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" 159159* IN *@300002* NOVEL COVPOUNDS AND
COVPCSI TI ONS AS CATHEPSI N | NHI Bl TORS THE | NVENTI ON 5
This Application relates to mmummmwwmkﬁd conposi ti ons
for treating diseases assoc yst ei ne
protease activity, particularly disserases associ at ed
wWth activity of cathepsin S. DESCRI PTION OF THE

FI ELD 10 Cystei ne proteases represent a class of

pepti dases characterized by the presence of a
cysteine residue in the catal yfji ' t he enzyne.
Cysteine proteases are associﬁmmm"mmummmmﬂe nor mal
degradation and processing of protgjfs. The aberrant
activity of cysteine proteases, e.g., as a result of
I ncrease expression or enhanced activation, however,
may 15 have pat hol ogi cal consequences. In this regard,
certain cysteine prot eases are associated wth a

THEPSIN INHIBITORS
NOVHTREOMY M c}%}?rophy%@gésrrm@mm

miscu 'ammat 1 on, tunor invasion,

gl omerul onephritis, malaria, periodontal disease,

nmet achromati ¢ | eukodystrophy and others.. An increase
in cathepsin S activity contributes to the pathol ogy
and/ or synptomatol ogy of a nunber of diseases.
Accordingly, nolecules that 20 inhibit the activity of
cathepsin S protease are useful as therapeutic agents
in the treatment of such diseases. 1 SUMVARY OF THE

I NVENTI ON Thi s Appl | ca s to conmpounds of
Formula 1I: WWLI?S NHC( R1) (R2) X2 or

NHX3;
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

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
have pathological consequences. In this regard, certain cysteine proteases are associated
with 2 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
inhibit the activity of cathepsin § protease are useful as therapeutic agents in the treatment

of such diseases.
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X2 is cyan, -C(R)(R8)X3, -C(R)(RB)CF3,

-C(R ) (Re) CF2CF2R9 - CH=CHS(O) 2Rs, - C( 0O CF2C( O) NRSRs,

QO (O NRsRE, -C(OQ C(QOR5, -0 CH2ORs,

-C(O CH2N(R6) SO2Rs or -C(OC(ORs; wherein Rs is

(C1-4)al kyl, (Cs-1lo)aryl (C0.6)al kyl or 10
(Cs-10) heteroaryl (Co_6)al kyl; R6 is hydrogen or
(C, _6)al kyl; R7 |s hydr ogen or Cl 4)al kyl and RB is
hydr oxy or R7 and SHBMARY OF He x0; RO is
hydr ogen, hal o, (C1-4)alkyl, (Cs 10) aryl (Co. 6) al kyl
or (Cs_10) heteroaryl (C0. 6) aI kyl; X3 conprises a

Thib Application eelytes toccomipogndsaiFaimmila 4 to 6 ring nmenber
atons or a fused heterobicyclic ring system
-containi ng 8 to 14 r| ng er atons and any 15
carbocyclic ketone, i4m nokgtone Qi t hi oket one
derivative thereof; n I'n Rs, X2 or X3 any
alicyclic or aromatic ri g syftem may be substituted
further by 1 to 5 radicg s i ngependently selected from
(C1.6)a]l kyl, (C, _6)alkylidene, cyano, hal o,
hal o-subst i t ut ed(Cl. 4) aI Kyl ¥y nitro, -X4NR1ZR12,

- X4NR12C( O) R12, - X4NR12C(O) OR12, - X4NR 2C( O) NR12R12'
inwli(éHW\EC( NR12) NRL2R12, 20 - X4OR12, - X4SR12,

X4 O R12, -X4C(O NR12R12,
X4 ('@ Mﬁxgiﬁ%ﬁﬂ 0) 23(12) X4P(O)?(g;)12) OR12,
-CRNRYCE, TEAR’ (054@& RIH—GHS(O)ZR’
—C&4S O@) i glilor(l rad| C%Ii sel i:%%)e fro X4&(@%ZPR5
A
CORERIR O e I o
(C5Il S ([\Ilaga‘?ﬂ)tyﬁl RO hydtdgv\diﬁm GCQ)?I;IMARR" i9 hydragen or (C,)alkyl and
rein $
R’ C‘tfyg%’ﬁ}' I&fﬁ% 5%%5%{137{ E’E’E’u?’f Eie 3 n%ﬁgg%dgﬁ );Clg)alkyl

(ngé?ﬁ&ﬁga)alkﬂr@ (@% @H@t&oa@l(c@jamygubst i tut ed( C..6)al kyl;

I I bsti tuted
an de:qgmnpxgseg @@etgpg)r@g;g);: ag&g%&g%g %e é n}embey atoms or a

fusgc}E {:ll]|% e?cfbgaﬁhg)ﬁi’ﬁ E%Qt%rllfyéoﬁgﬁ?% 3 6$®a/1 :14 ﬁr@ m}lsQ)b%f Yekdrh® and any
carb@ch@kéiong; mumkyﬂo(l@r tBi)okethm demvative thereof

h 10) bi Co !

nal Soge ety B SRR e PV ¥t moipd Sty Y988 ey be
suﬁggﬁg%r%nz hwy';‘i({1 gg R%ﬂlcaﬂ&/ diddepetidently sotethédl IRMR, (C, )alkyl,
(Croelingisions, 0) NF%PQR’ halo, ﬂ%&&?&%ﬁﬁ?ﬁf‘ﬁmﬁ'ﬂﬂe nitgyorps NR R,
-X‘}?%%Ru YOR ! K’%@N@)‘*&%@) NR®C( NRR2C(NRZNRR?,

NR12R12, S(RO 2NR12R1 X4N 25(0) 2RI 2 -
XORB( OBRY?) ejvm(O)oMo PEY(QRS) cREOCOR AR K CIPRIBR,

SHRBES JAUGERE LN, BieEdoRaoR”

XNECQOMRLA!S (O)KE M 483 @0),R XetidRr 2 Gy dRelected from -R™, -X‘ORY,

| mﬁﬂpx‘%&ﬁ} %(@ﬁ%ﬁg@%ﬁﬂ%&é&z <hRR®

[ 4 R, R, R™
are as gg?l nﬁg E%éi/&@ }Y"EE?}NR‘ th}%gzlﬁﬁtlogew)ﬁ 2
Xfm’z@(é})UBﬁRéztmdrmwﬁ(NR”)NR“R“ wherein X* is a bond or (C,s)alkyl; R

at each occurrence independently is hydrogen, (C; g)alkyl or halo-substituted(C,g)alkyl; R"
is (C,oalkyl or halo-substituted(C,oalkyl; and R" is (C,,p)cycloalkyl(Cogalkyl,

2
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both R and R2 are attached form (C3. 8)cycl oal kyl ene
or (C3.8)heterocycl oal kyl ene; wherein wthin said R2
any heteroaryl, aryl, cycloal kyl, heterocycl oal kyl,
cycl oal kyl ene or heterocycl oal kyl ene is optionally
substituted with 1 to 3 radicals independently
selected 15 from (d _6)al kyl, (C,.6)al kylidene, cyano,

e D L SR o B et i,
: ‘%l?ﬁ%g’& Zm&ogcs& x4 o) N@&&Z A9 oz
(1

W%ME 0 01' Sgsele.cképf(q;l} @graup eongisting of

hydni%%go 3 ang%;l(4 %Wiwher el n;C(‘%ﬁS( O) BégﬁRuCéOthlz

-X4HRé’Cé@)}ﬂ§‘fR‘he dXéHBv’éJ(I\IRS’)NE”R‘t( RESORE) XX "Shifer eXIC(QEORY,
xbiE, SRS RGeS xS o,
-X'PA NBE‘Z)C(RD) NM@MOR"WMMNWK)W 2RIO)RAAARED),R ",
R iiiéﬁf RS OR H HR R LOR SOl B - 30CORY,

X‘Nﬁ*ﬁ(@-ﬁ(@i@dz 2‘ -XW g )Zﬁ{“* Xk@@ 6%\?% ?‘WS@B;&R“R”

XORES DD R MR FQOINE R and i NR R TNR S & veeeein X', R R

o543 e &%%8&%%4&%@%@@%%9 B wion

both Rﬂﬁ(d(l&zl\df&ﬁmd fortd gc;dgcgmmmﬁ Jor {C4)iekeAsytlpalRykéne; wherein

it o5 5 S 3N R RG] | LTOR NPT, PSR

hetérScﬁB‘Rﬁ@lenNmfbnaﬂyb\RﬁRlﬁteﬂrmfﬁ%%%@cﬁis 4nddpedidntly Rected
X5 and R14 are descrl bed ove and RI15 |

from, ¢F ok, - Coaty e o talerdetoted Cooaliyl, mitro,
4 2 bed 4 gyﬁg h 5@;&@2 12p12

X%?taggbeﬁ ago%ﬁ?gm\/\%l ¢h R6 an Rg)é ? aﬂ ac edq‘gmk R%

-X'NRLENR ‘61?»55/@{‘6)5{‘%yK‘SBa’ét-WGQQ)@R"a)-X?Q(IO)&” -X'‘0C(O)R",

X‘Eﬁ?)@i}f{ Y or RIS IEARCHER D T G

-X‘On O)t@R”)b)R‘?L x*mmw?n&%,l X&Blienéh deistOyR S ghﬁc:t{‘@{()ﬁk‘h Wherein

. a i dene, cyano, al o :

X &%%9612 @%Pf&fgbffldgm‘l&é kyl, ni t%/o - X4NRL2R12,
X%Rsl(@(g?@@x’ %ﬂé‘ﬂ?ﬂﬁl@( Q) QFﬁe?med X00Vsl 28 Q“ NB%@lE’été’d from
XANR12C(

NRI2R12, - & 2,
X‘N}yf@( 3) 512 Nﬁi@f@‘?% ?212 - O) @ ]éxi% _yg;{; 3:%@}](% ZR12,
X4 %@ Oﬁ Rg@l gKl ) )Ru
X‘C@mmy?%%@m&@ malc‘ﬁimf“ -X“é’dog)(gﬂR‘%)@Ré’ct SR,
ORI eRAaR™ yﬁ%@éﬁo@%&@aamw R

XOMNBLEREY - X HONR’ B - 14 X‘OC(O R,
XKD Nm%@ﬁ%“a&a@%@é W‘?’ 9 Redawier,
“XWRIB( ), K, -KRREGRR'R WWI@R"C(NRH)NR“R” wherein X4, R, R”
and R" are as defined above;
R‘is -NRR®, -NRR™, -NR'R* or -NR*X*C(O)R"* wherein R, X* and R™ are
as described above and RY is hydrogen, -(C, ¢)alkyl or -X°OR°® wherein X is as described
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noi ety may be substituted further by 1-5 radicals

i ndependently selected fromcyano, halo, nitro,

NR 2R12, NR12C(O R12, NR12C(O) OR12, _N 12C(O NR12R12'
NR12C(NR12) R 2R12, 15 -OR12, -SR t2, ~1-~CA(O OR12,
~ 1IC(OR12, -OC(O)~R 2, -C(ONR 2R 2, -S(0)2NR12R12,
-NR12S(O) 2R12, -P(O (OR12)OR 2, -OP(O (OR 2) OR12,

shoyey o B AR ogre R oS BTG BHeb R A e aberai\acﬂ%m

hetér : ,(,cha&ryg hbtefd(g m)@tr}fl lof‘Eet&b((ﬂ&J)bﬁbﬁclbe&ypr esent

N- oxi de derivati ves, t]prodr
derww@mm@n%ra@ﬂ&taeﬂamphwwmw nnﬂévwlaa%ﬁy €

ﬁlrtﬁ%doyrrgge ﬁﬁly uepégxggfétgpg%tfc&dtﬂﬁﬁg@ %éﬁﬁo v el hdene, cyano,

hald; )hdlroedubsﬁmteﬂ(&u)alkyb it sX IR 2R -KINSR REEIRY e -X NR”C(%)OR12

RSEED, PR gt s ecoon

X‘CEOYRET, s -KIRCEMRY, A-XEOINR 4R e cIX'BIO}MR“R Ry e XX INRI'S(O).R ”,

h d
X R R ORI AORE R L R iyl R BOIRE and
-x*sgcgm‘“ £la/dF Xt phigRaPlsclebtedBfism 294! tmnvf -XASR¥, -X'S(O)R™,
, lceu“tl callly accept g abl e salt tl “BLn admi x é& “
X ﬁ(@hR SnsC SO, e XS (MR, e XEQE(PIRE b rof DR fe@R™,
4 t thod F 7 N [ 14
XRRAABRR T PR ﬁ%@%@&%ﬁ?.ﬁ %""S‘;‘%‘Wz ’
NiRé’s&{ODNR}“RHldnd t-XMR‘é@em‘b)m“a‘i hed pathiroRb gyd RAdnoaliphatic

R AT
mtrg‘;-fr[\lﬁgﬁl":/\%ﬂ | nRIZW dual soﬁe?ﬂkg‘r@m )NR‘H?‘*, -N?IZF(M%)NR??{ ::’
-OR'her S ; (X0 arﬁ@%m c';Qq(Q) éce‘déﬁﬂ@zg al t SSZBS{‘& R%,

%ﬁ% ggé}éb “Z%éﬁe L3, n@j& “;)diiwvm@%(@)nse -SfoykMeand —

to a ct Jof the fnvention or
S((l'a)2 ’oxheﬂend(é,rR\zl,di' owd BY arerngidesatibed abayeer or mi xture

mers .t :
oo P e i AR crl DRI FREGls EBresche REEENLARRS and
thepbkid@dérivafivespprodiug geﬁwnwsapmm&d derivitives, émfividual isomers and

R I R T N T
hycg'é‘l@gﬂf%ﬁéﬂ doﬁﬁJound‘s%H‘ﬂ?é Nloﬁmefd@ﬁvétﬁ% ?E&Eﬁg‘@éﬁvaﬁfles@protected

ase in an aninal in which inhibifion of Cat hepsi n
deriyatiaies, fndévidual isomets andimighuresraflisomest texerk pat hol ogy

and/q ecgr%ﬁr%g% QB tﬂg eﬂtflorf 9 ﬁlp a2 p@@tﬁrcall& EﬂUﬁ%Ch contains

aspec e 1 nve 1 on rocesses or pr eparl ng
a corappadrod Foniiula ForadHoaide damhtnve;endmdual deorrebe pT Mzeting of isomers

el of BTG aoehP AP ALY FCpiRiRRr Rt g, or more

sm%%éﬁgn@ﬁ@r maceutical | y acceptable

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
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
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salts thereof. The present inventions also provides a
process for preparing a conmpound of 15 Fornula 1: (A
reacting a conpound of Formula 2: OH 20 25 30 0 2
with a conpound of formula NH2ZCR R2X2, in which R,
R2, R3, R and X2 are as defined in the Summary of
the | ovention for Formula |; or (B) reacting a
cg'ﬁrﬁ ind of Formula 2 with a conmpound of Formul a
NH2 X3, Fiirther ke inlerf®8n pravidearadusg3fahe compaiad @ec¢dsding ith any
t he r f
oBPr AT MeBobist F AGOGR el pr R EBIA Rober SRR of
phammmmf (mlalpyamaweprtllabb@p@hlb wsalt grisplvatgtof eehicpyppounds
conv n salt. for 0

(Sgtl\k- gge H,?rwat Ee)s, rg%lrgg d%‘l 30%‘0 ll\}gerc?? rﬁigt(?{;aﬁ%salrldﬁ\‘?dual
ursemerd|anédmf<mre|snocﬁfnsomersotﬂvpe@fnm the niopfactuee of @ phasmageutical

har mac.eut ept a 0
B EER QoS et oF ordhetre B A amel ) whlh inRLY of
| CathepsmoSical grecknt, dnitiibit 6:(3mahptata)the1bht§xologsaﬂd1(pir sgmetomology

i ndi vi dual isomer of a conpound of Fornmula | froma
nf ‘f’%?‘éeaé? i soners; 5 (H) opti onal |y converting a

ng : de C\ﬁl]’?‘tﬁllé g%(gglcgtgggi{,grb o {f,g ?‘}é\tfg“ fok gk??r?ig compounds of

Opbrimanal layd Glmmﬁmdcncg:naatpm d)lrodgugj émvva\tes,vp'otn:f:te@ derivatives,

CBQE%%I{ %Dsq%;a_‘@'(:%iri g#’lf%% Qﬁis %ileﬁ“?%m? %ﬁl @%wgeﬁﬁca Ig EJ&pt?oIc

Ugligasregt herwi se stated, the following terns used in

the specification and cla
P The present mvent?ons also prorJl%es a process for preparing a compound of

Formula I:
(A)reacting a compound of Formula 2:
R3
R"\‘H\(OH
0
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
which R?, R* and X° are as described in the Summary of the Invention for
FormulaI; 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;

(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

mixture of isomers;



10 are defined for the purposes of this Application
and have the foll ow ng neanings. 15 20 25 30
"Alicyclic" neans a npiety characterized by
arrangenment of the carbon atons in closed
non-aromatic ring structures having properties
resenbling those of aliphatics and nay be saturated
OEPagtiohaly c\éntﬂﬁtirfgtalﬂoﬁidexdvaﬂmihommm‘h of Fomeladdnibé e or
triple bonds. " noi ety characterized

ns a
by ePhammagsuyistll Y(ﬂmdé\‘%l‘fﬁl‘é‘ﬁ@’éfe@ﬁg arrangenent of the
Cefys GRIY L &H@deﬁvaweraﬂam atdufFoesulOr to its
gp Bﬁtfope%cr?satur at@% with two or r‘r)gre doubl e or
trlpmedUwﬁd@ﬂiﬁmmkyl represented by itself neans a
sstraight or branched, saturated or unsaturated,
al i phatic radi caI hav t he nunhb bon at ons
i ndi cated (e.g., DERL E@)I%S QW?EFE‘EB@IEN_&@{%W , ethyl,
propyl, isopropyl, butyl sec-butyl, isobutyl,
tert-butyl, vinyI, aIIyI, 1-propeny|, I sopropenyl,
1- Pefimtigrs; 2- but enyl, 3-butenyl, 2-methylallyl,
et hynyly e% oﬂﬁ%myme{ted fhe Ml@%@l@rms aded id th@sﬂebllﬁ@)twnﬁd@d‘ms

representie anot her radi cal 9 as. in

10ar yﬂeabmufommgpcaemfm mlicabion BRisee, b Lo aABE
unsaturated aliphatic divalent radical having the
nunber of atons indicated or when no atons are
i ndi cat 'ebdxcyﬁah memskammiety ¢haragterized bp arrangament ofthe 89“&9”16"%’“5 in

S5 BRI AR Bl

in ehas; 8t Sfurakd e pairtiatly ummmdm&ttwamgmfedpubé? QfricHe bonds.
sat ur at 'i%ﬂ@gmfwﬁg?a%%? r %éﬁ% ol thI;‘z%ﬁ '\ dSItI'\n:{l gte?l[ bfafdied 2hain

Bhavi ng oAt At OIVE | | cat ﬂ
(Carr &ifbﬁﬂiecdrﬁtﬂhémdeﬁboﬁﬁbmy my(bemaged orgaptipllppsaturated

(-CRCH2-) . Lri et hyl g CHLCH2CH2-) ,
tef“ﬁtaﬁ%?FWP%Tﬁéo‘( U—é@iﬁ%—‘ﬁ -) 2-butenyl ene ; "
esenRab nﬁ&tnbwae&al@mmbmmmte or unsaturate
(. Gea (oD Feey?

t { I
ot s e ot SRR A e g
207 %ﬁa‘i}g}l gélﬁngrowari&?ﬁﬂyls BhiyT, abebutgl isabsipl, Uerabel, vinyl, allyl

al iph radi cal hav

carlimepeaylorisopropentatlentend, -oyieeyh 6? thltgﬁsﬂnééﬂ%ﬁﬂ@fyl ethynyl,
i ngl, qug'ﬁylrnfg%%ﬂ @the ﬁgﬁzhkyﬁ%ﬁyieht@&ﬂ&gm%bﬁ}nradlcal (.8

i SO

|
al Iay i atglaliyl) n@&nscamﬁ@ghq ) rm@ﬁé%@tﬁ@%eﬂ |%R gl}sgmmﬁﬁl Hivalent
th éa éca ﬁ%m a&é E?‘lber oﬁkt'gm s ihfllaRA®r WhéAinG BloBf m@qﬁmw §i€ans a bond

nvent i on contai ni ng am n

25m>l(egl, eécshd)m'b’!l(ﬂﬁ)arﬁfybt betudes diemhaticndd triERd, “L-phenylethyl
Suid %enﬁpropyl 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.,
(C,.oalkylene includes methylene (-CH,-), ethylene (-CH,CH,), trimethylene
30  (-CH,CH,CH,-), tetramethylene (-CH,CH,CH,CH,-) 2-butenylene (-CH,CH=CHCH,-),
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protecting groups for am no noieties include acetyl,
tert-butoxycarbonyl, 10 benzyl oxycarbonyl, and the
like. "Animal" includes humans, non-human manmal s
(e.g., dogs, cats, rabbits, cattle, horses, sheep,
goats, sw ne, deer, and the Iike) and non- mamal s
(e.g., birds, and the like). "Aromatic" means a

ty wh th tlt k
2 mefesh e@ém@tﬁﬁ%q”ng cyot RGN re 1 niotpasiayies
(-C @Hscquw@ﬁz c3fid) t he total nunber of pi 15

ectrons’ qual to 4n+2. nmeans a nonocyclic
or 'fAIl;]ahﬂebﬁ by@am&:a Btrﬁghta@s@‘mh é@ﬁtaéﬂdmrn‘gﬁsﬂh’éaw tiphatic,

leP#élgib zeaﬁgc:gf 8 tﬁea ﬁgrggg’abf) E@b&ﬂ" ?ﬂgﬁl@t f5iicatdl E %‘ r(}C lidene

sed at ons
mcmdemﬁhd:thylwenamemH,Ms eﬂxyhde:rh (a=C§éGH§)d 1smprgp3ﬂxﬁens ('fﬁJ(CHa)z),

pregyiene (GeRGHERRD e GERRERR $ 8P T oal i on
| NChAMIB®S! nfedhs the radlical AVH). i UAlEsS @ndi@tedhitﬁé'twlisd the-cgpounds of

2- bronopheny!, 2-bronpcarbonyl phen

thejnyention epeAipE, aming B0t g ugR EEC ¥edz§°€é{?%%?ﬁﬁw eRyitable

proiec? ﬁ% %%xg%y ol T QHJE&FJ;?’ (E)I}:oéert%o . Whﬁﬁh eR¥etyl, rtert-butoxycarbonyl,

berthytdxblmrbmat kandljhedﬂ@nyl 2-chl oro- 4- fI uor ophenyl ,

2- C% 9 f'ﬁ&‘%rhu*&%@%]on.hﬁmgﬁ%ﬁ%& '”8?&‘%&%' rabBits, cattle,

hoﬁes? stéess; lposis, apAes)ider, aﬁd ﬁtedike}dndmomhmyha,ls Qb'.-'g birds, and the like).

g ‘gqlo%%lpg ;q(r)lgqqg %owty W : go},se%%o Y B{‘]i‘gsr%?l{e up an unsaturated

r ' @ BNd Bedidl aumber of
rmg géwﬁoilg%s@%ﬁ ﬂt%4%?ﬁ%%;%ﬁ g%?/tllybﬁgﬁrret hyl phenylnum o of i

eleEtrmxhyQtph@rﬁmZ 4- et hy| phenyl ,
5- mgt hyl - 2- n|
naph 2%@5 ‘{LS’{%I% %rnﬁféﬁi@éhé ?xkxg gﬁ%&rﬁ?f Qéﬁ{tammg the total
nugabai df;rlmglfterbysh ,at]o?ns'indm&zdi v;derﬂmédﬁhmngph eor?]pnsedhmé’lﬁytn,g cgthon
trifl uoromet tri uromet [0)4
etoRS 5 OBy SHEAYYE S8 g SIPG il %ﬁassembly
Fo% ek ;%IE Upkionatiybstasy tcwﬂm'wdsﬁlsédﬂﬁm%yhmﬁﬂldu&s, but is

-tri uoronethylsulfanyl henyl

noﬂ limited) d@r bipkeryiZyl f mgﬁwl 2:-hremoearbonyiphenyl, '2-bromo-

S AR RAY, (st gore i
2-Grléreplienplyt drohiemopivmyl, adrabborecathydnpipbenyl, bichlesonarbonylphenyl,

2- iR reny 2 sHoR BRI 2B o 6-oro-
St Shomeg o aciismlapi £t
3§v§n alrghtg%@ rings areifluprome owp gl ngl e bo%’&cg{nﬁﬁg’gﬁnyl

ﬁﬁrbhﬁl@ﬁe@ge Oﬁ-ﬂdobosnb Eiy19S OOBBSPHENAY th‘g?(@?me heny),

id an clic ketone, thi
2 methomhﬂbmylﬂ-amthoxapﬁlwl 2 phengl, g—methylphenyl 4-methylphenyl,

s-fugiig PRl GORERAZT Y o) IRy YGRN  HhgMRRENA,  2-nitrophenyt,

Y
3-BitrbpEmgk 0- 1, 2 Adithoribenylahy dr @mp/5i6apdntafiuectmphyhyl, phenyl,

2-ItrPf(lju%?glme’thoxypheny1, 3-trifluoromethoxyphenyl,  4-trifluoromethoxyphenyl,

(

2-triflucromethylphenyl, 3-trifluoromethylphenyl, 4-trifluoromethylphenyl,
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10 1, 2, 3, 4-tetrahydronaphthyl, and the I|ike).

