USE OF CATHEPSI N K | NHI Bl TORS FOR TREATI NG OF SEVERE

BONE LOSS DI SEASES This invention relates generally to
woabis@psizge K i nhibitors and their use in bone BCOMEPEN04/004155

Specifically, the invention relates to the use of

cathepsin Kinhibitors to stinulate new bone formation

in pati ents in need thereof. Cathepsin K was cl oned
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charged residue such as arginine, and a hydrophoblc

the lysosempkipanpariatentandowbery itz aresweakly anteactivated tp dapmeture &1 kDa

enzymegaosgggg (I\J&Qu?atneglt a§ ?gﬁ,glgé; Bj ]9]81 g?‘ r&é%]l”gf} %99301 ilftlewood-
Evans, A7 &t al29997, Bdad 4):31 %) NeaBiRinK ismastdoelydtlateddd Qﬁtﬁeﬁf‘h S having

range with significant act|V|t%/ bet ween pH 4-8, thus
56 % sezqubm identityat t 8@ @m1mcai levelcThe57RA supsirate smlﬁcesmfwaihopsm Kis
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B ochem J In vitro experl nents
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pH 4-8 (thi4Tlowing fdtleoBl catalyB detivityFh Ble resorpuon lacunae of osteoclasts where the

pH is about 4-5. Human type I collagen, the major collagen in bone is a good substrate for

cathepsin K (Kafienah, W., et al., 1998, Biochem J 331:727-732). In vitro experiments using

antisense oligonucleotides to cathepsin K, have shown diminished bone resorption in vitro
probably due to a reduction in translation of cathepsin K mRNA (Inui, T., et al., 1997, J Biol
Chem 272:8109-8112. The crystal structure of cathepsin K has been resolved (McGrath, M. E., et
al., 1997, Nat Struct Biol 4: 105- 109; Zhao, B., et al., 1997, Nat Struct Biol 4: 109-11) and
selective peptide based inhibitors of cathepsin K (Bromme, D., et al., 1996, Biochem J 315:85-



Chem 272: 8109-8112. The crystal structure of cathepsin
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conmpaonent of bone turnqver. The skeleton is constantl
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age theslgtarich detvaenbore foaut@nartassorpidsms dispupted) bone Baepiovedat a faster
is disrupted; bone is renoved at  a faster rate. Such a
rate. Syha iripaged ipkalange ef epoipEep pyer dang dwptien leadytogusakes bame

structu*eeﬁ'fbsaﬂig%&@ﬁk%ﬁ‘f&&ﬂﬁsﬁrUCture and a higher risk of

ractur n accordance with the present invention,
it -has now surprisingly been found that cathepsin K
i nhi bitors exert bone formng effects in an in vivo
dniapeArdanse avith the pressud igycatian, 1t s nowssampsisinglabesarfound that

. ' y t..on certai n-bones. .e.g. increas bone
curep R SF1 R R P SRER] e RGample 1.
For ex@Bple] ¥ BsheWbahing eRétHRARRHAiInbohE) 62l infeabl AR MIhSHLLIGHity (BMD)
~orall g to ovariectom zed (OVX) cynonol gus nonkeys
and inaredsed beks stsengtbris ebsgied svhemarathepsilKuhibitat tseydsiinistéred orally to

. i.nhi bi are rticularly useful .in. the treatnent of
ovariedsOigizg (G Vi Ehtoskcleus FigniCeve bnis® e fou Pighiéa paonits.
i ncludi ng e.g. osteoporosis, osteopenia, tunors

(especially tunor invasion and bone netastases (BM),
t Ty cathegsio &dithipercat particalafly nséfulbin dhertutatinphteo frsel@adorm of

various bone loss disorders, including e.g. osteoporosis, osteopenia, tumors (especially tumor
invasion and bone metastases (BM)), tumor-induced hypercalcemia (TTH) and multiple myeloma

(MM).

Accordingly, the present invention provides a method for the treatment of a severe form of
bone loss diseases in a patient in need of such treatment, which comprises administering an

effective amount of a cathepsin K inhibitor to the patient.



(MM . Accordingly, the present invention provides a

method for the treatnent of a severe form of bone | oss
wele®ems®wss in a patient in need of such treat nePCT/ERWCIN4155

conprises adm nistering an effective anount of a

cathepsin K inhibitor to the patient. The invention

further provides the use of a cathepsin Kinhibitor in

tHe ipveapia)nétlﬁthm pnfvides tetiscarferrathepsin Khiahibitendmthe prephration of a

orn1of e | oss disegases in.nmanmal s,
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bone lagh €18 e sesyltod ipprppriatedpone gigtabelign. Expenmescefsuch diseases and
cont BEEBEE sl Ll b Bl UGB E0E LSV Bygepossofvarous

genesis 981¢oddh$eﬂ d@bema@ﬁsesgb@aly Iﬁa@gdaﬁf diSdak&s Hieh AN AN 91} and BM
cathepsin K i nhi bi tors may be used, e.g. when
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ener al age-.rel at ed. bone_ |.0ss, in
inhibit IS AF A A B ot ShBrig S EOmRRPG digs o bong Msebelism
Iud bﬁl% 598, DsRY | ol
el b S EBEE 00 AdTROONE OB L s
genera]| m@dmma@dehamﬂ Home less f andrin phichiliat peratdonta) disedse.al so
t hrough their surprising bone-form ng effect.
Preferably cathepsin K inhibitors increase spi nal and

f
SRy SRR sk O RSB o

through thiiraintiaesorpiove dffeet (whith iaekpaceedaind&nown from the literature) but also
through their surprising bone-forming effect. Preferably cathepsin K inhibitors increase spinal and

femoral bone mineral density (BMD) and bone strength.

Thus, the invention relates to the use of cathepsin K inhibitors for the manufacture of a
medicament for reducing the risk of bone fracture, preferably spinal and femoral bone fracture, in
mammals, preferably a mammal, e.g. human, more preferably a post menopausal woman at risk
of or having osteoporosis, e.g. severe osteoporosis. The medicament can be employed to increase
stiffness and/or toughness at a site of a potential trauma or at a site of an actual trauma. Trauma

generally includes fracture, surgical trauma, joint replacement, orthopaedic procedures, and the
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nmedi canment for reducing the risk of bone fracture,

preferably spinal and fenoral bone fracture, in
woreomai®?8 preferably a mammal , e. g. hunman, norRBCT/EP2004/004155

preferably a post nenopausal woman at risk of or

havi ng osteoporosis, e.g. severe osteoporosis. The

nmedi canent can be enployed to increase stiffness

like. Inatedsing boneipnglsss atd/er siffnessafenerafipirehided inckdaain@BnidEraPlensity of
a site of an actual trauma. Trauma generally includes

particufar bepess €:8- gsybragiosteplsifivef theoierebiag prdisagbones, increasing strength of
bone, %gt&g%ﬂ@ee (ﬂeﬁugﬁg :fnec ct‘élrn?% of ﬁ&gurg %glllér%ﬁﬁ/ inl:ﬁ@%sﬁ%@l cglqg El%qﬁielihood or

ness an S ness genrerally i

actual Indidegesof fachird €5ad subRRSEdnYpadéd toaintunGvhtdd cHRRR HopEation. Moreover,
t he subperiosteal site of the vertebrae and | on

femorap ppresmineral [densityrrgn Predici dhenlong-tesmrvesk fanbionetfeadtirk én general (Melton

' hRCi f Iy includ
ot al e A M RS o 5B e e abnce of

fracture for a subject conpared to an untreated

control popul ation. Mreover, fenoral bone m neral

deegisesansknetbpduiofcthe present onugntien repraset ahomphweaent to existing

fracture in general.(Melton et al., J:. of Bone and . ..
therap pf Pgne ks ,39828%% b )9’%%&91’%‘15@}19“#‘#@8%@ QREevivRY prdplibit
develofrhehttE bBHE ARk Rstas EVG Tk LRBivE BBALRSSHiGH) al \fgﬂﬁ

gIE(li sting therapy of boneVI 0SS d?ﬂ%a?gﬁh?ﬁrsﬁm c Q&%&yd
inflamippiophdisgisonsich sis ahemmasad atthritpy andensteoanthritish abivell as for all forms of

devel opnent of bone netastases or excessive bone
OSteOP?rg%laﬁ‘?P%tﬁ?pegmj al so for the therapy of inflammatory

di seases such as rheumatoid arthritis and

osteoarthritis, as well as for all forns of 4

Odue apthe pséssniadedcriystioadbeteims “tfatrsentt ot Yeeapt and both prophylactic

escri&ti on the tierrrs "treatnent” or "treat" refer to,

d
or PrevERIAH VI eAIyREAS Wl UG O frsdtmpat thseusTRBARS l9ss Jispasesain

panmuﬁHB%&h%ﬁtQfm%&ﬁﬁk&%p&ngg.SeVere bone | oss diseases, in
particular treatnent of severe osteoporosis. Thus in
particul ar enbodi nents the invention provides: a
thod for the treatment of g severe form_of bone |oss

e eRartirplar qrabqdaments Hejaeatign PrIYidest ¢ mathedder iia reatment of a

. L SteL] ey . .
L L TR T L T —
administatileas effedtive ahiobht ¢ffa dathepie Kpindidioato e pefiend; the use of a cathepsin

....medicanent for the treatnent of a severe form or
K inhibitey 1} e pEgnssation ob @ meedicamentiios hedeegtment of psevesefasm qx severe forms
.0 Ko nhi i tor ent for treatnent of a
orbon BH9% 0 K ISR B Eo B8 3Bl S BBl svere
form ot fe@&R foiteh SREINeNGss disdgsedppropri ate dosage will, of

course, vary dependi ng upon, for exanple, the

particul ar cathepsin Kinhibitor to be enpl oyed, the

I%‘%rs Hresd Qx%icgggr?s, aIe a%gggp%ia etd’ogggie%ll, of course, vary depending upon, for
example, the particular cathepsin K inhibitor to be employed, the host, the mode of administration
and the nature and severity of the condition being treated. However, in general, satisfactory
results in animals are indicated to be obtained at a daily dosage from about 1 to about 300 mg/kg
animal body weight. In larger mammals, for example humans, an indicated daily dosage is in the
range from about 0.01 to about 2 g of a compound according to the invention, conveniently

administered, for example, in divided doses up to four times a day. The cathepsin K inhibitors



and the nature and severity of the condition being
treated. However, in general, satisfactory results in
wapiosai®2are i ndi cated to be obtai ned at a dai PgT/EPRAY@4155
fromabout 1 to about 300 ng/ kg ani mal body weight. In
| arger manmal s, for exanple humans, an indicated daily
dosage is in the range fromabout 0.01 to about 2 g of
may becadntinjsteoetdinaoy asuhl ngnher, t. Igeoﬂaﬁy,e?nt ¢xampleorthe fiorenof tyblets or
adm ni stered,_ for e anple i vi ded doses up tq fou
capsulgs; pgRATentEralfy: Tonexagp wpflgp forR SARICEHY WHRPS 198 solutions.
adm ni stered in any usual manner, e.g. orally, for
exanple in the formof tablets or capsules, or
ﬂareepmésenahbmtmﬁa@ﬂsoqxavrﬂbep}iannhmﬁéa:l lcom@bsitiopseain@izing the
solutions or solutions. The @@} nt invention alsg

cathepgip & maibatoryia apsection sath at s ceBiigsl Farighon ¢ilent for use in
the trea%%ﬂtecﬁarsgvée éﬁr}r&: gil* ﬁo%e%és%s%ﬁ&ggﬂ; 1.8 %hp}%lhgnﬂna Sgﬁﬁrelufactured n

maceu carrier or uen use

conventtioféltni@iner. @fnitdseyefoems atancohtabiofoeetangsle GosPaRHas2.5Mgab about
conposi tions maybe manufactured in conventiona

1000 Be cathgpsin oo or ns nmay contain for exanple from
about 2.5ng to about 1000 g of the cathepsin K
inhibitor. In another aspect, the invention provides

Hﬁﬁh%tﬁeﬂ Bped, tﬁ@ 8@ ati sropYeideparticSREL dddage Fankd RS Spedific cathepsin
Inhibitor, 1.

K inhitigqr) i-g N]Ealn@mqmthﬁa@ﬂﬂum?yl))cyelpb%ﬁ]em—pmpy( mn@ra@pyl-yb

venzangBF [ CEUPGAN yRETS SlF B BRPAT D lispd ffle e a patient o ke

PreferrB@is Sahod Betivekf1 alll 86 Bigf Cshpdund A srWFhRRbYREally am@ptﬁv&e salt
ng Conpound A or a pharmaceutically acceptabl e 'sal

thereOﬁvhlear@ofthwmmmt of thq:éaaam@iﬁ@mmum ishetweanf | @ﬂﬁzﬁ)mgq)exﬂday for an

adult pf g e FEPaon S BFtBen O are oo arSemibne riseBPra sgbme of

Compdiilﬁa 2065a PRI-ANCRB cal B REptHIERALRHerfinQhe 8mount of the base of Fompound
pharmaceutical ly accept abI e salt wherein the anount

A is legshbarb@(s & ng, e Gohpag,6 dngk ll()smg, @oang,hamgG@ven nmpre prefprred between 1

and 50&2& \gﬂgeﬁgqg, ﬁag,élg) rﬁ% 25@1% g?\ésglsrgoﬁ%eprg fﬁgli)gt;\gzﬁﬁs ag@ 50 mg, e.g.
I : i
5 me, Mime 73, 50 e o B Glof BreReIM Bt can 340 23 78 g€ P 1 0ame, 25me;
or otheapetf@fedndpsages gre B 51;@0 ZISO)rm'@ m@ Sﬁ@omposumun@r a@haﬁlﬁfcélﬁ[tally
nmpound A or

sages are 1, of
accept%%asaiﬁggsﬁ wlaﬁrrr«ly ﬂa% é@ﬂmﬂf @%béﬁ% of ﬁ@pewn%é% bi% 19,h?e5 or 50 mg. A
f 0]
preferr%?&%a r@épi)pﬁ%cgggig I{% 1? eﬂp & uﬁ g pififérrecﬁ] nég i beSeg?éenSI and 64.1 '

mg of thakialeate @lt of Qungforihd &g ergategethaﬁ 6baimgeen 1 and 64.1 ny
of the maleate salt of Conpound A e.g. less than
64. 2ng. The cathepsin Kinhibitors used in the present

