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Cathepsin K (cat K; also known as cathepsin O and cathepsin 02) was cloned and found to be

specifically expressed in osteoclasts (Shi G.-P., et al., 1995, FEBS Lett. 357: 129-134; Inoka T, et al.,
1995, Biochem. Biophys. Res. Commun. 206: 89-96; Li Y., et al., 1995, J. Bone Miner. Res. 10:
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Accordingly the present invention provides a

phar maceuti cal conposition for treatnent of the
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conmbi nation certain types of bisphosphonates as

descri bed bel ow and certai npatypes of cat Kinhibitors

as described bel ow for sinmultaneous, sequential or

separate use. Further the invention provides the use of

certain types of cat K inhibitors as described bel ow
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Accordingly also the present invention further
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In a further aspect the invention provides a method of treating a patient suffering from bone
metastasis, cancer cell growth, limited cancer cell apoptosis or/and cancer therapy-induced bone loss
comprising administering to the patient an effective amount of certain types of bisphosphonates as

described below and an effective amount of certain types of cat K inhibitors as described below.
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wherein

X is hydrogen, hydroxyl, amino, alkanoyl,or an amino group substituted by C;-C,alkyl, or alkanoyl;



and pharmaceutically acceptable salts thereof or any

hydrate thereof. Thus, for exanple, suitable
woR@seposphonates for use in the inventi on naRCT/RE1004€08107

the foll owi ng compounds or a pharnmaceutically

acceptabl e salt thereof, organy hydrate thereof:
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by al kyl , al koxy, halogen hydr oxyl , carboxyl an am no
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comprédeky tompouiid & Foanilal or am noal kyl ;
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Het A X
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o
wherein
Het is an imidazole, oxazole, isoxazole, oxadiazole, thiazole, thiadiazole, pyridine, 1,2,3-

triazole, 1,2,4-triazole or benzimidazole radical, which is optionally substituted by alkyl,



A is a straight-chained or branched, saturated or

unsat ur at ed hydrocarbon noiety containing from1l to 8
w@arobonoed ons; X is a hydrogen atom opti onal PGI/EP2004/008107

substituted by al kanoyl, or an am no group optionally

substituted by al kyl or alyépoyl radicals, and Ris a

hydr ogen atom or an al kyl radical, and the

phar macol ogi cal |y acceptable salts thereof. In a

further enbodi ment a particularly preferred
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t fioraz @b 8 oarbon dterh@zol yl , oxadi azol yl and t hi adi azol yl :

grein,said . ring.can b r dr.ogenat ed and ..
whob atnrdEineh b FRlerpaR i LRl S A b amigrany
Oﬁﬂ)stﬁlﬁtedhﬁal?ﬁﬁﬂﬂk?ﬁﬂl&hﬁfdldﬂ@ad({ C ﬁ ial k%' i CcC-C aldkoxy,
phenyl , cycl ohexyl, cl ohexyl met hyl , hal ogen an
aﬁf%%mQﬁﬁ%%ﬂBWé?%1@$ﬁ¥ achnt al kyl substituents of
andthé‘iﬁfanﬁa%ﬁlo?i@ﬂ@tdﬁ@éptaf)}érsﬁlﬁs&hﬁﬁﬁond ring; Y is hydrogen or
CpC al kyl; X" is hydrogen,_ hydroxyl, am no, or_an .
it Pabastines d pREpIEY m5yfersc isphppmatedfietisg the mvention
compriI%H REBBurfdlof EommfalAkyl ; as well as the
phar macol ogi cal |y acceptable salts and isoners
thereof. In a yet further enbgdi nent a particularly
preferred bi sphosphonatefor use in the invention
conpri ses a conpound of orqugDR@(OR) Hgt - -c- |V

R2 I

Het' C X"
H
ﬁ(OR)z
O

wherein
Het’ is a substituted or unsubstituted heteroaromatic five-membered ring selected from the
group consisting of imidazolyl, imidazolinyl, isoxazolyl, oxazolyl, oxazolinyl, thiazolyl,
thiazolinyl, triazolyl, oxadiazolyl and thiadiazolyl wherein said ring can be partly
hydrogenated and wherein said substituents are selected from at least one of the group
consisting of C;-C, alkyl, C;-C, alkoxy, phenyl, cyclohexyl, cyclohexylmethyl, halogen and
amino and wherein two adjacent alkyl substituents of Het can together form a second ring;
Y is hydrogen or C,-C, alkyl;
X” is hydrogen, hydroxyl, amino, or an amino group substituted by C,-C, alkyl, and
R is hydrogen or C,-C, alkyl;

as well as the pharmacologically acceptable salts and isomers thereof.

