280]/1 ) - 3- pheny| BT | N- benay! - 2- cl ohex
| ynet hyl | mal Jnjﬁq'plé\:/& = D Fuft fer Jor efierred’ are igpﬁ@yﬂ@;ﬁ@f la |

. - -~
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i
2-but yl - N- cyhRomst hyl - N- pheny! - mhPonani de (Conmpoiind 1° dénot ed as Al
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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-benzooxazol-2-

5  cyclohexylmethyl-malonamide:

Further preferred are compounds of Formula I selected from a group consisting of:

10 2-butyl-N-cyanomethyl-N'-phenyl-malonamide (Compound 1; denoted as Al-
B88-C1);

N-Cyanomethyl-Z-cy‘ clohexylmethyl-N'-phenyl-malonamide (Compound 2;
denoted as A1-B45-C1);

N-Cyanomethyl-2-cyclobexylmethyl-N'-phenethyl-malonamide (Compound 3;
15  denoted as A4-B45-Cl);
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denoted as Al -B45-Cl1); N-Cvanonethvl -2-cycl ohexvlmeth yl
N- phenet hyl - mal onam de (Conpound 3; 15 denoted as A4-B45-Cl); 27 WO

02/ 098406WB@2H02$302/ 17922 N- Cvanonet hvl -2-c cly ohexyl nmerhsASyrIT™®eN- 4- |
et hyl - mal onam de (Conpound 4; denoted as A24- B45- Cl) N[ | -(B
enzooxazol e- 2- car bonyl ) - 3- phenyl - propyl ] - N- benzyl -

cycl ohexyl net hyl - mal onam de (Corrpound 5; denot ed as A2- B45- C35)

N- Cyanormet hy| - A:ya ) i 1g il oagHeg

denoted a @‘%( C : anorret hyI 2= cvclohexvl met th mal onani
( Conpound pﬁiﬁc‘;’f é%noéés& %nglg'ﬁcl )j

N- Cyanonet hyl N—[QWEeﬁitﬁ%ﬂidl@Bhﬁibohblﬁé—Mmpwonam de 10
( Conpound 81 denot ed as A3 B45- C

N- Oy anome€¥slohexyisies anide Q@W‘r@ﬁﬁ deneiprd s Adi4srieddde  ( Conmpound 9;
denot as A5- . -

N- Q/a%grret hyl - ﬁ,@ y - T l-ogirglde (g8| 883%1 (6:Ie

( Conpounddehdteddsioi-Bd543)A6- B45- C1) ; 15 N- Cyanoneth

égng%/gljoggxxlg - Nr' g a%rggtlhe{b C gloﬁrgx tl%e‘ch | (aJ,O%g‘mg e (C(oOO O&l J?d 1L

I\I-Q/anone&g;%{es%-sm%@nyl et hyl - N-pyri di n-3-yl - mal onam de (Conpound 12
denoted as A9- B45- Cl) N-Q/anorret th 2 cvcl ohex I

yl - N, N-dIISOb

one cloh xv1 N—d| [ sopropyl I onamd (Corrpound 14
deno'?1 d a "§§§ ? S(r%’; ﬁg -2-cvcl ohexYil

met hyl - M 6- ”EtNQX&;‘@Bﬁhretﬁl—ﬂ-g%c]%héxmEtﬁﬁﬁM~@pheﬁ1@ﬁMﬁH%ﬂ5ﬁxarﬁﬁé‘Ot ed as

Al10- B45- C1
N- Q/anoneﬁcgwlll @d\?@ﬁ@m@dﬁsnﬁ Bg6-Gy( 2- t hi ophen- 2-yl - et hyl ) - mal onani de

(Conpound 16, & PN QY ABRSTREIVN 3 2558 F b YioRdiide ! Y
met hyl - N- ( 3- ph
(Compound 10; ; denoted as A6-B45-C1);
15 N-Cyanomethyl-2-cyclohexylmethyl-N'-naphthalen-1-ylmethyl-malonamide
(Compound 11; denoted as A8-B45-C1); '
N-Cyanomethyl-2-cyclohexylmethyl-N'-pyridin-3-yl-malonamide (Compound
12; denoted as A9-B45-C1);

N-Cyanomethyl-2-cyclohexylmethyl-N' N'-diisobutyl-malonamide (Compound
20  13; denoted as A11-B45-C1);

N-Cyanomethyl-2-cyclohexylmethyl-N'.N'-diisopropyl-malonamide (Compound
14; denoted as A36-B45-C1);

-malonamide

(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);

N-Cyanomethyl-2-cyclohexylmethyl-N'-(3-phenoxy-phenyl)-malonamide
(Compound 17; denoted as A14-B45-C1);

N-Cyanomethyl-2-cyclohexylmethyl-N'-(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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(Conpound 17; denoted as Al4-B45-Cl);
N- Cvanonet hvl - 2- cvcl ohexvl nmet hvl - N- (4-ni tro- benzyl ) - mal onam de 30

( Conpoundw0®p/0gkanet ed as Al2- B45-Cl); PCT/US02/17922

N, N- Bi s- cyanonet hyl - 2- cvcl ohexvl net hvl - mal onam de (Conpound 19; 28 WO
02/ 098406 PCT/ US02/ 17922 denoted as Al15-B45-Cl); N Cvanonethyl-2-c cly
ohexyl net hyl - N- (5, 6, 7, 8-t et rahydr o- napht hal en-1 -yl )- mal onam de ( Conpound
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h | met hyl - 2 2- | )~ mah ong
e et Y MR-t el TR 081l
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A21-B45-Cl); N-Cyanomethyl-2-cyclohexylmethyl-3-(2.3-dihydro-indol-1-yl)-3-o0xo-

N- Cyanonet hyl - 2- ¢cyc) phexyl hyl - M (2- et h -benzyl ) - mal onani de ( Conmpound
25; denot%@@é@@@ﬁ@h@ﬁ%ﬁé BA-EI8) ohexyl meth Iy

N-(1-phenyl - et Méw}aﬂsﬁiem%loh&ylﬁl%ﬁggﬁ1(1-&%9%' drgelﬁ{lﬁs%ﬂui%lirﬁ@ﬁ?-5' Cl);

N- Benzyl - N- cyanomet hyl - Z-C, clyohex, [Iynmethyl-Nnet hyl - mal onam de

( Conpoundog¥propeomaed: @ omeni23; dehpted as A20-B45-C1);

\- Ovagpet iy -2 cxcl oherl TR | b5l R s PR A, (Compounc

N CyanonefitedlascAZI-BA Ig:znet hyl - N- (4-i net hoxv- benzyl ) - mal onam de
(Conpound 29; denoted as 7-B45-Cl1) ; )
N- ( 3- Car baroy| N-Gyanopieth stohaxylmethyd M-(Z-msHey H)-malasiani(
(Compound,30:; de ed a 8z B3 _&1)', N- Cyanonet hyl - 2-¢
cl ohexyl m@?ﬁﬁ’qﬁﬁ%r ﬁ%}oﬁq@a% %6% 1-)’mal onanm de 25 (Conpound 31; denoted
as Al6- B45- Cl) N-O¥ddneariiansilapbeylineliyNA2- Qv aigie byl )-iRalenshive
ohexyl met hé/l mal onam de
15 (Compound 26; denoted as A23-B45-C1);
N-Benzyl-N'-cyanomethyl-2-cyclohexylmethyl-N-methyl-malonamide
(Compound 27; denoted as A25-B45-C1);
N-Cyanomethyl-2-cyclohexylmethyl-N'-(3-nitro-benzyl)-malonamide
(Compound 28; denoted as A26-B45-C1);

20 N-Cyanomethyl-2-cyclohexylmethyl-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);

N-(4-carbamoylphenyl)-N’-cyanomethyl-2-cyclohexylmethylmalonamide
(Compound 32; denoted as A29-B45-C1);

N-cyanomethyl-2-cyclohexylmethyl-N’-tetrahydrofur-2-ylmethylmalonamide
(Compound 33; denoted as A30-B45-C1);
30 N-cyanomethyl-2-cyclohexylmethyl-3-(3.4-dihydro-2 H-

oxopropionamide (Compound 34; denoted as A31-B45-C1);

.

OXY10¢H7

uinolin-1-y1)-3-
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(Conpound 32; denoted as A29-B45-Cl); N Cvanonethyl -

cl ohexyl net hyl - N' -t et rahydr of ur - 2- yl net hyl mal onam de (Conpound 33; denoted
as A30- BASo@9848® N- cyanonet hyl - 2- cycl ohex PCT/US02/17922

| ynet hyl - 3- (3, 4-di hvdr o- 2H qui nol i n-1-y1)-3- oxopropi onam de (Cbnpound 34;
denoted as A31-B45-Cl); 29 WO 02/098406 PCT/ US02/ 17922

N-tent-butyl -1V - cyanorret hyI 2 c cl ohexyl net h | - N nmet hyl mal onam de
(Corrpound 35 a‘=-=‘s Qi g exyhnethis thylmalongiids | net hyl - N

- nmet hyl - gab ﬁﬁ?%%& nd 36 denoted as A34-B45-Cl); 5

N but yl - cya oneﬁh cycl exy met’hyl - N- net hyl mal onam de ( Conpound 37;
denoted as A33Nﬁé@n&ﬂ;éthvwJ@Vdﬁl@émfhh&thvBNCmethvl-N’ -propylmalonamide

cl ~yl met h& . N-di et h}/l mal onani de_(Conpound 38; denoted as A32-B45-Cl);
EAISOn e
L

fislr?érﬂﬁ"sﬁfw

N- benzvl 1 et hyl ) mal onani de (Oorrpound 10 39;
denoted as A2- -
2- (2- nhenyl sul Tor orT v (e Conmpound  40;
denot ed a@dkﬁpﬁﬁxd(&ﬂdenoﬂed&s&%éﬁﬁt)gl fonyl et hyI [(S) -1-(1-b
b

enzooxazol -2yl et Lanpy) BLRDA0 oL CoRand 4

N, N-Bi s- [&§)o‘téd'a(s]i§§$]§45)@1§20| 2-yl - met hanoyl ) - propyl ] -2-cycl ohex | ~net hyl -
mal onam de ( Conpound 42; d’enot ed as A37 B45 ClS) and t he N- oxi de
derivatives, phebinag-Meye apjope j (Gompodud|

stereg| so an t i somer s thereof and the phar maceutically
accept abl ’%I‘leseg éé]g%qeééfes (e.g. hydrat es) of such conpounds and the
N-oxi de deri vapi(y8en BaPBhyilitidd)-FHeh¥AIN' O SnonkRiBH SGIREMERS (CoAipouRE

i ndi vi dual isomers and m xtures of Isonmers thereof.. Pharnacol ogy and
Uility: FBedesoiegesrdsBollbhe i nvent i on are sel ective inhi bi tors of

cat hepsin S ang ) 2 1 v 1_ ich
cat hepsin S acfTvi

the di seaszebe@r-memmide (Ooh@oqmmdw&eafas MEBG CII)Z);nt | on are usef ul in
treatj ng autoi mmune di sorders, including, but not limted to,
15 N.N'-Bis-[(S 2-yl-methanoyl 1 lohexylmeth:

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

30



juvenil e onset diabetes, nmultiple sclerosis, penphigus vulgaris, G aves'

di sease, nyasthenia gravis, system c |upus erythenotasus, rheumatoid
arthriti swandodashi noto's 30 thyroiditis, allergic di sordecs/usoncioezdi ng,

but not limted to, asthma, and all ogeneic inmune responses, including,

but not limted to, organ transplants or tissue grafts. Cathepsin S also is
inplicated in disorders involving excessive elastolysis, such as, 30 WD

02/ 098406CPer OsgRctivOpgmonsy diseasedb gt FIphysFaap roRshiliyis.(rsessiye apway .
enphyse ”?‘élast&g{% it 'a?%‘séngnbgéﬁc%ﬁgﬁ, Beafthorittés d @a%&f&‘vé(s%h%x :ggke%%t JIER ,8Nnd

bronchiti s, prReunoni car droévascul ar di séase suc |"aque rupture

and at her plague rupfubeql dthetorhs. Cathépsta$ ediniphicitedin fibrfl dorimition and ntkrefotegr ef or e,
inhibitors_of cathepsins S are of ,use in treatnment of system c anyl oi dosi s.
5 The cysHBibierge pEN$ B ATaRiuse in eatment of systemiciamyleighgdunds of t he

i nventg on can el by lt,nﬁ ; Boss | agKi Il in
t he arﬁt. Sui tag icﬁﬁéﬁ%g&&z@}sﬁg){}g fogéﬁ%gg%etﬁgmgr ot eggglecaﬁgg‘%@?’%l ié and t he
i nhi bi ti obe ddtemeinéd by ntedmids koo tthesaoLordkmaomekill Tiy hecad. | yyitableeinagzay
measures protease induced hydrolysis of a tide based substrate. Details
of assaysgslsﬂfS fﬁﬁﬁ?ﬁ?ﬁ% Pﬁ?tﬁ%/séé‘ﬁté%ﬁﬁ?ﬁ‘ﬁ‘ih?é?lggig‘ef‘icg@qr‘f%rtSSt§é’fnpfﬂ? $Pn 10
Exanpl es i, 1 P i@al% A\gid N} h3hdupés ﬁ@%a?é“ﬁaﬁﬁ@é&%&%is EPanRstdd Baed I n
general , conpounds of" "Fornula- I w il be admnistéred in therapeutically

ef f ect i vesubstratat Patdils efimssays fohmeasuiak raodasciobibitalyl #tivisy ese katdarthiin t he
art, 'thﬁr siln 5?9 .15 or in conbination with one or nore therapeutic
agents. At 8% ut % 1y effective anount nay vary widely depending on the
severity of the disease, the age and relative health of the subject, the

pot ency of the conpound used and other factors. For exanple,
t her apeut Adalinigiratfonaod Pharmzeeutivel Compasiberfyound of Fornula | may range from

about 1 mcrogranms _per kil ogra od i ght Lke). . 1
mlligram per Ig%lberr mc%p%%lgfl Q/?ell‘b(aﬂ‘%ﬁk}(l\ﬁg%g?é %%‘?‘%%%?&@S%S‘%ﬁ?@ﬁ’? #%m about
10 g/ kg/ déffectife abowuits ¥a ny®f th@Gfayand atbpidlomedesknbhe irofhe uit] dthkt singdy f ecti ve
anount for a 80 kg hunman patient may range from about 100 g/ day to about

100 g/ da$E, incombmation, with ghg enypere thergeniis agentsa Bolierapytisy horfiectivg dneer al |
enowt edgel e 3%, pigely debPhiifortie se il BB ulllideind, MMzl 8 R RECRAR of

ascertai nthae $ubggcgpghiet pateddyyofe thee compand? bsednanith tottef factomsirp dlon cexefnpkor mul a |

for treating a given _di sease. The, conpounds .of Fornula | cap be
adni ni st ethg Pﬁ%ﬂfﬁﬁ&ﬁ @émwt%qfr?p@ﬁnquaggf Formula | may range from about 1

micrograms per kilogram body weight (ug/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 pg/day to about 100 mg/day, typically from about 1 pg/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 compogitions
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 ény other appropriate

composition and are comprised of, in general, a compound of Formula I in combination
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by one of the follow ng routes: oral, systemc (e.g., transdernal,
intranasal or by suppository) or parenteral (e.g., intramuscular,

i nt ravenow® oenIsbcut aneous). Conpositions can take the fPormset/1abl ets,
pills, capsules, sem solids, powders, sustained 30 rel ease fornulations,
sol utions, suspensions, elixirs, aerosols, or any other appropriate
conposition and are conprised of, in general, a conpound of Fornmula | in
combi nat i with @ 1lessd ae/ WosaeauncalyUsBepialig2xcipignth Accapéable eweipients are

phar maceut i cal } ept abl e excipi ent . . Acc excl pi ent e

non-t oxi c%lonafoé‘ ! aaﬁ%ﬁgpfs?{?ﬁ%rh,angﬁia R ac}\vc?trsegg%/tg%g gl?eyt)hg ﬁggtfc lfeﬁlgﬁtt ?{fet;l gpeut iC
benefit ofctiveéngrédibmty Suth excisic@ithay 5@l seNE ilguRl) betiBylid6r, anthe 8eiofan | i qui d,
semsolid or, in the case of an aerosol conposition, gaseous .excipient
that is ga¥esohrempepition, gefceus excipimt Bt isigengralinavagablg fq onepfskiliig the art.