U Bin & ﬁhfb\(tefsclﬁ% Yo fl 8?6%613&’1}}1\96'3&81? bl typically those which form

bone, in particular stimulate cortical bone formation at subperiosteal site, i.e. vertebrae and long
bones. Preferably, the cathepsin K inhibitors used in the pharmaceutical compositions and
treatment methods of the present invention typically comprises a cathepsin K inhibitor, e.g.
disclosed in WO 9523222, WO 9630353, WO 9640737, WO 9716433, WO 9801133, WO
9805336, WO 9808802, WO 9846582, WO 9848799, WO 9849152, WO 9850342, WO
9850533, WO 9850534, WO 9911637, WO 9924460, WO 9948911, WO 9959526, WO
9959570, WO 9964399, WO 9966925, WO 0029408, WO 0038687, WO 0039115, WO
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bone, in particular stinmulate cortical bone formation
at subperiosteal site, i.e. vertebrae and | ong bones.
woe@besms y, the cathepsin K inhibitors used iPCT/BP2004/004155
phar maceuti cal conpositions and treatnent nethods of
the present invention typically conprises a cathepsin
Kinhibitor, e.g. disclosed in W9523222, WD 9630353,
OO4899H3V9©4@Z§(7],1 VWD 933467493 W y\00 I8 18H 00¥31980088605396, WO
9808802, WD 9846582, WD 9848799, WD 9849152, WD
00551458 564953346, T6B 083288 VI © 950%134, WO BRI 6B3WO ND19808, WO

o198 o i+, S srsa B RIaRss: W bisRe 0 fB157, wo

013413¥) 38 1820 A0 GASG 9930278000 69 O3l 3, W@@@ﬁﬁ%ﬁ@ WM298406 WO
0055124, WD 0055125, WD 0055126, WD 005514

029630560 9392540, 0B 92831 06\ © 2291920, WWQQ,GWO 0&5’0517 WO

026994 S R5E, YR 70VB @haad: WipherftsRO (7246, wo

015888(%32(2% 5 % %%chélé%un&'\/% %g%g%é‘g or'@ph %ég)%%ﬁy a&@ptable and -

cleavatﬂﬁssielz@asﬂ@tb@’mw WO 0270517, WD 0269992, WO
0269901, WO 0257270, WO 0257249, WD 0257248, WO
0257246, WD 0158886, WD 0155123 or a conpound of
formula V, or a physiologiga#ly aC(F:ﬁpt able and -

cl eavabl e ester pr salt ther eof 4-L4- X- N-(
LN. JXHY 'ﬂ?—ﬂi—n N tltutvt)j
(aryl, aryl-lower al T<yl H iy aflke yl, lower al kynyl,

het erocycl yl or heterocycl - Yower I kyl); X Rand R
toget her represent |ower alkylene, optionally
interrupted by , Sor NR, so as to forma ring with

whereih h&' ¢ssiionaliy Qmsﬁtmtedf'(a@h aﬁ’ﬁéywelf &k Toaeh &Htenyﬂ[lm)v@ﬁ alk§mnyl,
hy dro%beg | oner al k or aryllower alkyl; R4 and R5
heterocyflyl prpicrapsdatlpyyend 36} optionally substituted (I ovver

and\% l%%et}?err &%ﬁé@senoﬁﬁg '«rlllgHéXé logg on %Q%xt%z? eo WX S so ‘as to form
a ring aitly the carbohn- altdm/ﬁf wﬁich)they &Y altaabdhd ROk dre@ink lﬁwer alkyl or aryl-

bi cycl oal kyl or heterocyclyl), and R8 is H, or
lower a}sili onal | y substituted (lower alkyl, aryl, aryl-Iower

R* and #efla}elér 1’6161 y%.i%ld%? }}(le or olfah&){zﬁ y S%'bbt}/fllfed lEfo%v%r al%af kryarylolower alkyl), -
C(O)OR’, or -C(O)NR'R®, wherein R’ is optionally substituted (lower alkyl, aryl, aryl-lower
alkyl, cycloalkyl, bicycloalkyl, bicycloalkyl or heterocyclyl), and R® is H, or optionally substituted
(lower alkyl, aryl, aryl-lower alkyl, cycloalkyl, bicycloalkyl, bicycloalkyl or heterocyclyl); or
R* and R’ together represent lower alkylene, optionally interrupted by O, S or NR®, so as to form
a ring with the carbon atom to which they are attached, and R® is hydrogen, lower alkyl or aryl-
lower alkyl; or
R* is H or optionally substituted lower alkyl and R’ is a substituent of formula —XZ—(Yl)n-(Ar)p—Q-
Z wherein |
Y'is 0, S, SO, SO,, N(R®)S0,, N-R%, SO,NR®, CONR® or NR®CO;

N is zero or one;

P is zero or one;

X? is lower alkylene: or when n is zero, X? is also C,-Cr-alkylene interrupted by O, S, SO, SO,,
NR®, SO,NR®, CONR® or NR®CO, and R® is hydrogen, lower alkyl or aryl-lower alkyl;
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R4 and R5 together represent |ower alkylene,
optionally interrupted by , S or NR6, so as to forma
WO povg/owsioeh t he carbon atomto which they are aPCHEP®O4/004155
and R6 is hydrogen, |ower alkyl or aryllower alkyl; or
R4 is Hor optionally substituted | ower al kyl and R5
is a substituent of fornmula - X-(Y )-(Ar) -QZ wherein
Arisaileries , S, SO SO, N(R)SO, NR6, SO NRG, CONR6 O NR

Zis hyaoffiwl\'@iﬁiloﬁgc%}a%réwo% AU il g AR epd, (over
alkyl o%%fy? ﬁé&&taﬁ%l)g}fﬁnods%fo@@ or¥fdwer lé'%?r}( ﬁSQ%f\BQ, CONR6 or NR

R6 °i’s ["ower aryl - | ower
alkyl)safoylapAnodasboauyl Ioe Zes tefraralylh yrdazobyy br mady;io@yly , carboxyl,

o Sl R S Ay
I l;
His _g:{@g’sf S :) ét$(§§dl frl azg)l)@%’g )aﬁa‘f{aﬁhygls%?lé’ los%gy

Y is oxgigeeot sudghing, | ower al kyl ene Y~ ower al kyl ene or
. interrupted by Y1; X1 i - é c(S)-, -S(O-, -S(O
L is optiong]ly ﬂﬁﬁf@l@éﬁﬂe&, 'Hezir@{ﬁ@f G Had ek pch Hat itadipesto wopmselected from

or sul phur; L is optionally substituted -Het-,
ONOP?—E% - or -CBb-Het-, and Het is a hetero atom
X1sze$@bﬁ@t@dndrom Nor S; and X is zero or one; and aryl
in the above definitions represents carbocyclic or
aryl in gherabowe gefinitony sppresqsy earayelic erdipsesiglic afylf or nul a Vv
are those wherein Rl is a substituted phenyl, e.g.
whereas the substituent is an optionally substituted

Rakti Qe toapotads dTermies 9706 Moké GhereRsR| islaeéﬂbst(th@i phbiyl, e.g.
substituent may be at the 2- or 3- position of the

whereas fleshsabstifupgg, is e cn‘ranaBY émkétlam@/mapg@ﬂﬁeomalpmgthae@mcychc substituent

. oetmsignifies a yclic rin m cont ai_ni n

(tte" e S8 SR RE py 25 L08R St b uRP LG, FERERTR piyeR pfprably

the 4-p3stidh. ﬁetrh'@@hlﬂé% ﬁﬁl@feﬁﬁkf&h(ﬂm‘% sy@ten?@dn@ﬁﬂmgtaﬁjﬁﬁst%g mtrogen atom,
opt ionally one or noré additi'onal heteroatons sel ected

from 2fte bt prefSrably fromfletodh mpstpreferably 4 or 5, carbon atoms and optionally one or

more additional heteroatoms selected from O, S or preferably N.

Het"™ may comprise an unsaturated, e. g. an aromatic, nitrogen-containing heterocycle; -
though preferably comprises a saturated nitrogen-containing heterocycle. Particularly preferred
saturated nitrogen-containing heterocycles are piperazinyl, preferably piperazin-1-yl, or

piperidinyl, preferably piperidin-4-yl.

Het"™ may be substituted by one or more substituents, e.g. by up to 5 substituents
independently selected from halogen, hydroxy, amino, nitro, optionally substituted Cj.salkyl (e.g.
alkyl substituted by hydroxy, alkyloxy, amino, optionally substituted alkylamino, optionally
substituted dialkylamino, aryl or heterocyclyl), Ci.4alkoxy. Preferably Het™ is substituted at a
nitrogen atom, most preferably mono-substituted at a nitrogen atom. Preferred substituents for
Het' are C;-Cqlower alkyl, C;-Cslower alkoxy-C;-Crlower alkyl, Cs-Cygaryl-Cq-C7lower alkyl, or
Cs-Cscycloalkyl.



Het (tmmay conprise an unsaturated, e.g. an aromati c,
ni trogen-contai ni ng heterocycle; though preferably
W@ upni®es a sat urated nitrogen-contai ni ng het BCDERDE004155
Particularly preferred saturated nitrogen-containing
het er ocycl es are piperazinyl, preferably
pi perazin-1-yl, or piperidinyl, preferably
maﬁﬁjuﬂadlyfpréfe)ﬁed eﬁlbmlﬁ’ﬁi:htsbﬂ" tlﬁillﬂséntiohit;ﬁﬁlmbé’s DEEFBundWF €ormula VI,
substituents, up to 5 substituents
or a ph m@f)@s@tﬁ@@mapgﬁp@é&e@i@a esteroielsal ogen, hydroxy, anino,
nitro, optionally substituted C ~al kyl (e.g. alkyl

r8ubstituted by hydroxy, al kyloxy, am no, optionally
subgti t uted al kyl ami no, optionally substituted

di alkyl amino, aryl or heterocyclyl), ”"al koxy.
Pre%y( Het (1 is substituted at a nitrogen atom
nost era RRO- substituteyl at a nitrogen atom

Preferred sub ents faot Het(tmare -Cl ower al kyl,
d-C | ower alk > - owgy alkyl, C-C3daryl-C -d ower

al kyl, or C3-C8¢y . war referred
[ ProVvifgles a co und of Vi
formula VI, or a pharrace y acceptable-salt or

ester thereof VI wherein CHor N and RO is H C
-C lower alkyl, C-d ower koxy-C -C ower alkyl, C-C
oaryl-C -Cl ower al kyl, or C3-Cscycloal kyl. Thus
particul ar exanples of RO as C -C |lower al kyl are

met hyl, ethyl, n-propyl, or i-propyl are preferred. A
particul ar exanple of Ras C -C | ower al koxy-C

- Qv r alk is nmethoxyethyl. A particul ar exanple
Whefel%%‘?e(aﬁ orR. @goaryl C-C ?/owe)r/ al kyIO i s benzyl . AT
9 is HPRL 10, foWeR bl i‘@%ﬁo&’ér ?(0?(2 7‘1‘3\@% i et@?\ﬁ()m@-@ﬁov%r alkyl, or

particul ar npolnds o

Cs-Cseyélyahylmet hyl - car banoyl ) - cycl ohexyl] -4-(piperazin-
-yl )-benzam de; N[ 1-(Cyanonet hyl car banoyl) -
cycl ohexyl ]-4-(4-net hyl - pi perazin-|-yl)-benzam de;

Cy C ex?/\n %{5}?}{1%4 4 yaP @Fi I@F;e&r\&éeglalnkyll arelxsxeﬂ%\él e:th%]T I é)ropyl or i-propyl
are prefériedl. A Pyarkohe Ekaﬂlple af R&@ﬁyl()ﬁdymlanmys@l}Cﬂower alkyl is methoxyethyl.

4-14-(1- erazin- -yl] -benzamde; N-[I
A partlcl{lw %{;]ia& pﬁg@mﬂfql_ -y etadlyt iy bengyk A particular example of R as

e BB 0l RO ey ohemuYogr -

(Cyanoff#tdicirbamoyl)-cyclohexyl]- 4-(p1perazm- -yl)—benzamlde N-[1-(Cyanomethyl-

N

carbamoyl)-cyclohexyl]-4-(4-methyl-piperazin-1-yl)-benzamide; N-[1-(Cyanomethyl-carbamoyl)-
cyclohexyl]-4-(4-ethyl-piperazin-1-yl)-benzamide; N-[1-(Cyanomethyl-carbamoyl)-cyclohexyl]-
4-[4-(1-propyl)-piperazin-1-yl}-benzamide; N-[1-(Cyanomethyl-carbamoyl)-cyclohexyl]-4-(4-
isopropyl-piperazin-1-yl)-benzamide; N-[1-(Cyanomethyl-carbamoyl)-cyclohexyl]-4-(4--benzyl-
piperazin-1-yl)-benzamide; N-[1-(Cyanomethyl-carbamoyl)-cyclohexyl]-4-[4-(2-methoxy-ethyl)-
piperazin-1-yl]-benzamide; N-[1-(Cyanomethyl-carbamoyl)-cyclohexyl]-4-(1-propyl-piperidin-4-
yl)-benzamide; N-[1-(Cyanomethyl-carbamoyl)-cyclohexyl]- 4-[1-(2-methoxy-ethyl)-piperidin-4-
yl]-benzamide; N-[1-(Cyanomethyl-carbamoyl)-cyclohexyl]-4-(1-isopropyl-piperidin-4-yl)-
benzamide; N-[1-(Cyanomethyl-carbamoyl)-cyclohexyl]-4-(1-cyclopentyl -piperidin-4-y1)-
benzamide; N-[1-(Cyanomethyl-carbamoyl)-cyclohexyl]-4-(1-methyl-piperidin-4-yl)-benzamide,



| -yl)-benzam de;
N-[ |- (Cyanonet hyl - car banoyl ) - cycl ohexyl]-4-[4-(2-nmetho
WO 200808909 - pi perazin-1-yl]-benzam de; PCT/EP2004/004155
N-[ | - (Cyanonet hyl - car banoyl ) - cycl ohexyl ] -4- (Il -propyl -p
I peridin-4- yl)-benzam de;
N-[ | - (Cyanonet hyl - car banoyl ) - cycl ohexyl ] -
and N-f-{Cyag@methtyhcaryamoyiybyclghegel] defpipetidingf Jy}) Benzanidde
N-[ I - (Cyanonet hyl - car banmoyl ) - cycl ohexyl ] -4- (1 -i sopropy
| - pi peridin-4-yl)- benzam de; N-[I
| - - .- A- /. .
’I‘lh@%(gkpg%gﬁ% cat pf)%ggﬁl?ﬁr‘gn%}’ﬁr;ﬁg@ Eﬁét]rl%]é énr}flégé?n is N-[1-(Cyanomethyl-
carbamivy Doy ¢Iohandie-{ 41 -popyhariporhlindyyd]-béremilide- ot-a phafmaddyd gigally
i.peridin-4-yl)-benzam de, andN-[ | - (Cyanonet hyl - car banoy
acceptqbﬁ)q %b@ﬁ%@(yl ] - 4- (pi peridin-4-yl)-benzanm de. The nost
preferred cathepsin K inhibitor for use in the
invention is N-[I|-(Cyanonet hyl car banoyl) -
Adythe ohibepydin Kdinhibitots-memioyned atve atelziown frothlthdBRZaire 0Bhis includes
. or_a pharnacol ogi cally acceptable salt thereof. All
their progactiont(presss- VKO SARObIB b k) oned above are known
fromthe literature. This includes their production
(see e.g. US 6,353,017Bl, pp. 15-17). An alternative
An alte€hea1/8 chis cRdaiepsin'K ihitirddmfRmdOfaR v istht @fvedéh tdinprises a
the invention conprises a conmpound of fornmula V , or ‘a
compoy,efi foraya AL 10y a paywplogisplly 2aeapteble avdbtleawablesgstayor a salt thereof
salt thereof 10 R 11 VIl H. R12 wherein R10 is H,
-R14, -OR14 or NR R14, wherein R13 is H, |ower alkyl
or to cycloal kyl, and Rl4nios | ower al kyl or C3 to
cycloal kyl, and wherein 3 and R14 are independently,
optionally substitR by<hal o, hydroxy, |ower alkoxy,
CN, N 2, or optionally noN or di-lener al kyl
substituted am no; R11 jl's - N R15 R16, -NH CO R15,
-CH -NH C(O -R15, -6 . - - R15 -S(O - Ri15, -
CH -CO R15 or -CH - R15 R16, ~N :
R

wherein
R%is H, -R", -OR™ or NRPPRY,

wherein R"? is H, lower alkyl or C; to Cyo cycloalkyl, and

R is lower alkyl or C; to Cio cycloalkyl, and

wherein R" and R" are independently, optionally substituted by halo, hydroxy, lower alkoxy,
CN, NOg, or optionally mono- or di-lower alkyl substituted amino;

R'! is—CO-N R R'®, .-NH-CO- RY, -CH,-NH-C(0)-R", -CO- R', -S(0)- R, -S(0),- R -
CH,-CO- R" or -CH,-N R RS,

wherein

R" is aryl, aryl-lower alkyl, C3-C1§cycloalkyl, Cs-Crocycloalkyl-lower alkyl, heterocyclyl or
heterocyclyl-lower alkyl,

R'® is H, aryl, aryl-lower alkyl, aryl-lower-alkenyl, C3-Cjocycloalkyl, Cs-Cjocycloalkyl-lower
alkyl, heterocyclyl or heterocyclyl-lower alkyl, or

wherein R'® and R' together with the nitrogen atom to which they attached are joined to form an