"Car banoyl " neans the radical -C(O NH2. Unless

i ndi cated ot herwi se, the conpounds of the invention
cont ai ni ng car banoyl noieties include protected
derivatives thereof. Suitable protecting groups for
car banoyl nvieties include acetyl,

2-iarcmstiy nME HoRTh b bo- Ry amyoieath 84 the fte utGealy
subtftlred M( S Wlheasscﬁ%@ f e ApyMRatio®Ninchides bacacetyiptienyl,

etone ative" neans a derivative contai ni n‘%et he

—tamblabyycartta@ﬂ}ammomdﬂ@dplmxy mebipbenyid-Hadi cal-hydpopbepyl
e d
-h}f 0 o %yﬂ Cglnihogcﬂl: _21'}, I-péltg J&Bﬁ@l ?Pﬁ%lgﬁ hi8d the like.

pr OtBaé.)tcﬁﬁrﬂ emleatﬁtalbmshc ﬂg asbmbépéontaﬂung thb Inembcrolf siog ceargon
s f.or, car x i nclu

ator% iq3tpd, Wher, rsroairq e3 bb? 81“5%%?9& &Zﬁléeéqqand at least one of
the %gyéﬁﬁ;ﬁ?smgthg as"sgmmlylly ax‘éﬁﬁﬁé Lahah@dcarmyatmcamm thicketede or

d I I
wsetocinren b Bl SO i
t ket
RSP0/ T SR et s

: 12j3|;mteud1%)zchm}aphthpl apd/the likgk| obut yl, cycl opentyl,

gyg%ﬁ?‘%"ﬂ" ﬁ/ Gnd exegﬁeghaﬂ@ﬁfffycpmg( %ch%% otherwise, the

By Qilf ﬂiﬁ ﬁﬁb?ﬁbdzwntaﬁiéﬁgwﬂm??x ;ﬂo;etlels mcmdy ptoméimdédenzatwes
i ocycl ohex oxobi cycl o e t
th‘°5¥‘3i°f2e) ysm*@?’cel }é’&tméngm ﬁ%‘l&fq Fﬂm%lﬁg uinﬁ? 8 8?
terPB, tB{c‘ﬁ:Eﬁl &boﬁ??naz&‘d'ﬁld Bke 34 bbOther udproteged and
po I C r| ng as

enbl'y contai ni ng the nunber "of ring
prodmtekdcﬂcnaatmvs falhwiithin thecscopmef theinvertidocycl i ¢ ket one,

e xa n%sr:hgpyt%“% {c?t ong g@gﬁ%&%ﬁ% h.\dg{l\;a\ﬁ@e @&Eﬁg th ﬁ?x'ble

_C$¢ye carbon atomto which both R and RZ are attached

Lo, "eHEBORG! Fisda e e ORI Rruehlioeafil pphe e

coﬂxﬁ&dﬂdg 534 tlﬁni)ivéﬂ%ﬁ abhtinirORehdxlydfoiefieseificladd protectsd deeivhtives
ereof and 1 ncludes _an unheal thy condition th%hg[na d the

thetrof.cSuitable rogtecting growps e aHbexy mpistRsdrgludsb en%ttérrt
llkéherapy applied to that anl mal, i.e., the "side
f fects” of such therapy. "Hal o" neans fluoro, chloro,
br oft@yclsalkyitimeans a saturated or partially unsaturated, monocychc, 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.,
(C,.o)cycloalkyl includes cyclopropyl, cyclobutyl, cyclopentyl, cyclobexyl, cyclohexenyl,
2,5-cyclohexadienyl, bicyclo[2.2.2]Joctyl, adamantan-1-yl, decahydronaphthyl,
oxocyclohexyl, dioxocyclohexyl, thiocyclohexyl, 2-oxobicyclo[2.2.1Thept-1-yl, and the
like).

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

indicated, and any carbocyclic ketone, thioketone or iminoketone derivative thereof. For
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10 "Hal o-substituted al kyl", as an isolated group or
part of a larger group, neans "alkyl" substituted by
one or nore "hal 0" atonms, as such terns are defined in
this Application. Hal o-substituted al kyl includes
hal oal kyl , di hal oal kyl, trihal oal kyl, perhal oal kyl
and the like (e.g. halo-substituted (C, . 3)alkyl

| ud hl t 1
cxagley U ROHBER RSOy B PR GRS PR Sesbor gt o which bofh R
and [R@ bfel dHB¢1RE mm (C, pbflcalidileet nblutiespbint idndt lighitel ke mcaa’ongwmg.

and the like). Het er oat om noi ety" includes -N=, -NR-,

-0-, -S or -S(O, -, wherein Ris hydrogen, :
(C 6) al ky I_pr a protect| qggroup
GTHI kyl eéeN CF& i ned
ere g> hat one orﬁre of the

Heterocyc med

in this Appl ' prow

ring nmenber n atorrs [ ed, is replaced by 20
het er oat om y sel ect ed

-N:, -NR-, -0-, -S or

-S(0) 2-, vvherel n Ris hydrogen or (C, .6)al kyl. For
exanpl e, the instance wherein R and R2 together with

t hesi o gp e%iﬂbﬁll)g ﬁhcluﬂéb & uﬂ%ﬁﬂlﬁon&iﬁdn BZa:ﬁa‘.tﬁnaltdrpmh thareof
form hetero(C cycl oal " includes, byt .is no

and] inglpdascan m@ealthyecomgl,tqogm gnay_be qauged y, of Ingid e@( |t9 rx;pedlcal or
vet?]rgnagghx pﬁ%@ﬂgd'}ﬁ&}agénm‘pl e. Pth@sﬁ@ effedtd® o3l thEraby

totecting group.
He't}mwangdné ﬂmmsﬂarwb:onasordedu ned in this

cor Bt SR By o A BB Sl A ol i meens

"o 1R Qﬁ%tlﬁﬁédeﬁy ke forQfivre Nhalo" -abdths, as Guckyternds- arevdedined in Ehis

R LI VA0 S T —
perHéiba{ikyl%@‘tﬁé‘QHcgegb‘g t&l@sﬁusﬁﬁtéa' & OSiiy ﬁﬁﬂld@élcdhld%dnﬂ&hyl

conpri se ring atons.” For exa

dichiptdnuetiayl) difbiobernethyly adﬂmmpﬂ;yw,z@)taﬂyproaﬂlnﬁ upEfuqrgethyl,

B

1H 'Ewa@atﬁhﬁﬂlbiﬂty"Zmdudes?-N# O+NTRy -0dl- 8B~ydr, -S0),-, wherein R is
br omopyri d- 2- yl 4- car banoyl t hi azol - 2-yl
hyc};%f‘alr W#Paanfmcmsg{%?boxy 2, 6-di met hyl pyrid-3-yl ,

t 1RO XREH ol lenc, as defined in this Application,
?ﬁ%ﬁ’g )‘ZE%AW(J}l net hyl p)?rél&c- 1-ky}/,l -f 1 uor o- P

pro@xdw;i dhaj)oy\pyor inneireljof the xig mpmbexgcaylpon gigms 3nc§q:ated is replaced by
hetgroa} 81 rﬁ%%ﬁ%b%ﬁt?{i} 8 -N2=D M«'&R- -6’ yé -'0r = 85(6‘}2 I \Pe¥ein R is hydrogen or
(CR)dikwdlr Emm&hbbel the instancd wBerglh R! and R? together with the carbon atom to

hg:hﬁ&pﬂ}lg‘;%nﬂ& ajyaﬁlfe%fm li%ﬁt%g(gep)cyl%ﬂcy ” includes, but is not limited

to,%fom)‘gﬁléol 4-yl, 1Hindol -3-yl, isothiazol-4-yl,
Ej

'
\—<
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I soxazol -4-yl, 2-methylfur-3-yl, 5-nethylfur-2-yl,
| -met hyl -1 H i m dazol -2-yl, 5-nmethyl 15

3H i mi dazol -4-yl, 5-methylisoxazol -3-yl,

5- net hyl - 2H pyrazol - 3-yl, 3-nethyl pyrid-2-yl,

4- et hyl pyrid-2-yl, 5-nethyl pyrid-2-yl,

6-met hyl pyrid-2-yl, 2-methyl pyrid- 3- yI

2- et hyl t hi azol

nitr rid-2-y
m@mptpﬁrlﬁﬂﬂmgﬁny(cl%ﬁgﬂyﬁr &?59""‘“3’% fm"‘Byrl da2| n-3-yl,

pyr il oéﬂl " nﬁééﬁé vB a¥ Hefinkd i tﬁrs4?¥hcatlon, provided that one or more

-pyrid-3-yl - 2,4]triazol Orlde{] %
oftbynnmaajqu&orys mdmmcﬁbynerr@placsd by ah@mpﬁemi moigtyplected from -N=,
.82 esents the

5108 i by O M s e
ﬁeéavhl{:ﬂcc awlagit serva o the-plint of Bttachinentfo radmmyogﬁyls md gach ring is

corgiees B b § Emp R o RO S P A BLRRC, o

useﬁiﬂﬁiwgﬂﬂé@cwmlu&smm isafoe imited top Memihe2 hlydﬂouypynmldm-s-yl

e e L S S e

4-cfaH1ram%?'M§azoF 9L 3713 yﬁ-vcaﬂ%i*ﬁha 4¥§'l py-'bhtgoﬁy& |6,-d1methy1pynd-3 -yl

Ui -no hi en . thien-
3 Sadldwthlyhsdmxd 4—ylHet er obi-ﬁgnoxbaﬁydlmeﬂwmd@rﬂycl oar ygf/ fluoro-

R L s e

5, YRt RjuoRALO) m@bxymswlmm-sﬁylmymy-émthylpmd 2],

3 gy sl St b 1Rk B satgro oy
1so§g£ §1 aﬁmE@lZlfﬁPB-S}I sqﬁetﬁym&czhﬁemneﬁ@lammml-zmgemthyl-

any carbocyclic ketone, thioketaone
3 H-imidazkké-yh é-meth}’hﬁmﬁwwt)’ﬂbé-@é‘ily Hépyw@rﬁpyle?’-meﬂwlpynd@-yl

AR BIRL b S IA BB AE] g 31,

2-théthyltteadol-4-yl, Z‘ﬁﬁbmd@-pb,( QHq;yﬂazoﬂl-hy]d B HptyeazoH#-yl, @ysifazin-3 yl

d the |ik
pyad ZotoavRd ok BEnT Sevai et Eh R ey B Ralata v,
pyﬁﬁﬁtﬁfz-gl_yg f’]]lﬂ-???f@lLS-?r k{hmohzﬁzﬁi 3@&3&@3%%?&01-2% , thiazol-5-yl,
i di ui'nol i
ﬂllzn-@-)d,l gxo )éllm'éh ydr o- 2@@&&‘5‘%‘! rﬁ 3 h 2,3]triazol-4-yl,

X [ 2'5kbi py: yl 0 Iud
%ﬂ@b%nﬁbﬁg’ ;gggfl?z(g[] o%gzﬂﬂn(p Sdlﬁbfé pYétectﬁrg *Foups include
te;b's-bﬁtoiycﬁrhoay]; hélwloﬂmarbmbd hgnzyl dmeethaxpbenzyle 2-nitrobenzyl, and the

e QSIRRNY SRR i BORay  Belh of HEE AR fone v
inélhded b@ﬁohﬁ& -9, QFR-y1Nflir- 3ol e}?naraeyu g&lda@-gtj quohz-yl qumol- 3,

het er oat om noi etél el ected from - N=, -0- or
thieg:2-ylyfhiangd-wl. pad ﬁ‘i‘arogen (C .6)al kyl , a prot ecting

gr OU'@Iete%bl PJa?ﬁe Pcﬁéné h@},a‘l&&ﬁ NPABREE i b ApSIRIaES pRovided
t he f attachment to a ring nitrogen, 10 and any, '
thatamb oc mote of theting esrberhatotns instinatedrarg wphe%b%bﬁ Beteroatom mbiety

SRS ) St oS o o

rfepreteatsithy free mlﬁt&ibaﬁut‘ryéerves iaptheipdint of atiaghment tdiarrjg, nitrogen,
U|nuc and.the like

mp%r r Ogb%lghg tt?B?? %g or qngmcctﬂmg ﬁy%glﬁgﬁo? i?or example,
1%{%% &&%Eétgtgfelﬁ%ﬁé}o %@gwba&i Mﬁﬂipﬂhcauon includes, but is

1 ké Both t he unprotected and
pr ot ect ed derlvatlves fall within the scope of the
i nventi on. 5
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15 "Hydroxy" means the radical -OH Unless indicated
ot herwi se, the conpounds of the invention containing
hydroxy radicals include protected derivatives
thereof. Suitable protecting groups for hydroxy

noi eti es include benzyl and the like. "I m noketone
derivative" neans a derivative containing the noiety

- C(NR) - , - _wherei i d | 0
o i 2 bR B A e RF gt g
heteRSBi&/@10a)] af @iclid @& Applicatibnflifichides,foit éxamplet beneo[d(3]dioxol-5-yl,

D E TR A AT RN S
2H-gg1?1§ﬁ€tgin5/ﬂ3: 26 ar 12919 ekl ey a2 2 bilyRidEnyly), SpPace agaxo-

reoi soners”. Stereol soners that are not

2,3-dilydmbenzng yéloxetingns,6 Fsfbtetrahydsoquinalinyp gnd the like.
" di, qr j 3 _ )
no k@%&%{)(ﬁﬁ%ﬁﬁéﬁb |t§&g}1§ ?}chd;aﬁ&ﬁasag ggfﬂ%ggﬁ‘%srﬁpgm%%on, provided that

one' @N@6del GRS TinglcartoantdrhsTbslidatedt dre adpliced iwyrasheterdatony MOIEty
at Qqm bonde o four .nonidenti.cal, substiktents. S,
s eSS b Do et s 5 DT Bl Bing o
or r@;ﬁ_@&eﬁfs_ thaFreb WllenRIADEN SuRRIsIas tHeQioi¥R of bttauhpeAt foe ring nitrogen,
chirality is terned a "racem ¢ m xture", cor}poungh
eof (e.g., the term

andranyrcarbpaclishketone rhiokeiane eHimineketang dervatiyve
het%@@éﬂl)%h% gl 8‘%1531 gesvmwt Efolfddy?,h g%?%hﬁﬂﬂﬁﬁ piftrafiyl éib‘flpendyl,

nmor e ne cthiral center,
pyrroidir ipstrotinylequinuclidinyl,raid vhelike). Suitableprotsctiegrgrospshinclude

S N Y S I R

likeD 'ESSHE tHe vRpfoteRied AhS provdctedaiéritetived fall adthat the ecbpb wf thednvention.
absol ute ;1)0 configuration of that chiral center.

Abs Gixsiret sasens e 2dicsh-QRs Pinlesy dicyed giieniiss s rompguads of
ﬂ1e21§ﬁe§tgcrn?é Iiﬁmg‘ﬂ ok} HRAMaE iR &GI6Ecte® dérRRLiGE thedeof. Suitable

nantFohers” are charact'eri zed by the absolute
protestifig groups foyhydroxy insieties irictude bewayl erdithgliie.descri bed by

the,R. and S :sequenci r . ool s BN C -

Pr elfgﬂ].‘aﬁgoﬁ’\?ec}?ﬂvg S f%?a%gtae#éerg%ﬁggmcéiggﬁﬁgn@%%gltegp ;b,(NR) ’
whei%himd&hﬁlrcﬁgbhottt?l_sywt}er m nation of st e[ leocEem’ stry aﬂd

t he separation of steregQjso are, we 0 LN _the

ar t "Ib@hgs’ mewLcomReRaIRalH BRI f hey ek drRice) olecyle formitaS bus
dift‘jc_ag g%he rl‘llattﬁ@fncé%quelﬁé b¥ bonkt of tH¥ik Bk PR the alanpefasmi of their

t- s understood that the names and |
atoidslin spacat Isomersshat differ in theqrrapgsmentief their plomgda spacp are termed

GRSRERE" S EAB ol STily L DREgB b

"dibbtéreohdrsBam stbresisiaersytiat 41 nunsuparimpbgable mirror images are termed

ek TR B o Koz 8 Bl S URRAAAB TS b Rldbhcal

su%ﬂﬁ%ﬁ%ﬁ%ﬁér&éﬁ 'achQ%alB@ﬁféx‘*. Ccar fmngiohd Ftthemotiyal Rentpy his two
- i n-4-y

enpiomerip Fasmig o epnesiteelivalityiy tomaedy | memmic FEKPERS. Afpmpound that
adfnbleMars b o . _
had bl Byt i bl 8 M mer pafs, where g the number of chiral

centesn omgionadewith vy Hrastony Ichiraltopntenindy exishes ether an individual
.M xture, racenmic or. ptherwi se, thergof. 15 " PAE.
digflrsopierd s e of dRarFpers teriifp bt el e, When

one Wndbht certéf is present a stereoisomer may be characterized by the absolute

10
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exanple, in this Application X3 can be
2-acetoxy-azetidin-3-yl. The "carbocyclic ketone
derivative" of this exanple of X3 would be

2- acet oxy-4- oxo-azetidin-3-yl (see Table 3, C32).
"Nitro" neans the radical -NO2. 20 "Optional" or
"optionally" neans that the subsequently descri bed

vent, or . _Circupstance or 10t _Qce :
conBwatiRR BF 151 PR Rerirn e rctonfiEwaldt rE W oo Wiindent in
spad¥ oftthé SEHIEBAE AttacHeY ttha Ohird] Bentern Gmaniiomu iard chatactitiesl by
not. For' exanpl e, the phrase

tho sl conTERpBPR of s ApBheANREs PO gecped ey 2pdS-s8ihncing
ruleg %g %ﬁ, %@‘i’d Py § I‘rgl%g.o Fgﬁfveﬁﬁoﬁls rahtpdichemical iB@RAslafufspinefidds

|y or na be substituted in order, to fall
for2Be déteimiinaticneofssierpechemistityeand e papeention obstrapqisamers,ars el

| kyl fi ; ' 0 foqd f
ni e BE(etamsef PR AR DrottREEcnil oy Cloaliof, MU Serrd ot
Wiley& Sonl\sENgw,York,ol(QGZ)_.a) il ugiérstood thatibe nanves dndbdilnsiration used in

etc... "N-oxide derivatives" an erivatjy '
i ARSAHER S ASSREPS, HATEP T LT S50 menh b Blcompassed all
po%i%l@)s{egé&é%%xeié.at ‘I’}uﬁs', -for iern?l_)e, alt?éi nahilec Nﬁﬂaf(ﬁsha&yl lj:trb?moyl-

esired" arnacol ogi cal activity. a,
median@dkpronglarﬁgn@rnbolkgﬂm-P%H-Zﬁa?w?ﬁé?'ﬁ%‘é@w %ﬁﬁ'bu%famldﬁ’
. 1 t j - .4~
is FENELOR AL T Bl mop Smiinloy Dpropi] & Hidiplilil y1-4
oxpRghesymsthah & fomplmethyl-butylamide candt A{@)-IndaBenzylsabamoyl-

. . ful i . ) '
meligiaspRpEl o SRE Y e PR ARRG l ERL putyremide
and &yl Bk rabeaic @R bihgrvisy, theedolier wi se undesi rabl e and

includes that which is acceptable for veterinary e
as Weetong erivativen MBS Rty FoiRIRIng the “motely YO(0)~ For
. 5 bk SFE A Sz Ltfiin SBANThS Bdaocélic ketone
ex%ngﬂgdgﬁggxg#ﬁ%g%u&ag I vﬁ?égﬁ)x?are phg'rsﬁnaceqti cally
dedeatispt abihis, examptiedf XKodould be 3-acetnuy-htoxerpzetisindsy (sl able 3,
C39-ﬁ5i red 10 pharnacol ogi cal activity. Such salts
rficl ude acid addition salts forned with inorganic

aci ONitfdGheadl§ tHeyedioal INQG.i ¢ aci d, hydrobronic acid,

sulfuric acid, nitric acid phosphoyic | and, th

1 ceOegnd of "oty Siaeat WA Joosedurtty Heefbéa e or
ch&ﬁﬁf?ﬁxﬁ:@ Infay@fr nthy H3BS@RR afid Ml tle deBBPichiabIad@Ghsances where the

cycl opent anepr opi oni ¢ ‘acid, glycalic acid, pyruvic
oventiodipintumstanee aesus andiegtapeesin SEAQR it dage Ak Hor SXEpIe, e phrase

e RSde wi b 4 i . b ri i | flbstinitéd fubther
VBl s By ARG o s o

byaleh dadiedls) NAmeanattiatiR® amiiRi ey acindy notied sibstisitedfioerder to fall
acid, ethanesu]fonic acid, 1,2-ethanedisulfonic acid,

within the scope of the invention.

“Oxoalkyl” means alkyl, as defined above, wherein one of the number of carbon
atoms indicated is replaced by an oxygen group (-O-), e.g., 0xo(C,¢)alkyl includes
methoxymethyl, etc.

"N-oxide derivatives" means derivatives of compounds of Formula I in which
nitrogens are in an oxidized state (i.e, O-N) and which possess the desired

pharmacological activity.

11
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2- hydr oxyet hanesul foni ¢ aci d, benzenesul foni c acid,

p- chl or obenzenesul foni ¢ acid, 2-naphthal enesul fonic

acid, p-toluenesul fonic acid, canphorsulfonic acid,

4- et hyl bi cycl o[ 2. 2. 2] oct - 2- ene- | - car boxyl i ¢ aci d,

gl ucoheptonic acid, 20

4 4' - met hyl enebi s(3- hydr oxy- 2- ene- | - carboxyllc aci d),

phe ylpropionic acid, tringthylacetic a

terth 85589% Sesars Theais top SoReRp ey RS 3§8Y%°Pmem of the
dis€Hsd GO Riell ACHE, stitlbtutAMnG fuRdHotal dhAgdR HMERENIN Glotn 8l disease

salicylic acid, stearic acid, nuconic acid and the
prob¢sges: Phar maceutical ly acceptable salts also include

02 R RN hd:SpthBLC Il B8 whRATR W if Grlefing o

protons e of reac W t r gani c
pharmaceutjeal Icompaﬁtlchm&eiss géxmzdkyt safs non-mwgmd msltm:becsloglcally nor

| ud h d
othhs?ﬁf% RSl TR i i AR BB el BB 3 Wl o
urhGs fiirABdeatiodl @8l ¢ bases include et hanol am ne,
" Sfganel e e e P s B gl I which
areﬁ@%ﬂ%@%tlmwﬁbcbgtaﬂenwr&ﬁﬂde abdVe) @ vﬂﬁcﬂ"%b@dé@é it desired

SsIs) to a conpou
phaEmanelpgical. aclmty e&mhmalss e tagnd aglitign @@lﬁq)t‘wmed &ﬂth morgamc

R AL BB B ARG CAMACTRY B iy promior

acidxind ¢hd like; &Y \tn&l oughniv atisls such esacetic mcﬁd,zprqnupo acnd lmkanom acid,

Forr:rulal cntalnln a carbox rou
heRtEHRU AP PR RERTP Lic o Syssiie a5 YR dfid, actio acid
malBHiSsc, ‘§ucc§h'é io?@ Ialid REARI Malefc aciaPRAWO d6id Oart4Hy 46t Sitdic acid,

contai ni ng a hydroxy group, are for exan‘pl e acet at es,
bengioiq zacisks | o-(ﬂ-&yd@w@nzmd)henml@sw%lcm acifl; o mpadglic acid,
es, opi ccigpat es g : id,
ABpAYARes. ol SRS, ) SRR i

2 }@ﬂrdmysmmmsulfometdcldp nhdmmesulﬂ:mqo-abldl uzaghlombcmn@glfomc acid,

eSO b SBRBRRMIBNR kS, sampborsulfnic  acid

-ﬁé&ﬁ&lﬁﬁ?&%tﬁt}%ﬂ%ﬁ@& oamaxﬂw nat ggid, Sui t%ﬁdoﬁeptemer S Ofcid,
npounds of rmula | containing, a

4 ﬂarrwthyé@ne@ﬁ@n@rdéom%rg@e de3bpxyicd 15§ ):F ﬁ- T&P%\Bg%?& acid,

A, e 5, s
acldplnychoxynapjntholh weidosalicyjicoasis), steatjc dvid, frm:cne@ apidomddles lék

ot HhackiagotGafly s hagbt b R 038 byt Mgty HBCHAR oy be
foﬂrr[lﬂ' Mﬁ& a‘i:itﬁé Ftdtbﬁsﬁﬁe{eﬁﬂmcmpiﬂw b réaeuiﬂg)arith&noﬁganuc or organic

- exanpl e, di al kyl ami no- net hyl benzoates in. whi
baseio AcReatable ERTEHR,PISE {I5HHE OB HEFO IR B ik sbonae,

poia@ ifh' Hfo?(gi Qlﬁnﬁt{hn?hy&%ﬁd%ﬂd‘%ﬂ&uﬁmyﬂfbxw 'M&%ﬂaﬂc organic

St ute hitrogen atom e.g. an alkylated nitrogen
ba&és ainohude wmtlmnebpem,al dhythemimphe,l i risthaspleming e ntzeraethamine,

I t hyl b t d
ety SURERE) ) DO oal e oo B o

4- ( 4paddeop pheme azompdund Whichénemmeible in vivo by metabolic means
(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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"Protected derivatives" means derivatives of conpounds
of Formula | in which a reactive site or sites are

bl ocked with protecting groups. Protected derivatives

of 20 conmpounds of Fornula | are useful in the
preparation of conmpounds of Formula | or in thenselves
may be active cathepsin S inhibitors. A conprehensive
Ilst of abl. e rot ecf i ng groups can be found in
parefit {fo e{gniemﬁ"&!y &Y%, 05 emRound, o rapilacl copfairiag s garboxy
groxi}f lﬂa}eﬁé &drﬁ’@nﬂbl@d}' hyM¥ollR¥s ifk vivons the! pafent ﬁx%?e%ulﬁ Suitable esters of

P%({?apeutl cally effective anbunt™ neans that anount
compR iRl d FPRipiping: adley dropey groum arecfor meamifle pcetatesavituates,

lactﬁﬁéj't&%%&‘é‘ m'aﬁ)n%% dx@lafeR! sdii %19{ :ﬁrﬁeﬁﬂﬁgs tsﬁgﬁﬁﬂgﬁtfuﬁ'xgtrates

di sease et one neans a
maleptes, v at i methylone- blsm-h}glmﬂyaapiﬂmateﬁ, C( §pntisates, Tr ealslsmmnhtes,

Qe g strtlon of .a co

o2 LR EES SRR 8! n SRR

-toldenesdlrmemcs éymmgﬂmma&s mm qmnattéy aitati sidls BPdrkRunds
redis osed to 30 the disease but does not yet

of EXFE4 dnEUYPIg; & AERPXY heroRRt AtSI &y “ermply poismdessiibed by
F.J.DéinWéRr, Di'hg Rsidd. Rds3, 1087, 18NfHaRsY0 Ny Egﬁcﬂlé?&%ﬁﬁ olaBs G¥hsters

animal_ that is experiencing or di's
of copayms i F °@P1a§9ﬁ§5¥1@1ﬁﬁﬂbb’@‘g§/y abum,m@ydneiemédro@n acid m01et1es

v 0 athol o and/ o
scBb S5 M 060 15V BLARAER 10 1 Sud O hons™ 34 e
250&-&15%& land inglude su&hﬂu&d(momgthpl)-bﬂn@ﬁte@,}fbﬂ@caﬁi@& dﬁ]kylatmno-
t hol q gg of the .di seased
methy, ?%%m 3{3 % p gy bgw}a%ﬁ?aftbvr@@%or interrupted
by ahlORFRE a6y mﬂpﬁomwmsﬁﬁ&d%u 20 B eg @r}ﬂ?gé} nitrogen

i nternmedi ates and starti ng mat eri a ude

atoﬂbﬂé‘ﬁaﬁmwﬂymemhahwmﬁy bagoten @, G om-(mmﬁohndmhyl)
B ORI Sy o B, 8 PP LGSR )

ben@ms}p as foI |l ows: acids, esters, am des, etc.