In a yet further embodiment a particularly preferred bisphosphonate for use in the invention

comprises a compound of Formula IV



P(OR) o wherein Het'" is an imdazolyl, 2H1, 2, 3-,
1H1,2,4- or 4H1,2,4-triazolyl, tetrazolyl, oxazolyl,
w0 swgarobe/| , oxadi azol yl, thiazolyl or thiadi ar©i/gEP2004/008107
radi cal which is unsubstituted or C nono-or
di -substituted by lower alkylL, by lower al koxy, bx
phenyl which may in turn be mon- or disubstituted by
| oner al kyl, | ower al koxy and/or hal ogen, by hydroxy,
by di -l ower al kylam no, by |ower al kylthio and/or by
hal ogen and is N-substituted a substitutabl e Nat om
by | ower al kyl or by phenyl -1 al kyl which may in
turn be nono- or di-substitut Rzt he phenyl noiety
by lower alkyl, |ower alkoxy aphd/or halggen, and R2 is
hydr ogen, hydrd*ﬂ”ﬁﬁﬂﬂﬁ}C R&1thio or hal ogen,
| ower radicals having upHp and including 7 G atons,
or a pharnacol ogi cal |y accept @QGRjgalt thereof.
Exanpl es of particularly prefdlred N bi sphosphonat es
for use in the invention are:
2-(1-Methylimdazol -2-yl)- -hydroxyet hane- |,
Tdi phosphoni ¢ aci d; 2-(1-Benzylim dazol -2-yl)-
Hmr @xm ahidanel, bH-1,2,8), wnqszgxh QniE-1a04 ﬁh.azolyl tetrazolyl, oxazolyl,
a;pbaﬁelg Y a(rgno]ggﬁvéazolyl glr tlzuadxazo y ga?ﬁ(c% lm‘:i iS unsubstituted or C-mono-or

Am Jﬁestﬁutéd by BBy 8 3ERE atkody, bepieaneshichlnali ip hes BO@RGE or

Aﬁisvmmzﬂqdwyﬁ@m pikylndoprsrakaxy agd/grdhalogein bY hydreyp oS paBHi ¢
an'kglamglo( by IWHEY]ly'ltfﬁ'o JRIAH by2iadbldrBinAAMQ-shbstituted at a substitutable N-

phoni ¢ aci'd

2 atpmbaéwgnaﬂm ety phemy-lpwrralksd mbich may dn yrOaIRRIeT @ dirsyhgtituted in
h
e R Pl e Y SRR Ao ot BB O o

2 R@ ddhydrogen hydrogz eind, lpwyr-afkylthip dr mlggsihane-

where

- R SRR f ndmifdhEF e ) P TEEC |
or a phatmatologoalyraeoéptablecshld thereof.

2- (2-Met hyl i m dazol -4(5)-yl)ethane- , -diphosphonic
aci d; 2-(2-Pheny|inidazol-4(5)-y|)ethane-
Eiarﬂil@hifsmhﬁn]'aﬂy pefetked N-blsphosphonates for use in the invention are:

é éép{{?ﬁ}ygmggg gﬂlflq}?acéoxyethar}é 11 dlpf?c}égho%%(y %}dh ane-1,1-diph
2- (I-Benzyhnndazol-Z-yl) 1-hydroxyethane-1,1-diphosphonic acid;
2-(1-Methylimidazol-4-yl)-1-hydroxyethane-1,1-diphosphonic acid;
I- Amino-2-(1-methylimidazol-4-yl)ethane-1,1-diphosphonic acid,
1- Amino-2-(1-benzylimidazol-4-yl)ethane-1,1-diphosphonic acid;
2-(1-Methylimidazol-2-yl)ethane-1,1-diphosphonic acid;
2-(1-Benzylimidazol-2-yl)ethane-1,1-diphosphonic acid;
2-(Imidazol-1-yl)-1-hydroxyethane-1,1-diphosphonic acid,
2-(Imidazol-1-yl)ethane-1,1-diphosphonic acid;
2-(4H-1,2,4-triazol-4-yl)-1-hydroxyethane-1,1-diphosphonic acid;
2-(Thiazol-2-yl)ethane-1,1-diphosphonic acid;
2-(Imidazol-2-yl)ethane-1,1-diphosphonic acid;
2-(2-Methylimidazol-4(5)-yl)ethane-1,1-diphosphonic acid;
2-(2-Phenylimidazol-4(5)-yl)ethane-1,1-diphosphonic acid;