N-heterocyclyl group,



wherein R15 is aryl, aryl-lower alkyl, C-C
cycl oal kyl, C -C cycloal kyl -1 ower al kyl, heterocyclyl
w@eooketweocycl yl -1 ower al kyl, RL6 is H aryl, PCI/EP2004/004155
aryl -1 ower al kyl, aryl-lower-al kenyl, C-C
ocycl oal kyl, C -C cycl oal kyl -1 ower al kyl, heterocyclyl
or heterocyclyl-lower alkyl, or wherein R15 and R16
whereih dgbeétrcydyltdendtesa sathratagle palﬁalbyrumsattmtbd: hr ztrhmgatian'ttmghm dontaining
orm an N- heteroc

heteroqye e RiE g@}cﬁfsé e e e dra aVlB s R/Mmg atoms optionally
contalfrfﬁ? 2aHtRL Fdz OF 3 BEQ %ot s@ﬁ%ﬁ&@gﬁﬂl RORRA @, RY SgO) or S(0), wherein R’

erocycli'c noiety attac via a’nitrodgen
is H ortdpeioraify substitoigd (]mm Akylo cﬁboxy; gegt(mehidort iotinliwey alkyl acyl, e.g.

containing,a furth 2_or het ey oat sel d
formyls acghyl ﬂer%i;onyl orsary. Ef‘@% eg b g(l@yl)v\me ﬁ(ée) and wherein

the N- }%Q%rlgw&?l iy opgfbpaﬁ)? %ﬂv\écfgl 41{)( Q}Wﬁ ﬁ+1{§t¥{e§, a%agvﬁﬂ )é%el’lf’e%)é Ior 9¥ndme ring,

and Wh&fem) tmmhet;efocydyl ﬁropholaﬂbyl linked th a fgrvadyciure &ithd®, to 8 membered
%/ S(O or and wherein the N heterocyclyl
cycloalky Qiﬂﬁt%i?@lcll? l'lflg|§’ re.lrhths hgtepgryplicring hasdrqin @ to 40 gingpempers and
1 rel 16 :

contan%_fﬁ?{?é%gg hg ercPaY&hsdéeﬁ]?%t%fnig(ﬁTl N’}%E‘Tg, $ nﬂgS QFSQOJZ wherein R™ is as
definediiove),uné With a 3 to 8 merrber ed cycl oal kyI or

heterocyclic ring wherein the heterocyclic ring has
whereif hgigr@yelyl ﬂmqtesmgma@h@fem&fram& f@d@trmgvmemb@md eentgning from 1 to

3 heter\c/ﬁttgﬁlrg %ﬁ %in@ frogl Igcﬁ'ggf |b|r’1 g ng(lgg S Ng;é)z a\tﬁlaer% g(lﬂsr?s deiS &9 above), and

wherei &' 250N Clayd m@@;fé%ﬂ&ﬁlyaoﬁ?ﬂldiﬁllfi Msﬂﬁuéd B drindi@ gidupd, e.g. 1-3
menbers and cont ai ni n roml to het’'er oat ons

groupssselestadeigorn hale, hydrofn Toxo,, loger 3{(@3’, 61N G2, \oh opeomallRBUbstituted

def d bqyv 6
(optionfly Bpwtg r ow S siattSted A, Rt aadnd el ad e allol, N-

heterocBY QﬁN—&t&ocy%ty@l&ﬁ&%ﬂl@l (ﬁﬁér@’ atiRSopt{Ra Jﬁ@ktﬁuﬁ&y rRpYses from 1 to
0x0, | ower OXy, , or optionally substituted

3 subst{toits miaitwfrmmrh@lo bydrdxy,llowerallmwylom bk y-lnveat adlyil,ower alkoxy-

| 0 -al k : a -Iome het erocyclyl or .
cabory P! 2ot BB A G O oo i
lowerailé)rl%hbsttiﬂﬁtb@ﬁ‘mﬁ%“p“ ses from1l to 3 substituents

ected from hal o, hydroxy, |ower al koxy, |ower

%is mhﬂd@pyndenﬂpﬂ ai mionally)mmsumtdddiquraﬂwhwyl LN-10NR@r alkyl, Cs-

clocyc@%[kyiﬁé"é el Ghaietndbyi! SObePex o sy, and

wherein R2 is optionally substltuted by halo, hydroxy, oxo, lower alkoxy, CN, NO,, or optionally

mono- or di-lower alkyl substituted amino.

Halo or halogen denote I, Br, Cl or F.

The term “lower” referred to above and hereinafter in connection with organic radicals or
compounds respectively defines such as branched or unbranched with up to and including 7,
preferably up to and including 5 and advantageously one, two or three carbon atoms.

A lower alkyl group is branched or unbranched and contains 1 to 7 carbon atoms, preferably 1-5
carbon atoms. Lower alkyl represents; for example, methyl, ethyl, propyl, butyl, isopropyl
isobutyl, tertiary butyl or neopentyl (2,2-dimethylpropyl).

10



R12 is is independently H or optionally substituted

(1 ower al kyl, aryl, aryl-lower al kyl, C3- ocycloalkyl,
w@20080¢9028 oal kyl -1 ower al kyl, heterocyclyl or PCT/EP2004/004155

het erocycl yl -1 ower al kyl), and wherein R2 is

optionally substituted by hal o, hydroxy, oxo, |ower

al koxy, CN, NO, or optionally nono- or di-I|lower alkyl

substituted arri no. Hal o or hal ogen denote I, Br, O or

e te lower” referred to ove and hereln fter
Help-eifmiiocad opend ig ol laer aliob St Hciaridglo atoms.
respectively defines such as branched or unbranched
with up to and including 7, preferably up to and
Al loglevdikngy broap ds adiciet agenbrahchedand cénmpin®l té fic&®on atoms,

carbon@gtons A_| ower_al kyl rougﬁls br anched or
preferablydr-4 Grhew AQHS- cl@mea?kgxnrepbeswt& [s&pmRlegngihoxy, ethoxy, propoxy,

butoxy 5&8&8{% soﬁut%xfﬁlr?;ﬁﬁéf&ﬁpﬁy prLg\p,)\?Ir, ale%/lyl ,reip;gpsjf(r)]:))s/l;

|sobutyl tertlary butyl or neopentyl
2 2- dlneth | propyl). 10Hal o-substituted | ower al kyl
A| wer alkene gikeny qwlkegﬂezﬂ Boyp ébrycheg or ynlgrapciied and epngains 2 to 7

carbon Ato Itefea}&l‘ﬁ? §y47 atm%s ?nc?g&ﬁlg gs tr leasg ?Irlea Qa%ﬁc?ng%ag%rhdouble bond.

COﬂ car on atons, prerera

Lower ﬂk@ffﬂslowleﬂ ¥1&EnyA ok ver ﬁﬁc@ﬁﬁﬁﬁﬁie@rd‘s@ﬂts ﬁ?i'mhﬁlem?ﬁ}h Cﬁ%p-l enyl, allyl,
et hoxy, propoxy, butoxy, isopro i sobut oxy o

butenyl; sppiopeyylioutsoRyteny amd\ﬂ@row %@W@P ntsithergf or al kenyl oXy
group i s branched or unbranched and contains 2 to 7
carbon atons, preferably 2-4 carbon atons and contai ns

Adlowef g% @ﬁﬂqﬁﬂrd}%ﬂcy‘ﬁ?m? Erdﬂl@ UPbBNERAGr uhBWBELealak 8 B8ntains 2 to 7

| oner a keny or | ower enyl oxy represents for
carbon ewampp@fexalvlyﬂ -4 cpﬁrbcpm dtompypnd cegitains at lpast emg/¢arbon-carbon triple bond.

Lower {RGISRINNY] Bhatsel K Xmgff@wvlesf A ROy PR E: Bt

1sopr0p&ﬁylbfr@§b%h%ypa[ndlﬁtﬁ@Bﬁn%@@léﬁﬁheﬁef ains 2 to 7 carbon

atons, preéeferably 2-4 carbon atons and contai ns at
| east one carbon-carbon tri pI e bond. Lower al kyne or

| K ts f h
I e Oy PG SRR O U i YT 2l e
alkynyl@%)}' c@%h%%t%%rﬁoﬁx%%sqg&r sul u@m&'&@nt@fnﬂ?’gﬁﬂfrwﬂ@@fe’ | £F Iff3alkoxy,

en contalnlng substit

th1oalkaiyﬂ«eqyytmq}kyraldxynmiamxgbpnﬁamle subtloxideretonpass their

sul phur cont ai ni ng honol ogues, e.g. thioal koxy,
t hi oal kenyl oxy, thioal kynyl oxy, thiocarbonyl,

A‘?ﬂlrgﬁg&%ts &%&9@1@ &%e?e‘f&cyclic aryl.

Carbocyclic aryl represents monocyclic, bicyclic or tricyclic aryl, for example phenyl or
phenyl mono-, di- or tri-substituted by one, two or three radicals selected from lower alkyl, lower
alkoxy, aryl, hydroxy, halogen, cyano, trifluoromethyl, lower alkylenedioxy and oxy-C,-Cs-
alkylene and other substituents, for instance as described in the examples; or 1- or 2-naphthyl; or
- 1- or 2-phenanthrenyl. Lower alkylenedioxy is a divalent substituent attached to two adjacent
carbon atoms of phenyl, e.g. methylenedioxy or ethylenedioxy. Oxy-C,-Cs-alkylene is also a
divalent substituent attached to two adjacent carbon atoms of phenyl; e.g. oxyethylene or

oxypropylene. An example for oxy-C,-Cs-alkylene-phenyl is 2,3-dihydrobenzofuran-5-yl.
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Aryl represents carbocyclic or heterocyclic aryl.
Carbocyclic aryl represents nonocyclic, bicyclic or
wao eoospedoex aryl, for exanpl e phenyl or phenyl PGRBP2004/004155
di- or tri-substituted by one, two or three radicals
sel ected from |l ower alkyl, |ower alkoxy, aryl,
hydr oxy, hal ogen, cyano, trifluoronethyl, |ower
Ratfieit@ necirbadyc e grydlskishBihgl, phehyd bhghenldionhItesibssitufed! for
instance as described In the exanples; or 1- or
instancg, ?ﬁg:lfﬁ@lﬂigﬂd 1n ghe examplespe. gHaerM Ok disipstituted kg lower alkoxy, phenyl,
alkyl [ .S a diyalent substituent attached to
haloge{lV%B%gﬁ%lggleo%ﬁgg?r%ﬁﬂg}{ons of phenyl, e.g.
met hyl enedi oxy or et hyl enedi oxy. Oxy-C2-C3-al kyl ene is
al so a _dival ent substituent attached to two adjacent
Heieweyrligtadscntseptsangnocydicpr bisiglie heteroarylofor example pyridyl, indolyl,

.0 ropyl.ene.. An.exa e far. oxy-C2-C3- | ene- phenyl
uinox GRAVRE s tebirSRTT ks RS ez, arGbsrbY
benzotﬁﬁ??@ﬁylc Fir§mA@ phrroly, ﬂﬁﬁﬁbﬁyl'} Yk azdWACRY¥k a8yl RR&IBIVI, tetrazolyl, pyrazolyl,
R i onal |y substituted, for instance, as described in
1m1dangré thicaylppreany seidyadicalrobstinted) espémsallymonat doyli-bwbstituted as defined
al koxy, phenyl, hal ogen, |ower al kyl or
‘trifluoromethyl. Heterocyclic aryl represents

nmonocyclic or bicyclic heteroaryl, for exanple

pyridyl, indolyl, quinoxalinyl, quinolinyl,

Rreforpbiyn bkternglyglidmmlzis phiridylyindolyk qamblingdnyyrrolyl, thiazolyl, isoxazolyl,
. |, b t hi . [, f [, lyl, ,

mazolgﬁqgég%%{}f?%a&(ggg Pré%?zélglgﬁ%%%)ﬂr ’211’15? ga&gg@lgﬁf ?sllibrsgtu){ed, especially

mono- bF ARt Hhod RUIRAE] Mavel M dazol yl . thi enyl, or any

sai d radi cal stituted, especially nono- or
di -substituted as defined above. Preferably,

eterocyclic aryl is ridyl, indolyl, quinolinyl
G IRl Foprosana sippraied Siskiabpitoparoeh Setiesmlly Substited by lower alkyl
wich LERLAZ 1Yo L0 T ARERL LY LB 80BN oy
cyclohélitylau legtlodetyeshtvaaliedubsiltedbyvewer@ikyloal Kyl represents
a saturated cyclic hydrocarbon optionally substituted
by | ower al kyl which contains 3 to 10 ring carbons and

b e r C N : .
eI Y LR PR XA IBRIENL pens e opional
substitsted pinrolidiag pyyroleddRizole] teiikole Neth@iols, d@ialyle, dxgzals, thiazole, pyridine,
. .defined above, Preferred N-heterocyclic substituents
pyrimidipe, typtine muperidieg, pinerazince togmholiag.i phithadimdsy hydsintoin, oxazolidinone or
. diazole. triazole, tetrazaol.e .. imdazole, .oxazol.e ,
2.6-dicfhRePind i HicRab s bR BB R SERB8h Ry e
pi perazi ne, norpholine, phthalinde, hydantoin,
oxazol i di none or
In a further embodiment the invention provides a compound of formula VIO, or a

above

pharmaceutically acceptable salt or ester thereof
15"
R ~N ZaN
I?wm/ - /ﬂ\\\\ vin
Hl?l N N
R N

wherein R'? is as defined above and R' and R!®” are as defined above for R'® and R'®
respectively.
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2, 6-di oxo- pi perazi ne and, for exanple, as hereinafter
described in the exanples. In a further enbodi nent the
WO poosfosdoesr provi des a conmpound of fornula V P, POT/EPR2004/004155
phar maceuti cal » acceptable salt or ester thereof J 5"

VI wherein R12 is as defined above and R15'" and
R16'" are as defined above for RL15 and R16

'l@g Fi§ PrbéibYy I@Z’R%ldhs 1@ n&b@r Akl &H 2stralbtitCéhaiis® drOMBFe preferably

kyl,” e.g. straight chain or nore preferably
branchd:ﬂr elraith €ad-(ahadkyl, algk pspecially 2- @b}d‘e@tvhllsqbuwl,e@m% IZbi;mytlhylprOpyl or Cs-

2. 2-di - C | oal kyl ,
c6cyc1@ilaﬁﬁsé?w92% IRt ol cyol ohexyl -
and R16'" may be such that R15' " and R16'

to ether with the nltrogen atom.t o whi ch they are
jRdredd Rt oranbasush thet BF3tand R/ P”’gogﬁnlper vgth the nitrogen atom to which

they arg Lﬁlféq%{}ggg%@ fnp {,\l]] %ngkgq@ggé??@t;g' .2 ge ;ﬁéfecgebqy optlonalf% stubstituted
I L
oragglatn g el bt baie porlyriaenyiifeet
heterodybltylnshs defindsthioye)e R ¥ ssqueetaw cﬁptmnalﬂmﬂpstmmwom 1-4
| ower - al kyl ,