( el Rl it penan R ey Sttt ﬁ@gﬁr‘?ﬂsggﬁ*\ S whish a
reactivspiveind sitts B Bldtieed! with pibedtihg group® NMrbdeHed (cﬁ%}rﬁ"ves of

R2 are each_ hydrogen), 'S cyano,

°°mé%&d6 ﬂg ?9%‘8% hyte, usefybinh pmanagorpﬁ%mmﬁs)of Formuls Isor in

S K uct
then?qt‘glgsanomat I P }Ue%tﬂe %%heyh?a% ??YI o\ 24 r"“gnﬁ“}e h%l na?ﬁlttﬁgle
protecting graups embqfom@hé‘rWe Eﬂrﬁmd&meﬁrtgsGrMbs kreOtgazazc Synthesis,

f of e invention is set forth in
3rdﬁtg&3umm y%?‘# ’nmf'rwgﬁti on, certain aspects of the
| nVEierapentiallg effe@ive ametnt" meinekariidint which,Swhen administered

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
the disease but does not yet experience or display the pathology or symptomatology of the
disease,
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NHC(R ) (R2) X2 or NHX3; X2 is cyan, -C(O X3, -C(O) CF3,
-C(O) CF2CF2R9, - CH=CHS(O 2R5, -C( 0O CF2C(O) NR5RS5,
-C(OC(ONRSRG, -C(OC(OOR5, 25 C(O CHHORS,

-C(O CH2N(R6) SO2R5 or -C(O C(O R5; wherein R5 and R6
are as described 14 above; X3 conprises a

het er omonocyelic ring containing 4 to 6 ring member

02 RS sn SSPENE bl o ety

pRASASIES okt WRasel . &) deRbt@ipefuetherideivelspinentaf the pathology
o eri vatlvgyt her eof ; \Mr?erel n wthin RS, X2 or X3 any

andggrisymaptomatel Pg)ﬁr%fmatl C ring system may be substituted

o0 it St ot A Sty o

patmibgcneaympmmatmgy of -thet Als@sRI 1. &y revResiE tb)emahology and/or
egg) 4, R2 and R 4 are as described above; R is
s\ mo) r (C,.6)alkyl and R2 i s hydrogen, -X4OR12,
(C5 10) heteroaryl (Co. 6)al kyl, (Cs_lOaryl (Co. 6)al kyl,
o) cycl oal kyl (Co. 6) al kyl
NOP’@EGIatB‘)"het erocycl oal kyl (Co 6) al kyl or (C1_6)alkyl; or
ﬁﬁ@coﬁgpohﬁ&mmataﬁ%d W titeinfttitdraRa BtadlprmateriaMisel in
bot d R2 are 10 attached form
ther @BpRpLgw o armgd srescadancewit JURAES ey of nomepgiawirin which the

ch%’%t‘i 8%‘?@91’63%2? e?c(% % yﬁg gfl&it; f&% Ct§c£ ?1:*( )ﬂxﬁfnéie  group as follows:

acilis legtese midee,l &ty extternaivelgpthic cmmlpbgmdsmsnamed by AvitolNom 4.0

to 3 di cal s |nde y sel.ected fro 6
Beifiein IR roRos SHent Iehphes exihRe Sparouly of St 1 Wiich
! RCONH X aﬁme%leychl CXdslcyano R’ is Rylmethyl,
X X4q%ﬂﬂ§@% gg X4S(0) 2R1 gé)‘(ﬁ(:( 0 F\}le mX4SR 4
and R‘mpbenylammo, thatgis agjoprpoynd hy structur
- X4C(0) NR14R12, Wherein X4, R' 2 R 3 and R4 are as
defined above; R4 is - NR6R6' NR6R14, . NR6RI S or
NR6X5C( O) R14 wherein R and R14 are as descri bed

above and R15 is hydr o@ -(C,.6)al kyl or -X50R6
Neegd above; or R6' and RLS

wherein Xs is as descr
together with the nitrmbgem atolto ich R6 and R15
. gﬁggﬁgﬁ%alkyl,
; €S, , i cycloaryl; wherein
al i cyclic or aromatic ring

are attached form hete{g
het er o( C5. 10) ar e
within R3 and R4 /J
system may be subsf
i ndependently selected from (C, _6)al kyI cyano, hal o,
nitro, hal o- a|

isn 4 , Y ryhenyl-nalg

-X4NR128(O)2R12 and/or 1 rad| cal - sel ect ed from - R14,

- X40R14 and - X4C(©O) NR14R12; within R3 and R4 any

al i phatic noiety may be substitut ed further by 1-5

DELy sel ected from cyano; wherein
%&nﬁﬁrﬁ?ﬁ}ﬁ?%@tﬁ 4 are as described above; with
t he Wiiitehe brdakiest deﬁiu}:ioﬁ) pthbirentiorcis rsi:irfgrthun ﬂmtS.mxmlars of the

present w,thin R3 W In articul.ar K s —
Inkgabipke 99 RPCGHS i REFTETd, oyFes “oempley X' s
@g@ 332 (& - mnweﬁ@&&@anmmyl-(:(omm, -C(O)CF,CF,R?, —

2 net’h Icar bano

- di f t
CH-GEROar HOYPEEONRIR | —COITONEIR( 0xHEF(OIORS,
C(%))Bﬁzr&ﬂ’l, -(@Yb)éﬁﬁ&(ﬂ")SOzR’ or ~C(0)C(O)R®; wherein R’ and R® are as described
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30 2-benzenesul onyl am no- et hanoyl or
2- 0X0- 2- phenyl - et hanoyl; X3 is 1H benzoi m dazol -2-yl,
pyrimdin-2-yl, benzooxazol -2-yl, benzothiazol -2-yl,
15 pyridazin-3-yl, 3-phenyl-[Il, 2, 4] oxadi azol -5-yl,
3-ethyl-[ 1,2, 4] oxadi azol -5-yl,
2- net hyl - 4- oxo-t et rahydro-furan- 3- yI

0X0 tetraq¥ ﬁ f.4ra

ano

sboi ik OTBE PR AN DR SRRt dp §ring pergher aoms or

édshetgrdﬁi‘c%ﬁ@()‘mé §P¥RmA g&ithiging- 8-18l 14 Bnﬁ émbatd amgtsnandr any
nd R2 s hydrogen, methoxynet

ca.rlpqwﬂgt lfppqne, minoketgriedn I}golsqtor@rdegy#geﬁweqfuwi}ﬁpeg Wit ?ﬂ X2
or )@ Byﬁﬁ%&ﬁ%n{a% %g rs?e n ¥y cl#e dﬁstfttt&@d Eﬁ'fﬂéf’ﬂy 34Q B’rach@hls

form cycl opropyl ene

mdmndmﬂy eelectashfraam (Qy-)alkyher KPOCE@RMyend/pr bredical selegteq fomeR"

B e PR B PR AP o

hydeegeae LTl ,Dﬂklyﬂ amdt IBA is hifrogen, -X‘OR'™, (C,o)heteroaryl(C,¢)alkyl,

(R G T AR iR Cdlels 4G lbrismey e AlHIGeagion or

(C, aﬁ&[‘ of Reﬁﬁﬁ ﬁbtﬁﬂénf tﬁgéﬁl{ér w1th the carbon atom to which both R' and R? are
| ne- 2-sul fony

attaghe(dpérm (Enisydoalkylensroy( M@heﬁpyq)cycloalkylene, wherein within said R? any
! 1
hetgro% %nﬁgﬁ%ﬂlﬁl %t%ﬁ%}é '1&{1]& c clo lffne orpl}egego zycéor?leky ene is
opttcmally substitatddnwith 1 to 3 rad1ca1s 1ndependent1y selected from (C,.oalkyl and
hyd601%| |1§Tefﬂ-f;ﬁp g{hnet. z n lllrrngntcg Xndependently is selected from

X4RA OO mﬁ‘»@)ﬁl&v' X@M}Kﬁt DPERHLIXRY, -RY, -X'S(O),R",
o-t 0l yl et hane ul fonyIi ret

-X“§(@)&f St C)NBARy Whereina® ‘h fﬁﬁ. RS apdl R’ ag ps defined above; R*is —

?tkt’rl klgg’:o tflﬂoxypﬁﬁ SICI‘@Lt hane%'fl?;nyslqﬂd 'k’areasdescnbed

aba¥re Iandakﬁiqalmeinggena{(ﬁ@m& lof exr\OIRYetheselin X’ is as descnbed above; or R®

{5 :tqdﬁeﬁxegwyk %I 3 es U| [2 %Yvﬁgfl E%/‘ Iaild R are attached form hetero(C,.

w)dwroa 1 lhétetdé@ﬁf,)b@m esh&tém(w ,p'erembmyg ®herein within R® and R* any
al en

a cyg @Wq)mgwém syngt%ﬁggpgryﬂ sp ﬁlptgiwpr by 1-5 radicals independently
selgkidd 'tk jahﬁg LR6° il 8 Mih?i%&{@,_",)a]kyl -X'ORY,
-x%c(opomzp-)éct@)n‘i uzm(@am&ky, ‘éﬁv’rﬂﬁ@iﬁlzwdmmmaglmeqewted
fromt ' KO8 #9471 GEOBR Rt iR ) PRARA A SiateiR JRolsy R o
subzsuﬁll&d&?mlidr Ey% jlqjaﬁtaahlk ﬁﬁéﬂsalmsaﬁly: sfalaftﬁdl lﬁ‘Bmh:yhno wherein X, R12 R®
e A e i gl s

cRerit s et hanesul f onyl met hyl ,
Pr eter?ﬁ}butyl phen | met hanesul f onyl

mat h
2.  Inpricaia | NG ) RO o Ko R Feasrge, ~C(O)X’, CF.

Cﬁ,}:ﬁaﬁg: @-D)Bzztéeﬁ% %@1 cgﬁ/ lfr f o?/hﬁ%}gﬁarbamoyla 2-difluoro-acetyl,

1 &nﬁﬁbﬂbﬂn@ﬂ&ﬁaﬂmyh anesu ll-fbeﬁw}ﬂm(&mlyl), 30  2-benzyloxy-acetyl,
5- dlfluoro . phe t hanesul f on .
2-@%## IEEILT s‘%ﬁt haREsul @&%rﬁ‘ﬁ%l dthanoyl; X s

" 1H-benzoimidazol- 2-y1 pyrimidin-2-yl,  benzooxazol-2-yl,  benzothiazol-2-yl,
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2, 5-di chl or o- phenyl net hanesul f onyl net hyl ,

3, 4-di chl or o- phenyl net hanesul f onyl net hyl , 16
2-(1,1-difluoro-nethoxy)-phenyl met hanesul f onyhnet hyl ,
2- cyano- phenyl net hanesul f onyhnet hyl ,

3- cyano- phenyhnet hanesul f onYhnet hl ,

2-trifluoronet hoxy- phenyhnet hanesul f onyhnet hyl ,

2,

3-di f| uoro- phenyl met hanesu) f o ybne
pyridazindr¥l} uor é- néﬁ% Ieveadeaenl-1- yhneﬁﬁéﬁyl -[152,4]oxadiazol-5-yl,

“@h‘wuor 3 %‘ﬁ ﬁﬁﬁle? j,f onyl met @émylwskamm@mh&e-yl

esul f onyl et hy .
4-oﬂq—4—(mpnbmmmmmp+mehmew(swf Oy #-0xo-azetidin-3-yl; R

is }%idgoggl H#" T%L@\yg 2\gﬂeny t}g'aﬁo%% Iq%?%@lg,ﬁ ﬁﬁ (|C1 oalkyl, phenethyl,

thiopheh-2-y1 &t 3 -hidtmybﬁmdmmylh uxs@nmhhasilllzftd(mltom‘ltw with the carbon atom

o akigh Bot o0 3" G AR Gt GHGtIP PR APy Pyl yleno or

me@xy %i?eﬁdlhfd _ye®- phenyl met hanesul f onyl net hyl

oro-5-trifluoroneth Iphenyhnethanes Ifo y
2 nRt hyl - pRetsane- | D5l FI’PB%/f ene-g s1r1]1rt] ll}}{ethy,'l

3-cBlokd- Eﬁugrépéénpﬁ&%gmﬁgﬁh&mw et hanesw&amﬁmymmyl

uor omet hnet h. anesul f onyl t net ht};
phdnyhneﬂ&anesdfonylmethyl 2-(1,1- dxﬂuoro-methoxy)-phenylmetl*nanesulfonyhne yl,

LT

2-pReliRinbdsNesRiTeRRast,hanesul f o n(y’iyt pm'tdilly-lz-ylﬁieﬁanesulfonyhnethyl
bi s-tdf | uaronet hyl - phenylnet u

|
prop-2gener Lrsplfmvimeiid phenyhnet esh]fgpyhnethyl
p-t%lygﬁ{ 45 %I B 'IP henyl met ha Q%ﬂﬁrﬁ%ﬁdﬁ}ﬂﬁbﬂhﬂesulfonylmethyl

uor one - phenyl met hanesul f onyl net hyl ,
o-tﬂyﬁn@lhammdfomybtmhnﬂl met hane §l,ﬂ-dm13yhl}ﬂ-@hnlwlmethanesulfonylmethyl

e ne I t hyl
4'“3%,1@0 #ﬁ‘é(f R%n%%ﬁagzg%ﬁ%o&y ’haxesul f onyl net hyl ,
4-tRfGsb etk fﬁ&t}@:ﬁl ctﬂanethtﬁtﬂdy)aﬂﬁbylb | f onyh:nfet hyl , 2t5
uor o- met hoxy enzene u e
2 bzomsrpilqnbima W%B\fw&%?tﬂﬂxy) benz %ﬁﬁﬁ%@“@"ﬁ ylmethyl,
- hox benzgpsd hylmethyl,
pyédl%?[fél |e#}fa5%{ucll)fr‘}g¥1ﬁloxyt ben)z%nesul ?ony ﬂi%l{ﬁé&ﬂan@hﬁu ety
na]mthﬂert-%yﬂmmam@fmkg&tbﬁnz eneddargthyl Sphpnﬂpw%anesuggnylmethyl
r f [ ul fonyl ) -et hyl,

3 tflgé S}?Q}y yﬁ Iﬂ@%@ car ogmnaﬁl met hyl, but yI

-tﬁﬂﬁb@ﬁl&hdiysﬂheﬁ;tﬂmﬁhanéummmﬁemyk rolidin-1- yl -et hyl ,
-ﬂuo?g-g-zu(?xﬁggrlélmfe(t)h%xly: :I]}Xrlnéthanesulfonyhnethyl,

2-fluoro-6-trifluoromethyl-phenylmethanesulfonylmethyl,

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,
2,5-difluoro-phenylmethanesulfonylmethyl, 2,6-difluoro-phenylmethanesulfonylmethyl,
2,5-dichloro-phenylmethanesulfonylmethyl, 3,4-dichloro-phenylmethanesulfonylmethyl,
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17 i sobutyl sul fanyl met hyl , 2-phenyl sul fanyl - et hyl ,
cycl ohexyl net hanesul f onyl net hyl ,

2-cycl ohexyl - et hanesul fonyl , benzyl, naphthal en-2-yl,
benzyl sul f anyl net hyl ,
2-trifluoronethyl -benzyl sul f anyl net hyl,
5-bronn-th|ophen 2-yl met hyl , phenylsulfanyl-ethyl and

2 LB B b i e el e ably

2-cf Bﬁ%‘eﬁ%héﬁﬁaﬂesuu%nmﬁmﬂl pr opyl&ahsphenyinethatdsatfchylthethyl,

cl ohexyl am no, napht hal en- 1 - yl met hyI am no,
2-triffucrotnethaxy,phenylmethgesdlfonglmeiydy i di n- 3-yl ami no,

2 3%1 {hﬁo%) ghgﬂﬁg@ﬁ?nesﬁﬁo@gr&h&ggbf g @I’i{%\%ﬁ% ?ﬁengﬁmﬁt)}} acr?]ulg%nylmethyl

b1phwmmydmb&nbnesalfom§dmempyrl di n-3-yl met hyl ) - amcu'gl,ohexyhnethyl

rcg,pﬁegy],t%ﬁtﬂﬁpﬁgfo G%?@f 3 gf g 1%%0&? %&&lmgthgﬂshﬁ&d}hﬁethyl

2 4?d1fﬂllrdi5c;] bﬂéﬁ?ﬁnéthhieﬁﬂﬂmymi&hyl] 22 6Mrifluoro-phenylmethanesulfonylmethyl,
cycl ohex

nmet hyl - t hoxy-benzyl am no,
2,4p-tifla wg?rpbép %bﬁ‘i‘ieﬂ%‘%n( ngl n-4- yl met hyl) - ami no,
2 3&%%1&#0@[@&1%&@%@&&0% yidetlyd- benzyl ani no,

enyl am no 3- car banoyl - phenyl am no,

2 Bé—wmbmﬁmyMearﬁmhnethyl

2,5£—§1f{99% g}’%’&t% E‘Hfl".n 1 e%Jll’? _ diamstn gill ani no,

2-calbro-b AR fiiotbarthytphetPinttttiasesnifomheathivh) @-methyl-propane-1-sulfonyl,

tﬁm éﬁ%&%&%ﬁ@@&%@ﬁmwﬁw&wb&‘m no and
2- ﬂu% EHMB%M Iﬁh@ﬂyhn@ﬁfaﬁ‘ésﬁl‘%‘r@lﬂ'l&hﬂ”'e preferred

odi nents se forth above is neant to include all
2- ﬂmrmﬁ-ﬂxaﬂmm'nme@ﬂlnban!mthlamsumhpﬁtbﬂer red groups.

ti | ect ed
Bl FR o fOAR R hab BB T, B €, B2 20T
-rﬁahdxyrplmhsblmetm;\,SMfonphﬁ:tm, the fragments (A to A37) 3,5
b t * CH* f
sl A 2100 4G
4cﬂﬂmnﬁetﬁbisa 1&hivesd mmﬁylatom( CH) of one of

the f ;g B1lto E@shovmm Table 2 to the
2-daﬂb}qrom mrrpmrwiame@qeswfona L, the fragments (d to

3 ﬁ@mﬂ&gb& Sﬂeda/ﬂngtﬁﬂegul? e follow ng tables are

Nee to better carry out the
,d@dlelﬂemt-phenyhmthmmulfdwmgﬂlyl, t heblphmyidt-yltneﬂlaneaulhfenylmethyl

f the in 0 ordinary skill may
355%1“@@9’&/98?‘§ZMR h%a{‘?s&lf? ?‘gﬁtg ounds by j oi ni ng of
5-Aifo-MiopHeR-2-ynagn@ehgfoahvihyl,n Table 1 to any one of

the fragnents shown in Table 2, and then joining the

Z'Wr(éérﬁlﬂ“@fos%%bﬁx)’hb%meé“ fonyf-etiyd any of one of the
2L @9 BiffuBrol ARt xy)-belBerkaf iy -t

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

2-(4-trifluoromethoxy-benzenesulfonyl)-ethyl,
2-(3-trifluoromethoxy-benzenesulfonyl)-ethyl,
2~(2-trifluoromethoxy-benzenesulfonyl)-ethyl, (cyanomethyl-methyl-carbamoyl)-methyl,
butyl, biphenyl-3-ylmethyl, 2-oxo-2-pyrrolidin-1-yl-ethyl, 2-benzenesulfonyl-ethyl,
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isobutylsulfanylmettiyl, 2-phenylsulfanyl-ethyl, cyclohexylmethanesulfonylmethyl,
2-cyclohexyl-ethanesulfonyl, benzyl, naphthalen-2-yl,  benzylsulfanylmethyl,
2-trifluoromethyl-benzylsulfanylmethyl, 5-bromo-thiophen—z-yhnethyl,
phenylsulfanyl-ethyl and cyclopropylmethanesulfonylmethyl.

R* more preferably is phenylamino, benzylamino, 4-phenoxy-phenylamino,
phenethylamino, 3-phenyl-propylamino, morpholin-4-yl, cyclohexylamino, naphthalen-1-
ylmethyl-amino, pyridin-3-ylamino, 6-methoxy-pyridin-3-ylamino, diisobutylamino, 4-
nitro-benzylamino, 2-thiophen-2-yl-ethylamino, 3-phenoxy-phenylamino, cyanomethyl-
amino, (pyridin-3-ylmethyl)-amino, 5,6,7,8-tetrahydro-naphthalen-1-ylamino, 2-pyridin-2-
yl-ethylamino, 2,3-dihydro-indol-1-yl, 3,4-dihydro-1H-isoquinolin-2-yl,
cyclohexylmethyl-amino, 2-methoxy-benzylamino, 1-phenyl-ethylamino, (pyridin-4-
ylmethyl)-amino, benzyl-methyl-amino, 3-nitro-benzylamino, 4-methoxy-phenylamino,
3-carbamoyl-phenylamino, 4-carbamoyl-phenylamino, (tetrahydro-furan-2-ylmethyl)-
amino, 3,4-dihydro-2H-~quinolin-1-yl, dimethylamino, butylmethylamino,
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
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 B&8) shown
in Table 2, and joining the methine carbon atom (*CH*) of one of the fragments (B1 to
B88) shown in Table 2 to the acyl carbon atom (C*) of one of the fragments (C1 to
C36) depicted in Table 3.