phar euti cal o] i C C

| act g?é, sucr %@g&bg%—ﬁ{aﬁhguﬁfcg%#&%@% g%ﬁ'{a?lsgagér}%’ %(l%ﬁ%?ﬁe,’ tug{;’l glggdsgfelﬁ,&ggr’reégnesi um
St ear at e, sinpsbelgelstire aiadt, €ice, fiphy, whalll siliongsl) wagmsium stegatateswibhm siedeie, dr i ed
skimmlk, and the like. Liquid and sem solid excipjents may, be, sel ected

f r om wat eBlyc@pha1gPstegRize spGPM fﬁ%% &rigd yedpﬁlan%pcf s Higrs i and

i ncl udi ng : i e 1 Lai.nq(e. g.,
10 peanut “BrT sy Baak Bef Ebeladffom WRE LB BlcSlbgBy e Py

Pr ef er r edviériagsiodlscachidergsthosaf pétoliduan, | apithaly veggtade ablkgtbeticueigm<e.gi, ncl ude

wat er,  sal i ne, . epous dext.rose .and gl ycol s The.a t . a.compound of
For mit” et o oasiitt punetg s beny tuelina Prgtup ol aRRe o
formul at i ?ﬂticﬁhﬁ f&finjl%clzt‘dﬁl'etsoﬂlﬂéﬁé] %ch]gﬁe%ta{ sdhe) z_,rqu%mssae%ﬁlés@adae%lyncoﬂsact ors

known to those of ski in the art of pharnaceutical sciences. 1h general,
a 15 conposi t Thhawbust efonpaupetindfofformuladl in the compesitiphanay gty endely sease

wll conprise.fromO0,01 %v.t.o 109 ref.erably 0.3%w,to 1%,  of ,active

g e onfeaing AR o bt Aottt s AR LB absape P bty hng Rl

Pr ef er abl factoie kbW 18.GBoHel Sfadkilt GRRIRS hilt 0¥ phafmacedfitd)i stieft@d Imgéhesdingl e unit

dosage formfor continuous treatnent or in a single unit dosage form ad

i bi t bim weesmpgsiionegt agompprpd eformuilahior freatig 4 giverndisease will rapprasedinmat i ve 20
har maceut,i 0 at | i . lL.a. d

foscr bed PRERS IR b AAB o O, EPERRN It tlich B e desdililer 1o o

Formul a | beif@niaeuadspialt bhesxcipieits. | Prafepably bibe pplepmacshtioy] tcbipogiidn dati on or

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

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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known met hods, by which is neant nethods used heretofore or described in
the literature, for exanple those described by R C. Larock in

Conpr eherspwe/o4g@ni ¢ Tr ansf ormati ons, 30 VCH publ i sher s pCTA892/11922 t he
reacti ons described hereinafter it may be necessary to protect reactive
functional groups, for exanple hydroxy, ami no, imno, thin or carboxy
groups, where these 32 WO 02/098406 PCT/US02/17922 are desired in the
final prodgcdesiredingthpifigal pr@ductutwmmcéalepamwa@teéaxartmpatwntméh? ©aelimsns .

oracti ce. CppvetiihSisbad AL gianss, F, a5t Bl BrEOARTRAM BaBIATRR, T,
Groups i nefangsied see TWGrLERE aﬂd)an & heywand irSORtectife 1GrdupSanporganis of
Formula |, where X is NHC( R2 X2, can be prepared by proceeding as in
the fol | ofbpgIteA é@ﬁﬁ“ﬁE%H@$§°G§ ction Schene 1 R3 RA CHOO 2
NH2CR ZX2  R3 R i 1§@k£ R3 and R4
are as defl ned('%nhjoﬁ‘ll:8 gfﬁﬁéﬁg%ﬁ@&ﬁg&]ﬁ%ﬁm £aﬁ%§%ﬁ§gmg§%¥0r mul a |
can be prppeealindys iadtindbilsivig Reaction Sclodmd=br nula 2 with a conpound of
formul a NH2ZCR R2X2. The condensation reaction can be effected with an
appropriate coupling agent (e.g. .

benzot ri azol - 1-yl oxyt ri spyrr ol i dRASEHRGEPHBRL UM  hexaf | uor ophosphat e
(PyBOP(r)), 1-(3- dlnethylanlnopropyl) 3-ethyl carbodiimde hydrochloride

(EDCl), O benzotriazol-1-yl-N N, N, N - &t ranethyl uroni um
R4 OH
o 0O
2
NH,CR!R*X?

R3
H
) 2
0 0 RIR
I

in which X2, 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 (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 (HOBt), 1-hydroxy-7-
azabenzotriazole (HOAt), or the like) and non-nucleophillic 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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15 hexafl uorophosphate (HBTU), 1, 3-dicycl ohexyl-carbodiimde (DCC), or the
like) and optionally an appropriate catalyst (e.g., 1-hydroxybenzotriazole
(HOBt), Iwbwdiogseyge 7- azabenzotriazole (HOAt), or the |ikepCant02/17922

non- nucl eophillic base (e.g., N nethyl norpholine, triethylamne, or the

|i ke, or any suitable conbination thereof) in a suitable solvent

(N-met hyl pyrrolidinone, or the |ike) at anbient tenperature and requires

33 WD ozlgmdc@queanmmlwqm reagtion F0d¢teileds desoriprpfastthe sytheséssef Ron. A

d iled | [t f hesi f . f E I h
e oo AR R A S B4O58HA, B RaberhRTRINAEL 1y FAL M Bl gy e
ConpoundsEgdmples, i@ |, where X' is NHX3, can be prepared by proceeding 5

as in the followi ng Reaction Schene 2: Reaction Schene 2 R3 R4 OHOO 2
NH2X3 R3 4 YHComRpeupdscof Fegmulglowhere while tNKX > 68 bsmeepreeddyerasced®gi ned i n

the Suymayy; fe f&ﬁ%@gg&%@ﬁﬁﬁﬂ;}%ﬁezz.@npounds of Formula | can be prepared

by condensing an ac with a conpound of formula NH2X3. The
condensation reaction can be effected with an appropriate coupling agent
(e.g., benzotriazol-1-yl oxytri spReactioh Schenphosphoni um hexaf |l uor ophosphat e
(PyBOP(r)), 1-(3-dinethylam nopropyl)-3-ethylcarbodiimde hydrochloride
(EDCl), O benzotriazol-1-yl-N NN, N -tetramethyl uroni um 15

hexaf | uor ophosphat e (HBTU), 1,3-q30yc ohexyl - car bodi i mi de (DCC), or the
like) and optionally an appropriRate t st (e.g., 1-hydroxybenzotriazol e
(HOBt), 1-hydroxy-7- azabenzotriazole ( t), or the like) and

non- nucl eophillic base (e.g., N ne@hyl éorpho line, triethylamne, or the

| i ke, or any suitable conbination thereof) in a

NH,X?

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 (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 (HOAL), or the like) and non-nucleophillic 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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sui tabl e sol vent (N-nmethyl pyrrolidinone, or the like) at anbient
tenperature and requires 34 WD 02/098406 PCT/ US02/17922 3 to 10 hours to
conpl et e whe2fsstad i on. A detail ed description for the synthediss2/of2a
conpound of Forrmula | by the processes in Reaction Scheme 1 is set forth in
the Exanples, infra. 5 Additional Processes for Preparing Conpounds of
Formula 1: A conmpound of Fornula | can be prepared as aetﬁhar maceutical ly

accept abl 8 tadi0doussitn eorapletsathe rpagtippadh dptgiledhdescrindom fayethe sypihesis pha
conmpound w p DRGH tri ptagle.q i.C r i id.

Al ternati %‘f@?‘ﬁlg P gr mac%t}tllg}g%ﬂe&/mgﬁsg%p{nagfa%&gggée&%glgd} ? % 8% %gt tlﬁotﬁga
conpound 8karhpleslUhfa.l can be prepared by reacting the free acid form 10 of
t he conpound with a pharmaceutically acceptabl e inorganic or organi c base.
Inorganic and organic acids and bases suitable for the preparation of the
phar mageutyi é@#% pesQ%. Formula | are set forth
in the dehdgﬁﬂto%%ln%sgeg%ﬁ?g{nﬁrgp t goﬂ{f}%ﬁagg??on. IQXI ternatively, the salt
forns of the cAmpmpodad of Fémmutul eanl beqaepadrel prapmrmdcausically sadptable adidt he

startin erials or internedi ates.. 15 e free agid or free base.forns of
he. compoBHHGOFRIERY FRACHNE e eass; BB Pb i G HAMEDF PUSBRRBE b ase
addi tion §&Jef)ta91re it?iﬁg%ié@f'bfgaﬁi& . tAﬁ&ﬁﬁveE?% p%ﬁﬁ%'eﬁticaﬂy ae -%‘B%s@f

Formula | i n an a addition salt form can bé convert_ed to e ,
cor r esponaddigon alte dxmswpobpd of Bamiulgl odnt e prepared by reactisg e (fese geid fammoni um

hydr oxi d | uti i hydr axi.de, the like). A d of. F I

T baeE oy Ol ¢ il oG by et arenE B, HBCRRNEI g
free aci dagorkifehdifand Habesdufiablé R HER pa&iafhtiof oFthe pRiEkiRElRIcaNy sccepmstid, etc).
The N-oxides of conpounds of Fornula I can be prepared bg met hods known to

t hose of &aligioheeppaieds pf Fermubrel age set fqrdy indheadgdingionNsention os thisstpmisatintepar ed
by treati . Unoxi di 0 0 Eaqr !

oxi di zi ngqgiéeg%ttw?&’ g{e%aégg?ﬁrﬁ% uef)(tfoéItl er%lalgée) i c&glghlag{ Caﬁlg)re%%pg‘fécd ﬁéﬁ'(iﬁé}s,aﬁg

per benzoi of the strtinpanaedhls ©r fnérethediarest a- chl or oper oxybenzoi ¢ acid, or the
like) in a suitable inert organi c solvent (e.g., a_ hal ogenat ed hydrocarbon
such B di chl of BerEenagd pr fee hassiosmsefitbe gopounds of Femeyly &cgn be prspargd oxi des
of the co I fr el a

appr opr | areengpeeloaly ey 28 Hop Sl ErRAR St bl b B ErERAISE (e m
can be prepagondd bf BomMokinda sicidfaddition 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  wrifluoroperacetic acid, permaleic acid, perbenzoic acid, peracetic acid,
meta-chloroperoxybenzoic acid, or the like) in a suitable inert organic solvent (e.g., a
halogenated hydrocarbon such as dichloromethane) at 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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conpounds of Formula | by treating with a reducing agent (e.g., sulfur,

sul fur dioxide, 35 WO 02/098406 PCT/US02/17922 triphenyl phosphine,

| it hi um bwoohyeksdele, sodi um bor ohydri de, phosphorus tri chipemiuse?/17922
tribromde, or the like) in an suitable inert organic solvent (e.g.,
acetonitrile, ethanol, aqueous dioxane, or the like) at 0 to 80C. Prodrug
derivatives of the conpounds of Formula | can be prepared by nmethods 5

known to trimhsaylgthosphine dithivemihorehydsidensodinm bprshydride, phospherisdricerids,| s see

Saul ni er {1 s 101, Bl: i |Gl em . t Vol . 4,
p. 1985). _cgéhlnééfargnlg)ﬁ)g, llkaegﬁfgg%rg’lﬁg%bge %%?to%%%%lg Sggdﬁ?%'%]r %épegérhéﬁﬁ%fmaég%ti ng a
non- der i vadicoasldiopameponttie tikex0mwlsa°d. with a suitable carbanyl ating agent
(e.g., 1, 1-acyloxyal kyl carbonochl ori dat e, para-nitrophenyl carbonate, or
the like). 10 PF deatyatiugs;af dag ¢rapymds HEF@H%L%@WW@P%Y mefhodsn pe
made ngﬁ(g%? : rdicnar ' ' : ul ed
descr ib%ti on o %{1 ﬁéé!%togéﬁ#ﬁagﬁggﬂ faHptp})lPf’%é%?’éyotrZtm}{et%ét%%sggfg?g%ﬁug éﬁ’? tgggi’i ng

gr oups anfidonganic aetidedicinabOhéveist-plegers,/Val. A\p. BEHnEpor edangtleapprogrife oups i n
Organi c nthesis, 3 d edition, John Wley & Sons, Ing. 99. Conpounds of
the pr es:ﬁ{odfwa% e RTGRALFIRY TEotipert T R R #é”r%%ala&m% the 15
process ofyil e daaNIARR agB (88!, M-8 16:8atkylditdhaL ARSI datE i AR pREnyl
conmpounds of the presen invention ray "be conveni ently ‘prepared by _

r ecr yst al tarbendtgmor fhedikehn aqueous/ organic  sol vent mixture, using organic

solvepts such gs. dioxin, tetr drof uran nmet hanol . ounds of Fornul a
| can'be prepa éoaecéeg d[eﬂ%?t].rve? ?ﬁF%F?iﬂ%qungﬁ %&@WB%%%L%?a%&W% OWPacenic
m xture ofp thh& TRRMAMY Ik ih e, ORdekAbd JesBSftionSMBSREMIiEsagfiitabledo f Or m a
pair 20 of diastereoisoneric conpounds, separati ng t he di astereoners and

e

recover i nihet ¢reatingt i protseting (greunsnairt thsireremopal ban Pesfornd i Bh @isens i oner s

can be cagried.o usi ng-covalen digster onmer.i erivatives onpounds
o For mui rqEogdtergp SO ihee S P ST S ARy £ §e B Bof P

di ast er eoCsaipeiind of M pigseniind&itionendyEieconastierdliyrépaedd, phivgine@bumigmer t i es
melting points, boiling points, solubilities, reactivity, etc.) and

f::hg'b@ r eBIgCS op thedusntion, agsabyatesdRisnby digionin Hydtes of coraraings ebthapressntt i es.

The di ast g : p , .y, by
separ at; o Eas oef 38 PaERRn SR uebty Sk QO dhr ofeITEBRY, ™ e
opti cal | ysqiuere neirimnd, using orgagtict doévwentsesucly as éidxinadetralyydsb fubart dremeth@asdl vi ng
agent, by _any practical ans_ t hat uld not result in racem zati.on. A nore
detai | ed HETPPHRSIY SgRulg 67 BRRHPEERES gﬁﬁl“ﬂ WP {FOQUFRINFTE O FEACHBAA of

st er eoi SOPRESiGhixture 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 disshniléﬂties. The diastereomers 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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30 conpounds fromtheir racem c mxture can be found in Jean Jacques Andre
Collet, Samuel H WIlen, Enantiomers, Racemates and Resol utions, John
Wley & Syoo2/0983e6 (1981). 36 WO 02/098406 PCT/ US02/ 17922CTIusozuiyemry, the
conpounds of Fornmula | are nade by a process which conprises: (A) reacting
a conpound of Formula 22 R3 RA OH OO0 2 5 with a conpound of fornula
NH2CR RZX2, in which Rl, R2, R3, R4 and X2 are as defined in the Sunmary
of the Invention for Forrmula I; or (B) reacting a conpound of Fornula 2

with a conpou j [ 4 - ar . descri bed
' the Sumrar y oRl e S of bl e e/ ¥oBRS: K Enfiiete]
convertin@ya ceapiigdlcahpduad@@Famtuladf o a pharnmaceutically acceptable
salt; (D) optionally converting a salt 3form of a conmpound of Formula Ito
non-salt form (E) optionally converting an unoxidi zed formof a conpound
of Formula | into a pharmaceuti @allylaccepgabl e N-oxide; 15 (F) optionally
converting an N-oxide formof a co of Formula | its unoxidized form
(G optionally resolving an individ oner of a conpound of Fornula I
froma mxture of isonmers; (H) optionally converting a non-derivati zed
conpound of Forrmula | into a 20 pharmacCeutically prodrug derivative; and
(1) omtional | ywithawenipongd of forroala N OR'RYER, invwhich R, RYRPoRAAndXK? er mul a 1t o
its non-derivatized form_ Exanples: 25 The present_invention is further

exenpl i fied, biftdetised 1 thesammgy of the IpvnfighiforgoraiinbPes that illustrate
the pr ep(a:((;th ' %a&inﬁ@&ﬂ?ﬂﬁﬁﬂﬁ oPFofnITY A a ERiGIRLST Fofiida NERKESiHEdI at es

(Referen ) according to the I nvention.
which R?* , R* and X? are as described in the Summary of the Invention for