I | k
substltqlqglgéqeleg gglgfyq‘ Bakey hY(ER’W mt];f,b p}ga\égglﬁ)gqeé %ﬁ%}l 8ower-§koxy or lower-alkoxy-
. Wbs, n . i - -1-
lower aj(y??o gg@ pors gl e fx@)ﬂ@fe Zl §¥+ethoxy benzyl, 4-(4-methyl-piperazin-1

yl)-bendyl 4-[412-eﬂh&y-)et}qﬂ)hmberampleylatbemy:l{ lypthybémphghyl-ethyl, 2-(4-methoxy-
phenyl) ailrﬁg{rxﬁghpfi-gtp;&, (42f]1(og;o~phgal§)gl g%érﬁgtﬁyfoethyl 4)(4 -methyl-piperazin-1-yl)-

phenyll gt‘hﬂ?s ?*[X I ﬁéqﬁ%pgl ?)Qgef 703 @?j % B?ig gi?%eztﬁ})lle)(hyl 2- {4-[4-(2-methoxy-

ethyl)- Iblpé‘ﬂaimplhﬁlﬂ]-phényl} 1; lddlmi‘iﬂ}&ietk@l I2y{3 [4-(2-ethoxy-ethyl)-piperazin-1-yl]-
2-{4-[4 - nmet hoxyet h perazin- - %

ohenyl} iy -t 2L 50y i Bo-deHbRberst et e B ihyind-[3--

1sopro;y¥ Plé'pefa%m-Pﬁ/leh&nglé rlgiz ?ﬁﬁé@%l ﬁ{ygyl 1 d njxetpyl -2-(3-pyrrolidin-1-yl-phenyl)-

ethyl, 2- 5{-3- -(Eihi&tﬂox?leﬁ}ayﬂ)rp@eﬂa&n(ﬁyl]JpﬁﬂBﬂpmMLdlﬁieﬂ@ﬂ-@ﬂiyn “2-(4-methoxy-

henyl] -1,1-dinethyl-e Y
phenyl)- @Iﬁhnbgf[ﬁi(él zne(flgylnypfrr@zmdryl) phgnly Ity 2-J4-(4isapropybpiperazin-1-yl)-

penyifit g BT eSO sy RERA -y ohemy et gy phemd-
ethyl, 2‘3!3{3641_-1{12 IyIS @psngagi)i/ift 2%%‘?%’3?%@ 1,0= [)h (Mh%%)ﬁ&}f%‘l‘-ﬂﬂera?z‘iﬁll'lyl)-phenyl]
ethyl, mpxme{MyI(@hﬁeimwdm-hyl PPopVbéf(ézluﬂ‘ﬁh(bxwﬂ)l}enp})@qmbl}hybpmmyl 2-
methy122 Aé( (We { hoxxyaﬁﬁlpﬁ yﬁﬁhﬁnﬁ 9{0})3/1[3ﬁéﬁy(fl]lscg)(rml-plperazm- -yl)-phenyl}-

2-methgl- f)ﬁ)p&f' 21 BqRL QR heRL AR IREIpBrakinY1 -1 PREAME 12=methyl-propyl, 2-{4-
[pyrimidin-1-yl]-phenyl}-2-methyl-propyl, 4-(3-methoxy-phenyl)-piperazin-1-yl-methyl, 4-(4-
methoxy-phenyl)-piperazin-1-yl-methyl, 1-methyl-1-(1-phenyl-cyclopropyl)-ethyl. For example,
R!>” and R'®” together with the nitrogen atom to which they are joined to form an N-
heterocyclyl group is 4-(2-pyridin-4-yl-ethyl)-piperazin-1-yl, [4-(2-pyridin-2-yl-ethyl)-piperazin-
1-yl, 4-pyridin-4-ylmethyl-piperazin-1-yl, 4-(2-piperidin-1-yl-ethyl)-piperazin-1-yl, 4-(2-
pyrrolidin-1-yl-ethyl)-piperazin-1-yl, 4-(2-Diethylamino-ethyl)-piperazin-1-yl, 4-(3-
Diethylamino-propyl)-piperazin-1-yl, 4-(1-methyl-piperidin-4-yl)-piperazin-1-yl, 4-pyrrolidin-1-
yl-piperidin-1-yl, 4-(2-methoxy-ethyl)-piperazin-1-yl.
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ethyl, 2-pyrrol-Il-yl-ethyl, 3-piperidin-I-yl-propyl,
2- (4- nmet hoxy- phenyl ) - 2- net hyl - propyl , 2-

WOoreaobpko02s [ 4- (4- net hyl - pi perazi n-1-yl) - phenyl | PET/BP2004/004155
2-[4-(4-isopropyl -pi perazin-1-yl)-phenyl]-
2-nmet hyl -propyl, 2-{4-[4-(2-ethoxy-ethyl)-piperazin-
-yl ]-phenyl }-2-nethyl -propyl, 2-{4- [pyrimdin- -yl]
Inpmmﬁdn}edzmmﬁhyd:nt pho ﬁxyviention provides the use according to the invention of a

compohad RERFBRIK; Py s phasteBeRicol getepiablghit or %%qrﬁyéregf'

I -(I-phenyl - cycl opropyh)-ethyl. For exanpl e, and
R16'" together with t nltrogen atomto V\/nlchthey
are joined to forpma group is

4-(2-pyridin-4-yl=: thyI) pi pe aZ||-I-yI,
[4-(2-pyridin-2-yl-ethyl)-pi azi 1 yl,
4- pyridi n-4-yl net hyl - plpekmtln N-yl,

\N\yl 4- (2-

4-(2-piperidin-1-yl-et hyI) kperazin
Whereiélgfﬁqs%%ﬁﬂé@ﬂoog ﬁ Ryi ﬁ'd@ﬁﬁ@(ﬂ%ve R4 (3

pyrrolidin- -yl-ethyl)- pi azin- -yl,
am no- peraz

4 (1- nethyl plperldln 4 yl) - plpera2|n- -yl
yrrolidin-, er|d|n- -
?2&1??6 ferrbhy Ret W%Ilcahlé TRHh-C. 8. ytralghmhalraorpneﬂe@mfembly

ST .
Cscycl&hﬂylnaé’peﬁhlﬂ}e@cldpr @pb Bét dyclOhe:8gt er thereof R

wherein R12 is as eflnedaove and 5 is as defined
above for R15. Rl12 is preferably R12' which is | ower

3 arie Sty Rt so Bty ey R RS Rerpebat gyt
heterody8BRuEEY br ard INzhe@erQJ:ﬂ@}l Q%h%@p}iétero@?clﬁs agd@ﬂ%ld%@“ﬂ%l RY is

especi‘al | y cycl opropyl, cycl opentyl or cyc exy
preferaRliysoptiopalbyr selfoeintat@ki;byo?pnn drﬂambytlmu’[ts séleasedftom halo, hydroxy, nitro,

aryl - al het er | -a Nhet er ocycl
cyano, At A Ealieh LSRG s L niomer él.l%xréqywﬁr-yaikgl For
the ) :
N 7 .‘%ﬁ?%&}ﬁ’%%ﬁ%%ﬂ?141’2"3’%2%’?%1‘3%%?@’% BEbROA bty -piperazin1-
yD)-phehal, 4;[ 1 HJ-onathgxy-athyl)-pipedymnb yl Hphemyl; za(kpfapyl-plperazm- -yl)-phenyl, 3-
| ower - alkoxy carb

[4—(4-nlpeg]\é£ :pnglr@kggé- -Ml)omny%]@pplo gé}r%;eglyl Ripgrazins 1-yl)-phenyl]-

proplorfgﬂ ALY XWB%?%ﬁelrla@ fg'hfngl Ozpk’zi ﬁegxraﬁw Sbkadmil-yn PREMN ! 4-14- (-

ethoxylbtﬁyﬂ)-lélﬁemmﬂﬂm@héﬂm 3- E@(%mﬁﬂﬂkﬁﬁﬁlywmp@hbﬁﬁw-yll-Phenyl 4-piperazin-
pi.per.azin

-yl-phplayl( ﬂrT‘}rz@tpyl ARAXYHE perdst- hlllfyi/%tgr?méwmp lpylo]oplmyl, 3-[4=(c@boxylic acid
tert—butéé %Z&Z{J% a_zglloglgglgﬁ%n]yf ()l rﬁﬂﬁﬂ >;H)(eraﬁnq yl? pﬁeﬂyl 3-(4-ethyl-
piperazin-( 44)-siepyo B}(Hdmp@@fy&%iﬂérdmlyﬂ)yi)%}ﬁﬁ}’ﬂ 3-[4-(b 4ndtRoxy-ethyl)-piperazin-
1-yl]-phenyl, 3-[4-(2-ethoxy-ethyl)-piperazin-1-yl]-phenyl, 3-(2-pyrrolidin-1-yl-ethoxy)-phenyl,
3-(2-dimethylamino-ethoxy)-4-methoxy-phenyl, 4-dimethylaminomethyl-phenyl, 4-(4-methyl-
piperazin-1-ylmethyl)-phenyl, 4-[1-(2-methoxy-ethyl)-piperidin-4-ylmethyl]-phenyl, 4-methoxy-
3-(2~piperidin-1-yl-ethoxy)-pheniyl, 3—‘[4—(4-ethy1—piperazin-1-yl)—phenyl]-2,2-dimethyl—propiony1,
3-[4-(4-propyl-piperazin-1-yl)-phenyl]-propionyl, 3-(4-pyrrolidin-1-yl-phenyl)-propionyl, 3-[3-(4-
ethyl-piperazin-1-yl)-phenyl}-2,2-dimethyl-propionyl, 3-{3-[4-(2-methoxy-ethyl)-piperazin-1-yl]-
phenyl}-2,2-dimethyl-propionyl, 3-{3-[4-(2-ethoxy-ethyl)-piperazin-1-yl]-phenyl}-2,2-dimethyl-
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et hoxy-et hyl ) - pi perazin- -yl] -phenyl,
4-[ 4- (2- met hoxy- et hyl ) - pi perazin- -yl]-phenyl,
wa2@spenazi n- 1-yl - phenyl, 4-[4-(carboxylic acPCI/EP2004/004155
tert-butyl ester) piperazino-1-yl-]-phenyl,
3-[4-(carboxylic acid tert-butyl ester)
pi perazi no-1-yl -] -phenyl,
propiodyl( g‘(@thIdlﬁl lpﬁf;ﬂléhﬂ?—brdﬂl()nyﬂ),hZeWMrmethyl-plperazm 1-yl)-phenyl]-
4- et pi perazin- |-yl)-phenyl

1sobut}é,,é -fA- m&mxa@pnﬂ} p@ﬁ}dzz-@-meth&ymhéml) acetyl, 2-[4-(4-methyl-piperazin-1-

styphfy bt EEh P BRLBRRDEagtyd aRAT Sopropyt-piperazin-190:

phenyl aéééylpyf(ll-(pZHGhdlnll M%lﬁhﬁ%&étyl@ﬂ%@(ﬁ—dlethylamlno -ethylamino)-phenyl]-
di met hyl am no- et hoxy) - 4- met hoxy- phenyl,

ISObu'fYL%(%m@n@mlmd@ﬁhﬂ)-wph‘éﬁyI 4- (4- et hyl pi per azi n-

-yl nmet hyl ) - phenyl ,

4-[1-(2-nmet hoxy-ethyl)-pi peridin-4-yl methyl] -phenyl,

& oKy preferied cBhp6inddiane EXa‘ﬁIlpl@ot mfiydoseaenwg 03/020278A1 ,pp. 17-
5 3- [4|(4 ethyl pi perazin-1-yl)-phenyl]-2,2-di nethyl-pro

. piony

:[,4-(4- erazin-| - pheny
A?l Ehg ééupg % nh{ﬁlt%vl mgﬁg)[q}e@l %ﬂ)%vre@ﬁlagﬁb m tgv eéas(s @f cathepsin K
compoﬁﬁJEYf}or ﬁéeQﬁrtE@in%ﬂtroYll ake Eﬁtﬁﬁi/ frbmdne hfekeﬁ'ﬁte h?fus R ARe® Welir production
3-{3-[4-(2-methoxy-ethyl)-pi perazin-| -yl
(see . VEOYI3Y020228 Al . Byl2).pr opi onyl ,
3-{3-[4-(2-ethoxy-ethyl)-pi perazi n-1-yl]-phenyl}-2, 2-d
inethyl 14propionyl, -(3-pyrrolidin-

enyl proplonyl 2-[4- (4- et hyl - pi perazin-
e)c_agqegﬁp?lﬁ nhbjters m;%he adpnigigteredap Hieys0 P jngaediengior in
conjun {éw?ﬁt%% 1‘? Q&ﬂ%g%t é@%ﬁg?ﬁlef sheraBF]utlc a}g]ent (Qtleer Agent). Examples of

Other Rgdnds ipdude Iyt afel rm tiadted 1o agbl)ts plegiitbl tregia )bk preventing a bone-
2-[.4-(4-1sopropyl-pi pera2| n-1-yl)- phenyl]-acetyl,
resorbing (hfeﬁf;f 3 gq:quﬂsﬁc dlsyqlse 1s)a diseasq pxacerbated by the presence of a high

cathep%n %(48.0@1%1 OFE g}ée%g]n'ﬁ ro%h %ﬁggq}g%agg{]&{y éabxelp%ﬂ%gg lfltor activating

the funptiaf @ﬁcrad[épmmi@mmbhne&reﬂ mhﬁiﬁmigethe asmcebs 6f mﬁéésian‘ﬁQa cancer cell;
03/020278A1, . the cat hepsin K
inhibiting ﬁh%?@é?%loﬁ@é P@tb?r@al Ié%%el&sanaﬂnlabm@gmﬁ growthepfasacoptastic cell.

i,0n
The Ot ARRP L b SOIRRIAPLrBYe, B8 of BoddMfreh Y Sl OB cBsin K
inhibitqrs.olfLihtseosmlfir@erts, ghd VO 3t RBRE TEAIathappin I@Irih?ﬁltorér Beerts their
cathepsin K inhbitors nmay be adm nistered as the sole

therapeye pifectionghepaticnt ovrlaphwith thaitrae powhigh the, OtheyA gens eaerts its
her therapeutic agent (O her Agent).
therapegg&gﬁ?egs o?e@%g{r Agents include, but are not limted
to, agents useful for treating or preventing a

boner esor hi ng di sease, a neopl astic di sease,
&1 p¢ pnpedimsniy theddther dgen ax safud dorshe trneémenfe@emr@een@en af a bone-

s BT GEEORRRR, 5Ly P35OSR Bk B one

Si
loss disease include, but are not limited to, other cathepsin K inhibitors than the first cathepsin K

inhibitor (see below for examples), bisphosphonates (e.g., eitodronate, pamidronate, alendronate,
risedronate, zoledronic acid, ibandronate, clodronate or tiludronate), Selective Estrogen Receptor
Modulators (SERMs), such as tamoxifen, raloxifene, medroxyprogesterone, danizol and

gestrinone, parathryoid hormone (“PTH”) or fragments or analogs thereof, compounds that
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the function of cathepsin Kin a bone cell; inhibiting
the function of cathepsin Kin a cancer cell;

WO ndvshidopsrg t he expression of cathepsin K in aPCEEP2004/004155
and inhibiting the growmh of a neoplastic cell. The
O her Agent can be adm ni stered before, after or
concurrently with the cathepsin Kinhibitors. In these

i ! e
reloasSAOEAORE DVEL (620 S TR ol g0 B BBt pr ragments o
analogp#teredit overlaps with the tine at which the O her

Agent exerts its therapeutic effect on the patient. In

one enbodi nent, the Ot her Agent is useful for the

t U

A NEF L U RO R ARORA S0 RRARR: o of
neoplastic ¢16@l\se nkni @1 earibodlrbm,elhe stherihsmpewtid apehtid @sefolifor dietreatment or

not % é othg e&athe psin K inhibitors than the
prevenfipp of CRUGET(& g Gangeriof fedireast O(J%Iafeutsléalqusatﬁe exkypofhalamus). Other
therapgiti% %g&%’ﬁ%fﬁ‘ltf%_?th(e edtmen® b @@(J&Rﬁh%f R g{ PRptastic disease include,

al endronate, ri se onat e, I edroni c aci
but arei o Hichited 4¢ ellk}dzitingragmts ¢€e.g 1 nitriobainteaah ahenti-nTehiedité (€., methotrexate

Estrogen Receptor Mgdul ators (SERMs), _such_as

+ or A irRRy BIPOT Ao TR SRR YEeT R helaugpmbisiy, colchicne,
dc n 0

e A58 HECAN SRR ¢ ARESRA, Gl e,

methotegxa teg boetsexBiEleibétug), thalédoTibe, tedodasviney akatpidu(uls) viabldstine or

cal.citonin or fragnents or ana thereof. In another
Vincrisgpg) 4 |ar¥’é‘|‘ff°tuli"l”\%3‘§‘ﬁg?f (Bgerp epY Lﬂg@ for the

treatment or prevention of a neoplastic disease. In

one enbodi nent, the other therapeutic agent is useful

florthehidlustrasteresamples off O¢hee Algexnts usdfukcfan dertréatment or prevention of

ca of the bre QvaJs rine, prostate or
cancer JREen by AR 85t et %%Pl@%@ﬂ%m lcgg afdazeledpdochigride;pgronine;
r i a
i 3L oYL 0 R o G ORGP i
amsacragpe Alastrozoles. a,nt]namymﬁpaspmgl)qaseaaspaﬂtn ap@itiiod;iak e agotomycin;
Qposi des,