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

18



| / of * C
100 0 19 221

~* 11
\ \C @ |

\
*

\' M 17%18\ N-C*
Il

t—o b==o0 =0 .
! HN\ HN\ \c“o
Q O=—o b—o C
* / /
=0 |w% g
. /
_ A 3 7\ 7\
) 7 o= N\ %
@ —_— W//o /N —
(o} n (- -] vl
D > 2 < = 2 <
x .nw.v”o \M-"O
\c“o et % ' o \m”o
mwE \cﬂo HN\ %
sk
- o—o
v, /]
sH=asdts
- < =~ =
< > < = ) < >3
x *® x
v=—o v=—o O=—0 *
/ / / U=—o
we . ma -39 \
\M.”o \c”o W
ne mA \ /N b—o
- . — N\
o A
/ Z \ 7
2
[—] o ¥ -] [}
b, >3 < < = = =

19



0 N~ A251 260~ O7TH~ I r2\I V' O / IlI*~1 H O NC
I 1 OH O NC- H28H 291 Op L * NI NIl*a O N O0OyO O
123 /NCl \II* * Nrl OO0 O 41356
A22 I ﬁ23 A24 Z
Q " | {I"
N\C* o 0
N
(o]
A28 IA26 |Oa. 20 7 H
| i i 5
N\c* \O °
o ;
Now
fl
(o)
A28 0 A29 E A30
H ~
N \C* I o ~ W
I N o fi
° o
0
A31 A32 I A33 |
| /N\c* \'/\/N\c*
i I
0
N
]
(o]
A34 | IA35 I A36 Y
/\/N\c* ! N\c* NG "
i i R
o (o} o
1A37 8 X
. N Naw
g
Q Q

20




[ v NNTT*N TT*YNN~~* 1 0C0 0 x

37N N\
xaLEz 20 1-B213 028°0 0'8 s *CH*a *CH*
41 j ~gCH ?, 602s o, S, 0, 8'

[ OO0\ /

~ * CH*
* CHe* CH* * CH* 79280,\ O,

*CH**CH* *CH* 10\ +01112CH, o0 0Oso,s\0,s1 *cH* *cH*
13cH, | \14ci | \1gex,

Pn = Paz 1 B3
C\ )9 7
0,8 0,8
#QH* 0,8 *CH*
*CH*
4 5 OCHFI 6 /@
©\‘ 0,8
o,s\l 0,8 H
*CH* *CH¥ *CH*
B7 \ 8 S B9 @
‘ = 4
% N %
wQH* *CH¥
wOH*
' — CH,0
Pno O i || 12 [eB0N
l o
0,8 0,8
0,3 -
“CH*
*CH*
13 cu:\@\' 14 cj‘\@ 15 @T}xa
O,S ozsﬁ oﬂsw
*CHW *CH> *CH*
B16 H: 17 F,C\©\‘ Bls FSCOQ
CH, 0,8 0,8
0,8 *OH* *CH*
a2

21




02002802S\ | *Cu**CH* Cx* 16H317F ,Cl18 ~'sco | \ |
028029 CH s O S*CH*CH *CH* 21 Bl9ar2021 0 2 s o,s Cc
* 0,SX* x** *CH* 2223 '241 ¢1 o,s o,s\ 11 o,s

*CH *CH* *CH* 25326p327CY3 0,s~03 9 \02 s 1

* CH* * CH* * CH*

B19 Bx [B20 jB21 S
X C >
o,‘ssiW O o,sW
Oy 0,8 #CR¥
*CHW
22 p23 ' N\ B24 1
c. Fe. TF
s
0,8 0,8
:ln* :ln* 0
*«CH*
,[st ?;; p26 ?Fs B27 ?CF,
028 oas ) oas
*CH* *CH» #CH*
0,8 0,8
Ozs «CH* *CH*
O
(B31 hB\Jl\ﬂz B32 @QCF: B33 ©;TN
0,8 °zsw 0,8
“CHW CH¥ b
B34 H, 35 ; 36 F
F 0
@ :
' 0,8
0,8 0,8 wlere
*COH* :tLH*

22




2829300 020 2 s

1 *CH*Cx**CH* 34H3 3536l
*CH Y CHY 22 F |

I cr

02 9 11 31rauB32P333 0 ss03s)o, s’
F/ ob\lI\ F Qs~o,s1 *CH

B37/38/ 398r $ A O S F 81*CH*
*CH *CH* 40541NC 1: ~L)420CF3 ) O2S 03S OzS*CH'1 *CH*

B37 | F iB38 cl B39 A
Br s
1
OIS\I L ot *CH*
WO * wCHWw
[B40 ﬁB41 NC ) : :OCF:
f 3 0,8 0,8
O’Sj *CHw :‘:n*
*CH*
B43 44 45
F SEN Gt
®
0,8
0,8
e N
SCH*
B46 F\Q B47 T | B43 :\@;F
F
0,8 0,8
1}!* O,Bﬁ ?‘cn*
*CH*
[B49 ¥ ¥ 50 |7 7 51 |
F P
F
F o,:aﬁ o,,sxW
0.8
*CH* *CH* 2
jcx.[*
B52 /C[,CJ- 53 /H 54 F
CF, FQ:!
0,8
0,8 2
2 jcm F o,aW
*CH¥ * Qe




*CH* 4344cQcl O S '"s*CH* *CH* *CH* 464748F F o0, S
02S1p2S1 *CH*CH* *CH* 49F50F | F51F F F O S 0,91 O2S1
*CH*CHY *CH* 521 Cl1 5354F CF3F 2SS O, S11 F p3g *CH
*ex**CH* 23 55F356Us57\ CF3 02S~028 F 0.29 *CH *CH*
*CH* 58F59CF360F cF3

IB55 Fy 56 |CFs~_ :: :F B57 :!: :CF:
F
0,8 F Q,S
0,8 * CH* *CH*
*CH»
58 59 7 B60 |T o,
\
CF;
F o,sW o,s\|
0,8 *CHW* *CH¥
*QEH*
61 Fy 62 OCH, 63 Fy
, X
CF,
0,8 3
0.8 0,8
= L |
*CH* *CHW™
B64 racmm B65 | oo, 66 @ql
0,8 : cl 0,8
0,8
*CH» *CH*
. . ?lc}p
67 68 CH 69 |C
u p=(
o — /
49 g
CH, o,.‘.lW 0,8
*CH* *CHW .
B70 /©/ocmr, FB71 F,HCO 72 CHF,
0, o,
*CH# O K
WO

24



C38038 038"

*cx**cH* *Cx*

* CH * CH*

67/ 68CH3 69C \ |

/O] \

*CH* 6. 1F3620CH363\ 02SCa8 CF

*CH*3 03 *Cx**CH* 64F3CHO65CHF366¢I 08 03% A os

| CH3 03903S

*CH*1 *CH**CH* 70NNN OCHF371F3HCO72CHF2 00303

*CH * CH *CH* 24 B73,

oca3 74CF30i\ % |

\\ 75CF3 0,02 /

o=—n

0,
P373 /©/OCF 3 P74 cr 3°:© ' 11375 CF,
Oa o,
*CH% *CH¥ g
*CH*
76 77 [B78
S O
CH, *CH* O - *CH*
B79 )w B8O @\ B81 Q
s\l g 0,8
3
FCHN *COH¥ FCH*
L |
o
wOHW *CH*
g ) 0,8
B h -
“CH* *CH¥
[B88 \H
* O
TABLE 3
C1 , /ﬁ\/c/én C2 H ZN C3 c”’N




*CH *CH *CH* 76NC/ ~N7778 CH3 *CH*CH *CH* 7980\ 81C
*CH*0,s *CH**CH* 8208384l o03*CH* , *CH* *CH* 8586\ |
C-'3 87 *CH*Cx*0,8 88 *CH* T LE 3 1*~ NC, NC2I /N
CANC3H CAN * 000 25 Nc 9 HCN *CCS*GHHA4l .1l
C6N 0 00 N/ \

ci | & cs | B C6 g 1
'O : TILD
_ r ;|
o -~
CHl
C7 \/ﬂ\ C8 C9
H H
*ﬁ/N T % *ﬁ/n | S
o J 0 _F Nz
C10

N .
" /ﬁ c/éN i *‘rg C/// - §\/ﬁ\|/‘l>
L4 -

C13

. T N S
* /N\/H\(o *ﬁ/NWE o °
RO I f FRD

C16

N C . . | m .
P \@ *ﬁ’“}JY"\/Q - \/ﬂ\\( @

C19 - C20 C21
N O, /ﬁ 0 H H
wﬁ é ‘ / *ﬁ X Y \ AY *ﬁ /N N.
° s ¥ °© _/ N 4 5 o
C22 C23 C24
: e J. ) P
"ﬁ N "ﬁ _N . 0 *ﬁ/ Y CF, 3
0 0 o / o ° A
C25 - C26 " 0 C27 "
YR | T T
ls) /':"- F F [+] 0 0 o

26




0 CH3 H C7*~~N CFAC8N CON *~~N | \*Ai ~ 1 00 0 ~% NJ H
CV CION .9 Cl1*C CI2N O*0l O N/ \ 0 HO. C130
C149 C15:J,~,0 N\O | 0 r0/ C160 ,0O CL7¢7~N N \
1C18Tol N *~j ~N-\~8 | \\ CO 00 N C19j yC20N O\ C21i N

C30

C28 \)Q [C29 /@
E\/ﬂ\/ n\J\/E H\/H\/%
N. o) N. N

-~

G| 2 | 3. & 5 \/ﬁ\
* -
] i i i .
O e 7
o}
o)

pZ C35 | \/ﬁ\r C36 o \/ﬁ\
H\i * - H ° gl N 0\
*ﬁ/N g 0/ ﬁ H \@ E : T/
° -

C34

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
5 ¢ye -
Further preferred ave compounds of Formula I selected from a group consisting of:
10 -butyl-N-cvano 1-N'-pheny]-malopamide (Compound 1; denoted as Al-
B88-Cl);
-Cvan 1-2-cyclohexylm: -N'-phenyl-malonamide (Compound 2;
denoted as A1-B45-C1);
- ethyl-2-cyclohexyls -N'-phenethyl-mal ide (Compound 3;

15 denoted as A4-B45-C1);
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(Compound 4; denoted as A24-B45-C1);

.[1-(Benzooxazole-2-carbonyl)-3-phenvl-propyl]l-N'-benzyl-2-

' cyclohexylmethyl-malonamide (Compound 5; denoted as A2-B45-C35);

N-Cyanomethyl-N'-cyclohexyl-2-cyclohexylmethyl-malonamide (Compound 6;
denoted as A7-B45-C1);

N-Benzyl-N'-cyanomethyl-2-cyclohexylmethyl-malonamide (Compound 7;
denotes as A2-B45-C1); |

N-Cyanomethyl-2-cyclohexylmethyl-N'-(4-phenoxy-phenyl)-malonamide
(Compound 8; denoted as A3-B45-C1);

A{-Cyanomethyl—Z-ﬂc!ohg:_cym:;emyl-ﬂ}-(3-phegy, 1-propyl)-malonamide
(Compound 9; denoted as A5-B45-C1);

' -Cyanomethyl-2-cyclohexylm

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

N-Cyanomethyl-2-cyclohexyimethyl-A'-naphthalen-1-ylmethyl-malonamide
(Compound 11; denoted as A8-B45-C1); '

ide (Compound
12; denoted as A9-B45-C1);
N-Cyanomethyl-2-cyclohexylmethyl-N' N'-diisobuty]-malonamide (Compound
13; denoted as A11-B45-C1), '
N-Cyanomethyl-2-cyclohexylmethyl-N'.V'-diisopropyl-malonamide (Compound
14; denoted as A36-B45-C1);

(Compound 16; denoted as A13-B45-Cl);

-Cyanomethyl-2-cvclohex 1-N'-(3-phenoxy-phenyl)-malonamide
(Compound 17; denoted as A14-B45-C1); _
AZ-anngmethyl—Z-czclghm]mgthyl-ﬂ!-(ﬂ-nin;o-beml)-malong;m'dg

(Compound 18; denoted as A12-B45-C1);
N.N'-Bis-cyanomethyl-2-cvelohexylmethyl-malonamide (Compound 19;
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[ 1- (1- benzooxazol - 2-yl - net hanoyl ) - 3- phenyl -progyl ]-N-b
enzyl -2- 5 cvcl ohex bnet hvl - mal onam de: Furt her

preferr conpounds of Fornula | selected froma
dengteeaﬁAaSS%fé& B or 30 |

denot ed as B33

mmmﬁ(:nmpowdc%ﬂmm%%w ﬁ-l)phenyl mel onani de

p Y, 1 maal onam de
(Cc(xﬁi:mpcmh;:ﬂe&ptedhsAdéfotml)as A4- B45 Cl) 27 N- C
2 1= ; ‘

propldRBMeq ﬂ-?b&ncﬂzz;albhmeryés)AE-Bh‘bW), propyl] N-benzvl 2
cvclohex_ - ; ( ’ 5

| c cIohexyI met th N
de?oﬁe%e%é%ﬁﬁw(ﬂi‘w) mal onami de 10 (Conpound 8; dené)t ed
(C&gp‘ggg%‘ 9&&3&3%3%%2;65? de (Corrpound 9 denot ed as

xo vr0|nam de he ound 10; denot ed asA6 B45C1)

(CQISmeQ\Peﬁm émmﬂ%ﬁﬁ%péhexyl met hyI

(Cbhlmmmﬂbndte@asmaﬂ-B%ﬂ}) met hvl - N- pvr| di n-3- yI mal ona
. ed

(cbhlgbunipwwﬂotéaaésommds-mgonpound

- ) -2-cycloh ethyl-IV'-(4-methoxy-be -malonamide
(Compound 29; denoted as A27-B45-Cl1);

-(3-Carbamoyl- -N'-cyanomethyl-2-cycloh ethyl-malonamide
(Compound 30; denoted as A28-B45-C1);

omethyl-2-cyclohexvimethyl-N'-pyridin-3-ylmethyl-malonamide

(Compound 31; denoted as A16-B45-Cl);

-(4-carbamoylphenyl)-/N'- -2- 1
(Compound 32; denoted as A29-B45-C1);

N-cyanomethyl-2-cyclohexylmethyl-N° -tetrahydrofur-2-ylmethylmalonamide

(Compound 33; denoted as A30-B45-Cl1);

oxopropionamide (Compound 34; denoted as A3 1-B45-Cl);
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20 13; denoted as All-B45-Cl); NN -CyHone

hyl - 2- cycl ohexvl net hi vl - NN-di i sopr opyl - mal onam de
(Conpound 14; denoted as A36-B45-Cl);

N- Cvanonet hyl - 2- cycl ohexvl net hvl - N-| 6- met hoxy- oyri di n-
3 -ell-mal onam de (Conmpound 15; denoted as
Al10-B45-C1); 25

N- Cvanonet hyl - 2- cycl ohexvllrret h I - N-(2-t hi phen- 2:yl - et

h | Y-arEDeisig -g¥ranomen i )il Ly B Cl) :
vl met th N-( 3- henox -
(Coﬁ%%?ﬂ%ﬁ%é%%ﬂsﬁ%?ﬂ&%ound 17 degot gd as d .
Al 4NExsnobikEihyv]-B-ceohexsling Xyl Fopyime d
tr.0- ben onam de 30 (Conpound 18;
(C%@,‘?B{lé#gjﬁ ?{ﬁ %ﬂéx'lg)f)s ' N-Bi s- cvanorret hyl - 2-cycl

‘ e\ arionheind -6 "ihﬁ oyime Rot atbmantids] as
Al5- B45- C) - Qv thy).- 2-cvciohex Ime e 5.6.7.8-t
(Comnpund & eﬁ%ﬂ\f‘sﬁég%r am de (Conpound 20; denoted

as g&zmﬁﬁ@g@ yg g}%@&,}ﬂﬁ'—cﬁmﬁﬂﬂ%_! ifie {Gothpound 38;

N-(Z=n)rirdin-2-vli-e -mal onam de 5 (Conpound 21;
denotqd@séé%l%%ﬁ@@, B45- (31) N Cvanonet hvl 2

40; M—ebétgd gym.m;e@y)l rret hvl - ’ rral onam de (Con'pound 24;
enot edas A21 B45 Cl) ;

3

o 25 donatietnaei? 2. B45-CI): N
Téﬁpﬂ o - g%ﬁ exdﬁlfr\gﬂ?@ﬁ%@ %E:egil et hylll))mal on

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

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
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, theumatoid arthritis and Hashimoto's
thyroiditis, allergic disorders, including, but not limited to, asthma, and allogeneic immune
responses, including, but not limited to, organ transplants or tissue grafts.

Cathepsin S also is implicated in disorders involving excessive elastolysis, such as
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e SARGH o AR TR ol A W, e i
assﬁ%%ﬁﬂl@aﬁﬁh prfteabt Edtﬁﬂ?riﬁﬂ e mﬁbﬁﬁbﬁ'tﬁﬂi&?ﬂﬂyffbst compounds are
et hy| - l\/hY19 p. oxouroni pnam de

d .
lmqméh oTna@cvﬁly flrg ssayeasyTes Proiegse mcmmﬁqu? o B psidarhased
£¥.C ll'%ta?l?é\@f k‘or ﬂ%s%éﬁo%?é‘inﬁbﬂ%@f@?ﬁﬂ? Greds6t forth in

enot e 45 Cl

.Exmmdmﬁrétmﬁh 2- cycl ohexvl net hyl -N -nethy -N vro~~| nal

de (Conpound 36; denoted as A34-B45-Cl); 5 N

butyl - N - cyanonet hyl - 2- cycl ohex |y
Adﬂﬁixktpdtmhlaﬁ&Phadmeémﬂrﬁtdi@os{tﬁnmound 37; denoted as

A33:- B45- C])

NP G h%mwnésv of Seanyle fewl, be qdruinistarst gy tharepriticelly
effétfivé SRS adof thelRRABE g&%ﬁgt@ﬁ@ mddsy Kadivn il\he %ﬁzéﬁher singly

N- cvanonet hyl -"2- (2- phenvl anvl et hyl | nal onam de
Compigatieh Wilporper miseberspeulic aseﬁsaza”@)ﬂmpeutmaﬂy effective amount

mag' MQ&& c%;%n\%gy l o%t?% L?ven o%f élrnﬁa a(s%othe age ¢ ag.d ral&tlve health of
thedsibject dtheq:u@éhcﬁﬁof(?th); coﬁibo(lﬁcBererB lahd withert factors. For example,
el S G S oS A TR LB bk sous 1
mlﬁ‘ggr%s Mlogram body weight (ug/kg) per day to about 1 milligram per kilogram
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
amount of a compound of Formula I for treating a given disease,

The compounds of Formula I can be administered as pharmaceutical compositions
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
release formulations, solutions, suspensions, elixirs, aerosols, or any other appropriate

composition and are comprised of, in general, a compound of Formula I in combination
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001554 RERTAD, rd Sy 5812l B0 BB G 8 S
being r that exviyiient of yextipiint, FleRbBOIhS pharntdtBuiost @nPBsition is
admPE teé%?se i nhy bitory activities of the conpounds "of the

Fof SEEHF WHEdRAee% farmn{BE coRtinyewh Bermrplonnint wosinglo ssit
dosagé foRiHARithnS¥hed relidt Jf Qﬁn@Bﬁls is%‘:'eéiﬁpil xjgﬁhcji@td; g&presentative

assays for neasuring protease activit
pharpiapquieel formuletiprs Porginingsa compgrodnets Fameula Knarerdescribed in
Exmﬁgghgally, t he assay neasures protease induced
rolysis of a peptide based substrate. Details of
assays for measuring protease inhibitory activity are
set forth in 10 Exanples 6-9, infra. Adm nistration
Chedl Phar maceutical Conpositions: In general, conpounds
“BE¥ornula | will be adninistered in therapeutically
effective anmounts via any of the usual and acceptabl e
nodes known in the art, either singly 15 or in

Processetsfon Making Gempovndeotiformulad: t her apeuti c agents. A
th o} ot { . i var.y W del .
depen ?‘ﬁ‘é‘k %ﬁ tﬂtcﬁ]é%tel%ﬁay )ﬁ? © g@#@é bg?lgee%@l‘?‘(at{%é’r éé@%?& of
MOmnndilodsgbh whichhis x(ljnf:ant h’fﬁof&sﬂmje& Gikretofre op Q&&ﬂlﬁéd iafthd it&rature,
for exatipie those &'essggbe%%y lgbhﬂrockai%tcporrr?preh':e%ivg )C()?gnarr)xice'i‘ransfonnations,
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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t herapeutically effective amobunts of a conpound of
Formula | may range from about 1 m crograns per

ki | ogram body wei ght (pg/kg) per day to about 1
mlligram per kilogram 20 body wei ght (ng/kg) per day,
typically fromabout 10 g/ kg/day to about 0.1

ng/ kg/ day. Therefore, a therapeutically effective

a, 80 k unan at i ent ran fro
aro 58 in b s B, L0 Rt et P o G hysBartions.
ConvbgbicdﬁyPﬁotbcﬁb@ gtoupO miag/tdarsed id MecoiRBRIcANith SRARIAH practice, for
naryrﬁyo% in tcﬂﬁ* art actl ng in reliance upon
waﬁefjﬂé e d Gt Mo Wintscino Riptective Grpups in Organic
Cheﬁﬂ&b"%ﬁﬁ%ler%libo&elm e to ascertain a

therapeutically ef féctive 25 amount of a conmpound of
For(ampreunds efiFormulal; whers 3giis-aNHER YR, ddncbequaperedols
d as pharnaceuti cal
pro&fedlﬁgw%tg%golfb%%ﬁea%ﬂgﬁ?hﬁe e{)fl ow ng routes: oral,
systemc (e.g., transdermal, intranasal or by
suppository) or pareRemtianS(:hengpl i ntranuscul ar,
i ntravenous or subcutaneous). Conpositions can take
the formof tablets, pillsg8capsules, semsolids,
powders, sustained 30_jel ease fornul ations, solutions,
suspensions, elixirs,"a r any ot her
appropriate conpositionllandflare conprised of, in
general, a conpound of FBrnuPa | in conbination 31
with at |east one pharnmaceutd cally acceptable
exci pi ent. Acceptabl e excipients are non-toxic, aid
adm ni stration, and do not gdversely affect the
t herapeutic benefit of the |ambeR/R>®ngredient. Such

exci pient may be any solid, |liquid, semsolid or, in
the case of an aerosol congosition, gaseous excipient
that is generally available'o one of skill in the

art. 5 Solid pharmaceut |R@al exci pi ents include starch,

cellulose, talc, glycose, | qr;:t ose sucr ose, gelatin,
malt, rice, flour, magnesi um
stearate, sodium st eafat e " monost ear at e,

. ‘k .

sodi um chl oride, drie® sklon and the like. Liquid
and sem solid excipients mgy be selected from water,
et hanol, glycerol, propylene glycol and various oils,

i R B R PG doBhel Do ety 585 e

m CRApburkds be&ﬁﬁﬁd‘Pcaﬁ'ble gre?ﬂ'@df) Sonldbshle anFafc@f & Fofiflula 2 with

qU|d carrlers %?\& Tor |nJecta
a CO@EP‘&M of feym f.€Fhe condénsasionaepstion sareax¢fested veithchn

B gl SR e e
hexatfkupmphaﬁpham PYBORP®),a W+(BdirdethpigRindp! rdpi'l)oﬁ -ethyloaibodlifnide
hydr(?igﬁﬂﬂéﬁ mac e@ﬁ@ﬁ{ SSE | Shb %’t&gﬁappom %{l 'tengmte{]h(g’luall'glglm
hexafRBRPHbIphaS (mmcwmamb&§¥1F&fmlﬁllae 619@0% réahd Rfe)Pand

gl ven di sease conprise tromO

°Pt1?ﬂaHV @rlampsppuatsmﬂwt 1%\/, Ldydensybansotriagole ﬂ{@mt),vh-hydrmtye%

h
ecal EIRAR (AN G e Xk B Ao BUGLNNED pase (o, M-
meﬂadmbnphelim mﬂlﬁml outhe likaji dr mlpsawalé combihation thereof) in a

sulta%?e 80 vexl{to(llllS mcél(}e' pyrroﬁ&mone, Iorn ‘chzé1 e) ag lat%bﬂen}: temperature and requires
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dosage formad |ibitumwhen relief of synptons is
specifically required. Representative 20
pharmaceutical fornul ati ons containing a conmpound of
Formula | are described in Exanple 10. Chem stry: 25
Processes for Making Conmpounds of Fornula |I: Conpounds
of the invention may be prepared by the application or

3“}?@@% atiton of . _known nethods, by which is neant

QU 10 Lompirts thegpentiong A detsiled desaription: foe the synthesis of a

corpotfd JF WoRmulal Pby §H2 rd YisRiEosorth i |
IFar ock in Cgr?pre ens?}\yggsgﬁglﬁg%?gnsscﬁgﬁe t 1% g’fortlégx the

Exapplesyinfia shers, 1989. In the reactions descri bed

hered ' SS 0 otect reactive,

ey Tafé of kol P RRZIEETG GeBho biohired BY prosevine
as in therfollowing Reastiongichemes 2: where these 32 are desired in

the final product, to avoid their unwanted

participation in theyreactions. . Conventi onal

protecting groups na?e%czi%ﬂ§%mﬁz accordance wth

standard practice, for exanples see T.W G eene and

P. G M Wits in "ProtectRie Groups in Organic

Chem stry" John W eyt andiSongy 1991. 5 Conpounds of

Formula I, where X 1is ) (R2) 32, can be prepared

by proceeding as int f okl ow ng Reaction Schene 1:

Reaction Scheme 1 2 | inm\g\gl ch X2, R, R2, R3 and R4

are as defined in the Su ry of the Invention. 10

Conpounds of Fornmula | can be prepared by condensing

an acid of Fornmula 2 wwth | a cqrrpound of formula

NH2CR RZX2. The condensat ijoWHz%¢acti on can be effected

with an appropriate couplling agent (e.g.,

benzotri azol - 1-yl oxytri spy rolidi no- phosphoni um

hexaf | uor ophosphate (PyBOP(r)),

1- (3-di net hyl am nopr opyl )g33- et hyl car bodi i m de

hydr ochl ori de (EDCI)_4 H

O benzotriazol -1-yl N N; el g anet hyl ur oni um 15

hexaf | uor ophosphat e (HETU),

1, 3-di cycl ohexyl - car bod i ni@e (DCC), or the like) and

optionally an appropriate gatal yst (e.qg.,

1- hydr oxybenzotri azol e ( t), 1-hydroxy-7-

azabenzotriazole (HOAt), or the like) and

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

o VA RO R B Sl

( NCoraponpdpof Fotniikil eames preparddty dohdeRping bn & bEFdrmula 2 with
a cohfORR’ 6 férrr%ulaanﬁHZr)@g “I'ie’ Sondensation reaction can be effected with an
appropriate coupling ‘agent (e.g., benzotriazol-1-yloxytrispyrrolidino-phosphonium
hexafluorophosphate  (PyBOP®), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCY), O-benzotriazol-1-yl-N,N,N°,N'-tetramethyluronium
hexafluorophosphate (HBTU), 1,3-dicyclohexyl-carbodiimide (DCC), or the like) and
optionally an appropriate catalyst (e.g., 1-hydroxybenzotriazole (HOB), 1-hydroxy-7-
azabenzotriazole (HOAf), 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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33 3 to 10 hours to conplete the reaction. A detailed
description for the synthesis of a conpound of