FormulaI; and
10 (C) optionally converting a compound of Formula I into a pharmaceutically
acceptable salt;
(D)  optionally converting a salt form of a compound of Formula I to non-salt form;
(E)  optionally converting an unoxidized form of a compound of Formula I into a
pharmaceutically acceptable N-oxide;
15 (& optionally converting an N-oxide form of a compound of Formula I its
unoxidized form;
(@®  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
@ 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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37 WD 02/ 098406 PCT/ US02/ 17922 REFERENCE 1 2- Phenyl car banoyl - hexanoi ¢ aci d
A solution of aniline (5.47 m, 60 nmol) and triethylamne (8.36 nl, 60

nmol ) 5 wooawedagé ene chloride (150 m ) was cool ed to -20€carbor/i®ated with
met hyl mal onyl chloride (8.36 m, 60mmvl) in nmethylene chloride (20 m). The
reaction mxture was allowed to warmto anbi ent tenperature for 3 hours
and then poured into cold IN HCI. The or&ani c layer was separated and
washed with aqueous sodi um bicar brine and dried over magnesi um
sul fate and evaporated to gp\PRemBédydmoylBelandficspid car banoyl acetate. A

m xture of nethyl 2-phenyl carbanoyl acetate (1.159g, 6 mmol) lithium

hydr oxi de (0.43g, 18 nmmol) and 1-i odobutane (0.91 m, 8 mmol)
i nN- et hyl pyrr ol i di. . RN I 3t6qﬁp ) for 1.5
hours. The rea‘gts?%hlggﬁ%g%lglégﬁa%a %%ﬁ@e Olf)rflit‘fi g t@%t%ﬁ\é\!gl%@% ex 1’22?&‘{8&% th

et hyl aretiatrgethjlshehlofde (TI50@aY¥ Whs codled LodDiMat exdtédawite were 15 washed with
brine, dried over rrag{ne5| um sul fate and evaporated. The resi due was

puri fi ed wsthyinaenydehlonds GgttaphpOmmad) ininsethylene ehlomdn@0wnh h Theeaction

t hyl tatelh 1 ' 2 | 7159, 48%
oo o bR e P I b e MR AR A BB g 47
met hanol coldIN HQIL. Was okgad RierW dsiesaated andywesiedivieh 4ghedis sodiumol ) at

anbi ent tenperature for 17, 20 hours. The nethanol was renoved under
reduced pheabenate ten brine apd dyief evepaashesann selfalp and pyappratedin @I spi¥t ed with

et hylﬁpetf_g%engiégr%o Deflke €ach). The organic layers were washed with
brine, dri ver nagnesi um sul fate and evaporated to give 2-

phenyl car banoyA hmiancd of anetilyl Q-f@BnglcarBaBoylavdtate 7d%50ige|6d)mm@ RERBRENCE 2
2- Cycl ohex | Anet hyl - henyl - mal.opam ¢ acji.d m xt ur e of thyl. ..
2- phenyl c}éﬁdﬁﬁ‘:\%y@éégt @n@é,ag ‘rl%‘g’%’é?n? &’%?Qﬁéﬂ@%ﬁ %ﬁ%?tgﬁpﬁ%’hﬂnoPﬁ. 39 g,

22.7 ol g phiy %Q% §{ éia%a@'al\i%ieﬁ ex%%ergl%réyfor £3 nguR! érg@%&;:@&%ﬁ&ﬁﬁ%%%&%@hexane

(3.76 M, 27 Tmo met hyl pyrrol 1 di none ( was stirred at anbi ent
t enper at un® icSYattDefRAMBISH G tRITCIBORWILE AN each). The combined extracts were

15 washed with brine, dried over magnesium sulfate and evaporated. The residue was

purified by flash chromatography on silica gel eluting with 20% ethylacetate/hexane to

give methyl 2-phenylcarbamoylhexanoate (0.715g, 48% yield).
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

i REFERENCE 2
2-Cyclohexylmethyl-N-phenyl-malonamic acid

A mixture of methyl 2-phenylcarbamoylacetate (prepared as in reference Example
30 1) (4.39 g, 22.7 mmol), lithium hydroxide (1.08 g, 45 mmol) and bromomethylcyclohexane
(3.76 ml, 27 mmol), in N-methylpyrrolidinone (25 ml) was stirred at ambient temperature
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for 17 hours. The reaction m xture was poured into ice water and extracted
with ether (three tines, 100 mMl each). The extracts were washed with water
t hen bri rwo odio9sade over magnesi um sul fate and evapor at ed. PCh@sSorsiodue was
purified by flash chromatography on silica gel eluting with 10%

et hyl acetate (hexane) to give nmethyl 2-cyclohexyl nmethyl-N 5 phenyl

mal onanat e (11. 89 g, 6.5 mml, 29%yield). The aqueous | ayer above was

cool ed ofer i1¢&oursd Ths wgreticaomixgiep pras pRpted intQ ipwaterigad sytiegeswithper was
extract ed. ' r S shed
i th vt cfief b0 aPeachl (e o Hor BeaT, s SMIRGL S Gii™

gi ve 2- cymhgfesinl sidfateydndNvabteyd. Tied residwe wasmiritied bd.flbgh chroh8tsgraphy o). 10
REFERENCE .3 2- Cycl ohex, |1 nmet h){l - N- phenet hyl - mal onam_c acid Sodi u 6.9 g,
0.3 ol ), silisasged elpsiangiwitlet $raséiylqcgioty (rpxanchioRive ISt drayglohendmstyl-V15 (50. 3

m, O. . gL Oyl I added
and t%e@%%%glﬁﬂ%g%&gb%b@' hea?lé?%y? Q@é%raﬁﬁ%@éﬁeg? ﬁe%l 3 )ecgaé\lt%?on

m xt ur e wasice and eclddied to pHE2 with@ GIC1r e wqubohy layenwas attiaoted witheetha<dil t i ng
mass was di ssqlyed in_ice ter and then,extracted with ethy]acetate. The
organic I%W%ﬁ’slo&é?’]ae%ééﬁgét PXiragky were WHbA B‘flﬁ}é(ate&\r,\\%e briag ‘{W’éro‘fﬁﬁgnesi um
sul fate. hiagcsnhyaiHiaf MR GapG iRy RFiWINRCIRAVERANDLIS AL ridonadilc &y ©

di et hyl cycl ©ohexyl mal onate.” A sol ution © I ethylTcycl ohexyl malonate (12.8
g, 0.05 n@ll2 g,188& yiakipl (100 M) was treated with a solution of lithium
hydroxjde (1.2 g, 0.05 noles) in water (50 m) and then stirred at anbient
tenperature for 15 hours. The ethanol was renoved at reduced pressure and

water (50 m) was added to the residue. The reaction m xture was extracted
with ether, 25 cooled on ice and ReFBRENEE 30 pH 1.5 with HCl. The aqueous

phase was saturated let_g aed 204 I%_ﬁ Bgifettgﬁg-lﬂlwarﬁi%g}ﬁdacet ate (twce, 150
m each). Drying over t he sol vent gave

et hyl 2-cycl ohexyl mal onate (8.52 g, 37 mmol, 74% vyield). The ethyl
2-cycl ohexyl mal onate (8.52 g

,.37 mmol) in ethylacetate (80, rrilmwas 30
cooled to 0 C SefHum (B d-Iwmeh, dssebredyn P@%&@Q@@L?ﬂdatﬁan fligthyylmalonate

¢ oom VompBrar i 832700 Hes asy. B metMSAGREK-GA BT R RS R RS 18452" '°

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 extracted 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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sol vents were renoved under reduced pressure to give ethyl

2-cycl ohexyl mal onyl chl oride. The nal onyl chl ori de above was diluted to 28
m  vol uneweaiokksadhyl acetate and 2 m of that sol uti on wagcadez1me2 a
solution of phenethylamne (0.376 m, 3 mvol) and N nethyl norpholine (0.40
g, 4 mol) in ethylacetate (4 mM) at -20c. After 15 mnutes the 5 reaction
m xture was allowed to warmto anbi ent tenperature overnight. The reaction
mi xt ur e wepdvents ware temaver uades yedused pressuieso givp eﬁlﬁhzﬁﬁ‘éOWV@PaIQ@l elgriderne
organi c | ayer gueous
NaHCO3, then brﬁ\%laﬁ)g’? %E%(g?wen‘)g%?\%gl?e&mog%lﬁg{’cgwg]ﬁg‘ggl\l}éﬂé%ce até%ﬁﬁhn%er

reduced pméssthatesolufioa was&ddmo\mlmun of pleshethylantinel (023 76amt, Gnaholy mpNy to
gi ve ethyl 2- cyclohexylnethyl- henet hyl nalonanat% (0.366. 10 g, 1.10
mol ,  429mgthginagrphaline (@406 4appol if ghdeetaje (hmimt ni25e) Affter &3 ws tha 0 m )

t t d
of | hsﬁe?ofe?ﬁf‘og RN Vo, ARTRETE WL bt B 100G AR OB IR SR 5
and was heﬁlnmhva@tdlﬂafed(vatﬁ ttH?lS.cetéi@ (Sin)emnd ige wathe(s rﬁlqumw Srgaﬁijteiyems cool ed,
acidified with 1IN HC and extracted with_ethylacetate 15 (3 tines,
20 | Cacspiatdand psedaetiiol 695 NIUED tgraghns NGOy BobbTRred et V8 oy ey

ot onam e aiee AT ARl FXFRb R i Bod fisfie The kElRingasey 1)

| ohexyl metadial eINomyltolgdaphytﬂe gﬂvaeﬂllyyl-cyniblmxy]methsddv-ﬂhﬁeﬂyﬂ malonamate (0.366

—

2-cyc| ohexyl net h chloride, prepared as in Reference 3 (0.307 g,
1.25 JerI& Ly ¥ )WI th 4-am nonet hyl pyridine using the nethod of
Ref erence 25 @%é st a%%v@&d‘?’(% & 1.10 mmol) in ethanol (10 ml} was treated_at ambient

2-cycl ohexyl net hyl - 4-pyri n-4-yPmet hyl mal onanat e 0.74 mol, 58%

yi el d). Tteirmemmremthamuhgmbrsﬂdmhydmmﬁe ébamnimﬂ%rfmxz ﬁléoulsi dge rénstiomt hod of

Ref er ence , to giyve c,.cl ~ nmet h 1¢ acid

(0.041 g, ™ ‘Y#ﬁitﬂuteﬁf@% Gﬁ Iﬂ%@“‘%’%@% tﬁﬁﬁ’ﬁ d ﬁbg‘ﬁ @aﬁﬁ%r enced

exanpl es ﬂ{u@&hsdl@ Ly Jo@iédoml&@ie& QRONHE (2 #Y) WA SR8 4 MNAddRAL/ 17922

N- Benzyl - 2- cycl ohexyl met hyl - mal onam ¢ aci d;

2- Oy clohefdytimes, 39 mNegah)piBrosthylpertais lextranss Biaeeniveshediwith brine, dried over
magnesium sulfate and evaporated to give 2-cyclohexylmethyl-N-phemethyl malonamic

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

20 ‘ REFERENCE 4
2-Cyclohexylmethyl-N-pyridin-4-ylmethyl-malonamic acid

Ethyl 2-cyclohexylmethylmalonyl 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-cyclohexylmethyl-N-pyridin-4-ylmethylmalonamic 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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2- Cycl ohexyl met hyl - N- ( 3- phenyl - propyl ) - mal onam ¢ aci d;

2- Cycl ohexyl met hyl - 3- nor phol i n- 4-yl - 3-oxo-propionic acid; 5

N- Cycl ohewglo2a9s3y€| ohexyl et hyl - mal onami ¢ aci d; PCT/US02/17922

2- Cycl ohexyl met hyl - N- napht hal en- 1- yl net hyl - mal onam ¢ aci d;

2- Cycl ohexyl net hyI N- pyri di n-3-yl - mal onam ¢ aci d;

2- Cycl ohexyl nmet hyl - N, N-di i sobutyl - mal onam ¢ acid; 2-Cycl ohexyl nethyl N
( 6- met hoxy- pyr I\ﬂﬁﬁlle-%cyclnh«myﬂmﬁﬁlwl—a@lqnamm01d

2- Cycl ohexyl me I aci d;
2- gcl ohegl rre?%}d% %@meﬂg?@t@fglheer%}xy ?)he lérrrllgfr%ﬁnglggcgalcgd !
2- Cycl ohexyl netzk@jddl&eﬁﬂnmﬁylw (33%19 J-pFoplyDAadTbRangiC ladid;

N- Cyanonet hyl - 2- cycl ohexyl net hyl - mal onam ¢ aci d;

2- Cycl ohexyl meetiyyclagergnigthyl-g- m@mhahyﬁsd -hesshPRRIo8if. acidj| ) - mal onani ¢ aci d:
15 2-Gycl oh I d;
2- Cycl oﬁegyf)r(rgg\ﬂe%a%{iﬂe gh%%aaéﬁ%&(l)ﬂ?ngy# %B%Igaﬁi%xgngﬁno& g(r:]: c acid;
2- QIch ogeﬁgnem(wclo%ﬁ({)ﬂnﬁﬂlﬁwmmﬂxd}bn ﬁq?uethpll—rgmloﬁamic)acﬁ} 0XO0- pr opi oni ¢
aci is e 0x0- but yr ani de;
2- Cycl ohexyl me?ﬁi)f CIQ@@M -é\i-pyrb%ﬁ- YhmaloRRBCREdy r ani de; 20
2- | oh I d;
N- (I??e/(r:lzgl ?)Z(YCSEFE)%}exyG%Fﬁ - N netﬁm})atﬁar@g%gﬁﬁmg%ggfl '
g- gcl oﬂexy: neﬂI@lecldhe(()’amwﬂt}dw-(:ﬁemzﬂio)(y fpyndm—bul)ym?dqmadmg acid;
- Cyc] phexyl ne - aci
N- ( 3- rbaI/myI 5%&%&%‘%@%@&%@?@ pmiGacid; o5
2- Cycl ohexyl meblyycidiepyieth ﬂﬁ%ﬂbﬁ%bﬂ%’?h&%llpﬁﬁﬁh&nﬁ%&i

N- (4- Car banoyl - phenyl )~ 2-cycl o mal onam ¢ aci d;
2- Cycl ohexyl mﬂ@&dmﬁylmetwf‘bnﬁn@rmzﬂ)maﬂmmm acifkpl onani ¢ aci d;

2- Cycl ohexyl rre di_hydr o-.2H: i n-1-yk)-3-0x0-propionic acid,
N-tert-Butyl - %aIn(?H%gp"lil%ECtyﬁ eﬂlﬁlg yfnaﬁ% g’ﬁaﬁ acid; 30

2- Cycl ohexyl rreu cld¥egbdeyHy-N-(5,6,0 8- tetrEtlydf@ Hightiagdrd 1 -y1)-malonamic acid;

N- But yl - 2- cycl ot& met hyl A\ rrg hyl - mal onam cpham d; y41 WD 02/ 098406

PCT/ USD2/ 179222-Gyc Kﬂﬁ@ﬂwlﬁé(%wmtmﬂsdrqﬁlﬁt hiwlogamisnasidsc aci d:

2-Cyclohexylmethyl-3-(2,3-dihydro-indol-1-yl)-3-oxo-propionic acid,
2-Cyclohexylmethyl-3-(3,4-dihydro-~1H-isoquinolin-2-yl)-3-oxo-propionic 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-Cyclohexylrﬁethyl-N—pyridin-3-ylrnethyl-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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(R) - 2- Benzyl car banoyl - 4- phenyl sul fanyl - butyric acid; and

4- Benzenesul f onyl - 2- benzyl car banoyl -butyric acid; 5 EXAMPLE 1 2-butyl -NV
ccyanometwolozibssphienyl mal onam de (Conpound 1) HH NUO1 RCTNSY2/0922 10 A
sol ution conprised of 2-Phenyl carbanoyl - hexanoic acid (188g, 0.8mmol),
prepared as in RefRIGRESinethyl N, MinbhyPalontate 4digat ed with PyBOP(r) (425
0.8mmol ), am noac}g;t oni ?Flge’lte}, g{’su rfnatg (1éi)(51rrg, _0.19’ nmol ) and triethyl am ne
(600L, 4.3mvl ) (RiFBennylzdrbareoylalsplenytsnghyl-dutydictaoid; endind t hen partiti oned
bet ween water ( n.) and e I cefate (50 ml)..The organic |ayer was
separat ed and mé‘gq@ég%sﬁﬁowﬁ%fy@ﬁ%ﬁ?aé @Hogﬂﬁﬁ%ﬁ?ﬁ *bi car bonate solution, 1 M
hydrocl'g oric acid solution and water, dried (MgSO4) and concentrated.