.__net hot r exat rea
batimal S B BER A i ok by G Uore: Bt timerslat; bizelesin
bleomycd &f‘fa?é Bfoquidat E‘&ﬁ&ﬁ 8&&@& Yl Ed? cacitmoma/cm calusterone;

cycl ophdspham de, 5- rourdci [, crspla
caracemailebwbeatmer carhdnﬂaﬁrr exmlfstmds rcambidnehxadrechlexﬁ&rl capzelesing cedefingol;
al.i do taxal , a_vjnca al kal oid
Chloraro"i?m segﬁewa_mar CISPIAR; cé%in.l?@ae Wsnétogwﬁﬂﬁ‘@b%fc@Phosphamlde
( ( .
eyt BB o OaE BTy SHIISE LB oW
dezagupnipe,eleraguanmb nospiney; dianighonts dobetiix erdoxomibidin;dokeaibio

[ cl ar,ubi ci.n; acodazol e hy drochlorlde
hydrocglepéﬁ ci.ggbox% ne; droloxifene cftl:rat %Iomostanolone propionate; duazomyein;

edatrexate; eflornithine hydrochloride; elsamitrucin; enloplatin; enpromate; epipropidine;

epirubicin hydrochloride; erbulozole; esorubicin hydrochloride; estramustine; estramustine
phosphate sodium; etanidazole; etoposide; etoposide phosphate; etoprine; fadrozole
hydrochloride; fazarabine; fenretinide; floxuridine; fludarabine phosphate; fluorouracil;
flurocitabine; fosquidone; fostriecin sodium; gemcitabine; gemcitabine hydrochloride;
hydroxyurea; idarubicin hydrochloride; ifosfamide; ilmofosine; ImiDs; interleukin II (including
recombinant interleukin II, or rIL2), interferon -2a; interferon alpha-2b; interferon alpha-nl ;

interferon alpha-n3; interferon beta-I a; interferon gamma-I b; iproplatin; irinotecan
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adozel esi n; al desl eukin; altretam ne; anbonycin;

anet antrone acetate; am nogl utethimde; ansacrine;
wa@p@svso2zol e; ant hranyci n; asparagi nase; asperPCTIEP2004/004155

azacitidine; azetepa; azotonycin; batinastat;

benzodepa; bical utam de; bi santrene hydrochl ori de;

bi snafi de di nesyl ate; bizel esin; bl eorryci n sul fate;

rvroc L BB e B! BB N GRS

lometréiﬁ‘ﬁ E@{ﬁﬁmnﬁmlﬁﬁﬁél %ébb(ﬁ?ntmfﬁrh?lﬁfﬂcﬁfohﬂ@,mfs@f)?o%b? $hdYtansine;
cedefingol ; chl dranmbucil; ¢irolenmycin; C|splat|n

mechlou:éthntmnblhuyét;oclcluonémancgestndwaateemeb;dg%@phwtﬂtarmdphalan menogaril;
t ar abi n arb i.ne: gtlno cin; noy ubi ci n

merca EPS P‘a%x %Péﬁxﬁ'i? 50 P W@ B A Pramide:
mitocaftfi 3RURROAR; Hﬁﬁ)éhﬁﬁ G t6tn A1E1ng BTG ycHO 6R{08¥®! mitotane; mitoxantrone

doxor ubi ci n! "doXor ubi ci n hydrochlorlde dr ol oxi f ene;
hydrocu}ouldaxnf'@pbemlmraatdenomd@mis,trm@hamwemp@mmpdﬁim exisuran; paclitaxel;

cin edat exa efl or hjne. chl.ori.d
peEasPRERS PUIIRIGH: REHRBD GE4: ReP aePar el ISP G ik Sroman;
plposuﬁ b%k&iﬁbn@%?ﬂ&@ﬁ‘lbﬁﬂé AicaRiéll ﬁlé&kﬁaneeﬁ&rfﬂﬂér%b&um porfiromycin;
drochl ori de’ estramusti ne’ estranusti he phosphat é
predmrsosjmnproearhmlmalzsalrechlmdmpsnociefcmpwfpns’pu@yydmtﬂmieepyrazoﬂmn

riboprif; TPEpfTidse SHRGE ol AP 5pIcE SRl gimtrazene;

sparfosfa{ets@ﬂﬂw a,gark@mwlﬂ r Qelobaianfim hRE6cHISIaRe S}i.)lfcﬁﬁﬁéﬁnscslpﬂoplatm
sodi um ‘genctitabine; gencitabine h drochl ori d

streptohigdinpsiyeptazacinj @é@fb@mr@ tahsmymdhqsqgra agsodinfy Qﬁ@fﬁrd’@loxantrone

hydrochlo Qi BtnRportind lsbopiad) Ereipte: ey At Sas Hin i e Sl ithe;

temozomR; %Qlodhﬁft}ﬁbﬂ‘eﬁi QazfubiRatifbazanifd; @5re@ifeRe &hﬁt&aueéolone acetate;
interferon beta - interferon garmal b; iproplatin;

triciribineiphospheten trmﬁmt@c ifﬂrmtretxete glwmatq, &@t@@bnambulozole

hydroch@b?lgcz}ﬁ!fug{, Iinagt x%'t ol ! deae;%g]?rteg cge, VFﬁt %ZH{;, gfrfb%aeshne sulfate; vincristine

sulfatel F8asaidt TRAssIRY S Reh e Fﬂﬁhe SERRPVIAERtina B ifaRSViRRurosine sulfate;
chl or et ham ne hy drochl ori de; negestfrol acetate;

vmorelhgieéarg@’@; viprosiding aﬂ@te m;lzphél[ng ﬁulfaﬁg otrzold; zemplatm zinostatin;
bi % ]ﬂ§u5|ne met hot rexat e; net hotrexate sodi um
ZOTubIGIR X%BF fret ur edepa; i tindoni de; mitocarcin;
rritocrorri n, mtogillin;, mtomalcin; mtonycin;
nlto m t ot ane; m toxantrone hydrochlorlde
gemtﬁ ysefid (f¢rdhe tredogalzer ;@evqnbglapmgemnclude but are not limited

to: 20—%)‘%%“@@}/%&38&%%@& ?-ﬁg{:ylnglt ﬁn%}o&faﬁegglfﬁ) fl%lglél%lcm acylfulvene,

adecyp@ﬁtﬂf RRz8184iH A1 d R AR ATAN TR Hists 2l irefaiifs ahibaRRSine; amidox;
ydrochlorlde pllcanyC|n plonestane por fi mer

amifosting |aumolp‘oﬂmm m@;camublpme ambaenioe; anegrepde) @a&dﬁmzoheandrographohde
ang1ogg13}|s hbl?érlﬁ,d antagoiils thorP slfrC? rT%t%lrerlllxh XI%l-ggrglal?Zrlll‘lg morphogenetlc

protein-1; antiandrogen, prostatic carcinoma; antiestrogen; antineoplaston; aphidicolin glycinate;

apoptosis gene modulators; apoptosis regulators; apurinic acid; ara-CDP-DL-PTBA; arginine
deaminase; asulacrine; atamestane; atrimustine; axinastatin 1; axinastatin 2; axinastatin 3;
azasetron; azatoxin; azatyrosine; baccatin III derivatives; balanol; batimastat; BCR/ABL
antagonists; benzochlorins; benzopyranones, benzoylstaurosporine; beta lactam derivatives; beta-
alethine; betaclamycin B; betulinic acid; bFGF inhibitor; bicalutamide; bisantrene;

bisaziridinylspermine; bisnafide; bistratene A; bizelesin; breflate; bropirimine; budotitane;
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ri boprine; rogletimde; safingol; safingol
hydr ochl ori de; Sel C d; senustine; sintrazene,

wG@pashewat e sodi unm sparsonyci n; spiroger mani UPCT/EP2004/004155

hydr ochl ori de; spironustine; spiroplatin;
streptonigrin; streptozocin; sulofenur; talisonycin;
tecogal an sodi um tegafur; tel oxantrone hydrochl ori de;

. t.eppperf _n:  teniposjde; oXJi rone.: 2st. ol act one; i
vutniof it ARSIl FHPBERL HRRLOS SRR bELABAED Banarypor 1.2
capecitabingi @Psoxatni GZahinbitHazdle; B fathidgiriab e COAR @O BI3; CARN 700; |

. Citrate; trestolone acetate; triciribine phosphate;,
cartilagerdemiged mbihitor; qargelnsty; escginekigpsgdnkibiiers éI,CQ§)E mlgmlq whibitors (e.g.,

TR —
olomudth&gdd ﬁiﬂﬂ%@nﬂ@%@ al/RAP Kinagksiahdaors(CRE 8D cirodp@inine; cecropin B;

vi nepi di ne sulfate; vi ngl ycinate sul fate; vinleurosine
cetroreliy ghderdns; dhlprpauingxHinesaHpnamide; Givaprestici-perpByrits; gladribine;

.oV idin f ate: zol e; zenipl atin: .zingstatin;
ctomitd s MRlop s BBt S o B SER G coRGBL ThBmif R T
combrdtist@tndalogs; dohexeant; ictimbbciamyIer cﬂidﬁﬁio!ﬁ?y&c&iﬂycﬁf& cBftophycin A

n D3;

_ limted to: 20-epi-Il,25 dihydroxyvitam )
derivaties: (wanyir O+ exdlopentapihraguirangss; cyslopltanbicypemycin; cytarabine ocfosfate;

ful vene:. adecypenol.; .adozel esin:.. al desl eukin,..
vy AL R ERRR i AR LSBT Sl
dexaméhhdod s deR BosfamidRot@iraidxahe; degidtapaadll; dhizfjubie; Widaderih B didox;
_ anagrel i de; anastrozol e; andrographolide; angi _o%enesn s ‘
diethylperspasiminsy; sihydra-argersysdings dibydraigsel, 8+ d@xamyeiat diphsnyl spiromustine;
ti-dorsali zi mr I Fotein- .. o . )
aoceaLA G 30 AR BLPRARSAEL S RRLEAE Piatiops peamyin s
ebselerf RtdAeAIRE psdelBsing RAtedb Rt abN e idnithiRg e m RO Bh SIS, PAUBicin;
~ nodul ators; apoptosis regulators; apurinic acid,
epristerde; cepPBHNETIRACLUS: eftiveHe agRIksts; $aisegen agiakemists nesanidazole; etoposide
a . ri pustkine.. axinastatin 1: .axi.nastatipg 2. ... .
phosptfle? SRR ERRL: G0 lhetEhint oUREMRR Maviel haRiulte! Rardpiridol
flezeladieC Bhdster6ie; fuadrhbias; lidaddnadruntead hysdhirideBfdRfeMBhex; formestane;
. antagoni sts; benzochl orins; benzopyranones, o _
fosme%rf,@@y}@pm; 128dyBrym éqxapbj.frgl; |ga]élpgm1§.@ﬁe; geé@c‘n@bm,e; ganirelix; gelatinase
inhibit&%%c?%?ih&ggl%tg E&%@%ﬁbr& lgéé)ﬁ{l)l?z} u'g{e?égﬁlig;%e%hmgﬁl%ne
bisacetith iRy hypediciy itap@oficnRid; Magitatin didlox Bt [ddBaRodd; ilmofosine;
. bi zel esin; breflate; bropirimne; budotitane;,
ilomast i dareasridenssiintiguinad; énmunestinpiantipeptides sinpHslikegrowth factor-1
Rk R e R —
ipomea@al, AQXpoplice %Sbﬁl@d@bﬁéd@ﬂ?@%&; MdhoteORMic6R&in Balthdelragte
) derived inhibitor; carzelesin; casein kinase
jasplakinelidgikabalalidq Gdmpellarin-N-tggestase; ilameasideplemaguycin; Jenograstim; lentinan

e AU e R PP o,

leuprolide-+estrogen+progesterone; leuprorelin; levamisole; liarozole; linear polyamine analogue;

lipophilic disaccharide peptide; lipophilic platinum compounds; lissoclinamide 7; lobaplatin;
lombricine; lometrexol; lonidamine; losoxantrone; lovastatin; loxoribine; lurtotecan; lutetium
texaphyrin; lysofylline; lytic peptides; maitansine; mannostatin A; marimastat; masoprocol;
maspin; matrilysin inhibitors; matrix metalloproteinase inhibitors; menogaril; merbarone;
meterelin; methioninase; metoclopramide; MIF inhibitor; mifepristone; miltefosine; mirimostim;

mismatched double stranded RNA; mitoguazone; mitolactol; mitomycin analogues; mitonafide;
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ol omuci ne and purine anal ogs); MAP ki nase inhibitors

(CNI -1493); castanosperm ne; cecropin B; cetrorelix;
w@bdoswokass chl or oqui noxal i ne sul f onam de; ci capCDBP2004/004155

ci s-porphyrin; cladribine; clomfene anal ogues;

clotrimzole; collisnycin A collismcin B;

conbretastatin A4; conbretastatin anal ogue; conageni n;

mitoto%%?ﬁ@:ﬁ%; %Ifcgvtg gcé(yr?{;lla%s)qqg,téglj.tmgguég, %?&’Xr%iterﬁe? r;nol gramostim;
monocfoh&! ARBBER 'Ehﬁfaﬁ%%ibﬁ&ﬁ@ geﬁaglﬁgltaﬂﬂhﬁh&m hE3PRBRM Gibfd A+myobacterium

cytar abi ne ocft osft at €; ic factor; ‘cytostatin;
cell watlask| inopidainol;dediiplebirngresidahyalgadiiebiemmsitiplesintrsippressor 1-
based tggrgf}l}gfnta%gs {;.}elﬁ%ﬁ%gé(r: %g%ggl?cgﬁeeggﬁq’ d ;a 1%?/é(cg)ggts§al cell wall extract;
i Qfo%Ethdaer’yﬁ?l%HHenﬁi Bitiivndl BervzaRA@GY hd e R; tip;
myHaps| hydr ot axol , 9- cfiuoxarryci ?1; i ph}ényl esp’inrac%rrﬁﬁé i ne;
naloxon@ipentxedine; deposmmaphtegih;ametb gostimpigedaplatin; binveybicin; neridronic
... _drol oxifene, drapabinol; duocarmy.cin. SA selen; .
acids g GRdqPRE S s R e G EL PO S sl Hoxide
antioxi@ARERGIyEr04-8E iguﬁﬂhé;%h%bt'i’de; BRIckSInR! (’)l%hucleotides; onapristone;
estranustine anal ogue; estrogen agoni sts;” estrogen
ondansamog godassespn;airanin;dazlolytokirest iogowt;dempplosmhabterone; oxaliplatin;
exeme_sta,]ie; 1_f adi}.ozofre; fazarahine, fenretinide; .
oxaunQERYCHY.REP keli FAGLEREr PRIOENFS, BOUITYE! dBTvativ e Pallepingie.
itdy AR QB drbhid d8iaaPAda’ytribl; YRh QHARO pab AR iptine;
palmi ﬁ}ydrochl’%ri de: lforfégai\ rre%im f’??rrest ané;b f%és‘dtu?f %%Zielr%l;ptme’
pegasphgasmpsldesiag; pgaiedn mjlymifa'eﬁa@iluyr, ipentosfatin; ipentrovole; peefubron;

perfosfggll.%al' C; Ipt 3}13&0&8@8 %q%lgfgﬁgly‘gﬁlh%ngﬁﬁgt’ geﬂ&kgbﬁgcé%inhibitors; picibanil;
pilocar?igl% %g&ﬂ&ﬂbﬁﬁ@ﬁﬁﬁ?ﬁﬂ?éﬁh%ﬁu?ﬁﬁﬁ%ﬁc@ﬁﬁ AeplabMpes) Sﬁﬁinogen activator

androni c acid; i1darubicin; 'idoxifene; |Idranmantone;
inhibitert plafiosmrempidxo phsinemn;compouiadso platingo g sminemogplaxp dorfimer sodium;

i nmunost.i mul ant tides; insulin-Li rowmh . ... .
porﬁrowe%plfegeléﬁle% !pr(?;g{ﬁgﬁiap.aﬁ(?nei; B{Oé*aggpgwhgggtﬁf@fgpe inhibitors; protein
A-basell Mg 8 miRlatdit bﬁnrcéiﬁ WiaBS¢ hIPRAIPIREN kinase C inhibitors, microalgal;

i ododoxor ubi ci n; i poneanol, 4-; iroplact; irsogladine;

proteini tpwisien gphesphetasé mbitotvoh pitigomuldoside phpsphestlase mphibitors; purpurins;

j aspl.aki naol.i de; hal al i.de F; | [larin-N triacetat.e;
pyrazologiairaBor S RBpaob nanbisk i ime fosmtspiea mrate st
ra]titre%e‘?i??ﬁﬁ&feﬁbh;r}étilll(ﬁ_& hQd 0.8, 9lcRUKANIAstbitUREd 19 ihRBitEs (e.g., sodium

eukocyte al pha interferon;
butyratk supemoyladdide hiydwgamiqucal e ER Allgmas farmsppyoteln tgnsferase inhibitors; ras