2-(2-Methylimdazol -4(5)-yl)- -hydroxyethane- ,
- di phosphoni ¢ acid, and pharnacol ogi cal ly accept abl e
w@ 200681400er eof . The nost preferred N bi sphosphPCHER2009608107
use in the invention is 2-(imdazol- Iyl)-1 -
hydroxyet hane-1, 1- di phosphony ¢ aci d (Zol edroni c Acid)
or a pharnacolog|cally acceptabl e salt thereof, in
particul ar Zol edronic Acid Al the N—blsphosphonlc
aci d derivatives nentioned above are well known from
£2+{é>1ipsthylimidazol-HyDs! -hydecxpeteanel Heilphonﬁwmcaeiﬂmné (see
Q @-M&Ry hﬁné&&zﬁ%» lpphy&gb(yéﬁgne-llzpﬁ gﬁ;ﬁ
-am no- | hydr oxy ne- ﬁ oni ¢ aC|d i's
and P&W@mh@lfﬂé}sac@%@ﬂq S@E@h@e@f in US patent 3,962,432 as
well as the disodiumsalt as in US patents 4, 639, 338
and 4,711,880, and |-hydroxy-2-(imdazol-1-yl)ethane-
ﬂhiH@ﬂﬁﬁﬁ@pﬁdﬁbbﬂnﬁﬂmnﬁsﬁpnsﬁaﬂe@namkwésbﬁhmbdﬂdyg1 in

hydro%’%gggé gg%hpﬂ?%%grﬁt}% Aﬁosp o?{g ng%r ngya%gltagbloA' 71?}( acc%;ﬁ%b?e salt

thereof,an mrbtularZoleslmmermd of a m xture of isomers where
appropriate, typically as optical isomers such as
enantioners or diastereoi soners or geonetric isomers,
hh@HLHlS_)phmpheIﬁ(r itbdelis01vey Mentibhel 2pid Latvell BOWRTHnAREliterature.

i iR B R iRl B Cprs Ao L b e gt
hydromeo;iam Iyl -@fphbdplortic feydlis @feggrf?)ﬁosnde&ﬁibbkﬂﬁ 2 tqﬁ Es:&)ﬁ@@d 3?/}%2?@2 as well as
the difg3im ot oy AT PRATINGEICP LI SO SE% 01 SR eReAnDetiane.

1,1-dipiRkpHods a6 id ftepaRides G&Enbeﬂ‘é%nﬁllwpskéﬁph 089,130, SRR TR Stcs
47773%31 und of fornula V, or a physiol ogi cally acceptabl e

d48%d0hbl e ester or a salt thereof R -4Xrl- - -N
- ENHHR2 Y Rwherein RL is optionally
substltuted (aryl, aryl-lower alkyl, |ower alkenyl,
TBoNrbisphrsphgnates ey be wieq i1 the fogp ofiert isorers pr piA mixtwgepf isomers where

appro;ﬁiakey ‘:y}ncagy a’%fb‘ﬂuﬁlsbﬂ&@ Elpsﬁ as Eﬁﬂﬁ&ﬁe@p& dlégyé@erms@llngr}él f%la%me‘mc
tionall'y interrupted by , NR6, so as rm a
1somers typlcally cis-trans isomers. The optical i 1somers are obtained in the form of the pure

antipodes and/or as racemates.

The N-bisphosphonates can also be used in the form of their hydrates or include other solvents

used for their crystallisation.