Product™ was purified fromthe residue by flash colum on silica gel (60A)
with 50% et hyl acetate in hexane t oERAOWPKE 12- but

N- ccyanonet hyl - N - phenyl mal onam de (125 ng, 57%yield). . "H NVR (DVSO

10.01 (s, 1H), 7.59 (d, MM_‘@M@M@C—H@M 7.06 (t, J=7Hz,

1H), 4.13 (d, J=6Hz, 211), 3.32 (t, = U&Hi , 1.80 (m 2H), 20 1.25 (m
4H), 0.86 (t, J=7Hz, 3H. M5 me é%n% *_‘/)PLEZ

N- Cyanonet hyl - 2- cycl ohexyl net hyl - N- phenyl - mal onam de (Conpound 2); N42 N
ON O O 42 WO 02/098406 PCT/ US02/ 1792 A sol ution conprised of

2- Cycl ohexyhnet hyl - N- phenyl - mal onam ¢ @cid (350 ng, 1.2 mol), prepared as

in Reference 2, EDCl (250 ng, 1.3 mml) YHOBtHhydrate (199 ng, 1.3 mmol),
amino acetonitrile bisulfate (200 ngl 1. rmt}{l) ag@N\l— met hyl nor phol i ne
WAt

(0.30 5mM, 2.7 mol) in N, reiaione (5 mM) was stirred at
anbi ent tenperature for 5 o

10 | A solution comprised of 2-Phenylcarbamoyl-hexanoic acid (188g, 0.8mmol),
prepared as in Reference 1, in DMF (5.0mL) was'treated with PyBOP® (425 0.8mmol),
aminoacetonitrile bisulfate (140mg, 0.9 mmol) aﬁd triethylamine (600uL, 4.3mmol). The
mixture was stirred for 3 hours and then partitioned between water (20 mL) and ethyl
acetate (50 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’~phenylmalonamide
(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
N-Cvanomethyl-2-cyclohexylmethyl-N'-phenyl-malonamide
(Compound 2);

H H N
N 42 V4

N
RN
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15 hours. The reaction m xture was poured into cold IN HO and extracted
with ethylacetate. The organi c phase was washed wi th aqueous saturated
sodi um biwerlRossabe and then brine (50 m each) dried ovePCFRApNESIoNM

sul fate and evaporated. The residue was purified by radial chromatography
usi ng 50% et hyl acet at e/ hexane as eluent to provide 10

N- Cyanonet hyl - 2- cycl ohexyl net hyl - N - phenyl - mal onam de (179 ny, 48% yi eI d).
1H NWVR (DVSO 10.01 (s, 1H), 8.47 (t, J=5Hz, 7.59 (d, J=7Hz,

dorre 1k r B spfon ghmbfiscd gt 2 et lap: ﬁ%@l—%&% @@Sﬁmﬁs“
EXAMPLE 31 wmal Qﬂt?qiaiﬁdlasZn Refecdncemm)m (250 g} hg bbb [INEBEhyrAterEloomagyi de

(Conpound 3) HH N N~ 20 A sol ution cqonprised of
2- Cycl oheky MHBe D.me w&c}m@flkﬁlswkfmed%@%m&ch Hmmodng N-meghyigorpheline (03P epar ed

o2 11 1 61905ty S R ATl BB B1 (e 2. O

pyrrolidi ibheufsd Thy remsioatmixtmd wis podred ihtot erid dNaHGlearfdoextiddteadi with

Am noacetonitrile bi sul f 106 g 0.69 mmol ) was; added, . The reaction
M xtur e yl@f?t%tﬁeaﬁaprgéﬂs& x@ﬁﬁe& %Werbélqmus 221%&5?%80 THE RICAHGPHER i nt o

cold I'N Hdg tﬁ@ﬁbﬁﬁ%\g ?Qac%?"dﬁ@d W/érIﬁlagﬁEMﬂa%ﬁﬁﬁt@taﬁd@%bdﬁte@aTﬂé resitiig

or gani ¢ phase was aqueous sodi um bicarbonate and then brine
(50 M eawhy purifreidduy r@daérchmga’ceg'aplm @MngQVeethyidcew@[b@taab esicluent ® ppVide/ 098406
b

PCT/ 21 179 22 T - | f&rﬁcl)iga g&ryallag}/ ;ﬁl ng 50%
A ANAC { 2 0
cl ohexyl ONMI@)’('DMSOPW@I gylmal mam %HZSQHW iﬁ?&m@ 2@)) 7. 3H(tNMFst(, DVSO)

et hyl acet @

8.38 (t, J=5 I—Ji) Hg d, J=6Hz,
2H), 3.2 U, 7304)0 277z, 1), 4JB7(IdIzJ'52¥H) #H 3@47(@qu ; 1H Mfm 749)116“85 (m
S 28 Myl Gt 20 mEXIA5 £

15
EXAMPLE 3
N-cyanomethyl-2-cyclohexylmethyl-N’-phenethylmalonamide
(Compound 3)
WA
SRR
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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N- cyanonet hvl - 2- cycl ohexyl net hyl - N -pyrid-4- 1Y nethvl mal onam de ( Conpound
4) N'" NN/'\' N OO 10 A solution conprised of

2- Cycl ohewgloowodagd - N- pyri di n-4-yl met hyl -nmal oni c acid (41pPeg/usozi®2amol ),
prepared as in Reference 4, was coupled to am noacetonitrile as described
in Exanple 3 to pr ovi de N- cyanonet hvl - 2- cycl ohexyl nmet hyI -I\f p iid-4-

yl met hyl mal onam de ( , 28%yi el d) H NVR: ( DVMSO) 4H), 7.20 (d,
J=6Hz, 15 T:!ﬁ)resmu%weﬁp d bmr@él(wom&mphwwng 80% f(thylaqqtate/hixa@e(aﬁ] 711),

1.1 (m 4Eﬂ1ent(%o§ ovfdpﬂg{/_Qnomeml-Zrﬁv%lo%g)&l%ethﬁ%wle, etRyifthlonamide (56 mg,

N[ 1- (1- Benzoox =Tet narro ) prenyr - NFoenzyt - 2- cl ~

| met hyl - rr%%mmﬂe‘ﬂ@mqm@@)s 3844, mm/1®198n@$(tf>ﬁmoﬂ);7sszan $H)\I A
m xture of N-benzyl - I ohexyl et hyl - mal onam ¢ aci d f HEH 1),
HoBt ( 150740 @, J@@ﬁw 150 SE4g) (OI7Rhnny - AmmriHoL T (9, J40, 0.85 G,

benzocyazgh ]%1 rbyl -but an-1-one (195ngy, 0.69mmvl ), dichl oronethane
(3m) r|e y am né (106L, 0.76mmol) was allowed to stir 2 hour. The
product was extracted into ethyl acetate (60nm.) and washed with two 15ni
portions of INHC, and two 15n1_E rti of saturated NaHSO3, dried over
MySO4 and concentrated. Ethyl ace gﬁé"f@iﬂ) was added and a white
precipitate for Red podcifar2 £9bbRGL A sthl- ﬁ'-B%cﬂ-@-vlmethylmalonamlde

N-[ 1- (1- benzooxazol - Z-yl=T-hydr oxy- net hyl J-3-phényl-propyl ] - N-benzyl -

cycl ohexyl net hyl - mal onam de (81ny,(Compammb#), 21%yield). N [ 1- (1- B enzo
oxazol -2-yl- | -hydroxy-nmethyl)-3 -phenyl-propyl] -N-b enzyl -

cycl ohexyl net hyl - mal onam de (70ng, 0.126 was dissolved in 0.6nL

di chl oronet hane and treated with Dess Marj per i odi nane (107ny,

0. 253mmol). The

10
A solution comprised of 2-Cyclohexylmethyl-N-pyridin-4-ylmethyl-malonic acid
(41 mg, 0.14 mmol), prepared as fn Reference 4, was coupled to aminoacetonitrile as
described in Example 3 to provide‘ N-cyanomethyl-2-cyclohexylmethyl-N'-pyrid-4-
ylmethylmalonamide (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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15 m xture was stirred for 2 hours, then 8nL of 0.26M NaS20O3 in saturated
NaHSO3 was added and the m xture was extracted with two 15nL portions of
et hyl acewetoe/oggade washed with two 4nl portions of saturatred/usatiB@32 The
organic |layer was dried over MSO and concentrated. The product was
recrystallized fromethyl acetate and hexane to give

N-[ 1- (1- Benzooxazol - 2-yl - met hanoyl ) - 3- phenyl - propyl ] - N- benzyl -2 20

cycl ohexyl | met hyl - mal onam de (40rrg, 0 ol , 57%yield); 1H NVR (DVSO
7.88 (m 1H), 7.68-7.40 (m 3H), O(m 1H), 6.90 (m IH), 5.65 (m
1H), 4.43 (d, J=5.7Hz, 2 .25,{( @. 74 (t, J=8.0Hz, 1H), 2.46 (m
1H, 2.17 (m 1H, 1.77 ( S 7N .64 (m 7H), 1.22 (m 4H), 0.87
(m 2H); Ms: (M+1) 552.8; 551.68. \g conpounds of Formula I
were provided by proceeding as in Pes: 45 WD 02/ 098406
PCT/ US02/ 17922 N-cvanonet hvl - N -cycl ohgxvl - Xl met hyhm onam de
(Compound 6); IH NVR(DMSO: 8.31 (t, J 7, 1H), 7.82 (d, J=8Hz, 1H), 4.10
(d, J=8Hz, 2H), 3.52 (m 1H), 3.20 (txJ=7Hz, 1H), 1.6 (m 12H), 1.1 (m
9H), 0.83 (m 2H); M5 (me) =320.1 1;

N- benzyl - AP- cyanonet hyl - 2- cycl ohexyl nmet hyl mal onam de (Conpound 7); "H 5

35, 150,k AR ph -t bt gk iilorddratpragodin. %7 (0%

(m 2H); 0B9%ct), HOBXE5Ung, 1.04nhol) EBZT148ng 0. @@ﬂlﬁlonpz—hyxhnczlcycl ohex
e g b el cran e, SSBBRNNG Bl MO 10,1
17 (i 7 Eipyhmind e 0 iy ity s 2 ﬁg%o&%iézmﬁ‘mag HZ405 46,

N- Cg vanongé;hrgctea-xﬁw@ﬂqﬂm%mmsmléjsand Was?]lécgmmmlmmqﬁmﬁmgﬁtme .
E m ”Eﬂ;m and 1%910(1cﬁmL 9@&%8 0 urats wdamzovemgs% and eﬂﬁwegtratedz B 5 (m
2H), 1.6 £ Qdé}ategf Xy rret % Sa}?d_ %@hitééﬂe(:fﬁlta% B &) cofle e 1dé Ve

N- cvanorret 2-CV - 3- OXO0pr opi onam

( COkaﬂJndNi[w)(l-BehizNYRé@PZSﬂ}l-hﬁdrﬁﬂy-meihﬂﬁﬂ-hihsﬂnﬂ*ﬁ)fopﬂ] N2bendyl-2=5Hz, 2H) , 3.5
(m 8H), M5 (nfe) = 308.05;

N- cvanorre‘f §§@%€)§Dﬁg§éﬁ%ﬁ§§%&lnfgt%r}ggm§%;1‘;{%}’%—%}”“ mal onani de ( Conpound

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,0, 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  cyclohexylmethyl-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, J=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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20 11); 'H NVR(DVMBO): 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. 65v0ddj09sked, 15Hz, 1H), 4.12 (d, J=3Hz, 2H), 3.3 (iPOT/UBBY/179226 (m
8H), 1.0 (m 5H); M5 (nme) = 378.18, MW. 377.18;

N—cvanorret hvl - 2- cycl ohexyl net hyI N - pyr| d-3 yI mal onam de (Corrpound 12) 25
"H NMR( DIVISO) : : J 5Hz :

J=5Hz, g Necyanemethy ) gycloh Ma)s un@ﬁ)}H349

" 4, 91
&cv;nszc@l o] litH? 61?% 1%1)1\@2 fl So %19% glll-fr?‘g%'cl)ﬁ Jagﬁ(zc%ﬁrﬁélf%ﬁ% "H
NVR( DVBO) 1Hg. 510 ((t,tJ—74l-H) IJd-Qm nmm (nm Qﬂfb 0. f)a (ﬁiiz(H), MHM)—%)II 3.2 (m

2 30 3.05 1.(m. 4H), m 14H);
I\/ED(Me) 350008 : hyboalgnangde ((Soppe m ),(

N-c anone d 14);
N e TR Wsﬁ%% @?}“‘j Wﬁ”ﬁ%@?@%@ﬁﬁw 3. 46
(m 1H), 1Hp4.12, 27fB)33ImZTHQd 6 G5 7H), 1. b, 4H), A.85 (1m 2H)ONS (m/eB532815,2H) ; M5
(rrle) = @1}4&8 321.24; 5 N-cyanonethyl -2-c cl ~ ohex

| ~yl - tﬁé%g\g’-l ii d=3-vl ) mal onam de (Conpound 15); 'H NVR(DVSO):

10. 04 (S 1H) . NoyalofbthyllZR aloHlamilE9Hz, 1H)

6.80 (d, J=9Hz, ' 1H), 1.7

(m 7H), (LC(XLHIQQ’nnd£Bi) H D opmpﬁl (MSH)MS &9 (t3=3H3, U), 7l\ﬁ1\m =3k, A3),

(orpbima 1% T APl LSy Hballorp . SHERL 3 i ot S0 P Ckefie. oy

7.33 d d [5)2:Y () JF5H, 2H), 3.3
(i 3I(—|) %Hg;m grhi)l‘]}{)ﬁlﬁi:(m (4m) bﬁ(n(l 19/ %fsqm/éw-mél O%KWt w2 S8
(me) 348. 09 palonamide (Compound

| ynmet h I -1 e 10.1
Ay P @W@ﬁ‘ﬁ@‘%m é’@?% §0§%@% iy ety
(t, J= 7HZJ—5Hib,2Hy30@3(td=7ﬂzam,3ml,m) 23 @2EDH.6 (dh, FI, M1 @MI30.82 (t,
J=THz H%(P &E% H% (m 4H), 0.85 (m 2H); M5 (me) = 406.04, MW.
405. 455 ’&z%)n (IM? §5é081y ohexyl rret hvl - N - (4 nitrobenzyl ) mal ' onam de
( Conmpound  18) 3. Sy . 3 . 8.17
(d, J=9Hz, 2H);
(Compound 10) 'H NMR(DMSO): 8.54 (t, J=4Hz, 1H), 4.12 (d, J=5Hz, 2H), 3.5 (m, 8H),

1.65 (m, 8H), 1.15 (m, 4H), 0.85 (m, 2H); MS (m/e) = 308.05;
N-cyanomethyl-2-cyclohexylmethyl-N’-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, 5H); MS (m/e) = 378.18, M.Wt.
377.18; 4
N-cyanomethyl-2-cyclohexylmethyl-N’-pyrid-3-vlmalonamide (Compound 12);
25 'HNMR(DMSO): 10.24 (s, 1H), 8.75 (s, 1H), 8.54 (t, J=5Hz, 1H), 8.29 (d, J=5Hz, 1H),
8.04 (d,J=7Hz, 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;
N-cyanomethyl-2-cyclohexylmethyl-N'N'-diisobutylmalonamide (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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(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); M5 (me) = 373.02, MW. 372.42;
N, N- bi scysiooamedagé - 2- cycl ohexYl met hyl mal onam de ( Conpoun@CI)Sp2/11922
NVR(DVSO): 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); I\/B(rﬂe) = 276.99, MW . 276. 34;

N- cvanonet hyl - 2- cycl ohexyl meth 1-N - . i
5,6,7,8-tetra 3 ap=2+cyplobereyl ety amide (ComppogRi Hiv/s0) :

9. 28 ! o d typ JE8HZ

1y ésgo“fr%mﬁ%é 3450 F g %léﬂzﬁ)ﬁ#%@%emf BT, (o

2H), 2.5 () 7ERH).27Xd, =Mz, GH))1.111(nd, 0H), @BY (mO21};, NIS(mi2d))= 3MDY, WLAYt. =

368.04, MW. 367.48; N-cyanonethyl 2=c cly

ohexyl met A3k 2- pyri d- 2- yl et hyl)mal onani de 30 (Oorrpound 21) ;' H NVR(DVBO) :