. ...l evam e: l.jarozal e: l.inear | yam ne_anal oque: ..
inhibitgrSy g B oRCeaiaiie CHBEEY B TEBUENRE 18 SHdohgrphizoxin
ribozyATRILRHRam]de SR RkiIAT S tukind, ARARYEL; PaquihAE hitififone B1;

| omet rexol ; | onidam ne; | osoxantrone; I%vast atin;
ruboxyl; safimgdd; sagntopiny $ayCRidh sarcopltytali Asrsatgearagdtive;iSdi 1 mimetics; semustine;

senescelggég ﬁ,glg’lf%ﬁfdgﬁ@ftloy %g%?@fgbﬁl?ﬁ%&% | ;fsff grr]1S | %‘%sﬁgr;gaﬁg?r?ﬁigitt(i)rg; signal
transdvlcBBh Qi'otdﬁ{a?dr?r;erﬁ?ﬂbg'lé ShatPAflgeR Bl 1168 &, BBl MiRizoxane; sodium

nmenogar i ar one;
borocaptate; sodium phenylacetate; solverol; somatomedin binding protein; sonermin; sparfosic

~ acid; spicamycin D; spiromustine; splenopentin; spongistatin 1; squalamine; stem cell inhibitor;
stem-cell division inhibitors; stipiamide; stromelysin inhibitors; sulfinosine; superactive
vasoactive intestinal peptide antagonist; suradista; suramin; swainsonine; synthetic
glycosaminoglycans; tallimustine; tamoxifen methiodide; tauromustine; tazarotene; tecogalan

sodium; tegafur; tellurapyrylium; telomerase inhibitors; temoporfin; temozolomide; teniposide;
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meterelin; nethioninase; netoclopramde; MF

inhibitor; mfepristone; mltefosine; mrinostim
wor@saiwked doubl e stranded RNA; mitoguazone; PCT/EP2004/004155

mtolactol; mtonycin anal ogues; mntonafide;

18m totoxin fibroblast growh factor-saporin;

m t oxant rone; nof ar ot ene; nol granosti nm nonocl onal

tetrach%g(lt%e%g X p?i Qé@%ﬂ{n%‘eo aili Zﬂiag %agiﬁgcgc%r%l% ggﬁf}m V\%]P(rletlrk thrombopoietin

mimetidPRyAhaITedin; tH}dﬂnbpdSibt@n chbiﬂof £9hBtahAtoGIRnE thﬁ’ﬁicbdtﬁlﬁﬂatlng hormone;
mul tiple tunor suppressor 1- based therapy, nustard

tin ethy r@ﬂp@a’a@@m, tirgeareminey sitapeperibirl@ideninpaeniet taremifense fatipotent stem
cell fac'\f_)r ltr%f%fét[o%q}x %{sl &Qt?r{ ?Ilil(?tﬁa(!g- (#1}{!: qh@l%lbin%anr%etrexate triptorelin;

ute berzan o ; hagre
tropiseah;a¥ 3RS kAR Kigise mﬂmwm tyri)ﬁ@dﬁin@’f BT inhibitors; ubenimex;
nartograstim nedaplatin; nenorubicin; neridronic
urogenifal sanuSrfk@tVPéigr@ﬁherﬁ@bWM Kastor; wiokinasgeaentonAniagepisis) vapreotide;
variolin !Bt %qq?r ﬁ/'st%&g%% %?tg Ste. tﬂértaf)}p Vepa?e ?P &e aml%a Sltg}t]délﬁs verteporfin;

niter anine dctreo
Vinorelﬁiﬂeg@lﬁiﬁﬁlklﬁﬁt\hﬁiﬁﬁm vorvaple} Sdnofeone) Pelaplagh;ARscorb; and zinostatin
ondansetron; oracin; oral cytokine inducer;
stimalagpera Broferres adsitionsl entcanserdiig ae idrilucssarasibantliencovorin,
paclitaxel; paclitaxel anal ogues; paclitaxe
derivativ pal auam ne; pal m tooyl rhi zoxin; pam dronic
a8 @Woréﬁﬁsmhrth@) fore&%iiieﬂ?é‘?iém IBYFIAI9R P ides in a yet further aspect:
pazel i ptine; pegaspargase; pel desine; pentosan
pol ysul fate sodi um pentostatin; pentrozol e;
perdetholdrag riefipet dtest @oingdsing es-adnidistation)wg.;concomitantly or in
phenazi nonyci n; phenyl acetate; phosphatase. inhibitors;

sequensfi,@i Bébﬁrﬁpeuapilbt%ffeﬁilﬁ@amyw @é A |Céthmﬁén Kpjnhibitonped at least one second
drug s@'c thEJ éh%c Qﬁ'@%bﬁ)s fl:) r@rsutﬁ)é ?%ﬁla%]g%%ﬁsfnbone loss diseases,

agasﬁﬂﬂﬁ&@ﬂ@@yeplatinunitrianine conplex porfimer sodi um
porfironycin; prednisone; propyl bis-acridone;
prostagl andin J2; proteasone inhibitors; protein
'g?rg? ghi%gad?mr% ggm ng%’l 4;1 IaL Io [ Il(Rr aglé]lgg%l%renpglslklggif ﬁltﬁe%peutically

effectite)dn@Rind 6f W@a@i&@kﬁqe iAHwttde)] dn@rb§ at REStIoNe seénl @FStARe selected from
phosphorylase inhibitors; purpurins; pyrazol oacridine;

a therapgptic dgsiyilageinst amdess clisieasep ot & ox jnstidajdderhove ditjeUgtanay comprise
Mﬂ&é Sagntg c?nistst raltitrexed; ranpsetron; retinoic
in Qs oy & g MIgSaEn.pA) - hi st one deacet yl ase i nhi bitors

(e.q. SOdI um butyrate, suberoylanilide hydroxamc
aci d) ; TRAIL; ras farnesyl protein transferase
i Whérb theorathepsiadK inthbikirs anesdmimstex@din bmjinindt'tonrwith other therapeutic
telli t denet hyl at ed h R t
s B AL R B o i

n
course p%g e&mgga?xli ﬁigég?ﬁé Si%0-d O%ieihﬁio %‘eﬂief‘ﬁ ﬁsPhcﬁPhonate, a

sar cophyto
SERMs araglcétonsy, a MIHSdIPTH fragméritos a P éhanstlogue or others, on the specific drug

employed, on the condition being treated and so forth. Pharmaceutical compositions comprising
cathepsin K inhibitors and a second drug substance may be manufactured in conventional manner.
A composition according to the invention may be administered by any conventional route, for
example parenterally, e.g. in the form of injectable solutions (e.g. for zoledronic acid) or
suspensions, or enterally, preferably orally (e.g. for Compound A, see Example 1), e.g. in tablets

or capsules.
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senescence derived inhibitor 1, sense
ol i gonucl eoti des; signal transduction inhibitors;
WG e@aakooes ansduct i on nodul ators; singl e chai n BC/EB®N4/004155

bi ndi ng protein; sizofiran; sobuzoxane; sodi um

bor ocapt at e; sodi um phenyl acet ate; sol verol;

somat onedi n bi ndi ng protein; sonermn; sparfosic acid;

spi camycin D; spironustine; splenopentin; spongistatin

1; squal am ne; stemcell inhibitor; stemcell division

| A RdAN K irhihiRire (¥ LemSun@ MRk BRIdS td A RhibRk She function of

sul f noSi ne; superactive vasoactive intestinal peptide
cathepsin Kaigene ot mosweilslcsttlasues ufatiiepsin Kviaeigs distloesd igyFetduinietal., 1994,

ot B O3 B85S el B S AR b g grtinbving

least 9%%%09}3&9%5%& sid Bl ur apyr ylium tel onerase
I nhi bitors; tem)porf n; tenozol onm de; teniposide;

19tetrach|orodecaOX|de tetrazom ne; thaliblastine;

R Bl e A R SR R A p—
capablé BYyi@tihk A®Bne 1d3Y BRbASeSthi paktlcaldr BEeROBIHRNBss dlséase%t bﬁékerably severe
etlopurﬁurln tlrapazan1ne titanocene bichlori
Osteopozroﬁxs,emc lerablt ssivenei oisaporosis in p@ﬁt@momu@drmmeln (] ampiastlc disease,
slation ors; tret r
ity oy g PRerb P Rt eareaee b Piegbiars A dipfnimproved by
the preEéHE:@ of @Jﬂhéi’)@m K YAHISikdIS, detiPasR th@hin@tlérpéﬁcatﬁépﬁifﬁh@% él Béne cell;
i nhibitors; ubenimex; urogeni tal sinus-derived
1nh1b1tlgg(§1w fangtedn ¢fi qatheysm;li:m cang¢r(ﬂellnla1;@mr@:tbptenpresswn of cathepsin K in
ant otid var olin B; vector system
a cell; @P?ﬁﬁ38¥§%%gﬁgﬁg0?%8?§g§m &8 ‘aresol ; veram ne;
verdi ns; verteporfin; vinorel bine; vinxaltine;
vitaxin, vorozole; zanoterone; zeniplatin; zilascorb;
élim terim Gedfeati veham ounthinegrmnectionafidy areuﬂleadmﬁmpecatia hgent means an
r our. .and_| eucovori.n

er.. drugs
amounf {poaflE oF fEine e Rbia bratChory o he 1f Paahie foibtRting foss
diseascBI R¥fceldPy deed dbRlopbrekis h@éfeaamy@vere%s&%b&%glsaﬁ gﬁfn'eﬂ@}gmsal
apove COITprI Si ng co- adm ni strati on, . g. concom tantl Yy
omenoa nc«pplwq \Jesgase, alritss, aldme@qwzmcpecbatwbsefat@msm@ clrestuogen or a

dlseased §0V§§k?§’t %Ergse%lgpg ag Loy &ﬂﬁdl&l%gﬂ g%B%QEgmggn of cathepsin K

in a boh&JIR mﬁfsltlﬁ% ﬁﬁ%ﬁctﬁﬁﬁi%ﬁﬂmﬁ’s@ﬁ‘ﬁ ihasanér %@H‘Sﬁﬁbltﬁ}g&he é%pressmn of
i ndi cat ed ove. , a therapeutic conbination,

cathepsmn K ipa q@HcMaghnbg)ng the gromith ohg nedplastit kell, apale the aathfgpsm K inhibitor
£ ?th munt?}ﬁ{a'la a C‘ﬁt hepsin K inhibitor, and b)
is exe éllg’ls gliap 1§°§é’5 AtipEHiice sel ected froma

t herapeuti c agent agai nst bone | oss di seases, e.g. as

i ndi cated above. The kit may conprlse i nstructions for
iTihe teraniasegenc doinpaf bone loss diseases™ means one severe form of bone loss

diseases as defined above or can mean several severe forms of bone loss diseases.

The term “severe osteoporosis™ is to be understood according to WHO, i.e. severe
osteoporosis is considered to be present when the value for bone mineral content is more than 2.5
SDs below the mean for young adults and there is at least one so-called fragility fracture (a
fracture assumed to be associated with osteoporosis because it occurred as a result of slight

trauma).
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Where the cathepsin Kinhibitors are adm nistered in
conjunction wth other therapeutic agents agai nst bone
wo ows/oghoseases, dosages of the co-adm ni st er edPCT/EP2004/004155
conbi nati on conmpound wi Il of course vary dependi ng on

the type of co-drug enployed, e.g. whether it is a
bi sphosphonate, a SERMs, a calcitonin, a PTH, a PTH

fraqnment. or a. PTH.anal ot hers,.on the specifjc )
g B BB IRy O BB PEavE e Rgerebin a specific
area oftRhE sy mEAAFARTRIHnboFihirePATPAS bk the BOHRNIERY is measured in grams;
cathepsin Kinhibitors and a second drug substance may
area is pecapured fregsuareadntimetersnvant Biidis desaribed as gravwmso squarocentimeter.
according to the invention may be adm ni stered by any
conventional route, for exanple parenterally, e.g. in

R b PTREorbNiGRpAE @e %@h@&én@ﬁ? with-tBat of &e ARta@8heAisy young
acid) or suspensions, or enterally, preferably orally

adult waman at tlragepigduhrdcotes are baredaompl datisficalanepsutiersalletbthetstandard
. .or sul.es. -20A."cat hepsin inhibitor" is a conmpound
deviatBh (OF S gRn R RiRE FOR P PSR of cat hepain K

in one or nore cells or tissues. Cathepsin Kis e.g.

di sclosed in Tetzuka et al., 1994, J Biol Chem 269:
106patieod is au animel, iadrding.dfub naflinitediio; an dimsl gichiatcowgmibnkey,

rot.ei n. having at |eas 5% honol t.o cat hepsin K
horse, SheBb.iE, chickBy. ke Deniafioin P8 ORE b i oG LTS Pig i one
embodfiAéh aRsimmK, ihdobid: embbBiaRet ARuARRUNt capabl e of

treating a bone | oss disease, in particular severe

bone | oss di seases, preferably severe osteoporosis,
Priefigveadiby isfiviberdasitedbyesi o illistpesh Ehe Pellsmihg Examples.
wonen, a neopl astic disease, arthritis, a disease

exacer bated by the presence of cathepsin K activity or

a di sease inproved by the presence of cathepsin K
inhibitors; activating the function of cathepsin K in

a bone cell; inhibiting the function of cathepsin Kin
a cancer cell; inhibiting the expression of cathepsin
Kinacell; or inhibiting the growmh of a neoplastic
cell. The term"effective anpunt” in connection with

anot her therapeutic agent nmeans an anount capabl e of
treating or preventing a bone |oss disease, in
particul ar severe bone | oss diseases, preferably
severe osteoporosis, preferably severe osteoporosis in
post menopausal wonen, a neopl astic disease, arthritis,
a di sease exacerbated by the presence of estrogen or a
di sease i nproved by the presence of cathepsin K
inhibitors; activating the function of cathepsin K
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in a bone cell; inhibiting the function of cathepsin K

in a cancer cell; inhibiting the expression of
w@aikepeesr K in a cell; or inhibiting the growdr/BP2084/004155
neopl astic cell, while the cathepsin Kinhibitor is

exerting its therapeutic or prophylactic effect. The
term"a severe formof bone |oss di seases" neans one
severe form of bone | oss di seases as defined above or
can mean several severe fornms of bone | oss diseases.
The term "severe ostéopdEEé@QELﬁé t be understood
according to WHO, i.e. severe osteoporosis is
conS|dered to be present mhen t he value for bone

agin-lypldhenzamide

Com uqlr | le gﬁic&sson% fér : de‘f’m ]il\?ﬁ 5 S §c%aﬁQL ln oq'ariectomized

8 ¢yl i} K hat dorskS mentbecurred as a
result of slight trauna) 21The term "bone-m nera
density" or BMD neans that the anpbunt of mneral in a
The pre§@1ﬁdi8 ﬁﬂoﬁ:ﬂﬂbmmiy bpmbrrhal imeaisuto@skessFheeffoor &f GOMBOEND A on bone in
he den b sured in. grans; .
o mon g T e L PROrat AP OV SPHBR B Unonkis HRE fadt s been
shown i@l§&@Fdl BradicS cgiBINGs!@PENiS SHdateiceEiink BRéRM. (JoHABe CBFeterson PE (2001)
T-scare" conpares the bone density with that of the
Bomaza&grééé heal t hy young adult woman at the age of 35.
T-scores are based on a statistical neasure called the
standard devi ation (SD), which reflects differences
Methodsr om t he average score. A "patient" is an aninal,