The cat K inhibitors used in the pharmaceutical compositions and treatment methods of the present
invention typically comprises a compound of formula V, or a physiologically acceptable and —

cleavable ester or a salt thereof

R3

— V)

R+L+X—H

Iz
A——7
|
=

|
Ll

wherein R' is optionally substituted (aryl, aryl-lower alkyl, lower alkenyl, lower alkynyl, heterocyclyl
or heterocyclyl-lower alkyl);



ring wth the carbon atomto which they are attached,
and R6 is hydrogen, |ower alkyl or aryl-Ilower alkyl;
wW@RAooantioRS are i ndependently H, or optionally PCI/EP2004/008107
substituted (lower alkyl or aryl-Ilower alkyl),
-C(OOR7, or C(ONR RS, vvhe e| n R7 is optionally
substituted (I ower alkyl, aryl -1 ower al kyl,
cycl oal kyl, bicycl oal kyl b|cycloalkyl or
heterocyclyl) and R8 is H, or optionally substituted
R’ and®’ mwtheramwent lawgr alkyiang| optionally méﬁrwmed by {2 B ouNRy 80 as to form a
r 68 |
ring w%g&l%é giu&?#ﬁgrh Foe\%lgﬁsl @%ﬁ{a léﬁv\%?e%éfx{glﬁ & (%le%{ Il%)v;f]egl‘a kyﬁ% affl Mbwer
alkyl; |nterrupted by , S or NR6, so as to forma ring with

R* andh{’ Fe d&(ie endlelb %01?1 o lo%thnal‘f rsué%}%%lte &e?gﬁ(?ﬁg}%gfl-lo%gﬁlﬁﬁé i-ﬁO)ORZ
or —C(O)NRfo Ivﬂfe&hﬂ R} is UﬁtB)hhllyLﬁf&ﬁtdt@WEWeﬂ hikyll ar&]n eryRowesalleyl, cycloalkyl,

blcyck?agcy? gyc %f@gtgkﬁ%yﬁgédﬁg &_\i—'{?@ glértﬁ)"ﬂﬁg“%%ﬁ% I e X 1, aryl,

aryl-lo@lgkaliﬁifllc@clbﬁkﬂ, Wsycdaryl, flcycioall§l 6r eteraepelyl),Xe i s | ovver
alKy

n s zero, X2 is al al k
R and 5 delpicmiro o oo, gl K gerugf R S GENRD Sp rorm
ring wiihe %Moﬁoﬂl% WHidK ReRite altRWAT, artd RO hyllrog@h Mbwér@QUST or aryl-lower
al kyl; Ar is arylene; Zis hydroxyl acyl oxy,

aky ®ar boxyl esterified carboxyl, am dat ed car boxyl ,

*is I-P&] o%ﬁédé l{r QLn)\éﬁtuteﬁ hQwe ﬁlkﬁlakd’ R® R sd¥ishtueht@fBrmula —X2- (Y )11 -(Ar),-Q-Z
al kyl')an nosul fonyl, or (lower alkyl or aryl-lo

wherelg| ky| ) suf onyl ami nocarbonyl; or Z is tetrazolyl,

1sC§rS' %%dle@i)wmﬂwm Qo dRF@s! bond, "I over
['ene I ower al kyl'ene or C -C - al kyl ene

lezqr@mecmeumed by Y1; Xis C(O-, -C(S-, -S(O-, -S(0O
P(O (OR 6) and R6is as defined above; Y is
Plszeroorggél?f or sul phur; L i 3 optionally substituted -Het-
2 is lewmallﬁdne oowh@Ha iSIetro Xiinalst-e+Ci-alkderiegnterutestbyrd, S, SO, SOz, NRY,

soszeeb@ga@ 0l K3 ke da  FE By, 210, Y

Ar is dngdérer ocycl | c ar yI Particul ar conpounds of fornula V

Zish Oé(IyQ g(‘sy? xy, car oxyl esgé]ﬁﬁleé ca?boxg'fllb %ﬂdgtlélé ca%(gcgf Q%Jlnbsu‘:ffogyl, (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 C,-C;-alkylene interrupted by Y';

X! is —=C(0)-, -C(S)-, -S(0)-, -S(O),-, or -P(O)(OR®)-, and R® is as defined above;

Y is oxygen or sulphur;

L is optionally substituted —Het-, -Het-CH,- or -CH,-Het~, and Het is a hetero atom selected from O,
Nor S; and

X is zero or one; and

aryl in the above definitions represents carbocyclic or heterocyclic aryl.