8 49 (;m 111),g t _ , ZifBmidlt . J=2, 8Hz,
.2 (m 2H =8Hz, 47 O

02/ 098406((R£ﬁ’1’¢d118625)};7H2\H\/IRﬂBMS(2) 8@104 (s mgcw (t 2n=f)st,1116),(8ra5 (GHH), 1897 ( m

ol heny! b ot 11D, &R0 e Al & w)ﬁ%vﬁ%iéﬁaﬁﬁawﬁiaﬁ?ﬁ%@aim 52

1% N'V7R ?g@@7H)Slﬁaznﬂ4HaD‘](F5i7'%8 ﬂf@M@(xﬁE&%%s@)fSMZw% ]3(2%1;183 gﬁz d2H) j IH§m
2H), 3.66 (t, 4=y#p pl-2 b 1gthymal ar (Qpa)pougdgl (m

29! 1P (e @Nﬁ@@@w@% 25 Y GBBb 35 s 1 g

(Conpound(nza)ﬁ) W@b{d&—@ﬂﬁtmﬂﬂg& 3H)L|B 217t 3157I(I§,2PBH)6(m1ﬁ-I)4 65 (m

2H), 4.11 .7 (rrm 7H), 1 (m
4H), 0. sgléirﬁn QH) 085@131,?(1'}%1\@-901/8)\/536 &)MJWB§476§, MW 353. 46;

N- cyanonet hvl - 2, 1? rc1 1Jl H B, g [ . 9de H .
NVR(DVSO) : 8. J=6Hz, 2H),

3 23 (dd, Cdnpzma&m) HIHNMB(IGMSU]) /) e, mﬁ 8(4m(t tH=BHz JLH§ 1 m (t;112=laHz JHY (m
334,00, MW . 333.47.
N- cyal*ﬁorreg r%l(mlz-gfd) Jrh%e%ﬁﬁeiﬂll la')(j&l . J‘z:(gﬂ.zﬁ {)Z}H)eﬁo@n@?/sl N driEhiZe: 3-4&onpound
25); ' H NYREMEQm), 864, in, 19T @b 1685 (o 288; Ms ml58%oe6.d4 M. wh: 465 oAt
N-cyanomethyl-2-cyclohexylmethyl-N’-(4-nitrobenzyl)malonamide (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-tetrahydronaphth-1-yl)malonamide
25  (Compound 20); 'H NMR(DMSO): 9.28 (s, 1H), 8.57 (t, J=6Hz, 1H), 7.21 (d, ]J=8Hz, 1H),
7.05 (t, J=8Hz, 1H), 6.90 (d, J=7Hz, 1H), 4.16 (d, J=6Hz, 2H), 3.49 (t, J=7THz, 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 )rﬁalonamide
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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1H), 7.10 (dd, J=2,7Hz, 1H), 6.96 (d, J=7Hz, 1H), 6.88 (dt,

1H), 4.30 (dd, J=6,16Hz, 1H), 4.20 (dd, J=5,16Hz, 1H), 4.12 (d,
2Hy0 03/.07@0((5, 3H), 3.3 (m 20 1H), 1.6 (m 7H), 1. Pctrmsozr?220.85

M5 (nle) 358.03, MW. 357.45; N-cyanonethyl -2-cycl ohexyl met h
nyI et hY) mal onam de (Corrpound 26); 'H NVR(DMSO : 8.25 (m 1H) 7.4

4Hw) 22% nﬂé ) 16 92871'65%1%% 4%926/831@1 Rﬁbéwém) sagod, (™

y Y cy Iohexyl met hxl - N- net hyl mal onam de (Conpound 25 27);
NNR(DNE/EW}%‘I%%F(m 1H), 7.3 (m 5H), 4.5 (m 2H), 4.13 (d, J=6Hz, 2H),
- (m 1H), Bfrcﬁlandrﬁethﬁkﬂ-cvclo}ﬁxﬂmethm-;(23 1 1 3818:0 ioRkthide VS
) 342.09, MW. ; anone - -c

hyl - NC wwn@r?&beﬁ%wl\éﬁ%% (‘oéﬂ%i%dél)a %Q? @ hgﬂm(lBWSb?“ @ 6 (t,

5 (& 6, 7
Ry BF G Rr 0 (g e @ g2, pinDar 8, 4, TH
cyanoneBl66l(t, I=¢He,ebt) B, 2H), 1.6 4nn@EH))dxly endty), Ditdl (o 2H)JBS @8/e)

2/ 098406 _P Co d 29 "HNVR(DVSO): 8.42 (t, J=5Hz, 1
.38 (t, é%%lﬁ% %Z%%A ( nrp(J)USHZ )2H) 6. 86((d 3 =9Hz, 2I(-|) 4.25 (dd,H)
g 15Hz, 1H), pMeyhpoh&itlyl- Q-‘c%@lé%lmm W1-3-83.4-Hihykifo- lﬁﬁk@q&n&?n-ﬁ-tvl) 3l= mSHZ 1H),

m 7 17T (m 4 . 4. 11 (d, J=6FZ,
56. (97 ND%M(&MQW)Q&MWSO) 8\64(¢,y7a=ﬁHzeiH%I7~L&(§(4H))

oLV RS %alwtgfﬁfzf@ﬁ?w@%ﬂ?ém%ﬂ@?%]7?%]145?@? s Ca
2. 34 i G, ﬁgmuf?FMS(Jm/é)%%MbDMWt%sB% 2H. 3.20 (s, 3H); M

(me) = 357.11, N cvanonet hyI cycl ohexyl met hyl - 1V' - p3i -i -yl
net hyl mal onani A-!lum‘-f {02 iopmide 4(Gompand, 2455 d 1H),

8 L e 8y 1, 0 50 1 4
Nom , 4- Ca*’DWWI-DhEO‘,{ﬂn) 1), 2c8/ @nolFey hW(mZiEH}; I eih@x MIHYEL . i) BHR 086 @€
(Corrpound 32); 10. 22 8.50 (t, J=6Hz, 11-1), 7 83 (d,
J=9Hz1DH) 4H) Msimé'z) 1@4 %LWt Cxk) ‘(17,7 52 (s, 1H), 4.13 (d,J=6Hz, 2H), 3.48
o= g?g 22 H) N-dyaforh By fbcycl&hé(ﬁxﬁéthﬁ% PrSibBb AN mMBrbe) 357 04,
(Compound 25); 'TH NMR(DMSO): 8.44 (t, J=5Hz, 1H), 8.27 (t, J=6Hz, 1H), 7.24 (dt,
J=2,7Hz, 1H), 7.10 (dd, J=2,7Hz, 1H), 6.96 (d, J=7Hz, 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-phenylethyl)malonamide (Compound
26); '"H NMR(DMSO): 8.25 (m, 1H), 7.4 (m, 5H), 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, SH), 4.5 (m, 2H), 4.13 (d,J=6Hz, 2H), 3.7 (m,
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—rhethoxybenzyl )malonamide

A~ ~L LG
U'I'O I\JEIE_“\I
0535' N

Izsacaggg

P w
TFa:
— O

ZH

0
8
J=
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N- cvanonet hyl - 2- cycl ohexy, | methyl-N -tetrahydrofur-2-yl net hyl mal onam de
(Conpound 33); 'H NVR(DMSO): 8.38 (t, J=5Hz, 1H), 7.98 (t, J=4Hz, 1H), 4.10
(d, J=6RxwO2Bf984868 (m 2H), 3.6 (m 1H), 3.2 (m 4H), 1.&@CCmSoBHp221.6 (m
7H, 1.1 (m 4H), 20 0.85 (m 2H); Ms (me) = 322.02, MW. 321.41;
N-cyanonet hvl - 2- cycI ohex | net hyI 3-(3,4-di hydro 2H qui noI in-1I- yl) 3-

oxopr opi onam de npound 34); 'H NI\/R& 57%2 lgﬁ 7.35 rQ
(m 4H)(lenm 292H)H NMIRDNIER): 844 (t, F=Fz, (HD), 83%,(t, 'J‘V’JEIZ( 15), 71-h4 (dz 59 (m

354 02, M 30, 80T 2, sslgh Rt Bl e ad Ty abie gl T

I ~yl - N rrecshmml & T=gHz, (F0pMBqH) dH35).1 (mmmva(sﬂ)mﬂ) & 1411(d(J'E=6H&‘ﬁl{-)Z 1H),
4.09 (d, J=5Hz t =7Hz, 1H), 86(s 3H), 1.6 (m 7H), 1.31
(s, 9H), Msl(n(/ﬁa 97£MBW£|%57§(59 I\/S(Me) 308 04 MW . 307.43;
e L )

N- cvanonet hyl clwvo e (Conmpound
30 36) ' H NNF:%%%S‘“’“" it 1), 3.2

(m 2H), @Oﬁﬁ-‘JOUﬁdSOBFHNl\?IRM'@) 170")4 (Sllﬁﬁ 8(4'81(t ZH)),80308 (], 74/15)(Id Hp (m

if'%,uty”{“ 758U Bliet 39 0y 12 o 2t iy 1IN Ryt A Bt ? €3l

37); J=5Hz, 2H), 3.60 (t, 1H), 3.3

(2:2),)2 o g\@ﬁb 1\4%(51/&)@&?% Mf&§3%@'4z 2, 1. 1H%m o ;0(C8 (H)m gl—l)'(ml\/B
e) = Ret prexnide (Compoun

sZerptl %”%W@ﬂ@oﬁﬂ@ﬂ“@ﬁﬁ%ﬂ“ﬁ{f? @ TR B, o
v Aty MW .
265. 18, 10 K benor R 2o T T o GRS Q’?ﬁ%? e anad de
(Corrpound329993 M.V, &WDNBO) 8. 56 (t J=6Hz, lH) 8. 49 (t J=6Hz, 1H) 7.3
; . =6 . :

(m 10H), 4.29,(d,
2.86 (t, J=8Hz:

03 Qu de ;

2- (2- phencdgggiohﬁmyiz)@t}mwm(t@mwnb 2@(&2@&00}@1 @WEBHIZ qmia)m' esa (d, @emmmﬂ 40) ;

15 H1¢ 79'5 64 (d, J 9Hz, 2H)( 752 (s, ?Eﬁ 4. 113H%d J—6Hz zﬂq) 3.48 (tHJZ—7leH)1H) 1.7 (m(7H) =,
1.1 (m, 4H), 0.9 (m, 2H); MS (m/e) = 357.04, M.Wt. 356.42;

N-cyanomethyl-2-cyclohexylmethyl-N -tetrahydrofur-2-ylmethylmalonamide
(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;
N-cyanomethyl-2-cyclohexylmethyl-3-(3.4-dihydro-2H-
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, lH), 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 N-tert-butyl-N’-cyanomethyl-2-cyclohexylmethyl-N-methylmalonamide
(Compound 35); 'H NMR(DMSO): 8.41 (t, J=5Hz, 1H), 4.09 (d, J=5Hz, 1H), 3.56 (t,
J=7Hz, 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, 5H); MS (m/e) = 294.02, M. Wt.

uinolin-1-y1)-3-
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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); M5 (nle) =

400. 04, MVO{02/030086 47; PCT/US02/17922

2- (2-Benzenesul fonyl -ethyl )-N-[ (S) - 1- (1- benzooxazol - 2-yl - met hanoyl ) - pent yl ]
N benzyl - mal onam de (Conpound 41)'H NVR(DVMBSO): 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}93-40:41 (t, J=7Hz, 1H), 3.18 (m 2H), 1.96 (m 3H), 1.67 (m

1H), 1. 30 (m Aﬁ)but\(f] ]@’Zcéa%m%ﬁﬁzl ZWclgﬁ%ﬁlméthéfﬁ Iﬁgthvhrl\ﬁll%lamlg’g OﬁOUﬁad

NN- Bi s-{(S) - 1-TI-Denzooxdzor - 2=yt - et 1anoyf ) - p ycrohexyl meth |-
nﬁl) onami d337)( (EDNMRGMWSZ)) ESWRQHWBQ)O (d81=45Hz(, dH)JF@O-tt 1H)—|B3 (&1@31)(2195J =8Hz,
2 25 7.

5.19 (m @H?H) QQH(?H) Jv‘h@& ZHMI(!EL@QD(% (@H?Il:ﬁalM$4m(‘??] %@%0 gﬁ%”z‘t(m
7H), 059430{)@ OH, 0.77 (m 2H); M5 (me) 572.26, MW. 573.4. 30
EXAMPLE 6  Cat’ hepS| n S Assay 50 WD 02/098406 PCT/ US02/ 17922 Sol uti ons of
t est compoundsiNt -cudiclenyhadthyd o, Nveiraet ide(Chndouod 38); et hyl

50 i ( Sﬁ}é%@%@&)t%%anhsﬁ%eﬂﬂ%‘i b0ty A Yo dB0 2080, 155

pMol es 533y 224 {5, QH)aISé@ﬁ b, f1ef {mVas), adekedn ! 111 hES dinldyH 28501, Mgvassay
sol utions were m xed for 5210 seconds on a shakerf pI ate coveréd and
i ncubat ed26518;30 mi nutes at anbient tenperature. Z-Val-Val-Arg-AMC (9

n\ol eml n 25 LN%f as E @rﬂ%i ongég)r]d

hydr ol'ysi s was=+9o 56

A l_ A
m nut es. ‘»?«PNM@(EUMSOB“QOSGM%HQWS{ aS'H9(t(J§;6H2/\@H? mrﬁblbﬂg&ﬁﬁ {doll&ffmﬁ enzynme
progress 10 curves usi n%U?tan ard mat hemat i cal

Cat hepsi 218, Asldtaldl, J36HBAHN B AL I THaste 886dhIa§Hzn2h2yiSnGn.clik 8% r at i ons
wer e prep(?ﬁ/gjj,ggggﬂ wat 366’}'1%;&\{%' N-SUl foxide (DVBO and then diluted into

assay buf conprisi
bi s(2- hydr oxyea_mgbherﬂdﬁlfoﬂﬂemhmﬁeseﬁzﬁDM@zaﬁ@hdthOBE&nanﬁﬁb (rﬂvin(mtdn@)w)
pol yoxyet hyl enesor bi t an_nonol aur at e, 05% and_dithiothreitaol 1)
_ ﬁjmﬁ{NMR(DMSO) 8.56 (t, J=6Hz, 1H), 843 (t, J= 6Hz 1H), 7.86 (d, I=7Hz, 2H), 79(
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;

2-(2-Benzenesulfonyl-ethyl

* benzyl-malonamide (Compound 41) "H NMR(DMSO): 8.56 (d, J=6Hz, 1H), 8.2 (m, 1H),
200 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, ]=7Hz, 1H),
3.18 (m, 2H), 1.96 (m, 3H), 1.67 (m, 1H), 1.30 (m, 4H), 0.82 (m, 3H); MS (m/e) = 576.27,
M.Wt. 575.21; and

N.N'-Bis-
malonamide (Compound 42) '"H NMR(DMSO): 8.41 (d, J=6Hz, 2H), 8.00 (d, J=8Hz, 2H),
25 7.89 (d, J=8Hz, 2H), 7.65 (t, }=THz, 2H), 7.53 (t, J=8Hz, 2H), 5.19 (m, 2H), 3.42 (t,
=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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20 cathepsin B (0.025 pMoles in 25 L of assay buffer) was added to the
dilutions. The assay solutions were m xed for 5-10 seconds on a shaker

pl ate, coweredsane i ncubated for 30 mnutes at anbi ent t @cparsar/ume2
Z-FR-AMC (20 nWoles in 25 L of assay buffer) was added to the assay
solutions and hydrolysis was foll owed spectrophotonetrically at (2 460 nm
for 5 mnutes. Apparent inhibition constants (K) were cal cul ated fromthe
enzyme 25 progress curves using standard mat hematical nodels. EXAMPLE 8

Cat h [ | f
concent rati ons AU IR PRES S 15 3he RSP ol BRPBe ALY 5022
i net ] g PSSR0 el b M A TAEYL RUp Pn O

conpri si ng: , EDTA . Human
cat hepsi nSKmM)(pBDO.6); BRXEA.s5 iivi; 26d NaGl, 1688:24). Blinfiaer cathapsn 8¢A&E8 pMolehe

di | ut Th t d f 5-10 d Kk
Dl at e.5 codtl- Aot HaBaL Hie #iges SobaHeRs: Jhe a%vgﬁflﬁ%?st‘iwgg}l% B
2 Phe’ Ar g 5 ARG S5:e Pk, OEvaSE AaNERT: NRSSPATRCL o W agsay

sol utions ysis was" tof | ovve spectrop ot onetri c 460 nm
for 5 m nﬂdh@ﬁramré\pzw AW ali Avigi AWMIC (O mMislessi a3t L 6if<as);awhjf&r)aaziscadkied @othérom t he
enzynme progress curves using standard mathematical nodels. 10 EXAMPLE 9