Formula | by the processes in Reaction Schenme 1 is set
forth in the Exanples, infra. Conpounds of Fornmula I,
where X' is NHX3, can be prepared by proceeding 5 as
|n the foll owi ng Reacti on Schene 2: Reaction Scheme 2

I in which X3, R3 and R4 are_as defined in
3 tcs&%aw tofcontplete thactonstion. A detedpp denseintion fqrdh?rﬂyn&hqﬂs of a

n\%?o{ﬁﬁﬁ’ Rl 89 ngg ?F&@& ﬂﬁlﬁz%ﬁ%ﬁ Lﬁch@ﬁw FO§d"Wdt ¥orth in the

a ‘conpoun ornu condensat i on
Exanegles, infim. can be effected with an appropriate coupling

"agent (e.g.,

benzotriazol -1 -yl oxytri spyrrolidi no-phosphoni um

Adhﬁﬁzsaeﬂ IPrsvesseh @&mé;ia@mg BpB@Bﬁmds)of Formula I

( &gﬁpng\tu:] ar%oefa; %%)L%)gqqg $ g agglgéﬂutlﬂﬁgvccmtable acid
addiiﬁn%alt%e%ﬁﬂg B ifbhes ﬁ%"ﬂf (b E&Bﬁf&ﬁlﬁmﬁ‘ﬁlﬁa (phihidbeutically

3-di cycl ohoxyl - car bodi i m de , or the l'ike) an
accopiablo indrganicier ergpiie peiladdiemativaly,d ph@.gn@ceutmally acceptable base

add]tu;}%&[t%)%%&?gﬁﬂd ?ﬁ%&?s)ufam i)ﬁgljep ed 59 )fé/agﬁng the free acid form

enzotrra
of the tempuauind eyithi d pliacmérestically aggeptalile mwegah;d ororgahis| basee Inorganic

e S 5 s el R A sty st

salfs N BEAPONEY 6 FrintliaTAREset RFth ‘iﬂ\ﬁe Wdefictioratsectiviof tiis Application.
t enperat ure and rg&lwres 34 to 10 hours to conpl ete
Altemrativelyethe galt foxmgeof thel ceglpawépf FemgHa { gan haprepared yilag salts

ofﬁ‘éaﬁ{tm%(}ﬂ%g,ﬁagop{ftéiﬁwy{eg\ | by the processes in

s set forth in the | es,
i nf The frBe duidibt frembdse Rrrosef ﬂES:oﬁmouﬁse;feEom a@mbwnmared'

d of F
froaasths = SpepRncing el Mot el crami Cigiion SR, EREhEfle »
uhg O£ Férfi@ild e ah beid allditich salt fofnndan bb eoertibiortie stirespoading
armaceut.ically accept abdee i norgani ¢, Qr

freabase by Areating yith apujtabls D3se (e feAYRIRINMY Wdém%iepﬁa(’glm%& sodium
hy@8zife, aﬁ@ﬁg& hféga?@c&m un& o? ?&E’&iﬂi‘ﬂu@i bz a0Hikion 'sal@ﬁ)?mhﬁn be

prepar ed ct free acid form10 of the
convertgsbiorie mehp@dpuaﬁ’ena@é by reatingywiticosisablp peid (% lyschloric
rgani ¢ base. Inorganic and organic acids and
am@a%@s suitable for the preparation of the

pharheMesxidesdflcympowrels b Borenuls hédnsheqirepavertiimumethods known to
thop pEOTApRY S5 b T s HoB eHAERRIG PR AU AP T, Bpdbing an
unbN8iz6P PORN NIS 1 cEBpsinadot FeRRulRel RVt aheekitizintd agehk t@.g.,
trifluoroperacetic acid, permaleic acid, perbeﬂzoic acid, peracetic acid,
meta-chloroperoxybenzoic acid, or the like) in a suitable inert organic solvent (e.g., &
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.
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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of the starting materials or internediates. 15 The
free acid or free base forns of the conpounds of
Forrmula | can be prepared’” fromthe correspondi ng
base addition salt or acid addition salt form For
exanple, a conpound of Fornula | in an acid addition
salt formcan be converted to the corresponding free
base by treating ui tab

i s enbinghiore RoroBusidinpodfiph PespRordice; pfsph B Ry bHe,
tntfbrﬁﬂ@})&“t‘ﬂg 1i®5) ﬁos[dﬂﬁltﬁblb ihétt erganisobdal (e.gactdritriley ethanol,

can be 20 converted to the corresponding free acid by
aquepesdioxapearithe like) gt @ 3%Caci d (e.g., hydrochloric

aci gy, 48l ciegv%ms N{ﬁé ggﬁgoﬁds of FMTQPG@T be Iﬁ-éﬁéik@b}} etHods

be prep nown those of ord
knoki folthose of brdinaryt il Fin theescbling), éqr Tuethon eteils sen Rowaier efal.(1994),

Bi @W l%%/d m gtgqtiy%e{tﬁrs 12)4(,i g?géﬁé @ggéxa%ﬁﬁie aBpropnate
pro%ﬁlgs o bbl gFepRed weearcﬁngalndn-dpﬁvmwcmmw ofribrﬂnelaiomd:h a
aci d, peracetic acid, _meta-c Iq ﬁﬁ% ggzor ¢ agi | henl
smtﬁblq%d)ammlaélflg iagens (& | &tﬂc)éhmglﬁt cgg) °g§'8 ridelfapgrg-tittopheny
%? @ ogenat ed hydrocarbon such as
or onet ha

ne) at approximtely 0C. Al ternatrvelan}/s
thepmwmdauevaem&mmmdwammmebe magdg Ry gigans known

t.h
o Baf S SR 5l BlnAARSRE R4 oAb o
thet &Eaﬁtﬁx of pRvdctflg fgraups Mndxtheie&'emﬁval canpieufossd dh TOV. niregne,
I treating.wth redu | f
Pretaping Crgpasrsans Spihgib e PUSAOBHF NGV SRRt RS- 1999
Coioap sdcff'ﬂ%epres%ﬁfjih%ﬁt@ﬁ hﬂt'?)b@ R:bﬁi%meﬂd[@ﬁﬂéﬁﬁéw,&‘or formed dunng the
trichloride, tribromde, or the like) in an %ﬁl ¢
processrof therigesntion, s saluates (¢, hydrates) éﬁxﬁﬁrtﬁ% of cemper“rrt%r? e presen
. ag
iU A He ARl i S i B B et
solvegaixarde, ngbtg‘mﬂSoh&ntsrmmstdwmm@tBhyﬂm@rdn eamgthanol.

Co?gg{;;ulmiqlegf ﬁ@?l%g]a I(cgégqgrepargq? BHhE o | raie:r %H?E s%ge&fsgﬁ%gﬁ by reacting a
ra@ﬁﬁm{tﬁ% ofeid &(ﬁ)’xg)rou?{&bmh‘in 0 call? @Btive rbsulviay agait ¢o form a pair

appropri ate ugs can be prepared by, reactjn off
of dissterpoispmenq @ewoe@dapmwawéﬁ th: GiesiErpamers gpd Froaveriog the-apfigally

s can be carried out using covalent
puiea acy*noxya yl cggrl%ono Tng.ﬁlo a?r cpars ni t ropheny

digsterbmerit derivatives bfconipoudds of Forawda b diseariahle sompleXes Sreppeforred

e R S

(%S SRBIRE et ol peiate) belulsitities peactiiby, ecte.p and fran be readlly
Creation of protectl ng gr.oup; a.nd “@n r renoval ted
sepwaivdby frkingiivasiage A thesasl AT g gerst

b)%ﬂfoﬁ"a%gaph? gﬁéﬂaﬁ'ﬁ #)‘}h& Wah@Mre@blﬁﬁBﬁ tedbifqued Hafed upon

res [ nventr on may be convenjentl t)ﬁ
dxrfﬁeapaased soluhlh'{yo r'liheopmallyrpgretdnentmmer 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
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).

36




10

15

20

25

15 process of the invention, as solvates (e.qg.

hydrates). Hydrates of conpounds of the present

i nvention may be conveniently prepared by

recrystallisation froman aqueous/organi c sol vent

m xture, using organic solvents such as dioxin,

tetrahydrof uran or nethanol. Conpounds of Formula | -

can be prepared as their individual stereoisoners by

reacting a racemc mxture of the conmpound with an

op ﬁhhﬁqa [ I cTels .

di ta{islt§ er eoi égfﬁgyﬁgé‘?gﬁgﬁﬂﬁhs, Sep%%%ﬁ}ﬁ%ﬁeg?@hfch%&nﬁ 1f1ses.
(A) di deacting ewempoundbfifovovie2 ng the optically pure

enantioner. Wiile resolutign of enantionmers can be

carried out using coval ent® diasteromeric derivatives

of conpounds of For mR*a_| [ ci abl e conpl exes are

preferred (e.g., crystdlli di ast ereoi soneric

salts). Diastereoners have ddstinct physica

properties (e.g., nelting points, boiling points,

AL oAbt a0 ) Rt
di a8 definedih theeSumntity of HRAThAEBA S Fofdillaleorsepar at ed

by chr,omat ogr aphy or, preferably, by .
(B) s o peActing 8 ROFRUEdAf Fermula dvifhp eosmnonsd of Ferowla NH,X, in

di <o I dobdribed | ;

e IR AR a0 X0 oA ekt 1o By b i ention or

r e¥orpulad; andent, by any practical nmeans that woul d not

resul:t 0 racem zation. A ppre . detailed descr,iption
©) o SBod S L emitond o Borfyt Fofh e Sprieraicdly
st acceptablegalis of 30 conpounds fromtheir racemc

m xtyre_can be_ found in | ean Jacques Andre Coll et,

(D) sappignally coqyerting a salifarm efeampauad efBemailahto non-salt form;
Re gptidHal19 dSmve Y in\Winei; §9{1§ -

® sumﬁszlar Y, 9t _ﬁrév COﬁ'pO\L?gl gﬁﬂ&%ﬂ or n%ﬁda&%pgﬁé@%%%mﬁ% falﬂto 8
pr phasiaceytically ecompiable Asoxide; A) reacting a conpound of

® Eﬁ&%@iﬁo&ﬁ%ﬁlgﬁgﬁwe tf?%l,ao%r&gplé?fg%ﬁ& c;élruﬁti?sas

defmmadizedforfae Sunmmary of the Invention for Fornula I}

or (B) reactjng a.compound of Formula 2 with a
(@ Coninally solsii i ORRBG ommer of eowmowat of Hapmaied oz &
ar ghivtaredsFisomdeed i n the Summary of the Invention for

Fornmul a_1; and_’lo (C) optionally converting a conpound
(H) of optinnglly sonvertings nonpdesivatized goinpaurid,of Favoelatliaitoe sal t ;

( ﬁ&%&%gglwﬁgggé?%{éﬁg% alt formof a conpound of

Fot mu rm E) optionally converting
() anoptinmallyl coresrtingraprodrug dervative ofla eémpaumawf Fotmalal € fis

phggnqggnev% 'izé:da%olnx. accept abl e N-oxi de;

Examples:

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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15 (F) optionally converting an N-oxide formof a
conpound of Formula | its wunoxidized form (Q
optionally resolving an individual isoner of a
conpound of Forrmula | froma mixture of isoners; (H)
optionally converting a non-derivatized conpound of
Formula | into a 20 pharnaceutlcally pr odr ug
derivative; and (1) opti converting a prodrug
derivative of a conpdﬁﬁﬁﬁ%ﬁNgéﬂwula | toits

non- deri vat i zed2{Remy gyl -hexanorracithe pr esent
invention is further exenpllfled but not limted by,

the followi ng exanples that illustrate the preparation
of Acsqivnrstaniline €04 Tl,60/mi6Y ang triethylanite (8.36 ml, 60 mmol)

intermedi ates (References) a di n t.he invention.
iﬂm&ﬂthEFENEN@(lﬁ(OZﬂbh‘@ﬁW@%d aﬁ@gj iWiheid A

me@%ggoh%g%ﬁggw gﬁ g@, Mﬂm@@ﬁ@%ﬂdﬁgtﬁ% )]/I}l)e n'Iéhe reaction

mixturd was allpwed30 warh tevesbientdtmperatore 208 hanes and ghengeurgdiinto

condfFy et} e i oSk spate B wbY e feliBPANELC,

bica¥fdnbiettRenctiriticqintl dhedf’ﬁﬁ{r aiaghesifro sulfatd and evaporitedhie give methyl
poured into cold INHCI. The organic | ayer was
Z'P}l%ﬂﬁﬁfhﬁ‘éayl&?ﬁiatﬁashed wi th aqueous sodi um bi carbonate

thed hihie SNthefiyl eﬁp&h?fcm‘%&ﬂaﬂ%bé!&b sl f®ge 6affinol) lithium

evaporated to give net

hydrbxxdh hg3g 48 mmi)/ andderpéqb@tam((m Ivnl; 8anrgel) A gathylpyrrolidinone

10 WD he%& %%ﬁ%ﬂt gntex%ﬁ‘? ;‘o} 31%%“| d ggé?sjcanexh%églrg?as rT})oured

intoScadier] ¢xtranid withfeshyluigetate (tintens0ual each)) 'lme)combmed extractsgvere

v SR e SRS 5, 115, O SRS T e
purffed By 38 @ﬁr%nfa%%ré?pﬁy oR Qﬂféb. leélﬁth')g wiEH 20% éthylacthte/hexane to

extracts were wasShed brine, dried over

ngmgfhEISZ-pmté’llnaﬂm@YMa@a@;{@ﬂéﬁ&a d8%ryigld)-esi due was

pu %%}ﬁtﬁ'ﬂ%ﬂ&%ﬂ@%%{é Xan@a{e&m&e@@ dg n&csge AlolPintthéthisol

(10 aﬂphwéawwmmm kpdrosite(4hl, Mﬁgpl) Aeémlymntl tetperature for 17

hous, (BRSPS EHOYH G PEE TR PR RS AP S i LEaIt it
IN Bt aX edeadiét With ethylddBtate (Bbicé B0 &0 teadm NThe Qi gente fagers Mere

20 hours. The net hanol was rem)vgg( under reduc d
washed swith ebupgy dred rover dnagnarum; seliate eng ©aRotpted tog give 2=

m&%@g@%@rﬂh@): ,Ulce,fc{%do%%%t 208mbhbi 8%, vid). M each). The

REFERENCE 2
- [ -\ o ic

A mixture of methyl 2-phenylcarbamoylacetate (prepared as in reference Example
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 m]) was stirred at ambient temperature
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washed with brine, dried over magnesi um sul fate and
evaporated to gi ve phenyl car banoyl hexanoi c acid (0. 68
g, 2.9 mmol, 74%vyield). 25 REFERENCE 2

2- Cvcl ohexyl met hyl - N- phenyl -mal onami ¢ acid A m xture
of net hyl 2-phenyl carbanoyl acetate (prepared as in
reference Exanple 30 1) (4.39 g, 22.7 mmol ), |ithium

L dep (10

of 7’35 ot el A
(CHBStisiled, 1100 InltdackT i itricty ers atasiieel 8ith fwater fiignfboine,airied over
ool ctarasted T RO ae bS5 L Ghof gy on
sxﬁ&% e?Sﬁlﬁnng%ﬁWGﬁgla Vikte 8&@%&5 td giea ndktiyh e,cydmha@hﬁmnyl-zv-

eva at ed he residu

phmyll thalenarhate {1.8% B, GHhmomoh 204 ¥iplH) ’Hw aqyequs éagyeggbove was cooled

b i e

1189 | 10038 eathy afid theTéxtracty u&wwablm;lemﬂamatee, thals bm;@utmd over
onlceandamdlflede th)Z it ) ) )
mna}f-'énur%\%a SUFROGRGH TP RRElonS ' oL A eaeY
aﬁd§ acts were washed with water, "then br| ne
(ldrl c} ovgrfdsmagnem um sul fate and evaporat ed to give 2
cycl ohexyl | net hyl - N- phenyl malonamc acid (1.12 g,
18% vyield). 10 REFERENCE 3 2 Cvcl ohexyl met hvl N

phenet hyl - mal onani ¢ aci n.,m.. .9 g, 0.3 m)I)
di ssol ved in et

di et hyl nal orfeEeOirdine B gthxl-malonamie acid, . o
Br ononet hyl cycl ohexane (46 m O 33 nmol) was added and

e o O a0 o, b o) BB St Tt
oD b t i
(%)I s@% %\(} IBXI') ﬁ&ﬁgg&{eﬁ %?no égr@l{yﬁﬁﬁéfah@gﬁ'}ﬁ% 33‘@1‘61) was added and

Irce water an en ext cted wt

fiirbastian fli:ate. wabheated ga0tccol Bhimuss. m eeammmadcm whs cooled and
water, then brine and drjed over

el mvgdmgano@amoea heFTaH oS BRORE JPBLeH i R grater and
ﬂ%‘gggﬁy{t C@'WFH'I a Ay Bréﬁb@%@?s@veréu&@lﬁddt\wlﬂw@&r then brine

onat e ) in
and Gdetbdvet mgncsit)m sui&te tThe a«plmtwvgrn remeved wundessedyced pressure to

hydr ox 2 0.05 noles) in water (50 ni
gbvﬁdﬂﬁtﬁg]ﬁy‘}igl? %‘810(1%‘ arrgl ent terrpera%ure f or 15(hours)
Th e &l $piutioh oﬂa&ﬂfyemumymmnmlqmw&mmw in ethandl (h6Q wi) was

d d
T 05 A 515035 8o
sBifrbdtitf bt ﬁe rabure 1415 o] TheldiRanetwaNemopEbat geduoal pressure

saturated wt
and water (50 ml) was added to the residue. The reaction mixture was extracted with ether,

cooled on ice and acidified to pH 1.5 with HCL. The aqueous phase was saturated with

NaCl and extracted with ethylacetate (twice, 150 m! 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
cooled to 0° C and treated with dimethylformade (SOpL) 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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NaCl and extracted with ethylacetate (tw ce, 150 m
each). Drying over nmagnesium sul fate and evaporating
t he sol vent gave ethyl 2-cycl ohexyl nmal onate (8.52 g,
37 mmol, 74% vyield). The ethyl 2-cyclohexyl mal onate
(8.52 g, 37 mmol) in ethylacetate (80 m) was 30
cooled to 0 C and treated with dinethyl formade (50L)

and then oxal yl chl ori (3.93 M, 45 ). The .
SOIVPréawedﬁmpwp@#aﬁra41@e(£H§%Pfa.t% giye P%%%@ﬁ%%kﬂ@?@?ﬂ phloride.

andpahy &ﬁﬂi&&&é@b@@ﬁ@dﬁ@é&&g rm MIWRMEnE RITR R ladsale and 2

reduced pressure to give eth -cyclohex | mal onyl

ml ofithas solition wm@dnétqmwlwof phpactylanine 93 78ml,3 weo)qmd V-

R e e

readtioR mixfunél whis aﬂméd/imrwarnfml anibdertt (ﬂerti;ﬁbrqureébwnmgbt The reac'aon

t hyl t Af t 1
mixfgh Ve QLR L ket 5 BUIARCcs TEiPRI R a b SR layek was
sepdr@BP SiEHAhEd YR COldYTs N HCE tﬁe%%gléo%m rtﬁervmﬁle, dried over

Iuted wth ethylacetate

é and i ce water lg{g}
magmaumr@bfmecand&y@ormund@w woedluessure. R Fradug Rl by

oy bl B3Pl e

g, Ipitaamol, @2%Ilyield).esi due was purl fied by radial

o AP SRkt bk |8 T it (YU ebipg Bt sbent

tempbrahdd with rhgu&ﬁis RbdigRyrdxitieI63 18l ofIJN) For21® hpursn The reaction

et hanol

d
mixfire Wag e}u@fe@ yl@&ﬁ%%%ﬁ%& W&%lteé %vx@x qﬁher & hmgbe 35 3{1 e%%é The

aqu?%ﬁ%srmg (5681@&’}1&05% % tHﬁe rdﬁ% nﬁ? %.rﬁe’cg @ﬂraﬂe& ti'iv1lélf;égf&;laceta.tta
(3 fihes, 39qnbeauh) | amerethymetamoamts asive| Washed \wlﬂa fyrine, driefl over

ot e e T Sl i

aci®(0. 153, g, did6aEmoY, &% yield eS| um sul fate and evaporated to
gl ve cy | c ohexyl net - N- phenet hyl mal onam c acid
(0.138 g, 0.46 mmol , 42% yield). 20 REFERENCE 4 2
Cycl ohexvl net hyl ZLi9vridin-4- | ybnet hyl - mal onanmi c
acid Ethyl 2-cycl ohexyl net hyhnal onyl chl ori de,
prepared as in Refereri%EaF NCB@7 g, 1.25 mmol), was

condensed ] | Y J h g:&clma nmet hod
of Ref erence ; ‘
-2 cyclohexylnethyl 4 pyrin 4 yl met hyl mal onamate (0. 237

i R AR sy o, HEPREA o ReiReRia 0] &

1 25 ?nrﬁb zewa% c%ﬂ&ér@&?wﬁh 4-am1nomethy1 p?rndme using the method of Reference
yridin-4-vlnmeth onanj c amd& a,
3 t@ glyq ethybz-cyclgmyn@hﬂﬁ-pynn y]methylmalonamate (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-yimethylmalonamic acid (0.041 g, 0.14 mmol,
19% yield).

Proceeding as in the above referenced examples provided the following compounds:
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30 Proceeding as in the above referenced exanpl es
provi ded the foll ow ng conpounds: 40

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

2- Cycl ohexyl nmet hyl - N- (4- phenoxy- phenyl ) - mal onam c
acid; 2-Cycl ohexyl net hyl

N-(3 phenyl - propyl ) - mal onam ¢ aci d;

cl ohexyl net hyI 3- m)rphol i n- 4%9 3- 0XO0- propi oni ¢
aC| BGBZ)N:Z@;YGI pelypethy’ t hyl - mal onani c

N SR age ‘%‘-ﬁfy@"nzlpon Qmaloneomio scid;

g Wﬁvdbwmmhﬁgyﬂf{ﬁphwyﬂﬁrapy&wewg?g% c gg: g
%@V@Hﬁ@ﬁ%ﬂﬁ'%%gﬂéfﬂ%&ﬁ ORFPPIgRG 28t dgc/l ) - mal onani

C aN-l(Iifclolx&(yl-Z-cyclohexyhnethyl-malonamw acld

2- Cycl ohexyl net hyl (2-thio et hyl mal onami ¢
aci Cyclohex)}/flmethylyN-naphthalen- 1- ? tﬂyl~m¥lonam1c%c d;

2- Cé/@b waahWNp%a% ppﬁﬂasﬁaﬁeaaml) mal onani ¢

aci d; cl ohexyl imet h nitro- benzyl ) - mal onam ¢

aC| %Cyclphwhn@hﬂ - dl@éWl—@ﬁ@%Wiﬁlyl mal onami ¢
5 SCydRbssyimety LN methoxypygdind-ylymalonamicagidy | )

yl)2- E&blolmylmethyh-m-(z -Hiiophen-2-yl-ethyl)-malonamic acid;
ac%&lyglg e kmneth)blyll/ (g\l_ p‘lenc&\}-p&x nyrf)-ma%na\mt h&%l(? mal onami ¢
2- Q’@y&ﬁﬁé%rﬁ&h?yh(&nﬁt?o Ber2ypeH Qminidladid;1- y1 ) - 3- oxo- pr

optoni c acid

2- OV&YMWM nyqlolyxybnahsamwaaw #idisoqui nol i n- 2-yl1)

- 3-
I\E’E,?glgfé&gpﬂﬂhil-ﬁxe ? teérahoy h;]:rtaé?ﬁ-l é/l)-malonamlc acid;
dbhexwhmthﬂyN—(Bd-p@ﬁdmﬂ Weet]yylbmak)pm)nd%aomco but yram

ac %&0 cRb IR T e Ry B et o

aci Q-Cyclgh@y%&liﬂ‘y k3m1dﬂWdrd\HH3sthﬁbeni29ﬂy-Sloko%rﬁmﬁmc acid;

but ram de; Cycl ohexyl met hyl,

tmycl%qxz/ynsthweﬁ eaﬁsahmranaéq d;
N (f’c?g@ﬁésmbth?hﬁr&-rﬁetﬁm&%h%?%% BhbyhmiEe) onani c
2 @-Qyohbwﬂmﬁhh&N-(Wyﬂylﬁhﬂlepmwldnal onani ¢
R (TR AoBS RS- By SRRSOPRIS 39 - v onani ¢

aCI Ii-;Cyclohexyhnethyl-N-(B-mtro-benzyl)-3-oxo-butyra1mde,

e ke oo
1 1 iy @-nedibitif géian- 1- vl ) - 3

oxo pro onlcitw-g 3)32@96}1&@ s y

tert-Butyl-2-cycl ohexyl met hyl -
met Baglye bmﬁmnﬂhwl-ymy@dlm@-yhneﬂlyl-malonarmc acid;

2- Ol Lassar TR Ry Trbiid s Rt o Rhie Bl © aci d;
2-Cyclohexylmethyl-N-(tetrahydro-furan-2-ylmethyl)-malonamic acid;
2-Cyclohexylmethyl-3-(3,4-dihydro-2H-quinolin-1-y1)-3-oxo-propionic acid;
N-tert-Butyl-2-cyclohexylmethyl-N-methyl-malonamic acid;
2-Cyclohexylmethyl-N-methyl-N-propyl-malonamic acid;
N-Butyl-2-cyclohexylmethyl-N-methyl-malonamic acid;
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N- But yl - 2- cycl ohexyl nmet hyl - N- et hyl - mal onam ¢ aci d; 41
2- Cycl ohexyl net hyl - N, N-di net hyl - mal onam ¢ aci d;

(R) - 2- Benzyl car banoyl - 4- phenyl sul fanyl - butyric aci d;
and 4-Benzenesul fonyl -2 benzyl car banDyI -butyric acid,
5 EXAMPLE 1 2-butyl - N-cyanonet hyl -

- phesyRRh RARLAG!1- TR mmwmmoﬂakmciama« 10 A sol ution
conpri Sed of” 2-P en?/I car banoyl - hexanoi ¢ acid (188g,

0. 8nm)+2rBenzpri 4rphenylmifeylybeicacid; gendOVE (5. Onl)

am noacg%"rl g’} r %Pz @éﬁ%@@@%@%@g mmol ) and

triethylam ne (600L, 4.3nmmol). The m xture was
stirred for 3 hours and_then partitioned between water
(20 nL) and ethyl acet ZAMBBE} ). The organic |ayer

was separ at ed g\ vl_wg%%#m@ sodi um 15
bi car bonat e sorutron, rachrorrc acltd solution
and water, dried (MySH§Campbunddhcent rated. Product
was purified fromthe residue by flash columm on
silica gel (60A) with 5 ethyl acetate in hexane to
provi de 2 buttvl-N cvanonetlhyl - N - phenvl nmal onami de
(125 ng, 57%vyield).. "HNVR_ ( O 10.01 (s, 1H),
7.59 (d, J=8Hz, 2H), 7?5'“ J= Hz 2N, 7.06 (t,
J=7Hz, 111), 4.13 (d , Cft 1=8Hz, 1H),
1.80 (m 2H), 20° (m (t, J=7Hz, 3H).
M5: me 273.9. EXA 2 N ‘)Qnomat hyl - 2- cvcl ohex

| met yi n-phenyl - mal oham de (Conpound 2); 42 A

sol ution conprised of

2 Q/ 9\ m@&aﬁl B&thprided Nf zthaﬁﬁﬁllﬂh&{aﬁﬁb Chc(d3§1(88§90 .8mmol),

. prepared as in Reference 2, ng
pfeparedmh) RefeeBre hyio MﬂE (Q ng) was treatedwithRyBOPS {#2%50.8mmol),

acet on| tr Ile. ﬁk@ J(l@, oﬁghéﬁﬁ@%(ﬁaﬂ' 4.3mmol). The

nhktdfeﬂﬁhm{rﬁaar 0P BiHRAAE thén g}ﬂrﬁum& beiwdeh Qfhtart(20Mill)adid ethyl

enperature for 15 hours. reaction nixture was
apmc 630 mh). oThegirganiqlayqcwag ﬁ@a@t@draaém heg with 1 M saturated sodium

aéfﬁé%%g %‘gg}&@}ah{ r}‘g @fdgﬁﬂio icar Eoona HRP Wakr, ke (MgSO) arid

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’-phenylmalonamid
(125 mg, 57% yield). . '"H NMR: (DMSO) 10.01 (s, 1H), 7.59 (d, J=8Hz, 2H), 7.31 (1,
J=THz, 2H), 7.06 (t, ]=7Hz, 1H), 4.13 (d, J=6Hz, 2H), 3.32 (1, ]=8Hz, 1H), 1.80 (m, 2H),

125 (m, 4H), 0.86 (t, J=7Hz, 3H). MS: m/e 273.9.