Particular compounds of formula V are those wherein R’ is a substituted phenyl, e.g. whereas
the substituent is an optionally substituted nitrogen-containing heterocyclic substituent (=Het'*). This
substituent may be at the 2- or 3- position of the phenyl ring, though preferably at the 4-postion. Het™"

signifies a heterocyclic ring system containing at least one nitrogen atom, from 2 to 10, preferably



the substituent is an optionally substituted
ni trogen-contai ning heterocyclic substituent (=Het ).
wabios/oswbst i t uent may be at the 2- or 3- posi t PONEPRI004/008107

t he phenyl ring, though preferably at the 4-postion.

Het (tm signifies a heteroc%gllc ring system

containing at |east one nitrogen atom from2 to 10,

preferablyfironB to 7, nost preferably 4 or 5 carbon

atons and optionally one or nore additiona
from 3119t7emosapmﬁfsa‘tﬂ3e4l eci, eatbér aoms and optionpl e breraainloye Mditiohatjhetespatoms
sdaxe bs§0 s %ﬁrated, e.g. an aromatic,

o e CORTAr Hi g heterocycle; though preferably

conprlses a saturated nitrogen-containing heterocycle.

Elg “S}‘%&P% pgg %{ efagl]lrr tgg, g%a%yz{r?é%}ce?l %)%e%]- glrlltal%%gtl'la eroc ge; though
preferfiblp eondptises-alsatnkatedatitrdpeid ednitahhing heterpdyeleelPaatiduarly preferred saturated

nitroggriﬁgg{a;ir{ldxieggl#?e_g(?/clyg_e%%r ma%ﬂ bﬁ,daréb rgé}%i)ij;{e{eag@ﬁ%lygoor}%p%{ldmyl preferably

piperiindgpendent | y sel ected from hal ogen, hydroxy, am no,
nitro, optionally substituted C ~al kyl (e.g. alKkyl
substituted by hydroxy, alkyloxy, am no, optionally

$16B5Hnhy b BBstialtddyRE BPmore Bits@ialtd, ¥, gsl%b.ﬁ)t to 54l tuents independently
|alkglan1no aryl or heterocyclyl

selectqs) fgqme Ralpgeq, hydiory: ing, Biip<ptie léé“b&%m‘éid ﬁalwleybég alkppbstituted by
hydrogp D gllkcylBk e faﬁfrﬁ%%oﬁ@l@@u&’d{ﬂ%ﬁ'afk?fa%%atopﬁolﬁiﬁ 51B9tﬁﬂteﬁlhﬁmylanuno

referréd substituéents for

aryl ord;ev@quycl@)r@m@mr PrefeteblyyHet’ w@wmtedalt Ryntrog@ aimawt preferably
mono-sgs da d léﬁ'%gegq{omCPreﬁ q bgﬂ!.léﬁ@ for ﬁ@tMa!ré:é éé(l)\yer alkyl, C;-C;lower

pre iments o e i nvention provi
alkoxsc@nﬁﬂwmi aliyl, SoflrmeCMJﬂovm a&ylpwar@emlnall@hl |y
acceptable salt or ester thereof VI wherein Xis CH or
N, and R9 is H C Cower alkyl, C dower al koxy-C
Chubiw arlyeprizfpired @@0@11@&’15 pF hein@ewive pravidey b compoud of formula VI, or a
hu | ar exanples of RO as C
pham%%ga 19§+ckétﬁble i ot s {%% #’ gt hyl , n-propyl, or i-propyl
are preferred. A partlcular exanple of Ras -C |ower
a?kpxy Cl ower al kyl is nethoxyethyl. Aparticul ar
exampl e ofyR as C -C oaryl-C -C | ower al kyl is benzyl.
A partticul ar exanple of R as C3- Cgcycloal kyl is
cycl apent yk. Exanpl es of particul ar conmpounds of
f or mul | are - o)
(Cyanonet hyl - ¢ pl] 4- gplpera2|n l-yl)
- benzam de; | v.noneNhyIcavoanDyI
cycl ohexyl]-4-( I-plp--«2|n hry/) nzam de;
N-[I-(Cyanonet hyl -
cycl ohexyl ] - 4- (4- ethylom
- (Cyanonet hyl - car banoyl ) - d xyl] -4-[4-
(1-propyl)-piperazin-1-yl]-benazam de;
N-[ I - (Cyanonet hyl - car banmoyl ) - cycl ohexyl ] - 4- (4-i sopr opy
| pi perazin- |-yl)-benzam de;

t hyl - car banoyl ) - cycl ohexyl ] - 4- (4~benzyl - p
where X AR

R’ is H, C,-C;lower alkyl, C,-C;lower alkoxy-C;-C;lower alkyl, Cs-Cjparyl-C;-C;lower alkyl, or Cs-
Cscycloalkyl.