Cat hepsi ms&amqwns@néMéwéyswfwaségtlowefirﬁmﬁ@l@w@nvtare@llw (b dhe arvrer $ ons
10 L | f oxj, d ted
Mhto heeaublir deopap Binititin SpERinY i Eler At P hpn B Il Bl

and DT, cirbestiMing dttﬂmmﬁambﬁﬁﬁctamniodé@ 05 pWbles in 25 L of assay buffer)
was added to the d| | utions. The assay solutions were mxed for 5-10

seconds on a shaker plate, covered and incubated for 30 m nutes at anbi ent
tenperature. Z-Phe-Arg-AMC (1 nMbles in 25 L of assay buffer) was added to
the assay 20 solutions and hydrol ysis was fol |l owed spectrophotonetrically
at (,%460 nm for 5 mnutes. ApEXAMPLHIMI bition constants (K) were

calcul ated fromthe enzyne progr8 i cyryes using standard nat hemati cal
nodel s. athepsin 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 pL of assay buffer) was added to the dilutions. The assay
solutions were mixed for 5-10 seconds on a shaker plate, covered and incubated for 30
minutes at ambient temperature. Z-FR-AMC (20 nMoles in 25 pL of assay buffer) was
added to the assay solutions and hydrolysis was followed spectrophotometrically at (A 460
nm) for 5 minutes. Apparent inhibition constants (K;) were calculated from the enzyme

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

51



Compounds of the invention were tested according to the above-descri bed
assays for protease inhibition and observed to exhibit selective cathepsin
S i nhi bi twoyw2asdeity. 25 For exanpl e, the conpounds of PhE/USAvEMe: on were
found to inhibit cathepsin S protease activity at concentrations that are

| east 50 fold less than those concentrations required to produce an

equi active inhibition of cathepsin K protease activity. The apparent

i nhihbi t i odimetioh selforide (DYIHO) and @mﬂﬁuﬁﬂmtmssa)hbuffem(%ml;mmmgmgan,
Ca i ' 1Q" 10 10" 52 WO
021 0oba0c bt Gebt DraBSr ATtk it LD L3 vl it citbimsik digodl
For mul at i ﬁﬁ%le@ﬂb?gﬂ% S‘Qaséaf%}%}'&)ﬁ’s ded FOHIHiRtibng %s&%ﬁ%@@%

Conmpound of Formu 10- 100 Ctric Acid Mnohydrate 105 Sodi um
Hydr oxi demb@difor 5-F0 sccondsan dshakétpiate, gowered amdliféibated for/SORAVEROMINFEGRIVULATI ON

Compound of Formulg | 0.1-10 Dextr.ose Monohydrate g.s. make isotonic
15 Gitti ctemm%n%@eﬁgew.cgg njplesdn 2o g dra¥ Pa‘f{erbma%g te e dfsay or

i or ocry stlfns aiehy o e s Shiphel SR SRR ] BB i o, "
53 Apparent inhibition constants (K;) were calculated from the enzyme progress curves using

standard mathematical models.

10
EXAMPLE 9
Cathepsin L Assay

Solutions of test compounds in varying concentrations were prepared in 10 pL of
15 dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 uL, comprising: MES,
50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin L (0.05 pMoles
in 25 pL of assay buffer) was added to the dilutions. The assay solutions were mixed for
5-10 seconds on a shaker plate, covered and incubated for 30 minutes at ambient
temperature. Z-Phe-Arg-AMC (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 10"M.
30
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WO 02/ 098406 PCT/ US02/ 17922 WE CLAIM 1. A compound of Fornmula I: R X1
RAY OO 5inwiich: X is -NHC(R)(R2)X2 or -NHX3; X2 is cyano,
-C(R ) (ROV&32/09830R ) (R8) CF3, - C(R7) (R$) CF2CF2R9 - CH=CHS( OpeRA]S02/17922

- 0) CF2C( O) NR5R5, - C(0) C( O) NR5R6, - C(0) C( O) OR5, - C( O) CH20RS,
- C( O) CH2N( R6) SO2R5 or -C(O) C(O)R5: wherein R5 is (CL_4)al kyl,

(Cs-10)aryl (CO_6)al kyl or 10 (Co-1(,)heteroaryl (CO_6)al kyl; R6 is hydrogen
or (Cl_6)alkyl: R is hydrogen or PEEKM and R$ is hydroxy or R and

R8 together fogrm oxo:. RIS hydr hal.o 4).

(Cs-10)aryl (o%%%rg?"‘%%“vSF’lh?’&“%%&f‘%gf%%@#‘if’inf %ﬁ?} alﬁégﬁm%u%%%}f)ri ses a

het er ononpealla L ring containing 4 to 6 ring nenber atons or a fused
het er obi cyclic ring systemcontaining 8 to 14 ring nenber atonms and any 15
carbocyclic ketone, im noketone or thioketone derivative thereof; wherein
W thin R5, X2 or X3 any alicycht REATRA A ing system may be
substinétut ed further by 1 to 5 ?gg‘ngF}i(Ps md‘é%f(;%lgently sel ected from
(C1_6)al kyl, (Cl_6Tampyhidieftftormajsdno, hal o, hal 018db8mig ut ed( CL. 4) al kyl ,
nitro, A NR 12 R 2. -X4NR12C(Q R12, -X4N 12C(0O) OR12, - X4N 12C(O) NR12R12,
- X4N 12C( NR12) Nszé?EPC%IdIB@@Fé%{}g}a@msmz, - Xa( éﬁfz, - X4C( O R12,

- X40C( O R12, - X4c( og NRdsR droxiag4S(0) 2N 12R12, - X4 S(O) 2R12,

- X4P( O (OR12) OR12, - X40P( OR12) OR12, -X4NR12C(O RT3, -X4S(O R13 and

- X4S( 0 2R13 and/ or Hlavamigal sel ected from -R14, -X40R14, - X4SR14,

- X4S( Q) R14, -X4S(O)§%4, - X4C(O) R14, - X4C(O) OR14, -%@%4, - X4NR14R12,
- X4NRI2C( O) R14, - x4NRIZC(0O) OR14, - X4C(O) NR12R12, 9X4§( 4R12,

- X4ANR12S( O) 2R14, 25 - X4NR12C(O) NR14R12 and - X4ANR12C(NR12) NR14R12, wherein
X4 is a bond or (Cl.6)alkyl; R 2 at each occurrence independently is

hydrogen, . (Cl-)al kyl or halSTBANVENQUS FORMUBYEITON ; R13 is (Cl_6)al kyl or

5 b 1 (S0 (S0 T

Dextrose Monohydrate q.s. to make isotonic
15 Citric Acid Monohydrate 1.05 mg

Sodium Hydroxide 0.18 mg

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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het er o( C3- 10) cycl oal kyl (Co_3) al kyl, (C6_10)aryl (CO_6) al kyl ,

het er o( C5_10) aryl (C0_6) al kyl,  (C9_10) bi cycl oaryl (C0_6) al kyI or

het er o( CBwO®plodsaye| oar yl (CI)_6) al kyl; R is hydrogen, hal orer/ysCi1®2al kyl
and R2 is selected froma group consi st ng of hydrogen, cyano, hal o,

- X4NR12R12, -X4NR12C(O)R12, -XANR12C(O)OR12, 5 _X4NR12C(0) NR12R12,
-X4NR12C(NI NR12R12, X4OR 2, -X4SR12, -X4C(/ O OR12, -X4C(O R112,
-x4OC(O)RY\’;_EC AW O NR12R12, - X4S(0) 2NR12R12, - X4NR12S(O) 2R12,

- X4P( O) (OR12) OR12, - X40P(O) (OR12) OR12, - X4NRL2CG(O)R 3, - X4S(O) R13,
-X4S(0) 2R13, -R14, -X40R14, -X4SR14, -X4S(O)Rl14, -X4S(0 2R14, -X4C(O Ri4,
- X4C( O) OR14, - XAOupiRl 4f FormNR14R12, - X4ANR12C(O) R14, _X4NR12(C( O) OR14,

- X4C(O) NR12R12, -X4S(O 2NR14R12, 10 - X4NR12S(O) 2R14, - X4NR12C(O NR14R12
and - X4NRI 2C (N12) NR14R12, wherein X4,RViR 2, R13 and R14 are as defined
above; or Rl and R2 taken together W|t the carbon atomto which both Rl
and R2 are attached form (C3_8) 0 eneXor (C3.8) heterocycl oal kyl ene;
wherein wthin said R2 any heteroaffyl, affyl, cycloalkyl, heterocycloalkyl,
cycl oal kyl ene or heterocycloal kyl efle is gptionally substl tuted with 1 to 3
radi cal s i ndependently selected 15 Prom (€1_6)al kyl, (Cl.6)al kyli dene,
cyano, hal o, hal o-substituted(Cl,)al kyl, nitro, -X4NR12R12 - X4NR12C( O R12,
- X4ANR12C( O) OR12, X4NR12C(O) NR12R12, ENRlZc(N 12) NR12R12, --X40R 2,

- XASR12, A’ﬁé}%@m 2, -X4C(O)RL2, -X400(O)RL2, - X4C(O) NRL2R12, - X4S(O) 2N
12X12,7 - Xe (O 2R12, -X4P(O) (0RL2) QR12, - X4OP(O) (OR12) OR12,
CX4NR12C( O R 3% lm@m(az)xzwmms and VC(O)R13, wherein 20 X4, RI12
and R13 are as_gefined a s_defined

e and S5 X BB D B RaRST, (SRR R -CHﬂﬁﬁﬁc%@m Ri5.

- 2 2 2 ;
atx & G RO A OB IR, L2 OIGHIBRE S RRDICHLOR”
- éjs( O ZNRXQ];()I(%NI\I;%%%R? 8( @(MEO)R?F?:?@@@&? QRIRY1, (25, 1o)a§ﬂ109&s@)1]€§?g%)40?12,
i x4g( h, % ;l@:%( ](’)}‘5 )Féélhi’%“?g %;] éfl’fyl %&%ﬁ%lf@@ﬂ](ébew@ﬁm
- X4NRL4R1g: ;

_X4S(0) ZNﬁR14R1 ’ X4NR12S (O 2R¥ CXANRL2L O NRlz?% - xi%ffi’fﬁﬂ

12¢( NR12)m&mﬁcmﬁékylw(@;o)fRIL@QaIﬂi@os)ﬂkyP. ~~ and R14 are as defi ned
above; 30 R4 is5:NRO6R6, NR6

SAPCIREIUAID b &5 BV R SRR e YA e o Wy

wherei n Xfséd® hagrsleSelit D@t system containing 8 to 14 ring member atoms and any

15  carbocyclic ketone, iminoketone or thioketone derivative thereof;

wherein within R, X? or X any alicyclic or aromatic ring system may be

substituted further by 1 to 5 radicals independently selected from (C,¢)alkyl,
(C,oalkylidene, cyano, halo, halo-substituted(C,,)alkyl, nitro, -X*‘NR"R"
-X*NR”C(O)R"?, -X*NR“C(0O)OR"?, -X*NR™C(O)NR"R"?, -X‘NR“ZC(NR“?)NR”R",

20 -X'OR?, -X'SR®, -X‘C(O)OR®, -X‘C(O)R?, -X'OC(O)R>, -X‘C(O)NR"RY
X'S(O),NRR?, .X'NR”S(O),R?, -X‘P(OYOR)OR?, -X‘OP(O)(OR")ORY,
-X*NR"”C(O)R?, -X*S(O)R" and -X*S(0),R" and/or 1 radical selected from -R', -X*OR",
_X'SRM, -X*S(O)RY, -X*S(0),RY, -X‘C(O)RY, -X'C(O)ORY, -X*OC(O)R", -X*NRMRY,
X'NRPC(O)RY, -X‘NRPC(O)OR", -X‘C(O)NRRY, -X*S(0),NR“R™, -X'NRS(O),R",

25 -X‘NRPC(O)NRR™ and -X*NR’C(NR')NR“R", wherein X* is a bond or (C,o)alkyl; R
at each occurrence independently is hydrogen, (C,)alkyl or halo-substituted(C, ;)alkyl; R”

is (C.galkyl or halo-substituted(C,¢)alkyl; and R™ is (C,,,)cycloalkyl(C,)alkyl,
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55 WD 02/ 098406 PCT/ US02/ 17922 above; or R6 and R15 together with the
nitrogen atomto which R6 and R15 are attached form

het er o( C3woO®po9sab®al kyl , hetero(C5_10)aryl or hetero(C8_, erhiusyrivaryl ;
wherein within R3 and R4 any alicyclic or aromatic ring system may be
substituted further by 1-5 radicals independently selected from

(C1_6)al kyl, (Cl 6) al kyl i dene, cyano, 5 halo, hal o-substituted(Cl 4) al kyl ,
nitro, - XaEkROER,cyclodiy¥GeedRk 2 (CoxaiCeuatptr heteroirizri(©yaatkilor1 2,

SN Tt e R R 5 O 2

- X4P( O) ( OR12) QR1id hydeéseh(KAld m)sﬁﬁw and Rzl[‘dl%b%(e@ﬂ?ﬂrﬁ,a gré@(tﬁ(cﬁ)sﬁﬂiﬁg of
-X4C(O R13 and X4S(0O) 2R 3 and/ gy, rgdl ca sq; ecSeg from - R’_JC 40R14,
- X4SR14, bhydzesen) R12yangg -bele O XRIR R x4 O R14,

(O 2 &mws?&%%ﬁwwmmﬂm?@%ﬁ%‘*&@é‘?%mRl2
and wit hi 43<4e(aomia FM“@@@O)@M, phaXiGO)NRI*RI?y nﬁs(cm)gNR&w i DUNBLS(O),RHer by
v o B OTARISRLE oy O ) RSB R Ra i ONEE

OR12, - SRIY 10) @@1 4 X 1412812

NRlZS(O)Z%?X-PO) C]?l?)d‘% ZX éﬁ&) %ffelz -Nﬁg@qqms@é@g‘ O R13 and
- S(O)2R33§4NW‘1“@1”¢—;‘|~K4 R *CRDOR R@QMH%C(@@RA; rem(caw&m;tea@s@,{m Ri%t :1 the
Pra The R BRI RELORT S odl RRRICOGEutR BB b R TRY oo,

i ndi vi duaindi PORRIS defifled HdvEl orlRIIA8 ROtakleh WREIRr mﬁartﬁ@tarb@m gtot® which
phar maceut i caIIy accept abl e salts and sol vates of such corrpounds and the

N-oxi de denth RaendRisare pitashed rond(C;. a)@tcma&@'lenp oof@atheterasyeloglkylene svherein

di vi dual d t t.h T
arai m 1+ WG B RoA8 Btk oiioe, RN, R loghon BRIGREASCTEY o
- O P36 RAaRs op @fag;ﬁ(x@tﬁﬁéd witG(1Gh GFAGICE) NREREndenly EHIE(LEY NRSRS,

e T s o L S "
oA | oot Bpa s PSR Ts
i M noket oOENBI2QNRIANRIRE, dEFORES iX/SRIPNeXEBIO)OR, -X*C(O)R", -X*OC(O)R™,
X‘C(ONRPR®,  -X'S(O),NR”R®,  -X‘NR“S(O),R”,  -X'P(O)(OR')ORY
_X*OP(0)(OR™)OR™, -X*NR2C(O)R”, -X*S(O)R™, -X*S(O),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
XNRZR”,  -X*NRPC(O)R®,  -X'NRC(O)OR?,  -X'NR“C(O)NR“RY
X'NRPC(NRPNRPRY, -X‘OR”, -X'SRY, -X‘C(0)OR™, -X*C(O)R?, -X*OC(O)R",
XR?, -X'C(O)NRR®, -X‘S(O),NR”R?, -X‘NR“S(O)R” -X'P(O)(OR™)ORZ
25 -X‘OP(0)(OR™)ORY, -X*C(O)R”, -X*NR2C(O)R”, -X*S(O)R¥ and -X*S(O),R”, -RY,
X'ORY, -X'SR¥, -X*S(O)RY, -X*S(0),R", -X*C(O)R¥, -X'C(O)OR", -X*OC(O)R™,
SXNRMRY, -X'NRZC(O)RY, -X*NRPC(O)ORY, -X‘C(O)NRMR®, -X*S(0),NR"“RY,
-X*NR2S(0),R", -X*NR"C(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®, —-NR°R", —-NR’R"® 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
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56 WD 02/ 098406 PCT/ US02/ 17922 wherein wthin R5, X2 or X3 any alicyclic
or aromatic ring systemmay be substituted further by 1 to 5 radicals

i ndependewDlog/ogsabect ed from (Cl-6)al kyl or -X40C( O R12 amdirarsodimadi cal
selected from-R14, -X4C(O R14 or -X40C(O R14; wherein X4, R12 and R14 are
as descri bed above; 5 R is hydrogen or (C1_6)al kyI and R2 is hydrogen,