EXAMPLE 2

- omethvl-2-cyclohe -N'-phenvl-mal
(Compound 2);

H III N
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and then brine (50 m each) dried over magnesi um

sul fate and evaporated. The residue was purified by
radi al chronmat ography usi ng 50% et hyl acet at e/ hexane as
el uent to provide 10

N- Cvanonet hvl - 2- cvcl ohexvl net hyl- N - phenyl- mal onam de
(179 ng, 48%yield). 1H NWR (DVSBO 10.01 (s, 1H),
8.47 (t, 1=5Hz, 1H), 7.59 (d, J=7Hz, 2H), 7.31 (t, J
"8Hz, 2H), 7.07 (t, J=7Hz,1H), 4.13 (d, J=5Hz, 2H),

3 45«7 sdtitionkehiptised.dd) 2-Citclhekymettiy]-N- ﬂleﬁyléﬂﬁalon&hi)c acid (350 mg,

121§J1m0§ Brygqrgéﬁ mﬁ%@g‘%{’% Z#FJD%I{% NPJ_ E% mtﬁﬁﬂﬁﬁm

13 ﬁhoﬁ%rﬁin% %éﬂ&mﬁ’ﬂe Eigﬂﬁfd @Wm%fl 3 mmol) and N-methylmor%hohne 030
Cycl ohexyl net h henet hyl - mal oni ¢ aci

ml,zwmmnml)fN Apyinne (R0W1WehHaTed, ot i ermgPTago or

15 %} IS h I)eact )mﬁ%o?&.ﬁpélﬁgd f&g cold ?}QI) ﬁ[ﬁ’la)nd extracted with

ethylchtats r’ﬂtemygamqsyhase)wmwmhaéw(th aqueousvsatmsatcdrspémnehmarbonate
noacet oni t

mbi.ent f 10 i g 25

snd BHEB, i (55 P Gt giio ot e s AR A0S VbR, e e

waspufied gy ranl &trmmegrapmy ﬁslﬁgl 5@% eth;tl@dm/ﬁéxunea@‘snxenao provide
hours th n N. HCl ,n? xtragt

% engids (78 i e Sield). 'H

SR B 30 s e

2H)aha7 Gy Ipitiiza B, 4. 13B(dT fredHazp X Sed Méh = Hezi TH)e d.6olyn, (THY al (m,

50% et hyl acet at e/ hexane as

4H)e§]'gg’ﬁ’t Eﬂg' %%é/agiigcvanonet hyl - 2- cycl ohex | omet hyl

N- phenet hyl mal onam de (56 ng, 36%yield). '"H NWR

(DVMSO) 8.38 (t, J=5Hz, 1H), 7.98 (t, J=6Hz, 1H), 7.25

(m 5H), 4.10 (d, J=6Hz, 2H), 3.2 (m 3H), 2.71 (t,

J=7Hz, 2H), 1.6 (m 7HExAMELE® 4H), 0.85 (m 5 2H).

MS: W 342.10. EXAI\/PLE 4 N-cvanomst hyI 2 C )

c| ohexdYtayanomethy lonexXyimg N nethylmalonamni

(Conpound 4) 10 A soI i sed of

2- Cycl ohexyl net hyl - I an- 4 | met hyl - mal oni ¢ aci d

(41 nmg, 0.14 mol), prepare in Reference 4, was

coupl ed to am noacetonitril descri bed i n Exanpl e

3 to provide N cyanonet hyl - -cMcI Nyhnet hvl

J1' -pvrid-4- y vyl 3 Y 28oyb H NVR. ( DMSO)
8.5 (m 4H), 7.2 . J=6

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

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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15 2H), 4.3 (m 21.1), 4.13 (d, J=5Hz, 2H), 3.3
(mlH," 1.6 (m 7H,1.1(m 4H), 0.83 (m 2H). M5 W
329.08. EXAMPLE 5 20 N-f

1- (1- Benzooxazol - 2-yl - met hanov

) - 3-phenyl - propyl ] _N-benzvl - 2- cycl ohexvl net 1-mal on
made (Cbnpound 5) 44 A mxture of N

benz 2 cycl.ohex et hyl - nalonan1c aC|d 200
Theyrest g yg;g y ogrARhY) usinergd etate/hexane as

eludit &ﬁpmha

z-doecamuwkee MmmMﬂ%m&
benzoo azol -

36%YisBimiH MR GIVISO) I HeSHz AED), 7,986, 16K B30, 8, )
1688 Ha 2T, A0 [P0 Ay Ll 280 e g o

ZHN@@hsdeﬂﬁZtOtmn 15nL portions of I N HCL, and two 15n
portions of saturated NaHSO3, dried over MgJSO4 and
concentrated. Ethyl acetate (5n) was added and a
white precipitate fornExAgnngms collected to give 10

y ! d 281 :‘?. " au R AT0)]
cyclohexylnethyl nalo ny, 0 12nno| 21 %
e 't@,*s}n%‘suﬂd% |
N-[ 1- (1- Benzooxazol - 2-yl -1 - hyd

opyl ] - N-benzyl -2 cycl ohexyl

0. 126nmol ) was di ssolved in Os

treated with DegszMarti nyperi@edi gane (107ny,

0.253mvl). Thej 15 |hi xtWre Vjas stirred for 2 hours,

then 8mL of 0.2 Ni ot o

and the nixture was extraclled With two 15nL portions

of ethyl acetate and wash@d w% h two 4nl portions of

saturated NaHS03. - The organic | ayer was dried over

My @0¢bl I

0 SRR ST PRy 5 it Aol
(41 mg; Opdrmmelaptspared ps imBeferancy 1) w& cguplqdr topnmmoacetommle as

4

descfted RpmEls ) & fiaiae )

inghgnalensnig 1 BE)I84y G, 7'n(mus %gssqmeﬂm mzol(bDHHz

200,55, (2?3) %f%@ofr;ﬁﬁéﬁ 3;_(m4!st |1n6 oy ED, 1. 10 a&ﬁ”&m 2H).

Mslnﬂe7329(0& J=7.4Hz, 1H), 1.64 (m 711), 1.22 (m 4H),
0.87 (m 2H); MS: (W+1) 552.8; 551.68. 25 The

foll owi ng conpounds of Fornula | were provided by’
proceeding as in the above Exanples: 45
) V- MEM XL- | y- U—cigh ex~1-2- Mcl Ch-e2W Me, t t 1 vl t nal onam

de (Compound 6); 'H NNRMMHH@S 8. 31 (t, 1=6Hz, IH),
. 82, {404y J=8Hz :

=Y

clohe thyl-malon

(Compound 5)
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1H), 3.20 (t, J=7Hz, IH), 1.6 (m 12H), | -1 (m 9M
0.83 (m 2M WMs (rn/c) =320.1 1;

N- bMJJ- NI - Qyanor neLbyl -2-M g Wengt hyl nal onamni de
(Compound 7); '"H 5 NVR(DMSO): 8.45 (m 2H), 7.3 (m
5H), 4.33 (dd, J=6,15Hz, IH), 4.23 (dd, 1=6, 15Hz,
IH, 4.12 (d, 2H), 3.3 (m IH, 1.6 (m 7M 1.1 (in,
411), 0..85 (m 2M M5 (m = 328.15, MW. =
327.43;

N-gyanorregWZ QbLex
"n) mal gnam de n’p
IH),,8.50 (tJ=

(t, J=THz, 2H) 7 11
(d, J=5Hz, 2H), 3.47 (tJ7 ;
(m 4H), O.92(m 2H); M5 fm = 406, 10, M W .
405.49; N-gyp_n_omeWA- - 2-hrrhnet hvl zY---(3
zghoylj ~r DDy-|) m&nwm ' de (Conpound 9); 'H NVR(DWVSO) :
8.38 (t, J=ffiz, IH, 8.00 (t,J=6Hz, 1H), 7.2 (m 5H),

> 4 gt Whengyf evdtiony ety crefonamis g (a09maLs (1

N - (4-12heno&) T-b
"H NMR(DMBO): 10.1 (s,
INO&7HZ, 2H), 10 7.37

| -i-a-4 tox-Quiro aon ~

benmmsﬂ:éql-4 pileynl-butan-b-ene; @95mig, 0.59mehol)2dichllorofrdihime (3mL)

and fhdehyjaring Bt Dot gs(armq_w%%%q]@gﬂ]hqu; e bBwrtimas

cté
ot e AR

and tv|s;_|oNNR portigns ofs ate@ NaHS em)overj\/IgS@nmdznquen&raas
Eth}(l d@etaté fﬁnﬂms add mfigﬁxtéﬂ%mpﬂ'tg 5913@% f.n% M(as ccﬁ&fed Qt%&lve
N-[l(-ﬂf}"@}izmm@&tsll dmxy—mﬂ@l)33pheny1-propyl]-N'-benzyl-l-
cycl%ﬁ%ﬂ&@ %élyﬁanl}lldg E@mg, Uqamynol 2\{"/pyleld§ yl_m lonam de
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
mixture was stirred for 2 hours, then 8mL of 0.26M NaS203 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
MgS0, and concentrated. The product was recrystallized from ethyl acetate and hexane

. 0. 6%01),%09%16)91@ ﬁ@lﬁnﬂ%l)u ngﬂfbg%bwﬁ%n%]z Jimg_zl 3.1

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.THz, 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.

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

above Examples:
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L 25 'HNVR(DVBO): 10.24(s, 111), 8.75 (s, IH),
8.54(4J=5Hz, IH), 8.29 (d, J=5Hz, IH), 8.04 (d,1=7Hz,
IM 7.36 (m IM 4.13 (d, J=5Hz, 2H), 3.49 (t, J=7flz,
11D, 1.7 (in, 71D, 1. 1 (m 4H, 0.9 (m 2M M5
(tn/fe) = 314.9 1; .yc g~ ~el e ff- aanom_thyl-z-p I .
- ~- dhi obAWYal ongl\/] d (Corrpound 13); "H NVR(DVSO): 8.50
(t, pdosCr, ol 09 2.3 tool=rhe, 1M -2
Bty i G
1,

IHﬁﬁZ f{é )?Igﬁl(\t/ cvang]rre)tlg%l(d 'yssﬁmﬁp “ﬁ?&) Pip1z, 248 52 (m,

8 Jp iRl éwzf@,emmaﬂh@mon 2H) HMSRGDBBAR0.11;

z gLy}~ x._ xvimeth .-u ,-;J-;_ (&Bm})ou_nﬂ }Z_?l 'H

: ‘ 84@ (852306172&*) SPN&BM@)M&'Hz 98, 493dd, J=6,15Hz,
1HY 12?’1 0 JED 16 BPr/EPrrstifn 4F0 O35 (ReAtRoMBeEY R =251,

MWtramﬂeasude (Con‘pound 15); 'H NVR(DMSO): 10.04 (s,
1H)p H) , 111) 7 88

(Coﬁﬂ;ibuncBS)44-I NMR 11;@)(5 1@7 36 WJ-%@@ ﬂ%gf'& ,{I“'}ﬁz 2H)
7. 3?@?8&@%; 21§ ) HO(imyAH)Y Y. 14 (d, J—SHz, 2H), 3.47 (t,J=7Hz,
TR S ISR e s

oma R-2-cdidhexdiniath 1-3321 M!. 1 -_L-l- e (Cﬂmﬁ&md
; ?ﬁmﬂg@ﬁsoi*ﬁlam %2&#% @f%gogrm ]
-smmg P @«;ﬁt@%ﬁgﬁ;‘%@ﬁ%ﬂa@%@@bﬁiﬁ%ﬁsﬂ%%
: P2ts] 1H), 8.45 (tllGI\/M 7.41 (t

(8) - )X ¥
(Co mound Q)ﬂzH (DMS r‘&.54 =4Hz, 1 -
m Oop: 7(H)r Hz, mm&%‘?’nﬁ rggitzﬁm S(H*km,

IGSgﬁééﬂ? ei)ISi(nMQI?—QO(ﬁW %&Qrkﬂ%&?&ﬁﬁ% % rrpoundy \1/8|)
Nicphfafeth ohe: -\ Lgv th-3« yinethylr afond ({Zg)lpound

11); %M@@oﬁ 33 (¥H35=5P@céﬁﬂs 8.4514, J—@m 1By 8.0, 1EL) 7(9% (m,

1ED, TH85.(ab=0812, A8 (- Qs?ﬁqé F‘l—g 185, 463 By, x5O fa),

ano

412 04 JEBHZ 358) 3, BB GpoREONIL O, SERY MINE/E)E08.16 Nt
377f§ J=SHz, 2H), 4. 14 (d J=6Hz, 4H), 3.28 (t,

. 1.6 (m 7H), 1 (m 4H, 0.86 (m 2H) I\/IS(rrie)
b et M¥-c iethyl-N"-pyrid-3-ylmalonamide (Compound 12);

'H NMR(DMSO): 10.24 (s, 1H), 8.75 (s, IH), 8.54 (t, J=5Hz, 1H), 8.29 (d, J=5Hz, 1H),
8.04 (d,7=7Hz, 1H), 7.36 (m, 1H), 4.13 (d, J=SHz, 2H), 3.49 (t, J=THz, 1H), 1.7 (m, 7H),
1.1 (m, 4H), 0.9 (m, 2H); MS (m/e) = 314.91;

-cyanomethyl-2-cyclohexylmethyl-N'.A'-diisob onamide (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),
3.05 (m, 2H), 1.9 (m, 2H), 1.6 (m, 7H), 1.1 (m, 4H), 0.8 (m, 14H); MS (ni/e) = 350.08,
M.Wt. 349.51;
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N- cvanonet hvl - 2- cvcl ohexvl nethyl N-(5 6 7
8-tetrahvdronaphh 1 amalona ide 25 (Conpound 20);'H
NVR(DVBO): 9.28 (s, 1M 8.57 (t, J=6Hz, 1H), 7.21 (d,
J=8Hz, 1M 7.05 (t, J=8Hz, 111), 6.90 (d, J-J7Hz,

1H), 4.16 (d, J=6Hz, 2H), 3.49 (t, 3=7Hz, 1H), 2.7 (m
2H) , 25(m2|—|) 17(m11|—|) 1.1 (m 4H), 0.91 (m
2H) .. NS 8. . 367 48 N-cvanorret hv

v SO TRaIomE repvimalonamide(Compound 14);

‘HNW(DMHU) 2)15 ¢, ﬁm@@@(mwssswé:f @% Méﬁz 1H),1.6

B T B BT, 1 HoAD)J0.8H i, 24 MS (o) 2 15 MW,
3213417 (t, MHz, 47 IH), 2.85 (t, J=7Hz, 2M 1.6 (m 7H),
67(m 4H). 0.83 (in, 2H: MS (me) = 343.04, MW.
omethy]-2-cyelohexvimethvl-N-(6-methox id-3-yl)malonamide

gAY iRy ARG IR Y ok Dok e, T e

(d, .I=t9HzJ.i=H);|f,80l(&DI~9Hz ,Q8D)( 4113 GG, 3.8Hs, 31‘{) 2144 Si , J=8%Iz, ug 1.7
(m jﬂi’sﬁfﬁn 4'1'%251 %ﬂ) %“Qn M§ érf%) 2|3|5*Fg Ob MbWt t(34418,7Hz | H)

3 X -LbuLﬂ} 2- kel méim N2 A0 yidihy il G &Q(C%Eppound '
NAIRGIAOS a;%(t,bﬁaz,xuw mb@w&slﬂa m)amm, B=SHL G695

?ﬁﬂféﬁﬂ Pe 4 YR R0, 35y BB, 398 ol 1m0,

11@11,%{)(%5@‘$ZH)4M3(@C)—343?1M37$_‘D&34?148’7 (m 2H), 23854
z > .a

<C°’3‘Pc?ﬂd“gg’gﬂgm’m@m&’wg IE)%'EH!DGSJM& g\i{gwm GE8Hz, 2H),
7. 337(1195%3»7 h@@&ﬂ{m}m 4 Q(ig(d( br8Hz 230k 6. 72+G)n, 1¥)281 (deH), 3.42
47, ?HV 1.6 A)M’ 7&) o) fg% 4%45'27%52(:% 2&1@11%&'&1@% @@%‘1‘ W#P%SQ
,\c 4; -.H)ullm dlokexs 1Y (4 mipolepidyidalefiamide (Compound
18);2@%@@&9@"5 5&{1 JN%(% SM%% Jz[gﬁ{ tlf-l)hg&ﬁgiah: ;ﬂzﬁ)e T
(d, JEDHZ,2EDHE 41 1))T=6Fz241) 8114 §d J=¢517 138, 3. {Ha 1.1
5 R

#,;If oﬁg@, ZE%MSIE@)M 0 M}Wt AB';)Z(#ZQ dd, st 16Hz,
4. 3 Joheds 2 nans ((l(ibnpégmid*)w)l@fl
NMé@M@@ 8p,asw,_ =387, 259, 4.14 (d J=6Hz 4H), 3.28 (t J=8Hz, 1H), 1.6 (m, 7H),

EEDE S g
(C°l§PZH§52 M&Mﬁg} 0.3% ( 1)) 857 & J— iz, 1 ,71 (, J=8Hz 1),

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 (tu, 11H), 1.1 (m, 4H), 0.91 (m, 2H); MS (m/e) = 368.04, M.Wt.
367.48;

N-cyano 1-2-cyclobexylmethyl-N’-(2-pvrid-2- onamide
(Compound 21); 'H NMR(DMSO): 8.49 (m, 1H), 8.40 (t, J=6Hz, 1E), 8.00 (t, J=5Hz, 1H),
7.68 (dt, J=2,8Hz, 1H), 7.2 (m, 2H), 4.09 (d, J=6Hz, 2H), 3.42 (m, 2H), 3.17 (t, J=8Hz,
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N-b g=-1 -AP:gy anom gi hy-1--2 - Z~LI ghgxy

JMeftl -N-ngLh_y-hnal on@j de (Conpound 25 27);

" HNMROMVBO) : 8. 62(m I1-1),7.3(m51-1),4.5(m 2H), 4. 13(d, J
=6Hz,2M 3. 7(m  111), 2.93 (s, 3H), 1.6 (m 7H, 1.1
(m 4H), 0.88 (m 2H); M5 (me) = 342.09, MW.

341. 45;

lﬁg 2388 3%2%0@“’5 62{h E%ﬁ ME% g&wf A r%?lf ] @./”?lgoagﬁim,
MWt 34240, 8.1 (m 2|\/l 76(m 2H) , 41(m 2H) 1.6 30
(M ZH o Lad om 4H) LO.8.4m 211 NS (i) = 37307,

oy A BSOS 15, o

J‘7HZ;LMHX a,15 (g Fo¥Hz, 1211)17 00 ¢, BEHz! 1H), 49iAd, BSHp, 2H),251 (mldH),

> SSToy 4 48D, 14 Gl S on T, K 2B 057 ey arbiags v -

3400073 M. W0 33811B), 4. 11 (d J=6Hz, 2H) %S (rn/e) =

MM(@%&%&Q 3); lﬁmmﬁ(ﬂr&s »8, 641(3-)J=5ﬂz,013(—[)g§ 15 Z{s, 40,
(d 4 (d
4.6 (m, 2;;)151115@ 16k, 2}1;93 71(13, Ha,zmn 211)111@;1 2111)1 1 @o,9HH),

0.8 (B g@lé 4 y éﬁlg?fe(m l(xﬁ%}L 35485 (. '35'% g/ 11, MW,

c1 ohex

y1 v pvd' - 3-
JoM¥dund 8.24); 'H

ooy £ b, %@Dzax ot o S i,
J=7PHy, 1H),810 (@1%@8& 1HB 1.6, 21!)1) Wﬁt]n{,rﬁl\{ly)l 1@:397@)30 86 (m,

carbanDyIp

4H>y%%@q£2@§wbwa&bﬁaaé (Compound 32): i gNkNR( DIEO)
_ AT

(Co mowﬂsz-@ B’ M\)IR(BMSQ)( 8. 44 Ql;.'H-ﬂ—Iz, 1H), 8.7 @, 1*6sz 1H), 7.24 {dt,
=298z, $15) 7.10 @, 12,780 1, K36 & 1oz, 135 6 88 va .11, 110, 2,30

(dd, &anﬁapm)hguozdweb qbﬁg hah2 ¥, Uesmamgr 9%79 r(s % metm,
X a ou
oy alp, 51 % 5558 (@%m ML v
!_ l O l g#b d

3 . 6 ) )
26);:"1\4312&11{(@ 3@)7\18 253(2!. LE), 7 4 (m 5H), 4 02 (m, 2H), 3.18 (s, 3H), 3.25 (m.
g 3.
tqw or?‘lﬁ?fy ?1? 43% Z@%@fﬁ%h’&i @éﬁﬁgnﬁn\/ﬁ%ﬁﬁ
B Aofne -Mohe M@(ﬁbﬁpound
27); %W@@éé} 8 ?2@& )1{%9,17 B, ,§;H),24151§m (2§1)54 1H3) (4, J—6Hz 2(1{) 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-cyclohexylmethy]-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
(m, 7H), 1.1 (m, 4H), 0.8 (m, 2H); MS (m/e) = 373.07, M.Wt. 372.42;
thyl-2-cyclohex: thyl-N"-(4-methoxyben alonarmid
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(m 711), 1.0 (m 411), 0.7 (m 211); M5 (me) =
354.02, MW . 353.46; 25
N-tert-butyl - AP-cvanonet hyl -2-c clohe I nmeth -N-nR

hyl mal or}tuni de (Conpound 35); 'H NVR(DVSO): 8.41 (t,
J=5Hz, 1H), 4.09 (d, J=5Hz, 1H), 3.56 (t, J=7Hz,
111), 2.86 (s, 311), 1.6 (m 711), 1.31 (s, 9H), 1.1

(CotggurEa 1L SRR IMROP 02 (e P Fove B (6 P48 E Ry 7.14 (&
,J=9Hzfzfz,r@wtmﬁ91mm 25¢aanay ﬁHz,%@I)3§is7@|§WJ‘¥\W371

5 211 360
(5, 3800 3 5T}t 1By 4. (b >)111 G5 4F0, 0.0 fm Y5 4.1 (A 285z, 2F);

MS EMs564m) M. 511); M5 (rn/e) = 294.02, MW.
ﬁnﬂ%% 40'79 I\@E)Sstste%ﬂ\lzcyanorret th 2 acl ohax}J rrethN

cotb ety 14 oy byl

7.54Qd BLH)NT.35 b, 2HY54. ({5 21y, 3340@ 189, 1.5/ 7ED), 1307 4H$0.9 (m, 2H),

cvcl ohex

3293%‘:%5&&9 @%ﬁ%m%mw&mound 3);