Vi
H
- -yI)-benéShiNe; N[

Thus particular examples of R’ as C,-C;lower alkyl are methyl, ethyl, n-propyl, or i-propyl are
preferred. A particular example of R as C;-C;lower alkoxy-C;-C;lower alkyl is methoxyethyl. A



benzam de;

N-[ | -(Cyanonet hyl - car banoyl ) -cycl oliexyl]-4-[4-(2-nmeth
wW@2005014006 ) - pi perazin-1-yl]- benzam de; N[l PCT/EP2004/008107

- (Cyanonet hyl - car banoyl ) - cycl ohexyl ] - 4- (|

-propyl -pi peridin-4-yl)- beqqan1de N[ 1-

(Cyanonet hyl - car banoyl ) - cycl ol i exyl ] -

4-11-(2-nmet hoxy-etliyl)-piperidin-4-yl]-benzam de;

N-[1-
paﬂic%a@[ym@@ﬂ%m%&lmﬂ&wqmmlm s bynzyl A aptiqulse pragipia of i g5 Co-
CgCYCl?%q Ldks él'o%ér%y’l q%crg.é o artkliﬂl;i{ compounds of formula VI are: N-[1-

ohexyl ] -4- (I -cycl opentyl
(Cyanormﬂp&carbanmy&l}-qybl))hmﬂ—ff gr921n-|1|=yprbenzarmde N-[1-(Cyanomethyl-

carba.nﬁ %239%6‘?&&@-4 é ngfﬁ}fér 31&-%—232am %{L\d]e 14; ((F\{a ?methyl -carbamoyl)-

cycloh@@}]ahmmh)hy)iperaamﬂaoﬁbbdn)zarmw; Il‘bﬁdﬂyiiqomth&b%p@moaﬂ)ﬂydlomk)ﬂ] -4-[4-

(l-proPyﬁ) }Elﬁeé'azuhv élH;Ele i r%m;ldgé %}i{ f(t, 2h rr&ééh qng%rhgﬁ]é))g) élygfoﬁ&gf 4O(|21-1§'3>§>Ieopyl-
piperagiy-d L}d)mydlﬂldeéNE[4-(Ci'wpmﬂhY“°)ﬁbpmﬂﬁ) %Eloﬂleﬁylly‘* §I4—bmlanpedmn- -y)-

e e R e e et e )

benzarddBj Noi E-@yandietiyl -edieh ol @y otk f]-4 (Do pfl1rpiperidiaet-yl)-benzamide; N-[1-

(o S SRy, S8 MASLT RERUUELLY (EEE. €85 v

(Cyan&ﬁéthﬁchﬂﬁﬁh@lf—@&l‘bh&@gnggIi%grroir)rﬁlr peszlammm -BenzifdemN-{1on

ri ses a_conpoun i’;\ a\&
(Cyanwﬁ%}@rlzsﬁr@@pw& rgyglobey B sy dorsAy eines At besramds N Y-
(Cyan&ﬁétﬁglkﬁl%ﬁrﬁ@l) &Elbhﬁy%f&l@néﬂﬁ@b?bﬁtﬁl @-yl)%eh‘karmd%léhd N-gR14
, wWheérein ower alkyl or Cto

(Cyanemethydzpignoylagvslomarallidspipeigip-4aDrbgnzagiidec t o cycl oal kyl ,

and wherein R13 and R14 are independently, optionally

substituted by hal o, hydroxy, |ower alkox r

b st al grerron K mbbitol 4 woss hedokgHios BSL Cypeuednt-rsbamoyD

cyclo}%ﬁég “pr y@lﬁﬁﬁﬁr 1- é?‘@ QQE%& gmh%acbﬁ@ﬁl@ac%ﬁble salt thereof,

e.g. hﬁ(@ﬂl@alemsﬂlt@hmdﬁ 5is aryl, aryl-lower alkyl, C-C
cycl oal kyl, C -C cycl oal kyl iy ower al kyl, heterocyclyl
or heterocyclyl-Ilower alkyl,
All the cat K inhibitors mentioned above are known from the literature. This includes their

production (see e.g. US 6,353,017B1, pp. 15-17).