-X40R 2, (C5- 10)heteroary|((1) GQ%aI kyl, (Co- 10

( C5- 10) cydoval kR’ embRE fiegddyer with(t mtrggqn@t«en@w 8%@“ téph@mfom
(C1-6)al k Kk on atomto which
botn Rt aeEBar e SR REE Rt o 19?%§%9f°

( C3- 8) het er ocywherainkyilign 8> adRf iyralividlidion afomhatic Ii@gapsfceﬂnemejrmubdmutad yl,
cycl oal kyl, 10 heteraocycl oal kyl, cycl oal kyl ene or heterocycloalkylene is

opOt i gna: Ikﬁﬂr@élb‘%)f i uedigaly ltl@Pan@%lﬂY:;e]ie&téiié@%(%):?élﬁén%m}aluiy idence Y&W: f r om

| ndepEnaent Py ERERG I, sl e R NRRTs B OR T

- éjc( CO>) Eé"lﬂ“I\HQWBJNR”RF?M X“I\MlSCQS)IQ‘Fim‘ZR'5é4§X20R‘2 st]g&) 21?142(‘*(:(0)0_1212 c i
RRORS, . NRBROR R RISOBO e éaﬁqur B et A Sy Ut R el

descri bed )@pgy)g(gﬂn 1@15)44@13% 22 - KGR BCADRY, -:@‘VS(O?@@%“(Y(@ﬁRe'aﬁd X5 is

as descri bed ove; to ether W'th’the nltro en atomto which
R6 and RLEC&(®),RPt awled If madwalhsalmted( mmomcw@w XRRY r@rs:@)m") aryl or

o onld o P MOkGA SRR be SiebpRi ok OTORT RN T AWML LR,

i ndependenthr! b?:gketd from(é(@)N@)@wkyl , - @%%mlaﬂ(e ni IR 2S(0),R™,
hal o- subst i tute 1- 45 al kyI - X40R12, -X4 X4C( O R13,
- X4C( O) NRIZNRY NRZCANB/ PYRYRF aendcmthsnelkemde ambeHphRtY

substi t ut B wﬁ%&ﬁ% : ﬁmﬁf’% ﬁ»ﬁﬂer Bt el ey elsPlR ot SR fnbne.
wher ei n Xditro RNR 2R NRAG(GRRF, m‘2@®)®a$29rmlb'é©(®bw7$z.lz Mﬁcmwz)m 50 25

that only one blcycllc ring structyre is or v qzndthe
N-oxi He dRGat-SBes, -CENOR ug'@@)iRvat rQ@é(l)) ot@@)éﬂ{ cﬁer:l \r§£@)&z]§B R

i ndi vi dualynh: Sz a f ich @ t
phar n1‘:1ceut1\|n%ai$Frjs R:imgg?mij t’s a@iﬁéﬁl @O eﬁg b&c%{h rﬁgé&nds and t he
N-oxi de ds(O)Rt,; |vvmemp(“pm2ug‘3dﬁd RVairé u@@escxphssdtabot/égd derivatives, individual

isomers and mxtures aof isoners thereof. 30
with the proviso that only one bt}cycﬁc 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 of such
compounds and the N-oxide derivatives, prodrug derivatives, protected derivatives,

individual isomers and mixtures of isomers thereof,

2. The compound of Claim 1 in which:
25 X' is -NHCR)RHX? or -NHX;

‘X2 is cyano, -C(0)X?, -C(O)CF,, -C\(O)CFZCFZRg, —~CH=CHS(O),R’,
-C(O)CF,C(O)NR°R’, —~C(O)C(O)NR’R®, -C(0O)C(O)OR?, —~C(0)CH,OR’,
-C(O)CH,N(R®SO,R’ or -C(0O)C(O)R?; wherein R’ and R° are as described above;

X? comprises a heteromonocyclic ring containing 4 to 6 ring member atoms or a
30 fused heterobicyclic ring system containing 8 to 14 ring member atoms and any

carbocyclic ketone, iminoketone or thioketone derivative thereof;
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3. The compound of Cdaim2 in which: 57 WO 02/098406 PCT/US02/17922 Xl is
NHC(R ) (R2) X2 or NHX3; X2 is cyan, -C(O X3, -CF31 -CF2CF31

(E) - 2- berwonemod4boOnyl - vi nyl ,  2-di net hyl car banoyl - 2, 2- di f lPaorusezacmey| ,

1- benzyl car banoyl - net hanoyl, 1-benzyl oxy(oxalyl), 2-benzyl oxy-acetyl,

2- benzenesul f onyl anmi no- et hanoyl or 5 2-oxo-2-phenyl -ethanoyl; X3 is

1H benzoi m dazol - 2-yl, pyrl m di n- 2- yl, benzooxazol -2-yl, benzothi azol -2-yl,
pyri dazi n- 3-vyl Wh@eph@hﬁhln R’1 X2 or] ¥k &ay alieyclis- gn aromagic jng pystem may be

1,2, 4] oxag b%ﬁﬁ)lkegt rﬁé’khea rbc}’ ¢ u& hy§ §€'&119§f§) ntu?etp R&‘éﬁ%%aﬁé&t@&‘ ﬁ?bIrY I((3‘1_6)a1kyl or

2- ethyl 420X 0°

4- oxo- 1- (Lxmwykurma/bam@adléamweétedi figinnR3%, yX*G{O)R™ or -X*OC(O)R";
(S)-2- Acet oxy-4-oxo0-azetj din-; ; 10 R _is hydrogen or nmethyl and R2 is
hydr ogen, net htYi%?rﬁﬁ’cKyIR @@R ﬁ’&%@)ﬁlesmbs‘limé%‘tehyl t hi ophen-2-yl or

5- et hyl - f ur an a t @get her h b t
hyl -Tu -y %d:aé attac éaﬁg«gi ke tegetfy h\aﬂﬁ)Eeﬁ exsppon atom

to which both and rmcycl opropyl e
t et rahydr Cpyhaerodsyy(CGealkyt, met KEL m]@rsﬂ@olslﬂk)M yl e(ﬁém)cwloélkym@s)aﬂmbound of

oy o B hsbrensinally N e AL S S I 00 Re ks ISatier 10 Fisserhgn

phenyl et hapesy! foRyh MBLAY I R! and RZ ttached fi C loalkyl
2-(1, 1-di ?ﬁ%uoro met hoxy) - phenyfim thanaergulaf?)cn;I ne?rrh?/ (Cos)eycloaliylene ot

2- benzene@hlgﬁmtwd)c]:yetdamylenez wheyein dwmlan2sasijlﬁzoal3r?{ )het@ETB]jfl aryl, cycloalkyl,
2- 4 f
A B - AR e R it R K SR IR

4- et hoxys Mﬁmé e e Ly Je%yédrfe&ﬂyd:, G)aupyltaﬁhylym&banes ul fonyl net hyl ,
4- chl or o- phenyl met hanesul fonyl net hyl, ol yl et hanesul f ony| net hyl

3, 5- di net hyl - pRédsy| -ﬁ‘é{z?{a,n‘erb@mrno}{y ph@qchchcurrence independently is selected from

T BRI, RO PRYTBIY . e, X,
2- br onmo- plretty Oyre't, hameﬁygﬁvwlz efidRvth X Py F) RIP ane?meamafmulasmyl net hyI

pyri di n- 3- ylnethanesu I thyI ridin- hanesulfo | met hyl
napht kal en- 2- yRiist iR QE }:EYOB—I}% )15‘]39?/0”1?15 r‘f‘ﬁl}eﬁé‘é’@ s@ﬂf%ﬂ%r?rret hyl ,

B AUV AT AL O i s
above; or R® and R" together with the nitrogen atom to which R® and R* are attached form
hetero(C,_,,)cycloalkyl, hetero(C,.,,)aryl or hetero(C;_,)bicycloaryl;

wherein within R? and R* any alicyclic or aromatic ring system may be substituted

20  further by 1-5 radicals independently selected from (C,)alkyl, cyano, halo, nitro,
halo-substituted(C, alkyl, -X*OR", -X‘C(O)OR"?, -X'C(O)R®, -X*C(O)NR'RY,
-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'2, R™ and R are as described above; with the proviso

25  that only one bicyclic ring structure is present within R? or R*; and the N-oxide derivatives,
prodrug derivatives, protected derivatives, individual isomers and mixtures of isomers
thereof; and the pharmaceutically acceptable salts and solvates of such compounds and the
N-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers and
mixtures of isomers thereof.

30

3. The compound of Claim 2 in which:
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4-fluoro-2-trifluoronethoxy-phenyl net hanesul fonyl nethyl, 58 W) 02/ 098406
PCT/ US02/ 17922 2-fluoro-6-trifluoronethyl-phenyl net hanesul f onyl net hyl ,

3- chl or o-wbhengdssed hanesul f onyl net hyl , 2-fl uor o- phenyl met haoedisbi/onyt et hyl ,
2-trifluoro-phenyl net hanesul f onyl net hyl ,

2- cyano- phenyl net hanesul f onyl net hyl ,
4-tert-butyl -phenyl net hanesul fonyl nethyl, 5
2-f 1 uor o- 3- met Ki/is-pHaaR MR e ms oyl met hyl |
3-fl uoro- phenylpet.hanesul f o hyl s 4- f -p I ; met hyl ,
-chl or o- pheny#(rretlﬁancé’?tlﬁ’f 0%4 ’nyl'(,:F” -bﬁﬁfﬂ, Qﬁﬂl-b'gﬁ%h%ﬁﬁﬁ)%f %ﬁjli’

5-di f | ugrdangthglexibaRbhRpesdifltoydceiit hyl ,

di f | uoro- phenyl nmet hanesul f onyl net hyl, 10

di chl bbengybesnexmylhan&sbanzyiogyeetnl| | 2-benzenesulfonylamino-ethanoyl
dighl 9r - g_gmé 1 sul fonyl met hyl ,
1, 1é-:di ?Ioggjr% - m&ﬂ%&%@g’g’henyl nmet hanesul f onyl net hyl ,

yano- pheny| Reishidnbaubingidyiob@tiiydyriniddiayzayipbgnaeorakoted-hia basothiazol2-ykt hyl |
rifluoronethoxy- phenzl met h | f onyl

I, 15 .
i 1 uBY¥lagtieirylnet h ﬁé@%ﬂlﬁgﬁfﬂﬁw@@wwgg’ﬂy 3-2ty1-1,2,4loxadiazol-5-y,

- di £l usra-phonyd ek YhEAMAATEt N1, 9 ethyld-oxo-tetrahydro-furan-3-yl,
h nyI-Z-B%@Et hanesul fonyl met hyl’; cyclohexgll%'ret ﬁ??,e ydro-furan->-y1,
| uo

d
d
e
uor o- fHoaolH(retheaykemathiooyl)-netrélydin-3-yl or (S)-2-Acetoxy-4-oxo-azetidin-3-yl;
-dj f | uor o- ppenyl.nmet hanesul f gnyl net byl ,
- dMI uor o- p eﬁ%l%f%ﬁﬂe@uﬁ%lﬁt%?s, hydsggen, methoxymethyl, (Cy.oalkyl,
’ g tri Pﬂléﬁ@!h?l, msﬁ%n@?mﬁié{ !ﬂiﬂaﬁrQIyH,YJlr (i) R' and R? taken together with the

4

5

6

|

f

u

u

1-benzylcarbamoyl-methanoyl,

’ or

2
2,
2
2
3
2
2
2
2
2,
bi
3-
3,
2,
2,
2,4,5-tritluoro-phenyl met hanesul fonyl net'hyl,

2 t ri farbar catphwerfpl mati¢hankethl RonyphdreRhyare attached form  cyclopropylene,
2
2
2
2
2

1} e BYER TRR R BBV SRR hflre.

tri
oro-5-trifluoronethyl phenyl net hanesul f onyl met hyl , 2-nethyl - prop ane-

onyl, 2-fluoro-3-trifluoromethyl phenyl net hanesul f onyl met hyl
b3 0- 4 t r i Theeomeneund of gInieny mwhipaReis seleeed fromthipphene-2-sulfonylmethyl,

or o- 5- t 11 £ 1. 4oL OFEH VL BREMINIBLAARESH IR, "Bt NYbenzenesulfonylmethyl,

phenylmethanesulfonylmethyl,

6
5
4
(

c
t

3
5
p
f

4
4
4
4
3
3
5
c
su
f

f

h

I
-f
-fl

2-(1,1-difluoro-methoxy)-phenylmethanesulfonylmethyl, 2-benzenesulfonyl-ethyl,

2-(pyridine-2-sulfonyl)-ethyl,
20 2-phenylmethanesulfonyl-ethyl,
prop-2-ene-1-sulfonylmethyl,
p-tolylmethanesulfonylmethyl,

o-tolylmethanesulfonylmethyl,

2-(pyridine-4-sulfonyl)-ethyl,
oxy-pyridin-2-ylmethanesulfonylmethyl,
4-methoxy-phenylmethanesulfonylmethyl,
4-chloro-phenylmethanesulfonylmethyl,
3,5-dimethyl-phenylmethanesulfonylmethyl,

4-trifluoromethyl-phenylmethanesulfonylmethyi,
25 4-trifluoromethoxy-phenylmethanesulfonylmethyl,
2-bromo-phenylmethanesulfonylmethyl,  pyridin-2-ylmethanesulfonylmethyl,
pyridin-3-ylmethanesulfonylmethyl, pyridin-4-ylmethanesulfonylmethyl,
naphthalen-2-ylmethanesulfonylmethyl, 3-methyl-phenylmethanesulfonylmethyl,
3-trifluoromethyl-phenylmethanesulfonylmethyl,
30 3-trifluoromethoxy-phenylmethanesulfonylmethyl,

4-fluoro-2-trifluoromethoxy-phenylmethanesulfonylmethyl,
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30 4-fluoro-3-trifluoronethyl phenyl met hanesul f onyl net hyl ,

2- met hoxy- phenyl net hanesul fonyl nethyl, 3,5 59 WD 02/098406 PCT/ US02/ 17922
bi s-triflworoemwesshy| - phenyl met hanesul f onyl et hyl , PCT/US02/17922

4-di f 1 uor onet hoxy- phenyl net hanesul f onyl net hyl ,

2-di fl uor onet hoxy- phenylnethanesulfonylnethyl 3

- di fl uor onet hoxy- phenyl net hanesul f onyl net hy

2, 6- di chl or o- phélugtaretiiduaremethyhphenyi gthanesulfonylmethyl

3. 5 ot iy -1 conBpoPL Ay ahyh Afiggq phonymethanceulfonyimethyl
loro-thi Opilﬁﬁﬂlﬂ)rb(bﬁﬁiyﬂlﬁétﬁ&ebﬁlmylﬂimlﬁ}}]yl cyano-phenyhnethanesulfonylmethyl
, 1- Di fl uor o- met hoxy) - benzenesul f ony] ] - et hyl ,
, 1- Di f | 4réa&bRyi-pbsiy mpdanespdan] m@ﬁhyl .]-ethyl, 10

1-

f

Lt S O

f | uor o3rglubaxyhdnghaetharslfayithgthylt #yfluoro-phenylmethanesulfonylmethyl,

2-(2-trifluoropet hoxy -benzenesul
(cyanonet hyl - n&¢ FO‘B heyiRe l}esl’r&?f@gme hﬁfatyl bi phenyl - 3-yl net hyl , 15
2- 0X0- 2- pyrrolk |(ﬁﬂ erph%f’é‘hﬁﬁtha%esQl%ﬁ lfonyl et hyl,

i sobut yl sul f anyT net hyl, enyl sul fanyl -et hyl , '
cycl ohexyl net h%,ﬁehﬂhdm@bnﬁtﬂwﬁiapes@fonylmedtyéxyl et hanesul fonyl, benzyl,

gaPPit ﬂ?tgpbz- y#féT‘{)ﬁlﬂ%ﬁ%}}f %%q%iwlm%hﬂr ono-t hi ophen- 2-yl net hyl

phenyl sul f anyl 3QIJ}M{10@%eﬁyﬁﬁ&m1@ﬁﬁf thspasul fonyl met hyl. 20 5. The
conmpound of claim4 in which R4 is selected from Ehenyl am no, benzyl am no,