31); flﬂq Mﬁol f( MmAﬂ)u, 7(55 $@, 1(H); 7. 25-|Ic1d ll/B) (4rﬂ890dd,—1]2}5@ 18Xdd,

0 2865 50 RO L B o TS (e~

329mmm05@2848; 56 (t, J=-6Hz, 1H), 8.49 (t, J=6Hz, 11)
4,29 d J=6bz . 2H). 4. 14 (d

(Co:ﬁpdmnd 32)1 )H Nm@ﬁ\gé@) 162 Feé?zﬁ% 8. 5M %’\5—5}&6 YH)”: 8‘%- 2H),

henyl sul vl‘eth enzvl - N-cyandne9j

7.64 .@,Jg9 Ad (4 dH), 4. d J?GHER’(ZM@ @ Q—Eﬂz,(ltH), L7 (m, 7H),

G A B S A e 1

5HiV-cyandifethyl-2-dycbdhexyididhvl- A t@rahddrofizd

(Con&% 47 ,\ﬁ,&ﬁn{@a@ 338 @ -5, ﬁ@ 7.98 (t(J—4Hz, IH) 4.10 (d
I=6t2; 258, ssr(ﬁ@nﬁflslé@ﬂ < D) e k(@) 3 (e Qﬁ’“@ X348, 2,
ossmzﬁft anq%g@)s 2280 Wél szgagHz 1), o e 1M 20°

( 3
Ammu&muu(@mr(onnd 34)1 )} NMR@MBO) ‘31516111, 1(51)8235 i, ﬂ’ﬂ 70,

. 0¥ G} B0 180, 1tk 2 0 I L 650 By b 18 603181 b
(m, m)xw Dr(?; hmb,o mh mﬁmme(nd/w MWL, ﬁzlm( DVBO) :

-ter utyl- c h 1-2-cyc ethyl-N- Imalo

(Compound 35); 'H NMR(DMSO). 8.41 (t, J=5Hz, 1H), 4.09 (d, J=5Hz, 1H), 3.56 (t,
J=THz, 1H), 2.86 (s, 3H), 1.6 (m, 7H), 1.31 (s, 9H), 1.1 (m, 4H), 0.8 (m, 2H); MS (m/e)
= 308.04, M.Wt. 307.43;
N-cyanomethyl-2-cyclohexylmethyl-N’-methyl-N"-propylmalonamide (Compound
36); '"H NMR(DMSO): 8.5 (m, 1H), 4.10 (m, 2H), 3.60 (t, J=7Hz, 1H), 3.2 (m, 2H), 2.96
(s, 3H), 1.65 (m, 7H), 1.45 (m, 2H), 1.1 (m, 4H), 0.8 (m, SH); MS (m/e) = 294.02, M.Wt.
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25 7.89 (d, J=8Hz, 2H), 7.65 (t, J=7Hz, 2H), 7.53 (t,
J=8Hz, 2H), 5.19 (m 2H), 3.42 (t, 1=8Hz, 1H), 1.98
(m 2H), .74 (m 2H), 1.52 (m 7H), 0.94, (m10H),
0.77 (m 2H); M5 (me) = 572.26, MW. 573.4. 30
EXAMPLE 6 Cathepsin S Assay 50 Sol utions of test
conpounds in varying concentrations were prepared in
2933@ L of dinmethyl sulfoxide (DMSO and then diluted
’to assay buf fer (40 L, conpr|S| ng: MES, 50 nM (pH
; @l Bl ety :

s, 35nlpsgagn9ﬁﬁﬁezgag§2r§hglﬁ h? gggs@gﬁfbaﬂzg)Lﬁeyeftﬁ%

307.43val - VaI Arg AI\/C (9 nMbl es in 25 L of assay buffer)
] ! . | d X

'H NMR(DMsD)Mﬁﬁ(teJﬁSHznTHb il m JeEHE,tZHJI }161 (f,4J)=8mr ), 2.99 (s

SED) 78 F o Sk B (A DSBS (k68 5 oW

265A8say 15 Sol utions of test conmpounds in varying

concentratl ons vvere prepared in 10 L of dinethyl
§ nh anylathymalonamide (Gertpoand 39);

R asERES £ i 515;%14%&—91;%@%9&35 10D, 420 ey,
2H),5h141(d, Gﬁﬂiﬁ)ZH), ﬁéoﬁbi?ﬁflw(%{r@g@ (ﬂg U@%llﬁl)al 051(@2 %H), MS
threito uman
(m/eg %ﬁg]%W(#gd 5mﬂll\/bl es in 25 L of assay buffer) was
SUEIOKY [¢P-ceartomethyhi d ﬁ((‘l'&ﬁﬁoundw),
sec covered and

'H Nﬁ@@ﬁgs@& Siptasiends ghoe Shaker 76 o kTtia, 5, 719 (&,

| I=5H, Eﬁ) /‘Mé é%ﬂsﬁ&@}ﬁ% 2?313,%5%*%% zé%ﬂé ﬂgfi V@ YRtr, 2m),

adde he as'say’ so

3. 361(m|. lH};é@ﬂ%@@H)@%(m,rﬂﬁ)s MSe(ni/g) =a40(1('24 Mth 398.4%or 5
eAQ .

m‘——mm”%mgcm o Q‘gf ﬁ?ﬁ‘?@“@“ﬁ mﬁgﬁgﬁm’ﬁg 2 18
| u | Vv |

8.0- 1S Favorl) 200 omsiy St b Rt oh (1 ez, 28, ST t, 1oL, 1),

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. 5§75.21; and

malonamide (Compound 42) 'H NMR(DMSO): 8.41 (d, J=6Hz, 2H), 8.00 (d, J=8Hz, 2H),
7.89 (d, J=8Hz, 2H), 7.65 (t, J=THz, 2H), 7.53 (t, J=8Hz, 2H), 5.19 (m, 2H), 342 (,
J=8Hz, 1H), 1.98 (m, 2H), 1.74 (m, 2H), 1.52 (m, 7H), 0.94 (m, 10H), 0.77 (m, 2H); MS
(m/e) =572.26, M.Wt. 573.4.

EXAMPLE 6
Cathepsin S Assay

30



10

15

20

25

30

di met hyl sul foxide (DMSO) and then diluted into assay
buffer (40 L, conprising: NVM5, 50 mM (pH 5.5); EDTA,
2.5 M and DIT, 2.5 mM. Human cat hepsin K (0.0906
pMoles in 25 L of assay buffer) was added to the

di lutions. The assay solutions were mxed for 5-10
seconds on a shaker plate, covered and incubated for
30 mnutes at anmbient 5 tenperature. Z-Phe-Arg-AMC (4
nI\/bI es in 25 L of assay buffer) was added to the assay

é @Phons Qﬁ Bﬁ?r@? 1%_/ldr ol fpl }Fyﬁ?gc%@%% gﬁre@rcmahed in 10 pL of
dune?m @ﬁl?dﬁ&dé cﬁMbos bR h&PIRERINHS dededoudier @0 G, %ﬁﬁsﬁtg MES,

frromthe enzyne progress curves using standard

50 i (175 681 E T A, Rt and Na@ixHi0FmM) o Hagen egihapsiniS (89§58 pMoles

250 R0 ) R 50, RS o o
5- IOaEHéoﬁJseﬁn @ L‘H&kadplafé‘; Qoﬁﬁ'&ﬁincb lillficfubatedlfer BO mmliIrHS| A aigment

NVS, 50 mM (pH 5.5): EDTA,
temparafie. aY#He rAvrgt (@@W%QS uilwfzssaz beferA%aﬁdded to the

buf.f er
assag S s TR RS e U Sl BB Rafly 3 4q0 ) for
mimitedat Appeﬁéﬁtﬁﬁlﬁﬁltﬁﬂ @onstantH @ pefereanlcBRited frath ¢iss eryme progress
anbi ent erature, Z-Phe-Arg-AMC (1 nMoles in 25 L
curvg§ usiag: stgn F’éfhf%%alg’c?&@a to the assay 20 sol utions
and hydrol ysis was foll owed spectrophotonetrically at
(% 460 nm for 5 mnutes. Apparent inhibition
constants (K) were calculated fromthe enzyne progress
curves using standar d%ﬂ{\,ﬁ% | cal nodel s. Conpounds
of the invention were Tested according to the
above- descri bed assa@sthefsin Bjkssayease i nhi bition and _
observed to exhibit selective cathepsin S inhibitory
activity. 25 For exanple, the conpounds of the
I YRR MBS R0 g&ﬂﬂs ierdrﬁB% Ebﬂceﬁ@éﬁ%ﬁﬁ’ et p'igﬂ&é& Aa9UL of

activity at concentrations that are | east 50 fold |ess
diméthpirsutfoxide (RM3EQ) ahd tien dilsted édel asseyibufier (40 pByueomprising: N,N-

bisC GRS R haB R, PR on SHDhe  3ht St Py 6%

powayeagqmreﬁaﬂ 8ndldhye) 0l os'%, aAd)ittisthrefal (DAY 205 M) MEHiEman
in the range from about 10' 10M to about 10M 30 52

cathBpsaNPI@:020p Melss indfrilaef aseny b Eenimed added to thediwiang: Thpassay
solug'gﬁ]st Werd fiked fcg‘OSIIP(? ss'erflgnci)sf ond. ﬁ{aﬂyx] Iﬁatle, cbvered 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

progress curves using standard mathematical models.

EXAMPLE 8
Cathepsin K Assay

Solutions of test compounds in varying concentrations were prepared in 10 uL of
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10 15 20 25 ORAL FORMULATI ON Conpound of Fornul a
10-100 ng Citric Acid Monohydratel05 ng Sodi um

Hydr oxi del8 ng Flavoring g.s. to 100 niL Water

| NTRAVENOUS FORMULATI ON  Conpound of Formula | 0.1-10
ng Dextrose Monohydrate g.s. to make isotonic Gitric
Aci d Monohydrate 1.05 ng - Sodi um Hydroxi de 0.18 ngy

. Water_ for Lnjecti .s. to 1.0 nmL TABLET FORMULATI ON
ekl WP yaRbbe ot sesaibafbr 8 M oIS 3065
. . o e e L 1
S0 R B RSB apaM g DI, £, bbb 1 0. 0006
pMolesHE2R PI( BR3sXay uffer)NvREaddiP o the dilatioms. ‘THe Rssay ReludSns were
NG XN AN T
terp%\ﬁt?)é.i n R5 llkrsg- (C, . ﬁ) al kyﬁ@i%gg%ﬁéaxg‘ﬁe%%l ytg ttg,rassay_
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.

EXAMPLE 9
Cathepsin L Assay

Solutions of test compounds in varying concentrations were prepared in 10 pL of
dimethy] sulfoxide (DMSO) and then diluted into assay buffer (40 pL, 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 ntMoles in 25 pL of assay buffer) was added to the assay
solutions and hydrolysis was followed spectrophotometrically at (A 460 nm) for 5 minutes.
Apparent inhibition constants (K,) were calculated from the enzyme progress curves using
standard mathematical models. '

Compounds of the invention were tested according to the above-described assays
for protease inhibition and observed to exhibit selective cathepsin S inhibitory activity.
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 cathepsin 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.
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10 (Cs-10) heteroaryl (C0.6)al kyl; R6 is hydrogen or

(C .6)alkyl; R is hydrogen or (Cl.4)alkyl and R8 is

hydroxy or R and R8 together formoxo; R9 is

hydrogen, halo, (Cl.6)alkyl, (CS-1o0)aryl (C0.6)aikyl

or (C5.10)heteroaryl (CO-6)al kyl; X3 conprises a

het er ononocyclic ring containing 4 to 6 ring nenber

atons or a fused het [.ic ring system

containing 8 to 14 ri %&ﬁbéﬁﬁ 104t ons and any 15

C a RRpreyatatirekitlafiifeutidil ORI ARs ConiallifieEMBound of

derivative thereof; wherein within R5, or” X3 any
Formyplaly ciic or aromatic ring system may be substituted

further by 1 to 5 radicals independently selected from

(G -6)alkyl, (C, .6)alkylidene, cyano, halo,

hal o- substi t ut ed(C@ QBLMIJIMTIQN - X4NR12R12,

- X4NR 2 O OrR12, -X4 O NR 2R12,

- X4 12 %’%ﬁé@l - X4AOR12, - X4 ,mé

- X4C( O) ORtiz AcidManthydrae - X40C( O) R 2,105%4€( O) NRL2R12,

-X4S( 0 2NR12R12, - X4ANR12S( O 2R12, - X4P(O) (OR12) OR12,

- X40P( M ¥ide _ xANR12C( O R13, 88O R13 and

- X4S( O gRvariagd/ or 1 radical selected from-R 4,

- X40R14,. - X4SR14, -X4S(O) R14, -X4S(0)2R14,

_xac( ) Bater _ xac(0) OR14, - X40C( O) R14,4.5. xar ApOLmi1 2,

- XANR12C( O) R14, - X4NR12C(O) OR14, -X4C(O NR12R12,

- X4S(0) 2NR14R12, - X4NR12S(O) 2R14, 25 ..X4NR

(O NR14R12 andNTRAI\EMDU&FDRMUBAZ‘IOMer ein X4 is a

bond or 6 at each occ nce

[ ndepen k'/ﬂc? %ng}( (CL.6)al kﬁj{a

hal o- summrcssetM@KdE dédeal kyl ; R13 s ¢§10§,mfgydonﬁr
hal o- su |tut(£M(C1 6) al kyl; and R14 1s

(C3. 10) opekydeatal kyl , 54 1.05 mg

het er o(.§3dik) g[;))y kyI (0. 3) al kyl ,

(6. 10) aryl (0, 6) al het er o( C5. 10) iy PEc0. 6) al kyl |
(Co. 10)Waégrdbﬂamtuglco 6) al kyl or q.s. to 1.0 mL

het er o( C8. 10) bi cycl oaryl (C0. 6)al kyl; R 1is hydrogen,
hal o or (Cl.6)alkyl and R2 is selected froma group
consi sting of hynABgEmyoaMUQAm@t\p - X4NR 2R12,

- X4NR12 R12 C(OOR12, 5

-x4NR12§§’6;’ R12C(N | 2) NRIBR12, X40R12,
'X4SR12M056R1?€Q1@@%11 wd@C(O R 2, - X4ag( O) R12,

- X44C1(_ O NRI2R12, -X4S(0)2NR 2R12, - X4NR12S(O) 2R12,
- X4P( O) Bemi®AGR12, - X40P( O) (OR12) OR 25% X4NR12C( O) R13,
- X4S( O O2R 3, -Rl4, -X4 - X4SR 4,
_X45(0) ﬁ“’ldalﬁg% %) 2R14, - X4C(O) R140:i%1(4C(O)CR14

- X40C( O R14, X4NR14R12, -X4NR12C(O) R14,

- X4NR12C( O) OR1%, - X4C(O) NRL2R12, - X4S(O) 2NRL4R12, 10
- XANR12S( O) 2R14, _X4NR12C( O NR 4R12 and - X4NR12Q
“12) NR14R12' wherein X4, R12, R13 and Rl14 are as

defi ned above; or Rl and R2 taken together with the
carbon atomto which both R and R2 are attached form
(C3.8)cycl oal kyl ene or (C3.8)heterocycl oal kyl ene;
wherein within said R2 any heteroaryl, aryl,
cycl oal kyl, heterocycl oal kyl, cycl oal kyl ene or

het er ocycl oal kyl ene is optionally substituted with 1
to 3 radicals independently sel ected
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15 from (CLl. 6)al kyl, (CL1.6)al kylidene, cyano, hal o,
hal o- substituted(Cl. 4)al kyl, nitro, -X4NR12R12,
- XANR12C( O) R12, - X4NR12C(O) OR12, X4NR12C(O) NR12R12,
- X4ANR12C( NR12) NR' 2R12, - X40R12, -X4SR12, -X4C(O OR12,
-X4C(O R12, -X40C(O R12, -X4C(O NR12R12,
X4S( O 2NR12R12, - X4NR12S(O 2R12, -X4P(O) (OR12) OR12,
O (OR1)OR12, -X4NR12C(O R13, -X4S(OR 3,

WE | »2R 3 and X4C(O R 3, wherein 20 X4, R12 and R13
are as defined above; R3 is -C(R6)(R6) X5, wherein R6
is as defined above and X5 is selected from

myeppd of RamalaE( O) R 2, - X4NR12C( O) OR12,
- X4ANR 2C( O NR12R12, - X4NRJ2C(NR12) NR112R12, - X40R 2,

- X4SR12, -X4C(O)OR ' 2, . - X40C(O) R12,
- X4R12, - X4C(O) NRL2R42, _ R12R12
_XANR12S(O) 2R12, - XAP 2, 25

“X40P( O) (OR12) OR12, - - X4NR12C( O) R13,
-X4S(O R13 and - X4S(0) , - X40R14, - X4SR14,
_XAS(0) R14, -X4S(O) 2R14, -XAQ O R 4, -X4C( O OR 4,
- X40Gi (O R 4, -X4NRL4RI2, -K4NR 2C(O) R14,
X4NR12C( O) OR14, - X4C(0) NRI4R12, - X4S(0) 2NR14R12,
in WHIgHNR12S( O) 2R14, - X4NRL2C( O) NRL4R12 and

afzd\l;ﬁs-&g{df\@ Rgtﬁbove OerRAefI PsxﬁlRG%z N%:)F;ManﬁlRGR%{fArS
XRIReoxBt, %?JW:%’)M)C%@BMZEF% e =CHS(O),R’,
_C(éﬁgﬁ:m él n X?@%@SNB‘ 6t:%ll b€ g(%)g% é@C%QRS

-C(DCHNRASDRF onvC(0)CLORA WL RS @(mag)myw(c F()a@@(ag_g)dlkyl or

Ioa

(Cladpuy B O B isdirmeserrdConaliis B i oroany b Codelsd snd
R® 1Whtybtoﬁy3§' RN GnfRERY fﬂlﬂ' E&eﬂrﬂ Bfo °R5 4 aglaxct?g grllleﬁ& &S5,

be” substi t ut ed urt

(Cs. m)mk(@ea@im ¢13(Csa)bstpr@uylfﬁog)ﬂm 6) al kyl ,
ac?(o S U#f%é% P %?%g‘lna‘%ﬁf"%“ l&?lg,“ﬂ{ aming 4 to,6 xing smember atoms or a

- fused Xétﬂféibi@(cﬁ)) Riy sysichNROZ@IDIOR ©, 14 iRt} NitkedRbad any

A ettt 0o
Xﬁgg?ioﬁzﬂ%%%)g Xﬂ)'f)(&fN%?( Q}%)ET%E,_?[ gr ariﬁﬂ%c%é%}&%% be
mﬁamﬂenuyrmem fixeh (€, Qdlkyl,

subs

CTBER oot Eéﬁ*a; Rihﬁl%f?z P Braliionhs o 3oy rRfNRR,

X“NR}HNQJR‘FM ZX“NMAGRI)EIB("O) -MNR”C(OI)NIRIR@( CJX‘EJ%‘J(NR“)NR"R‘2

ORI ) N, (RIOIGRIRL S ONRRY,

-X*S(O),NRHRR3 aIJdNR42 )gRHI I nlxipcog(ommw mx‘?@ OR')ORY,

I cal’s | ndepen

X‘@e%@i%gtﬁgs&& ul XQ%@:B’anﬁAor { eadicahpeleptsd from -R, -X'ORY,
X‘S%QR%@QM%&EW S R N PR s XOBOIR', R R

ZX“NKE(C&HOR,” -XO@ONRIR ", -XCE@NRRZRZ2XNRS(0),R",
x‘mﬁﬂéﬁ\?}@’ﬁ‘ a-X*NRC(NR)NRR", wherein X* is a bond or (C, alkyl; R"
at each occurrence independently is hydrogen, (C, salkyl or halo-substituted(C, o)alkyl; R*
is (Cigalkyl or halo-substituted(C,Jalkyl; and R™ is (C,,o)cycloalkyl(Cy.Jalkyl,
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-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 descri bed above; with the proviso
that only one bicyclic ring structure is present
within R3 or R4; and the N oxide derivatives, prodrug
derivati ves, prot ected derivatives, individual isoners

hete%ﬁﬁmﬁz‘?@é”ﬁétsﬁéﬁf»ugvﬁc'eé&”& (SRS RS duviee i
(Cs. @Bimuwwmuc&f@rﬂ& CQ,%bﬁ%Elow(wsﬂcyle odr ug

erivatives F ot ec derivati ves, i ndi vi dual

ale oF €5 slaikyi sushi} s selheted §pm Pgrowp gonsisting of

hyd“a?% 29“‘@2 9&9%51 LRl b x BRSOl NIRRT R
XNREEOISERIRS X NI N NRARIRE ORI GREERY,NRERG(O)OR ™,
-X"C@@‘C(%‘%?%ﬁ QKGR R DLONTR S R Rig o) R
-X'PXO)(ORHORYe SXQJP(@D@N*)OR% )’.?LI‘[SE';G(%E“ CWS@D)R“I“ gx’:sl (OQR®
o SR TERRE RIBAF Do A0 USRI ISk CLOBLRXEN Sl
XNGEFIOC YENR CHENRAE X INHRIFORNE - (bzmkﬁtzo JRSOPNRIR®,

derlvatlve t hef eof ; 56 vvh ein Wt

XNRISEORR ‘c-NRECIMNR' R} m@céw*emmam* 2, whersin x4uR8dR“

R B o e PR RS
bothR and RRiré ,aﬁadié@fdﬁ)ﬂ%)mloaﬂ(#mé 63)(8‘, ﬂhetwoegrcmmcyléﬁa, wiezein
\mthJ(nCsnglé’ ahy h%ﬁ:ao ?ralyqed&ﬁgfg]éﬁ hetmga dr ogleg]kylene or
hetefo%cléeﬁkﬁ@ﬁ Ts@?ﬁt‘iﬁaﬁl u@shﬁlt&b’%th ﬁ@&%ﬁi@dlﬁ/ﬂnﬁ%@xﬁﬂy‘%ﬂecwd
0 cloa Kk
from( &&4.5) 3&@1 %{Jrltslanmzpmg, Iejal hylp-sagsmed(@@)lalkyl,
12 R2 1212
XNRRRS o A NI Lo e XNREGBTORE, pon X AR (GNR R,
- NKEE(N)IEQNR?ZHH’kyK&DE” LOIXSREZ-XA0IGR 'Bc CERIR3; | -XABC(O)RY,
4 12VV| | zal 2 2 ar 12 12
X‘%@ Ryt igsf@%g?%yu ga%ﬁrg@é*oa k%‘e‘?@@R JOR®,
xﬁm@xoa@)mké AR BOO)RY, KIS(OJRE -IKIS (O RS dntl LIKED(OIR ¥ RyHer

t padical s i ndependent y sel ected from (C .6) al Ky I
de defined @boveypXs, wherein Xs at each

L RTINS L s

- X4 ORIAD)RY X4 RlZ(WﬂCO@RTA - XHUNRF CR)MRIR",

X‘“@@W&‘éﬁé’l‘m%@f PRI AT Gk GoonR,

X'RIG, -JRC(OMNRRRY, arss( ’én’i'}r u.xémaswg{*an dXRI®)IGR)ORY,

o 8ieRiSam, %vﬁb?% SRS LATORS wf H B, =

XORM, 1RSI ﬁ)?méﬂ‘mxwoﬁﬁ‘ﬁw%’ﬁt‘“ KoL OCR,

--X‘NRMRIZ, -X4NRIZC(O)RM, _X4NR12C(0)ORM’ _X4C(O)N-RI4R12’ _X4S(O)2N-RI4R12’

-X*NRS(0),R", -X*NRC(O)NR"R" and -X“NR’ZC(NR'Z)NR”RH wherein X', Ru, R"
and R' are as defined above;

~ R*is -NR°R®, -NR°R™, —-NRR" or -NR*X*C(O)R™ wherein R®, X° and R are
as described above and R is hydrogen, -(C, oalkyl or -XOR® wherein X® is as described
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het er o( C3.10) cycl oal kyl, hetero(Cs. 10)aryl or

het ero( C8_10) bi cycl oaryl; wherein within R3 and R4 any
alicyclic or aromatic ring systemmy be substituted
20 further by 1-5 radicals independently selected from
(C -6)al kyl, cyano, halo, nitro,

hal o- substi t ut ed( C14) al kyI - X40R12, -X4C(O OR12,

oL O R e Y R St 9 A Ty 1 o stz fomm
hetero{@@é@}d\lﬁ’amﬁ' Retefdl((t 51?, &em&ﬁ@}ﬁ@a&}ﬂphat ic noiety

e substltut her b radi cal s
i nz«}/ dgrsigeithin R’ ag«éRe@tyeeélcthem apmatic ring system may bm@stltuted

By A0 S BE SR ) 1 JBLPAB e
haloyal¢riswbstBitesi(C Ré)alksdnnih'bhé(‘NlRBR? X N IG(@HR Y, e-é{‘NRﬁCCﬂ)OlQ’