One hm'lcﬂ&i ﬂiﬁlbc{ég-breﬁ WmdlOdynb bt sGhorikBys (MAcRR FABIEuISHUS, r1231 B%M’s of age with

ey, horse, sheep, pig, chicken, turkey, "quail,
closed gawth PepiRy, arqwsed for thi%aiudywampﬁed llm@alpg%nca eath §iLg, Elghtyanrénals

oo SR T By S TR s sy

They are bsgd twiat dagly by oral payageovittowhivty (Bisalhgsl me:r) FAEOWMRPUND A maleate

l,e
(COMI@:“WE- f\éj\kl@nfgrrrlegtlﬁoqthsé brlJ%lr?byl Vcvcl ohexyl 1-4-(4-propyl - pi

perazin | -yl') - benzam de (Compound A) positive effects
T‘bl].a‘ q neral density (BMP) and bi onechanics in
able 5?15%?6??9@% (OVX) Cynonol gus Monkeys after daily

GroupOr OVX staailse Mestf Qticlk8 MDosd@ig/Kehdaypr €S amse (m%mg/haﬂ) ONQNumber of
study is perforned in order to assess the effect of

COVPOUND A on bone in a noftRAA%n pri mat S0PHr18of Animals

g OSTEQREROSTS. Vg OVX cynonolggus nonkey 1S cfosen as 20
it has been

o OovX Vehicle 0 0 20

L OovX COMPOUND 2x3 2x3 20
A-AF

M ovX COMPOUND 2x10 2x10 20
A-AF

H OovVX COMPOUND 2x50 2x30 20
A-AF

DXA (Dual Energy X-ray Absorptiometry) of the lumbar spine and femur is performed twice prior to and
at 3 months intervals during treatment. Compression test of third lumbar vertebra and a three-point

bending test for the midshaft femur are carried out according to standard procedures. In brief, the cranial
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shown in several studies to exhibit osteopenia and
reduced bone strength (Jernoe CP, Peterson PE (2001)
w@ewe/04P0®B (1) : 1-6). Methods One hundred pur poBEF/BPBO4/004155
f emal e cynonol gus nonkeys (Macaca fascicularis), 12-13
years of age with closed growth plates are used for
this study conducted in conpliance with GLP. Eighty
and caudtll ey & ewhd»eft%ﬁltbobj' hraterofif to obtmmiae;ettehm badylspaEimke W&h two parallel

assj the s o under went. sham sur y.
surface%ﬂ@;ﬁ%gwg GeBa R %h% BPR S 3%9%&8%&6’8 iralfipand a load
applied(a€lh Sdnktaht@EspYRERE) rod of CAMBREAMNIN A TR taf TsEEMAk IR cal Testmg

A- AF) for, nmonths (Table 1) Treat ment groups
Machingy Hhgferesnis Bpeed 98 ﬂ’Fé%WefAPRHOEF %fﬂ adg@é P?lﬁ*g?%ewa Aytpreyydethe anterior side

facing ((cﬁgl@léﬂl/ ifl 8Y InshHDIBEhaRikal TRt BMchinE A RLNS o aﬁﬁ‘bdﬁ@ﬂa& d%placement
ham Vehicle 20 OVX Vehicle 20 L OVX ClJND X
rate OszmnAnWFfaWG\/X COVPOUND 2 x 10 2 x 10 20 A-AF H O\/X
COVPOUND 0 2 0 20 A- AF DXA (Dual Energy X-ray
Absor pti onet r]é/e)é of the lunbar spine and fenur is

All gropedatagrerfitst eheiked toensore they mentthe@ss@npiions i pirametrio awadysis (normality,

I
s S 0BT e SRR Bt Pl o s sy
possibleriR¢siiafusing Eamformcdadateaarc heed fo dntelamwpmi Ingerter] sk@andemalyzed by one-
way anﬁgm \yér:l en% Trs}ayb H@f\"ékl) eol}g/u Gabfed %FSS@(? dor(l:cae %gr&}rleg,tgeg?atrpent phase of

the studyoByr VSIﬁ)aiﬂ:ds mmﬂ tdpeettwby Mmgtﬂeaieatmenﬁ;ﬁxaasa amlw@ (amiup hime) analysis
of a i mat e I‘IE’I Eachsec nmen a
of COV&E%G %@é% I%th!h ep'eatg mg%BHCF %IH Ig? {S éls hgl‘teg &QEO% evalugtlon

averagéﬂaS@ﬂnaﬁﬁﬁﬁfﬂﬁndi\a&lﬁl fimfls [keY 49 thertoldriateaRbdultSarke Bredéhted as Mean +
stron Mechani cal Testing Machine. The femur is

SEM(S&“Q?’I@B“%W tP@t ower supports of a three point bending
fixture with the anterior side

Results
COMPOUND A is generally well tolerated.

Baseline bone mineral density (BMD) of lumbar vertebrae (L'V) 1-4 is not significantly different between
groups. LV BMD increased in group S until months 6-9 and remained stable thereafter (Figure 1). In
contrast, LV BMD does not change in group O and is significantly lower than in group S from month 3
until the end of the study.

All three doses of COMPOUND A inhibit the effect of OVX on Iumbar spine LV1-4 BMD. Group H
tended to be less efficacious, which may be explained by its effect on food consumption and body weight

gain.

See Figure 1 : Lumbar spine BMD (percent changes), Percent changes from baseline of lumbar
vertebrae 1-4 BMD; means = SEM, n=19-20; p<0.05 versus OVX for all groups by repeated

measures analysis.

In contrast to the vertebrae, BMD of the femur does not increase over time in group S animals (Figure 2)

and OVX caused a significant decrease. All three dose levels of COMPOUND A cause a significant
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facing dowward in an Instron Mechanical Testing
Machi ne. Load is applied at a constant displ acenent
WO 2608/0¢902802 nmmimin until failure. Al group dap@EI/EPI04/004155

first checked to ensure they neet the assunptions for

paranetric analysis (normality, honogeneity of

variances). Data are transforned, if necessary, to
increasdfﬁa_ezthoteffemmsiﬁ‘ﬂﬁmbinpnsd ’@%rcmp@@feytha@hp]@§§ miginghs pElétsﬂF'tggre 2). This is
most prélz(’lﬁlg%gltfgr%gé){uggl apg d1§ gﬂaemur @ ﬁs%gvgwggﬁt aisg tg%egﬁﬁ %te ?mcllsgaft femur

vari ance (1-way ANOVA) for vari abl es assessed only

wnote 3 e e LSl BN Rrshie) B ot om0 gt B oot tme pons,

and diffRRAES forabiohie VWityes G signﬁicaﬁtlaﬂﬁ))nthﬂ ﬁd)r)g_&dnﬁ)s 0fand Bl behéh 18 for

ANCOVA), wi t h repeat ed_ne res ti s, used. For
group l\éa{%ﬁ %Wﬂst&%ﬂ aaeis it the %@%dsgaéfépﬁ?sﬁa 'ba Biger ggroups L and H than
mgmu}l,srgjén\dlgig@ble@;n mals is used as the covariate. Results

are presented as Mean SEM (standard error of nean).

Results COVMWPOUND A is generally well tol erated.

See Figis 8! { eebl?ﬁ]l ﬁl\/ﬁ? @ BRinkYs %ﬁ&k@t cﬁ% )é baseline of whole femur

ertebra S not significant ferent
BMD; hesheet SEY, oS- ZOLpK(BM)vemm(é‘dXeﬁr alh gorups pndStimmpioints except group
mont hs 6-9 and remai ned stable thereafter (Figure 1).
Sham gt 2aeethsast | LV BMD does not change in group and is
significantly lower than in group S fromnonth 3 until
the end of the study. Al three doses of COVPOUND A
Biomedhprhi¢ah testingtné lusitfapvartebiae (VD rdemembatps kiphet eralpgg of mpxigm, load for

s S YR SIS | B 3% 0L TGN ol e B
COMP@HN@M trepament g8@ps ACgase mahmum_luarbfald tigpifivet 185@11@:2@1 foe ptoup H.
Max1m% ?ctag c)vgn Jﬁlgx%gs%ﬁ/goo%?%g%g Sup%{.__lm”] P a%ésl iggue %Jag}g%m%p%ant correlation
betweefBXD a1d nadxinm@i a5 obpinee fre atl gbupe@sureay. anal ysis. I n

contrast to the vertebrae, BMD of the fenmur does not
i ncrease over tine in group S animals (Figure 2) and

For the @\irk BetEied tat 6f tBleftifeaRtmideR 8asRr refits did61RanddPLgroup S and group
| evel s of  COVPOUND A cause ? signi ficant 24increase
1

O indicgjpng that pmptogwéoeéélﬁbw 8 sigy gqnbwaﬁt\pétlihq Hechamenl gropem!:sn(Table 2).

Values B kds Davii £ K &k High& tigah-groliPics aktifoufP§thtisREAR AR ENt LR for energy
proxi mal and distal fenur (not shown), but al'so seen

and toughnessier gpshand B Maginum load and BMD are highly significant correlated for all
groups (Figure 5).

See Figure 3: Lumbar vertebrae maximum load - Maximum load in LV3 compression test;

means = SEM, n=19-20; ** p<0.01 versus OVX, # p<0.05 versus Sham.

See Figure 4: Lumbar vertebraec BMD versus maximum load - Correlation of LV3 maximum load

with LV3 BMD at 18 months; p<0.01 for all groups.
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Whol e fenmur BMD val ues of COVPOUND A-treated groups
are even above sham for nost tine points, and
walrdobmsmexes for absol ute val ues are signifi caPCT/BP2004/004155
nmonth 9 for groups L and H and at nonth for group M
The anterior-posterior dianmeter of the fenmur m dshaft
tends to be larger in groups L and Hthan in groups S
Table 2MidsHaTefehnar BjomeBemidsi gure 2: Whol e fenmur BMD (percent

BWD, neans 8B\ n=199%8 p<0. 05'%rsus ovRfflor al| High

C Ci -

Max loddl OUPS angofyLI POl Ngsp-exg£ept groupgSham gy 13 NONTRS3 1 45
Bi omechani cal testing of |unbar vertebrae 3 (LV3)

N)  deronstrates higher val ues of maximum | oad for group S
Energy @S CONPAr §f4.070r oupoys by di fihgg e9ge argppisgs 1276487+
statistically significant (Figure 3). Al COVOUND A

(mJ) treatment groups increase maxi numload and the effect
imath SN F 1 ¢@ntsfor grgpp sH Maxiqum | oad i5; eyen 6+
Ultlma%ncrg%sed a%{;ve the group S level for this group. A 1964
N/mm’hi ghl y significant correl ation between BVMD and naxi mum
Load is obtained for roup Fi.gure 4),,Fof,the
Toughng’f'-spoi nt be‘;ﬁglﬂ:@g t est 2805#&9%6 Ie?%ﬁ?g%ur m dgﬁéﬁqp 3.6+0.2%
(MJ/mnsh mi | ar results are obtained for group S and group

Momenk 151 Catiact - orf Eiia wochanP AP pr opertl 5L (TabfR+20

inertia 2) . Values for groups L,M and H are higher than group
+« » although statistically significant only for energy
(mm’) 5nq t oughness for groups L and H WMaxi num | oad and BMD

3-point BERItENbmRAIAR i 3Mbans IIEEL, ak-65120; @an@bdid §HRUPS versus OVX
(Figure 5). See Figure 3: Lunbar vertebrae maxi mum

| oad - Maximum |l oad in LV3 conpression test; neans
. = - -k .
See Figdrdb: MEHE R DVIDA s YER i , Ci ng HaShit fomur
maximumbadiwith addshaftGanueBMD, @ar nehsurdBbyraxvino DN adl Sxnbhths; p<0.01
: LV3 BMD at nonths; r<0.01 for all groups. 25Table
for all FRRfshaft fenur bi omechani cs Sham OVX Low M d Hi gh Max
| oad 897 28 850 44 972 38 894 39 973 45 (N) Energy

1075 71 974 75 1305 91 * 1126 1276 87
See Figure 6: Mineral Apposition Rate (MAR)

Mineral apposition rate (MAR), an indicator of bone formation, is reduced at cancellous bone for the
femoral neck by the mid and high dose (Figure 6) consistent with the action of an inhibitor of bone
turnover. Unexpectedly, MAR is however highly significantly increased at the periosteal side of the
femoral neck and even the low dose is active at this site (for measurement of the MAR: see Parfitt AM et

al., J. Bone Miner Res 1987; 2: 595-610).
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(mJ) Utimate strength 195 3 186 5 195 5 193 3 196 4
(N mm®2) Toughness 3.2 0.2 2.9 0.2 3.7 0.2 * 3.3
wWO2®584%928 0. 2 * (MJ/ mm 3) Monent of 286 11 28PCT/EB2082M4155

20 290 16 322 20 inertia (nmi) 3-point bendi ng testof

m dshaft fenur; neans SEM n=19-20*; and bo=Id p<0.05

versus OVX See Figure 5: Mdshaft fenur BMD versus
Summaygxi nrum | oad - Correlation of mdshaft fermur maxi num

load with mdshaft fenur BMD, as neasured by in vivo

DXA at 18 nonths; p<0.01 for all groups. See Figure 6:
Ovarieddnniesdy0 VA pgsiniol gus niaa]t@s grividytedvbrally fok 18pooths tvitB, 10a6re50/30 mg/kg

ndlc or ti
compQUNBA rftare B &), CCRETIPSD Friseb sy oyl SRR A and 10 mee
bid. Th(hﬁ(gﬂn%/@lg) 51 dobd 1gwseo &errea B & ﬁbceﬁhtakmﬁtfbog? e/e@ﬁtt so@m @fis @fuced to 30
Itor one furnover ecte
e/ i b TPy P8 g1 AR B P GOGRRAY lower untilth end of

the stud) WHiAShEHavSindRenoéd Bonepdren@esl neck and even the |ow
dose is active at this site (for nmeasurenent of the

MAR: see Parfitt AMet al., J. Bone Mner Res 1987; 2:
ovX aél%ﬁrs B si gnP R RRHYTBH ¥ Bl\@%%f m%wéhé@s’e I(WXJ“?% Mﬁé Q'H§le femur (-

nonkeys are treéated oral % or nonths with

7.7%) t@@l/sg@nﬁgqutgd onypouspiiad Ba P&t ater g wenthy While Qy }anuses a decrease of
the fem@@%&s@lﬁﬁaﬁ gx‘é%}é the 1 ggseto?bﬁf{@ﬁl rtéﬁae%eémg stth ammals Bone

dose S to decreases
strengﬂf ip mﬂlucﬁtlak@allanh th EMB’yﬂthmgg Ialgn@@artt Hidferentesiage negbkroesa in blmbar

vel’tebraféggcﬂ@é 189 lte@%) %Ext i tcheq‘aﬁulm%ﬁgl?ft é?ﬁ&?{t b‘@?&l v\g{estg al n

remal ns signi
end of the study which nay have |nfluenced bone

s BTSSRI o lk%{“t%ﬂ%te'&%%t:%wg?fﬂ“ﬁl"‘
They alsa cﬁ%e d d‘il@iﬁc&hlaﬁeréme matled: fomesBMP dmapsidd atthd@ VMA@  dverthe whole
18 mon&D penod Tl\xll\!] 1sI n?ost prono%%ye efgr parloqu%glra(relg al%ta%emur, but also seen in the femur
midshaft. Unexpectedly, whole femur BMD values of COMPOUND A-treated groups are even above the
sham group for most time points. Changes in bone mineral content parallel those of BMD. Compared to
OVX controls, COMPOUND A treatment increases bone strength in lumbar vertebrae and the femur
midshaft, although not all differences in biomechanical parameters reach statistical significance.

However, in vertebrae and femur BMD and strength (maximum load) are highly significantly correlated

in individual animals of control as well as COMPOUND A-treated groups at all three dose levels.