4- phenoxy- phen%(19,Md:ﬂuorpmﬁb@)nQanﬁmeﬂ@nwaﬁwmw byl ami no,

oyr 13- y1 anpRsce Ry S BRRAAN s e M R Bttty
4-ni tro- benzyl Mﬂ@oroamﬂiakymheﬁylﬁremane%ﬁlfsmﬂem no, 3- phenoxy-phenyl ami no,
cyanonet hyl - am no, (pyridin-3-ylnethyl)- am no,

5,6, 71%8- tetrah%ércﬁ flveretabeaylawiiangsukionyigettyloy r i di n- 2-yI - et hyl ani no, 2, 3-
di hyd dol -
Cyel ohexyl ot hy-difiols Dh B A bR Lol A ymetanesul oy metiy

(pyridi n-4-yl mefdiytexyimmstind, benzyl - 3- ﬂuoro-phenylmethanesulfonylmethyl
3,4-difluoro-phenylmethanesulfonylmethyl,

5-ch
2-[4-(1
2-[2-(1
2-[ 3-

> (a1
2-(3-tri

2,4-difluoro-phenylmethanesulfonylmethyl,

20 2,4,6-trifluoro-phenylmethanesulfonylmethyl,
2,4,5-trifluoro-phenylmethanesulfonylmethyl,

2,3 4-trifluoro-phenylmethanesulfonylmethyl,
2,3,5-trifluoro-phenylmethanesulfonylmethyl,
2,5,6-trifluoro-phenylmethanesulfonylmethyl,

25 2-chloro-5-trifluoromethylphenylmethanesulfonylmethyl,
2-methyl-propane-1-suifonyl,
2-fluoro-3-trifluoromethylphenylmethanesulfonylmethyl,
2-fluoro-4-trifluoromethylphenylmethanesulfonylmethyl,
2-fluoro-5-trifluoromethylphenylmethanesulfonylmethyl,

30 4-fluoro-3-trifluoromethylphenylmethanesulfonylmethyl,
2-methoxy-phenylmethanesulfonylmethyl, 3,5
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met hyl - am no,

phenyl am no,

3-nitro-benzyl am no, 4-nethoxy-phenyl am no, 3-carbanoyl

4- car banoyl - phenyl am no, (tetrahydro-furan-2-ylnethyl)-am no,
3, 4- di hydwo-02/8306 nol i n-1 -yl , di net hyl am no, butyl et hyl afCmaiso2/60223\0

02/ 098406 PCT/ US02/ 17922 diisopropyl am no, propyl nmethyl am no,

1- (benzooxazol e- 2- carbonyl ) - propyl anmino and isobutyl methyl am no. 6. The
conpound of claim5 selected fromthe group consisting of. 2-butyl- N- 5

cyanonet hyl - th@mmormbmhphwlmmhmw@mﬂmﬁhﬂz cycl ohexyl net hyl -

phenyl - mal ona

mal onam de;

RS S A R et E A e

mal onam de; N-3-&ifluBesiz&ne ;gzpﬂl@ryﬁngmﬁmlyd etyieny! - propyl ] - N- benzyl -

cycl ohexyl net
cyclohexylnet

mal onam de;
mal onam de;

Pg}l - mal onam

anonet hyl - N-cyclohexyl 2 10
dﬂmr%@Mmphmymﬁhwestwhn@ hyl - 2- cycl ohexyl net hyl -

R T T

mal onani de; Ns;sallhﬁaﬁiyhﬁsbxa&ocyqihﬁhthyésﬂmMef&ynorphoI i n-4-yl - 3-oxo-

pr opi onam de;
mal onam de; N

N- Q/anorret hyl - Y:l ¥c| ohexyl met h )f - N- napht hal en- 1-yl net hyl

TshlRmriophen2-

N- Cyanonet hyl 2’2 @FpLeXy [Fﬁ%/tpwﬂ):\\lk ﬁlf_gfeé‘ﬁ%g}| X I onam de; N

Cyanonet hyl - 2-cyc s
2-cycl ohexyl nel- [@/{1— N—Hlﬂumretlheihyxspyaehzﬁnnmﬂfoylb/b] -attgil.onani de;

I sopro

cycl ohexyl met hy hi ophe - et m de; N-Cyanonet hyl -
cgcl oﬂ)exgl met %% éﬂ@ﬂ%??fﬂﬁ’%) enﬁéﬂ%?ﬁ‘g& g&ﬁl N- Q/ano%t hyl - 2- Y
cycl ohexyl nmet Wk4_%ﬁtﬂ,r&hgthgx§ag&@éhgwlfgﬁ ?ﬂﬂg N, N- Bi s-cyanonet hyl -

cycl ohexyl net hyl - mal onam de; Cyanonet’hy
t et r ahydr o- naph(h&rifhmqmyﬂlyxyfhbmawtfenyl)ﬂe@yhnorret hyl -

P%S'ﬂ}ﬁf%’gﬂft@ hyl - 2- cycl ohexyl net hyl - 3- (2, gl-

(2-pyridin-2-

25 di hydro-in

N- Cyanonet hyl

(3, 4-di hydro-|

N- Oyakonet hyl -
N- Cyanonet hyl -
N- Cyanonet hyl -

20

25

30

P

ﬁ_ M&lﬁbﬂ&ﬁétﬁ?lf—&k‘ﬂmﬁ?fl)-methyl butyl, biphenyl-3-ylmethyl,
i soqui nol i n- 0XO0- propi onam de
%oxpﬁrmcrr%lglm-bwéﬁ oy hred-bpizenssnldoraictel, 1sobutylsulfanyhnethy1

I hyl - N- ( 2 nmet ho
PSRRIy N (L oheny YBRAS hdm AR SRR ARy,
2- cyclohexyl—ethanesulfonyl benzyl, naphthalen-2-yl, benzylsulfanylmethyl,
2-trifluoromethyl-benzylsulfanylmethyl, 5-bromo-thiophen-2-ylmethyl
phenylsulfanyl-ethyl and cyclopropylmethanesulfonylmethyl.

The compound of claim 4 in which R* is selected from 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-yl, dimethylamino, butylmethylamino,
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SV - pyridin-3-yl - mal onam de;

1 onani de; N- Cyanomet hyl -
N- Cyanonet hyl -

cyclohexylnethyl N (5,6, 7, 8-
2- cycl ohexyl net hyl -



et hyl ) - mal onam de; N- Benzyl - N-cyanonet hyl - 2- cycl ohexyl net hyl - N- net hyl 30
mal onam de; N-Cyanonet hyl - 2-cycl ohexyl net hyl - N- (3-ni tro-benzyl) -
mal onam dwp odlogBsaconet hyl - 2- cycl ohexyl met hyl - N- (4- met hoxy Pognsg?/} 9261 WO
02/ 098406 PCT/ US02/ 17922 rmal onam de;
N- ( 3- Car banoyl - phenyl ) - N-cyanonet hyl - 2- cycl ohexyl net hyl - nal onam de;
N- Cyanonet hyl - 2- cycl ohexyl met hyl - N- pyri di n-3-yl et hyl - mal onam de;,
N- (4- car banpy| difseprppylanting peopyinesthylimino, henetnargalerdtdashonsl) prepyiageno
N- cyanonet hyl - 2- | ghexyl rethyl -N 5 tetrahydrof ur-2-yl net hyl mal onam de;
N- cyanonet hyl @dg‘g@“gﬂ&?@&%?‘% -3-(3, 4-
di hydr o- 2H qui nol i n- 1-yl ) - 3- oxopr opi onam de; N-tert-butyl-N -cyanonet hyl - 2-
cycl ohexyl net hyl - N- net hyl nal onam de; N-cyananet hyl - 2-cycl ohex me{ hyl - N -
net hyl - N' 6pr opyheraewnerddet clym it ylegied &pan Hisegeyp -congisiang ﬁ%xijl WAy - N-
met hyl gral onam de; ) - 2-cyehoh - | N

qma %gggge@g-g}ﬁ %%A}Kéna%on%%ét? h?ff-ﬁﬁ%rﬂéﬂlyl'\b Iélyélghexylmethyl N

di met hyl mal ona cyanone

phenyl sul f any| glidayl-inatnaméds; de;  2-N-Bypiensthyed-Eyrighesty hydthy NV heagthylN-
cyanonet hyl mal onam de; s

2- (2- benzenes ulnﬁ@ﬁi’ﬂlnld?é hy! ) MCpyprgmethyl2-geciphsyylasthyl FV-pyridin-4-ylmethyl-

yl - met hanoyl ) - N- benay, 1 ge. hi.Ss b1 hepigoxazol - 2-
yl - met hanoyl ) -%?%%%L}qe} c%qo%@o%e%?-%ﬁ%%m% %lee!hgg%gbh]lgvﬂ-%?de 15
derivatives, peaihheyyldethylandlomsnidgr ot ect ed dékCyatometisyl-V'regclohelyd2- i soner s

and sHl vates BrILEERRIAOIOETIAG ATERIDh Gaaer e PR Bt T
derivatives, DpraloRsheft; der NMBlah¥@sthyl-febMbEMAmEBPNET-E-FitdoRy-shetys of

isomers thereof. 20 7. A pharraceutiCal conpoSition conpri si n? a
t her apeut i cal | palohfmide; ve amdbi@yansinethyl@enyplohaxyloithel-A'+(3-phenyl-ommbnat i on

wi th a pharnmaceuti cal ac table.excipient, . 8 nethod.for .t,reating a
di sease in an ﬁlﬁfoﬁﬁﬁm eyn mfé@ﬁ@ﬁﬁi%ﬁ%b&@’ﬁ”@ﬁ?ﬁ%@?Hngpgglﬁﬁ‘%?yé‘éé"n .

i nhi bit or amepiopioabidd) eNFRfAGhREY1-aRtIohe:s MRBthgI-a4phtieller-Doldéta@ase, 25
whi ch nmet hod conprises admnistering to the aninmal a therapeutically

ef fecti ve anoumalonamides AbovirrpragthydtZasyelohesylmethyl HpyEdded i malopaméie;
i ndi vi dual iso r ' ' 1 ol .maceutigal |y
accept abl e sal &?é(% ggﬁe@%%éf? lo@%@ﬂ&g@%‘(ﬁm@%@%&d ﬁ?le o%r’de deri&gti ves,
prodrug deri vaCyametlpil-atogcloRekytiaéthylaV iN-diisoprapytinal cthemide; AaDyanemetigl-

m xtures of isoners thereof. . .
2-cyclohexylmethyl-N'-(6-methoxy-pyridin-3-yl)-malonamide; N-Cyanomethyl-2-

cyclohexylmethyl-N'-(2-thiophen-2-yl-ethyl)-malonamide; ~N-Cyanomethyl-2-
20 cyclohexylmethyl-N'-(3-phenoxy-phenyl)-malonamide; N-Cyanomethyl-2-
cyclohexylmethyl-N'-(4-nitro-benzyl)-malonamide; ~ N,N'-Bis-cyanomethyl-2-
cyclohexylmethyl-malonamide; N-Cyanomethyl-2-cyclohexylmethyi-N'-(5,6,7,8-
tetrahydro-naphthalen-1-yl)-malonamide; N-Cyanomethyl-2-cyclohexylmethyl-V'-
(2-pyridin—2-y1—ethyl)-malonamidé; N-C°yanomethy1—2—cyclohexylmethyl-3-(2,3-
25 dihydro-indol-1-yl)-3-oxo-propionamide; N-Cyanomethyl-2-cyclohexylmethyl-3-
(3,4-dihydro-1H-isoquinolin-2-yl)-3-oxo-propionamide; N-Cyanomethyl-2,N'-bis-
cyclohexylmethyl-malonamide; N-Cyanomethyl-2-cyclohexylmethyl-N'-(2-
methoxy-benzyl)-malonamide; N-Cyanomethyl-2-cyclohexylmethyl-N'-(1-phenyl-
ethyl)-malonamide; N-Benzyl-N'-cyanomethyl-2-cyclohexylmethyl-N-methyl-
30 malonamide; N-Cyanomethy}-2-cyclohexyhnethy1~N‘-(3—nitro-benzyl)—
malonamide; N-Cyanomethyl-2-cyclohexylmethyl-N'-(4-methoxy-benzyl)-
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30 9. The use of a conpound of Caim1l in the manufacture of a nedi canent
for treating 62 WD 02/098406 PCT/ US02/17922 a disease in an animal in
whi ch Catwepioss48 activity contributes to the pathol ogy &aa/usn2/17922

synpt onol ogy of the disease. 10. A process for preparing a conpound of
Formula I: 5 (A) reacting a conpound of Fornula 22 R3 R4 OH OO2 wth
a conpound of fornmula NH2ZCR R2X2, in which R, R2, R3, R and X2 are as
defined in t hemslonamide; of N-(feCarbameyi-phenybrN myenemethyl-2-gycloiyxyiaebyl ng a

Ra Bnd X3 ar o BECHROEY bed M CS AT E o R KN ey 3D 7

and (C) optionghloyag@reyerting a conpound(kabameyilphetyl)-V-eyaomethyl-2-
pharmaceutically acceptable salt D) optionally converting a salt form of

a compound of %@ﬂcrhgmlmeﬁhylméwng@ﬁe; 1£ orm Nesagametyel-eyrehexybastidr¥r ng an
nccepthble N oR Ay R BRI B GREG X-dyahdhinio BARIRGBEIRIEN, | )
)ttt o e
optional ly con%%qlieﬁﬂn’&t@é'ﬁ@@éﬂwml?%&d%é\ﬁﬁ@&?ﬂ@e@ﬁ%‘(ﬂ’ﬁlﬂﬁ%{‘gfm?thﬂw a

phar maceuti cal ﬁ%th@[—@/?—&)g&egtﬁﬁlioﬁ%gid\ée N—ﬁﬂﬂl&fﬁ&yﬁBﬁfcﬁ@@b%&c%@%ﬁﬁk{h&Qm

prodrug derivativ npou of " For to | non-derivatized form
63 methylmalonamide; N-cyanomethyl-2-cyclohexylmethyl-N',N'-
10 dimethylmalonamide; N-benzyl-N'-cyanomethyl-2-(2-
phenylsulfanylethyl)malonamide; 2-(2-phenylsulfonylethyl)-N-benzyl-N'-

cyanomethylmalonamide; 2-(2-benzenesulfonyl-ethyl)-N-[(S)-1-(1-benzooxazol-2-
yl-methanoyl)-pentyl]-N'-benzyl-malonamide; N,N'-bis-[(S)-1-(1-benzooxazol-2-
yl-methanoyl)-propyl]-2-cyclohexylmethyl-malonamide; and the N-oxide
15 derivatives, prodrug derivatives, protected derivatives, individual isomers and
mixtures of isomers thereof; and the pharmaceutically acceptable salts and solvates
of such compounds and the N-oxide derivatives, prodrug derivatives, protecteci

derivatives, individual isomers and mixtures of isomers thereof.

20 7. A pharmaceutical composition comprising a therapeutically effective amount of a

compound of Claim 1 in combination with a pharmaceutically acceptable excipient.

8. A method for treating a disease in an animal in which inhibition of Cathepsin S can
prevent, inhibit or ameliorate the pathology and/or symptomology of the disease,
25 which method comprises administering to the animal a therapeutically effective
amount of 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.
30

9. The use of a compound of Claim 1 in the manufacture of a medicament for treating
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a disease in an animal in which Cathepsin S activity contributes to the pathology

and/or symptomology of the disease.

10. A process for preparing a compound of Formula I:

5 (A)reacting a compound of Formula 2:

with a compound of formula NH,CR'R*X?, in which R!, R% R?, R* and X are
as defined in the Summary of the Invention for Formula I; or
(B) reacting a compound of Formula 2 with a compound of Formula NH,X?, in
10 which R? | R* and X? are as described in the Summary of the Invention for
Formula I; and
(C) optionally converting a compound of Formula I into a pharmaceutically
acceptable salt;
(D) optionally converting a salt form of a compound of Formula I to non-salt form;
15 (E) optionally converting an unoxidized form of a compound of Formula I into a
pharmaceutically acceptable N-oxide;
(F) optionally 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
20 mixture of isomers;
(H) optionally converting a non-derivatized compound of Formula I into a
pharmaceutically prodrug derivative; and
(I) optionally converting a prodrug derivative of a compound of Formula I to its

non-derivatized form.
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