KRR SRRERAR IR, R R, S A B,

X'QOR FpcallOO(@IRY, adle()Nm RS aLX%(enNRS%ﬂ'%; at-KsNRPs@))gtiﬁ

X RPRIOR 3 o BeoR B A N B S BDBl ccoom

-X‘SQOER""EKJ/H{ gs rS’JmAISEEi&Eeﬁ HoRT QR“ 5’(@3}%4 T%’SIQ‘“’ n'%&?'Q)R“

Caim2 in whic IS

X SX@)2R¥‘, eX%G(@)R“qme)OR&Fa;‘ 34X*NR! R“ X‘NRPC(O)R¥,

y 12Ny | l4p 12 2 4
xPORBRIZCTCSEOME YUY | dCSOINRIR?,  XNRISO)RY
X‘“‘W@W"’W NRECEREONR R, dadrehio R el &' aliphatic

mm@' 121a5§% @Xﬁwﬁ%ﬁl@{ h&h&}' Calsiin !g)fer?gggﬂg rsnelgtgede grgrc]:;l)a}/nlo, l(l)arlo,
nitro INFOSRZ ONRI*CeayR ™%, NG O)MRlzmm'm(é?Nk“R“ NR”C(NR“)NR"R"

enzof hi azol

| d 3
-Okgenzo%?zcﬁ(p)@kﬁ,oxq@)a ol OGRS NRIRY - S(OINRIR™,
NRIS); ’ﬁ’x%gog(x%ﬁi’pé}{r 5 OB(QOQRAGRY NR C(O)RY, -S(OR” and -

S(O)ZR'éI \hlgﬁrem xR RY laathU lace ésafe@m‘ibﬁd )tbovc

Lidi 3-
S e PR a5l Sne e i Ap Bt e g presert WU A5 &' and
the bexﬂ?ﬂ@ﬁ/\}auﬁékd BarngdeHVéiﬁlé’Q Efbtecféﬁtdéﬁiféﬁi}'éﬁ kdividual isomers and
(C, .6)al kyl, "~ pheneth hen- 2

mlxtsteﬁﬁf Womers theggefiand the m\)tlcaﬂy a&ﬁ@ptme saétaend sabeptasied such
comg\bﬁtntis taﬂg tPS ARAde aﬁé?ﬁhttlv%F V"ﬁlloﬁﬂlgb Bl aBve2 WotSeted Erivatives,

ache ormcycl opro

mdltlétlaladmytuquynwmrdsqﬂxmmmﬂnemfhyl pi peri di n-4-yl ene.
15 4. The conpound of claim3 in which R3 is selected

from t hi ophene- 2- sul f onyl et hyl ,
2. 3-The Ocﬁmpcﬂmmdf@lﬂrﬂ)‘hﬁrwmaﬁt hanesul f onyl net hyl ,

benz | f t hyl phenyl met hanesul f onyl net hyl ,

2- ?(11 W QMQF Wa phenyl net hanesul f onyl net hyl ,

2- R@n%fgﬁ%ééiogogbk?ﬂ’hVIC(oggF , -C(O)CF,CF,R°, -CH=CHS(O)R’,
-C<qac:§ DNRARY, 4- suC(Q O;Nk’tﬂﬁw ~C(O)C(O)OR’,  —C(O)CH,OR’,
-C(O)CH,N(R)SO,R’ or ~C(O)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

fused heterobicyclic ring system containing 8 to 14 ring member atoms and any

carbocyclic ketone, iminoketone or thioketone derivative thereof;
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20 2- phenyl net hanesul f onyl - et hyl ,

oxy- pyri di n- 2-yl net hanesul f onyl net hyl ,

prop- 2- ene-| - sul f onyl et hyl ,

4- et hoxy- phenyl net hanesul f onyhet hyl ,

p-tol yl met hanesul f onyl net hyl ,

4- chl or o- phenyl net hanesul f onyl net hyl ,

0- tonhnethanesquonyIneth

3, Sehereta (wishin fie | qfeXh amegh%fcbﬁwrrm@mlw ring. fystem may be

s B8 BRI D900 RN SRR P i g o
X“@e@m”mnd!mlrmdmmmcﬂed ﬁ'myd R¥ BYAC(O)R™ or - X“OC(O)R”

ri.di n- get nesul
BRI ded ey SRR
pyR'di % 4hydrepéhanesu{d, Jalkylretanyd! , R* is hydrogen, -X‘ORY,

(€ PR et ﬂ?@iﬁﬁ%&%ﬁaﬂ"@i ﬂil (Crandeyeloalkyl(C, Jelicy,
(C, Dhbtedokdl %P&H@}deﬁ e sHd Roﬁkéﬂ"fﬁkaﬁél ~withiGhe carbon

-trif uoromst“ﬁox - hen%gl et hanesul f onyl nBt h

atorg - fq ywhish2 both fRuo oaL§ - pﬁ@hyql n&mn&mcﬁannmyor

(. gngpeylonlynsy whseen. Vil LR o hetemeny sy Rslogyt
heterocy@loalki/l cyclcpﬁﬂngﬂermmbtame}su]d)aﬂngdenmblbt;dnally substituted w1th 1to

3 raiepls HRYCRRBEE AR LT A Bty

2- ®RFGRO= (EHWYWEB&B@P@%HE&Q%E&?&H&H Imd endently is selected from
. » y nmet hanesul fo ﬁ " o <t
g e Rno Rl A anes CaMAREL VL S o,

4 wor- i4 t fyol in
X é@*{ubr}g}jg?e ny h%z‘t gér?]es U ' 19‘rf)i*‘ “BH:K are a5 defined above;
2- MI!@FNRER ANRIRY haNRERIf 6m-r1~JR‘M§C(QbR,“‘ wherefn RS, X° and R are

as dﬁs%gfa%cf g ovg Exbaegﬁ g@[ S %@ ﬁg,-})ﬁé{kh )Wherefbx is as descn'bed

abovs; br Rl 4ldIROT togetherwithmé ﬂl&ﬁmldt(frﬂ Ry Wwhieh RY bnd R* are attached form
di chl oro Ehenyl nmet hanesul fonyl met hyl ,

hetezo(‘émyalmmcub EIoTAE o) OTHRATO s EYRISAS oyl et hy!
2- GtRRFLiP Hg ﬁli}“h{ 9! qﬁfol?%altlc ring system may be substituted

3-cyano-p enylnet
forthier tby f1+5u cedicals Ardeperplently Iselecthiarfmul((}omlkrﬂetdyym, Hedo, nitro,

raa el IR TR oI TGRS, XCONR R,

XNR @) R éthdirleﬁdiedl ecledtddcion R, hX*OR“ e DOCEONRMR Y within

R’ agdk 3{?}5 g gmré‘ret by S g{#&g&%&;ﬁgﬁ%@mw radicals independently
sele?.teﬁfrgmféyﬂﬂﬁ WHRRAD X!, '1%“ Rangs R 003 JEQET‘i"beX hbcivezgqth the proviso

6-trifluoro- phenyl met hanesul f
that only one bicyclic ring structure is present within R® or R4 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,

3. The compound of Claim 2 in which:
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5-trifluoro-phenyl net hanesul f onyl net hyl ,
,4-trifluoro-phenyl nmet hanesul f onyl net hyl ,

,5 trifl uoro-phenyl met hanesul f onyl net hyl ,
6-trifluoro-phenyl net hanesul fonyl met hyl, 25

| oro-5-trifluoronethyl phenyl net hanesul f onyhnet hyl ,
t hyl -prop ane- | -sulfonyl,

uor o- 3- trlfluoronethylphenyInEthanesquonyInethyl
X' iorSHCR DEP)XA cnehﬁﬂﬁylphenylnethanesulfonylnethyl

3 Of)azuor 0- g}aﬁ&,' f'—H&S)SFFt [H}l‘ eBﬁ‘ ldIEE ¢ hf’é}-ef- enz n%uﬁgﬁﬁxu'iyl
2- dxmeﬂxlyh:arhmibyt-zj%dlﬂmmméﬂyyl phenyl metiRbeieglchibampymethghoyl,

10BNy ords bRV ISRH SR ot KL URSY iRy stanoyl o

2-0xb-= zipﬁénlypemgﬁ;}noxy phenyl net hanesul f onyl net hyI
2-di, fI uor omet hoxy phenyl met hanesul f onyl net hy

rsm:mmm@tmmoﬂgazol-z-yl

2 6 hl |
pm%z%};g_h?/ " Z r glp@@ﬁ,ﬂgne é {5@ ﬂ’:zl "ESI gm&l-[l_,2,4]oxad1azol- 5-yl,
2-mgh@l-4toretdimphydrocumnel-yi - y| rret haReghyil f4eono-tetralpdro-furan-3-yl,

4o E By el R S T e e Pk s 3%

2 nzz is Thylirddeh| stofmRthyE 2@ R rsbl@ﬂﬂ:@gbﬁs lﬂﬁétﬁd»ﬁxﬂeﬂgll Nt o )aligl,

1-D f| uor o- net hoxy nzenqsul fgn ]-ethyl,

phergttyl tfmpmwbm-mwl-sm bSRD R g Beltqi«yn togethor with the
carbi ( Atold | fol WALIGELRRX Yt DGR eRE Séi|:- ‘ gﬂ%{@&d e ’cyclopropylene,

2-(2-triftluoronethoxy-benzenesu eth y
tetrapydrarmymast-frylenmet mgthyt-pipetidioyd-jlemst hyl , butyl ,
bi phenyl - 3-yl net hyl , 15 2-oxo-2-pyrroI|d|n 1-yl -ethyl,
2- benzenesul fonyl - et hyl , isobutyl sul fanyl net hyl ,
4. 2- Eﬁhem&hmhﬂ afiylhine3 hwvhich R’ is selected from thiophene-2-sulfonylmethyl,

cy et hanes | f onyl

gng‘F ore & \%@eﬁsy on%eﬂm napRsraeEifopyimethyl,
be?ﬁaﬂfywhﬁa{aéh thyl,
2-1rifluoronethy -benzyl sul f anyl net hyl ,

Ef(é;tndiﬂmropnﬁhpm)-phmhmhmequenwwﬂnm, afhehzmwﬂonﬂmyl

of PHARETRIGREREM, 1Y 81 oY o rr GvrHE RN e,

3

be @xmphlenyinethanesulfonyl-ethyl, oxy-pyridin-2-ylmethanesulfonylmethyl,
prop-2-ene-1-sulfonylmethyl, 4-methoxy-phenylmethanesulfonylmethyl,
p-tolylmethanesulfonylmethyl, 4-chloro-phenylmethanesulfonylmethyl,

o-tolylmethanesulfonylmethyl, 3,5-dimethyl-phenylmethanesulfonylmethyl,
4-trifluoromethyl-phenylmethanesulfonylmethyl,
4-trifluoromethoxy-phenylmethanesulfonylmethyl,
2-bromo-phenylmethanesulfonylmethyl, pyridin-2-ylmethanesulfonylmethyl,
pyridin-3-ylmethanesulfonylmethyl, pyridin-4-ylmethanesulfonylmethyl,
naphthalen-2-ylmethanesulfonylmethyl, 3-methyl-phenylmethanesulfonylmethyl,
3-trifluoromethyl-phenylmethanesulfonylmethyl,
3-trifluoromethoxy-phenylmethanesulfonylmethyl,
4-fluoro-2-trifluoromethoxy-phenylmethanesulfonylmethyl,
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4- phenoxy- phenyl am no, phenet hyl am no,

3- phenyl - propyl am no, norpholin-4-yl,

cycl ohexyl am no, napht hal en-1-yl net hyl - am no,

pyridi n-3-yl am no, 6-nethoxy- pyridin-3-ylam no,

di i sobutyl am no, 4-nitro-benzyl am no, 2-thiophen-2-yl
25 et hyl am no, 3-phenoxy-phenyl am no,
cyanonet hyl -am no, (pyridin-3-ylnethyl)- am no,

5, 8flyofo-5¢tifladryohethyhplxny astiemesul fohpim atiny],
2-3 Oﬁ‘lg/ g}lzﬁpﬁt&rgggﬁqup?ﬂhé éﬂuorlolj %xrlyglm ARk sutron ylimethyl,

Cyglwﬂ@tulpnmﬁubmmm&ny@xemtm PRI Ith@hangsulfonylmethyl,
I phenyl et hﬁl am no, ridin- 4 yl met hyl') - am no,
befZ¢-bu SHviny ﬁ’EPsu wisthylpenzyl ani no, '

4- Qﬁid&%ﬁ-rﬁ@%ﬁ;ﬂ%lﬁﬁ}lﬂﬂthaﬁesﬁﬁﬁ%@%&l 30 phenyl am no,

4-car bam)%/ 5) ['am no
( t tfluorg thay methmeguliqnubmw,) 4-gnprecphenylmethanesulfonylmethyl,

3, 4- 4l , di met hyl am no,
bu?ycﬂk’g%{%&l%ﬁ %@fégﬂ’l s%tx lbpyl am ng propyl net hyl
an'ﬂ;ﬁedmlflem?ﬂnnyimeﬂmbsalm%ﬁ?g&ghy% ggogyl $Ln no and ;
: e conpoun
8%"_’%%‘1”91- D?éf‘gﬂ gﬁ“‘?ﬁ“ ¥]W§tbé’?oup consi sting of.
N i@}ﬁ[i@mgi&pﬂen hﬁemdn@mf@nymuml -N-pyridi n-4-yl et hyl
mal onani de

en?&%&@@t@}@n&mmwﬁw@?&ﬂ/l propyl ] - N- benzyl - 2-

T

cy Clayhmocphamyirhgthanesulfonyhmetlyl, 3-cyano-phenylmethanesulfonylmethyl,

rl}l-a Egﬁﬁ | r{balg%?c?r%rﬁeny let_h%ne%XI%clm% % X1¥1|y1r,mt hyl -

%%ﬂﬁ&bmﬂenﬂnmmwmﬁ?w N- (4- phenoxy- phenyl ) -
R Bhebpeme e SN Ry ket PR 2 et nep Gpyetis,

ma d16hExY finethyl 3-fluoro-phen; ]methanesulfon Imethyl,
Cganor’r(gt heill 2- cycl ohexyl et hyIu prmr%hol in-4-yl }-’ - oxy

0- 3pdifluotesphedpimethanesulfonylmethyl,

N- | - 2- - N ht hal 1-vyl h
N\ QYRR oA BFBIRY! - napht hal en- 1-y1 et
N th&mwmwmam; N- pyri di n-3-yl - mal ona

&gmpﬁ%m?hw&wh@mﬂﬁ%mﬁhﬂ N- di i sobut yI - mal onani

dep, ﬂ\h-tnﬂuoro Bh ylmetha.nesulfontylmeth)ﬁI
C,yanomst hyl - 2- cycl ohexyl me N-di i sopropyl - mal onam

| dé,3 Ntnifjuonerprbenyjin ethanesulfonylmethyl

Y%ié @@%@Eﬁ%ﬁa&%%‘yﬂﬁéﬁﬂpy“ di n- 3-yl ) - mal onami

cyal-crmmm& -triflubydmdthylghanfinoyirenesu@fony lmettyl) ) - mal onani de;

N %%t%%fx%g;ﬁegf-sulfonyl,
2-fluoro-3-trifluoromethylphenylmethanesulfonylmethyl,
2-fluoro-4-trifluoromethylphenylmethanesulfonylmethyl,
2-fluoro-5-trifluoromethylphenylmethanesulfonylmethyl,
4-fluoro-3-trifluoromethylphenylmethanesulfonylmethyl,
2-methoxy-phenylmethanesulfonylmethyl, 3,5
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cycl ohexyl met hyl - N' - (3- phenoxy- phenyl ) - mal onam de;
N- Cyanonet hyl - 2-

cycl ohexyl net hyl - N- (4-ni tro-benzyl ) - mal onam de;

N, N- Bi s- cyanonet hyl -2- cycl ohexyl net hyl - mal onami de;
N- Cyanonet hyl - 2- cycl ohexyl net hyl - N- (5, 6, 7, 8-

t et rahydr o- napht hal en-1-yl) - mal onam de;

naonet hyl - 2- cycl ohexyl net hyl -
(2%%#16949@1?911-98@ nyimgtheiesy yl,
N QVRMTEBH é’tﬁrllrg (2, 3-
di hydro-i ndoI pg ggi%gdg%‘gl oen ;'lr'i de;

N- éxﬂaﬂmemn ghpxp-phenylroethanesuifonfiipetisyl,
. 2- | _ _ _ - . d ;
B e
N- Q)ﬁechchha’ohylbn)ﬂmﬂlaheshwhmyl,yd1pan9124-ylmethanesulfonyhnethyl,

me&’g (ﬁ%‘ﬁg\yﬂ# %z i%ﬁ@ﬁ ‘H‘@F’XW“WI( 1- pheny! -

et Byehloreretiopti %aﬁesulfon ylmethyl

| - N-¢ anome % cycl ohex net hyl - N- met hyl -
é-(yg jfluoro-me oxy)-benzenesulfonyl]—ethy

N- @[@J@p mmlhxbro%nemskﬁfb%ﬁyeh%mx}l] B~ ni tro-benzyl) -

mal on
N- @i&lﬁbmlﬂwmznngwmmmtfyhyl}de@m met hoxy- benzyl )

%?@“@é@g’ﬁ%ﬁlﬁ) %'B%W?QSRF%‘&YQ%% hyl - 2- cycl ohexyl net hy

| - 2+{Btrbfhzoro 'h1dlethoxy-ber;zerrl]esulfonyl)-ethyl g | ol -
N- nopet - 2-cycl ohex N- pyri |n3ymety
m%ﬁ%ﬁ‘g‘@%ﬁhﬁy%‘éﬁzﬁ%ﬁﬂ ?‘&% e510Y - N - cyanonet hyl -

SRy 10k %t 1 1 3.
I\I-cyanornat%ﬁh 2- cI ohex T ¥hy bul\tP' 5 biphenyl-3 y]methyl,
te ﬂ&h‘)zmmﬂﬂel-yr n%yhy'll-beammmﬁongl-ethyl isobutylsulfanylmethyl,

o TYRERIBRA RN T 0TV 5 oer R o AP haposltonyimetbyl,

NZ-emlelmﬂyybﬂlhhesulfmw mibkieyl,- Baphthalen-2-yl, benzylsulfanylmethyl,

Cyg?ﬁ%r@ P ge '\%@{%nﬁg? 23 |m ﬂfS-bromo-thmphen—Z ylmethyl

ne%ﬁb)i&tsﬁlfﬂ{y@-ﬁtﬂym i [BE Czylmethanesulfo ¥lmethy1

utyl - N- cyanonet ycl ohexyl ne
met hyI mal onam de; N-cyanonet hyl - 2-cycl ohexyl nmet hyl - N, N

phen T8 RIS AR A A0t PRI RIS, Bereflamino,

onam
2 @-2 mﬁmhgwﬂm?,l phtieghiy]anbihd) Saphehyliropylamino, morpholin-4-yl,

2- %YQP"E‘E@@%P?@W%{ “Hipefyipaping, pytidin-3syaming, Sraqthoxy-

y| pyritimandythinop e diisobhtyMmi¥ed) 2 Wlniffe beRARiiRo, 2-thiophen-2-yl-
NY- bi s (1 -benzooxazol - 2-
yl @thﬁé‘mam§Tp}wwwmlwpylzmwc¢)@n@mmyﬂemypr (pridingnylmethyl)-

oy S Ps, b7 Ref o Al Phontft, 2 TR AR, 2,0
mi @We?@-lrﬁmmfﬁaﬁoqumo]ﬂ;&bh cptlehmhﬁetgylanhiéq; 2-
acgce s and s at e n

© HEERbR b e vim‘?wi ot 5iinq, it R wnino; benzy'-
prmethel-adinog e3-nites-bete§lamindfli ¥ intbedxyiphefkind) d3-carbamoyl-

ures ., of ere 20 7. har naceut i cal

oﬁ}? Eﬁ%ge rRjeny Wpaﬁélmhyelm fugan=2-flraethyly-amino,
anwashmo-m- iyl g of O @inBinlideting,0™01 NBhlyReth thhird,

phar naceuti cal |y acceptabl e excrpi ent’.

i-

60




10

15

25

30

25 30 8. Use of the compound of Caiml or a N oxide
derivative or individual isoner or mxture of isoners
thereof; or a pharmaceutically acceptable salt or
solvate of such conpounds and the N oxide
derivatives, prodrug derivatives, protected
derivatives, individual isomers and nixtures of

i soners thereof, in the manufacture of a

phar maceuti cal composition for the treatnent of a
di,sease in an animal in which inhibition of Cathepsin
Siisapioplasyingm propy msthyianing, 1-Reizpexsrele-e-cabpry)maanilamingy

aniQuS¥ehymhogy of the disease. 9. The use of a
compound of "Claim1 in the nanufacture of a medi canent

for treating 62 a disease in an animal in which
h&}g&' 4 Vit ' th at.hol ogy
g\?{(f/or Iggl/]nrgps)?fgﬂ%’lhogf&g%@%éﬁg#gsglg’gé.%of‘bs%ngo rocess for
preparing a conDRHsHetRI- thyl-An. LGl a
co oungl of _ Fornul a eZt@’f é@%ﬁmgﬁ hdv‘\aiiﬂ}yllﬁ?gﬁy?%iﬁﬂpgg%%khgg
f%gﬁ’iﬂ"a MR 1Bsuz0oxepletrpabenl);3-heny empyibdfidentel-2ar e
a6y RBixy BRthyl hat¥m@ee of d ai RGhanbfiefhyl. Rlo él@exg.z-
reacting a conpound of Fornula 2°w th 3 co%poun of
F‘d?lﬁ'ﬂﬁxéi%kaa ongmidg:QV-Renzy hVRey andRebttgd- 2>y claliesy lassthyl-
biAgEhe N any G ; C
gg{]di) onal f y c%\ggﬁg xlngtfgy Ig %Jcc)jr%%)}gnhﬁde thﬁ "f’:g‘pﬁllﬁ“é"% Pheidds a

pwé@m&em i cal Ngyamoethpl-2bycioheaiimethy 1y -(BphinglRgbhyy)-
SHMEEIATD el Sl AcramRRInE by Sor g L o
mepidrdinideﬂ_N-Gymoﬁeth@l-bwmmnaﬁyl%ajbﬂﬂmdn-1i-)_ﬂ§1@th?ll-
e T R (RN NN
IAESyanamekylci-gyetbht:gifathyl B, NoRisbiialm NodaBiel Vi ng a.
i.ndi vidu i sonmer of a conppound of Fornmula | froma
E&arﬁxp%?lxl?%c%?o%p)gfgﬁeél}ygl’vw-dusopmpyl-ma]onamidc; N-Cyanomethyl-
2-cyclohexylmethyl-N'-(6-methoxy-pyridin-3-yl)-malonamide; N-Cyanomethyl-2-
cyclohexylmethyl-N'-(2-thiophen-2-yl-ethyl)-malonamide; N-Cyanomethyl-2-
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-cyclohexylmethyl-N'-(5,6,7,8-
tetrahydro-naphthalen-1-yl)-malonamide; N-Cyanomethyl-2-cyclohexylmethyl-N-
(2-pyn'din-2-yI-ethyI)jmannamidé; N-C‘yanom_ethyl-2-cyclohexylmcthyl-3—(2,3-
dihydro-indol-1-y1)-3-oxo-propionamide; N-Cyanomethyl-2-cyclohexylmethyl-3-
(3,4-dihydro-1H-isoquinolin-2-yl)-3-oxo-propionamide; N-Cyanomethyl-2,\"-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-Z-cyclohexylmcthyl-N-methyl-
malonamide; N-Cyanomethy}~2-cyclohexyhnethyl~N-(3-njtro-benzyl)-
malonamide; N—Cya.nomcthyl-Z—cyclohexylmethyl-N’-(4-methoxy-benzyl)-
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(H optionally converting a non-derivatized conpound
of Formula | into a pharnaceutically prodrug
derivative; and (l) optionally converting a prodrug
derivative of a conpound of Formula Ito its
non-derivatized form 63

malonamide;  N-(3-Carbamoyl-phenyl)-N'-cyanomethyl-2-cyclohexylmethyl-

malonamide; N-Cyanomethyl-2-cyclohexylmethyl-N'-pyridin-3-ylmethyl-
malonamide; N-(4-carbamoylphenyl)-V -cyanomethyl-2-
cyclohexylmethylmalonamide; N-cyanomethyl-2-cyclohexylmethyl-N'-

tetrahydrofur-2-ylmethylmalonamide; N-cyanomethyl-2-cyclohexylmethyl-3-(3,4- -
dihydro-2H-quinolin-1-yl)-3-oxopropionamide; N-tert-butyl-N’-cyanomethyl-2-
cyclohexylmethyl-N-methylmalonamide; N-cyanomethyl-2-cyclohexylmethyl-N'-
methyl-N'-propylmalonamide; N-butyl-N'-cyanomethyl-2-cyclohexylmethyl-N-
methylmalonamide; N-cyanomethyl-2-cyclohexylmethyl-N,N-
dimethylmalonamide; N-benzyl-N'-cyanomethyl-2-(2-
phenylsulfanylethyljmalona_rrﬁdc; 2-(2~phehylsu1fonylethy])-N-bcnzyl-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
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, protectecf

derivatives, individual isomers and mixtures of isomers thereof.

A pharmaceutical composition comprising a therapeutically effective amount of a

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

Use of the compound of Claim 1 or a N-oxide derivative or individual isomer
or mixture of isomers thereof; or a pharmaceutically acceptable salt or solvate
of such compounds and the N-oxide derivatives, prodrug derivatives, protected

derivatives, individual isomers and mixtures of isomers thereof, in the

" manufacture of a pharmaceutical composition for the treatment of a disease in

an animal in which inhibition of Cathepsin S can prevent, inhibit or ameliorate

the pathology and/or symptomology of the disease.

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 any one of Claims 1 to 6; or
(B) réacting a compound of Formula 2 with a compound of Formula NH,X?, in
10 which R?, R* ad X? are as defined in any one of Claims 1 to 6;
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
() optionally converting a prodrug derivative of a compound of Formula I to its

non-derivatized form.
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