In conclusion, COMPOUND A prevents the negative effects of OVX on spinal and femoral BMD and
bone strength. At the latter site it causes even a BMD increase above the sham-operated animals. BMD is
significantly correlated with bone strength indicating normal bone quality in COMPOUND A-treated

animals. Bone formation is increased at peristoeal sites, while it is decreased at cancellous bone.
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the fenmur BMD from baseline, it prevents the increase

of BVMD in vertebrae seen in sham ani mal s. Bone
w@Reosgiobs i s reduced in parallel to BVMD al t houRdiI/EP2004/004155

significant differences are neither seen in |unbar

vertebrae (conpression test) nor in the fenmur m dshaft

( -point bending test). Al three dose groups of

ND A&gre efftectlve [ {)|n the effeclz of

cre e.in vvh'ferrur Bl\/Dco ed to .the QVX
2) Comavﬁé?“t‘ﬁé"%ﬁ'&fr %“41@ HeRQ e%fw“% ﬁ§e]ﬁB§FalﬁFl§ﬁ6%$?ced

AR GNURAT = UM T ieec i
Compeyd BoVPOUND A- 1 1 eat ed‘ gr oupseg?e everiz®ove t hebdsham
Lactosgr oup for nost tind1%bints. 28hénges 49-%one ni 2idral
Starchcont ent paral l el tiese of BMD. -Conpared-to OVX -
Pregelgtinized elagch COVPOUND A {reat mera.0i ncr eages bone stroengt h
Colloidalrhytib\dIsiiegr t ebr ae sgnd the fegur midshgft, althgugh
Magne@ﬂFn Mdatdi fferences 4 bi omechani cal p%amet ers 3rSeach

Ridht ored C?é'f'us' gni fhgapce. Hoypyer. | ngygrt ebr ag

» SOTOO Tge I?:"tﬁ?’rel at ed in individual aninmals of
(3)°°rre@8 95355 COMPOUND A-treated groups at all
Correipﬁf‘ éng 1?8 |1n concl usi on, COVPOUND A prevents

he negative effects of OVX on spinal and fenoral BMD

Ina12- ‘é(ﬁ“clf tisa e PREITERA d%tblerh%@d4 raﬁqog\weéa Rlzsebe-conigldeds pasglisharqup, a
dose-rar3M3, ba@&y Q@éﬁbﬁ%ﬂéﬁﬁ em@cy&ha%mn%am A PRbSenoBME bdmen, with 3

significantly correlatéd with bone strength indicating
weeks folipvran isigepisciqdal i ty in COMPOUND A-treated animals.

The prnlﬁ?{) i%g;%gfvgysf tﬁ@ﬁ'h(gft BRI qge StecPE doﬂfzog@ A 511 Bl%ghenMH }ngrkers of

. | ecrease cance Ious bone
bone reoamion ardl bandfasnagiop.cne kt evalmete rtaﬁﬂfﬁdy amxitpbrabdrqy profile. Secondary

obj ectlvfaf%g %&ske?pthg@fi\%ggs 11(1 %ﬂﬁgrr)lc %@ﬂ.@ﬁéﬂ tflé i) o?t‘rezﬁmgnct 918 to study the

rsing I N caps
pharmad%ﬂimcnctscmf Eomgotﬁlﬁ Amgid&‘)’@ mvgibdlﬂﬁpmmgdlnd\aﬁerGZ%e]&&f%atﬁdntl

The popﬁ%%on ?fe Subj ﬁ&% N dmorr{l%ll f%gzﬁt%y pt}sgn%x]dg?%ﬂ%%%{eg rFag?Iafgr not investigating
osteopedn h/y)dlbm isshesfollowimg ITH eiIﬁoScyleanolntB olMhgstady aterbistieatial @arkers of bone
turnovel:,s3 g g§sg 'vgréagleg a%égt %recte}y corre agelgi w181fBl\c/iBeg ynlar? hlerlelforg \(?vg dg not need to
assess BMD and can include normal postmenopausal women. They are at least 5 years postmenopause,
mainly because biomarkers are expected to fluctuate less in these women than in the perimenopause.
Since the subjects included in the trial will not have any benefit whatsoever, and since the trial is rather
demanding with a large number of assessments, including occult blood in stool, and PK.

Four doses are tested, 5, 10, 25, and 50 mg od. The duration of the study is 12 weeks, with a 3-week
follow-up. 12 weeks treatment allows to assess the timecourse of biomarkers of both, bone resorption and

bone formation and to ascertain that a steady-state in biomarkers is achieved.
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corresponding to 5 ng free base corresponding to 25 ng
free base corresponding to 50 ng free base In a
wd 200804028 r eat nent, nul ti center, doubl e-bl i nd, PCT/EP2004/004155
random zed, placebo-controlled, parallel group, a
dose-ranging, safety, tolerability and efficacy tria
wi th Conmpound A in postnenopausal wonen, with 3 weeks
Results: ol | ow-up i s conducted. The prinmary objectives of the
. S r ssess. the eff f nd_A. on
see Fighle  GolpBiul AR 0 Snd s hestbi IR AR rlgimarter (scTX1)
without atueh affeningdode fomaviah wairkers t S safety and tolerability
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changes in biochem cal markers after the end of
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Co n nd it abolite during and after weeks
> W%&gﬁgﬁgﬁ%’o Wﬂﬁcﬁlﬁgg&sﬁﬁi‘*ﬁd@ff 'subj ects is nornal
> AIP@std RO B ROPAESA griRAR i fiek bR e (£ 28001 veFsudiflhcebo at all time
I nvesti.gati ng osteopenic wonen is the follow ng: The
peints (dafe {pr & megAsd 4 &oegiot 198Xt udy are bi ocheni cal
> ﬂ@é-&%{&ls@xfelaﬁ%ﬁipt\}dgﬂ&_\é% at all BRRPoM@r | abl es are not
directly correlated with BVMD in _man. Therefore we do
> Resiltsrfecsy) other resyptien Bpmatkery (seam MNHEY, vaisamy VR support results seen with
sbstephopausal wonen. They are at |east 5 years
post nenopause, nai nly because bi onarkers are expected
> Bopbéreformptive madsts (seruminsisecaloimd& P APh averitime, e decrease of suppression is
' [ . ' s included in the
l???%ﬁﬁ%fgﬁyﬁg¥ﬂﬁggéggﬁgﬁgégg#g%gmhatsoever, and since
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Four doses are tested, 5, 10, 25, and 50 ng od. The
duration of the study is 12 weeks, with a 3-week
foll owup. 12 weeks treatnment allows to assess the
ti mecourse of biomarkers of both, bone resorption and
bone formation and to ascertain that a steady-state in
bi omarkers is achieved. 2Results: See Figure 7:
Compound A has a potent and rapid action on bone
resorption marker (sCTXl) w thout nuch affecting bone
formati on markers > 140 post nenopausal wonmen (28
subjects in all groups) > Doubl e-blind, placebo
control |l ed phase PA study Al doses (except 5 ng)
showed a significant difference (p < 0.001) versus
pl acebo at all tinme
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points (data for 5 ng and 25 ng not shown)
Dose-response rel ationship vs. placebo at all tine
WEoi0a0$9028 Resul ts from ot her resorption bi omarREr/BP2004/004155
(serum NTX, urinary NTX) support results seen with
serum CTX For bone formation markers (serum
osteocal cin, BSAP) over tine, the decrease of
CLAIMSppression is less than that seen with the bone
resorption markers > Summary: Results suggest that
bone resorption is prevented w thout affecting bone
gromh 29CLAIMS . A nethod for the treatnent of a
L. sk wettedfor the dfeatoané of @ swerti fonoEbonenloss ¢istasesin a patiaeteid need of

of such tre nt which _co I.ses nm.ni st eri ng an .
e EEATERCRUGR CoBP CTIBRETRE f0 FITHEF BEPURTap@thepsin K
RALibEM to tKe z;[ gt use of a cathepsin Kinhibitor in the
prepar at i on of a nedicanment for the treatnent of a

severe form of bone | oss diseases. 3. A pharnaceutlca
conposi tion whic orates as.an acti t
2. ﬂfeﬂeﬁg%ﬁc%h%m PEPItoP hRrepRiei oot mediFuRENtdpr e treatment of
SEMELE fgﬁ{mmnek;g%ehgeg&g di seases. 4. A nethod, use or
conmposition according to any preceding clainms, wherein
the cathepsin K inhibitors are used to stimulate bone
growth in a &Otlent in_need of such a treatnent.

3. nféph@alaco&@a IRAHOR T ehingePEFARSHg apacfavﬁ,a&sme%%hme
@bﬂ?&r ol & i ik t%eoaglg FA3EPerB ofﬁo%\ﬁsgc?ssfd%feﬁgegf

€oporosi s, itrs or one netastasis. 7. A
nethod use or conp03|t|on according to any preceding
clains, wherein the disease is severe osteoporosis. 8.

4. M mh@dusqgétomogg% BeGording t(hngqur@geﬁglgtc@)almﬁywherem the cathepsin K

I% 1%%9 e &seg Itorrg’dlrnl\f{n & InQ g{l X ap % gﬁgt%e%t ‘ Sne%ﬁ oF tsﬁch Oa treatment.

eopor03|s I'n neno 0 use
or composi tion accordlng to any preceding clainms, in
whi ch-the cathepsin K inhibitor is selected from the
6.  fhmedwidngsecw epopasisonpcdosding faany rsecedingtedgimacebercinghe giseases are

aacs%\elgre%grlme 0 oasltéoptopoeslrsegsfteoart'imag S Qél %rrgétgstgsrl]ser eof

7. A method, use or composition according to any preceding claims, wherein the disease is

severe osteoporosis.

8. A method, use or composition according to.any preceding claims, wherein the disease is

severe osteoporosis in postmenopausal women.

9. A method, use or composition according to any preceding claims, in which the cathepsin
K inhibitor is selected from the following compounds of formula V or a pharmaceutically

acceptable salt thereof, or any hydrate thereof




(M) R L4 XX N N LIX HEN R2 Y 30wherein RL is
optionally substituted (aryl, aryl-lower alkyl, |ower
w@bdosnydo2s | ower al kynyl, heterocyclyl or PCT/EP2004/004155

het erocycl yl -1 ower al kyl); R2 and R3 together

represent |ower al kylene, optionally interrupted by ,

S or NRG6, so as to forma ring with the carbon atomto

whi ch they are attached, and R6 is hydrogen, | ower

alﬁ%L or aryl-lower alkyl; R4 and R5 are independently
¥%optional |y substituted (lower alkyl or

Fyik o%@éﬂﬁuy ghiksritoted (a1 QrRIGwep ﬁlkyﬁ(l&?)éi‘%ll??yl YRedr @il miA7

is optiona subst i tut ed (1 ower ~al kyl
d?xeydrd)crymb'il olalldtglbfﬁyabsldb‘@aﬂ #yl); bi cycl oal kyl ,

TRt RT3 F e Ry o
abdn a ﬁ}ig L@l thy barb Sufl BV ¢ theﬁ h@¥EhaRkd 1@‘7 is ngrogen, lower

het er ocyc ); or R4 and R5 toget represent |o
ailllk}slloeausrl laymnahuyally interrupted by , S or NR6, so as

A B L B, S
)(bl@’v%f _@g% mwl%felh St | ][Btl&ﬁhy #1{@{6&5 5’&%1] zggc’%lv'ﬂyl aryl-

is a su uent or rru
)lowex( eAkyl ey@kﬁll&yﬂ;&n@cbaﬂdyl ibdcyicla8lkyBa heBocycNIR a)1$®.8 is H, or
ero or one;

Nebonally Jyhe g (owr olth aaaryoREe: SR ivpeloa IO shislgiyl

lene interrupted by , S, SO SO,
@Cﬁ)ggyﬁlg{%ﬁ%tW% 0?NR CO and R6 is hydrogen, Iovver
6R4|<em|d Rfrto@ﬂyér-répjmht Rinkey hikyRne,ioptianallydneirugted y O, S or NRS, s0 as

hydr oxyl , oxy, carboxyl, esterified carbox 1%;
éﬁ«;ﬂy&} aEng gﬁ%@k@,parb%@tﬁ@gtg |W115¢]3},1|hey are attached and R” is hydrogen, lower

alkyl or aryl-lower alkyl; or

R* is H or optionally substituted lower alkyl and R” is a substituent of formula X (Y Dy
(Ar),-Q-Z wherein

Y'is 0, S, SO, SO,, N(R®)S0O,, N-R®, SO,NR®, CONR® or NR®CO;

N is zero or one;

P is zero or one;

X2 is lower alkylene: or when n is zero, X is also C,-C7-alkylene interrupted by O, S, SO,
SO,, NR6, SOZNRG, CONR® or NR6CO, and R® is hydrogen, lower alkyl or aryl-lower
alkyl;

Ar is arylene;

Z is hydroxyl, acyloxy, carboxyl, esterified carboxyl, amidated carboxyl, aminosulfonyl,
(lower alkyl or aryl-lower alkyl)aminosulfonyl, or (lower alkyl or aryl-lower
alkyl)sufonylaminocarbonyl; or Z is tetrazolyl, triazolyl or imidazolyl;

Q is a direct bond, lower alkylene, Y'-lower alkylene or CZ-C7-alkylene interrupted by Y';
X! is =C(0)-, -C(S)-, -S(O)-; -S(0),-, or —P(O)(OR®)-, and RS is as defined above;

Y is oxygen or sulphur;

L is optionally substituted —Het-, -Het-CHj;- or -CH,-Het-, and Het is a hetero atom
selected from O, N or S; and
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10.

11.

12.

13.

(1 ower al kyl or aryl-Iower alkyl)am nosul fonyl, or
(1 ower al kyl or aryl-Ilower alkyl)sufonylam nocarbonyl;

W@e00Z/04®28% et razol yl, triazolyl or imdazolyl; BLT/BPR04/004155

di rect bond, |ower al kylene, YMower al kylene or C

-C7-al kylene interrupted by Y1, X1 is -C(O-, -C(S)-,
-S(O-, -S(O -, or -P(O(OR 6)-, and R6 is as defined
abiveio of dns; anxdygen or suI phur Lis opti onal |y

substituted -Het-, - -, .and is
arylda thegb av%%fm@@tr%ew%arwwh@r S BaEpoyaie fl per o

or one; and aryl in the above definitions represents
carbocyclic or heterocyclic aryl. 10. A nethod, use or

QO RERId] 1RIor26ePosltiog adwrchiﬂgtqm@(;ﬁéﬂed@g cladmngsn which the cathepsin
whi ch the cathepsin K inhjbito

NK frihiitoy Mﬁét(mﬂnowathuhﬁafwowremmyﬂ14 #-prapyrripgrrzip-1-y)-

"%%%%@% or aﬁ)}%xime{%%e 1 equg(:ep%'ﬁle aﬁl?ﬂgrl@@kg? gt t'fhg ?&H]é’a(‘g)e for% or any

hwafa@é@efehgr eof. 11. A pharmaceutical conposition
conprising less than 50.1 g
N-[ | - (cyanonet hyl car banoyl ) -

B lerpoRBRbBHBEE A T D ERREP Lo ATorRe -

HFaRloy fcybi&ﬁeﬁ@ﬁ&(i—@fdﬁyl §1pbﬁ§ﬁ1-IJygrbeﬁﬁhn34ds’gr a pBarmb€utically
pharnaceutlca onposi tion according to claim

cooqptibdé sait thersefl whqnmehe amengntgf the base form is less than 50.1 mg.

[ 1- (cyanonet hyl - car banoyl ) - cycl ohexyl ] - 4- (4- propyl - pi p
erazin- -yl)-benzam de maleate. 13. Al novel

HRfSoeu P QARG S o361 IR Ll 1 1CRMRRRIn 18R%han 64.2 mg N-
nmet hods and uses substantial I'y as herei nbefore

dég cyanbmsthyl-tirbgaoeyl)-cydlehrexydlefepropyltmparimn Sxd)rpbrramide maleate.
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All novel compounds, processes, pharmaceutical compositions, methods and uses

substantially as hereinbefore described with particular reference to the Examples.
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