An alternative class of cat K inhibitors compounds for use in the invention comprises a compound of

formula VTI, or a physiologically acceptable and —cleavable ester or a salt thereof

N Vi

wherein



R16 is H, aryl, aryl-lower alkyl, aryl-Iower-alkenyl,
C -C cycloal kyl, C-C cycl oal kyl -1 ower al kyl,

whedosoowyc| yl or heterocyclyl-lower alkyl, or REEPRI0N4/008107
R15 and R16 together with the nitrogen atomto which
they attached are joined to. orman Nheterocyclyl
group, wherein N-heterocyclyl denotes a saturated,
partially unsaturated or aromatic nitrogen contai ning
heterocycl ic noiety attached via a nitrogen atom

R" is Hh&' e R 'henNRIRf.r om 3 to 8 ring atoms optional |y

1 h het t | ect ed
v LRI B L Bl e 0o L
*is loprer alksd ot G5 tslilhscwplp@lkléobn(il ower al kyl, carboxy, acyl
whereﬁl'w%ngq%lgge ﬁasgenae%ﬁglopﬁ%daw su%gﬁﬂlte%ﬁy Bilo fhgargg,l 1oy Blbly, o,
NO,, cmbythqnalﬂ-‘)j@))noepr <B(l®)zer)a1kYbﬂuUst1Mtei@mmo,t he Nhet er ocycl yl is

1. ORL L on@l sy d,,isn if5 S 16 U 15 i th
R7is B@é’gﬁgekor I\Fpkyégd}{nec?ll ﬁmé%@r?f v\h(té(?gg o $@31§ ’Q_S(d%'tﬂk"eHTCO'
RY or EHIEN ®A§cl yl is optionally linked in a spiro
h structure with a 3 to 8 nenbered cycl oal kyl or
Wielet er ocyclic ring wherein the heterocyclic ring has

%is 51‘511;) aiyB-l1dweer Ayl CRQ, R IBARYIS CAO[GcycoalkglHowerfallginhitetooyddyl or

iﬁroatoms selected fromN, NR16, , S, S(O or S(O

heteroﬁ\)ﬁ’ WY RS i s as defined above), and wherein

Sis Heagglr GVl alfANeYIaswa-diieRf, OAT}dY8loAIANTACHE cbRAIkYILIBEer alkyl,

ers and containing from1 to 3 heteroatons
hetem%)@ilyéef keerogyehd-irenglib ot 5 5( O or S(O wherein R17

wherein51{15‘§1d(1§‘f fo r kai‘t‘ﬁ\ﬂ?e)m‘tr(%@ﬁ1 atph8S Fhidh BbP a@eBed31EjoReq to form an N-
i ndependently, optionally substituted by one or nor e

heterogychhgewure. g. 1-3 groups, selected from hal o, hydroxy,

whereff0¢ hetlerg«\!ﬁf 1 B4HORX Y satie@ pattiBlly u185tuﬁ%'095}%1nlaﬁfc nitrogen containing
su stltuted (opti onaIIy m)no- or di-lower alkyl

heterogyglig moietit adtdchediviag nltrmatmmﬂp@@goyhavg}g}ﬂom %lfoﬁ nmgﬁmns optionally
contalié’l \AEX Ifurth'él-' P Eto?ﬁ Q&X&L%*ns 3 ues:%ﬁ Rhofaf A (}\}'1917 Y, s f ?@g k\)/l%erem R7isH

el n the optiona stitution éoﬁprls
or Optfendl}'bsbstlm@r(tcsves dkd ctaduxy, royh(inehding hybl lowyalkﬂ@wére g. formyl,

acetyl %f prog: %nyl 1 %Jl léél\?ﬂ%j%me%ﬂle% iyl )SC ?X\fg(O »), and wherein the N-

heterobycﬂbéusejpum}adibf jidsedl mwé:ncya]hd@duptumr e.9 pctﬂhcaﬂnhieye ompydidine ring, and

Wherel%tgeelgf{gro&ﬁlfé 1ﬁ_?plﬁ8?atllgg fﬂt( H%?F%}rogsirg e wi u & d33 tt> I8 6nve\€1bered cycloalkyl
or heta@bdgylic ringy Wﬂerenaﬂay hetkrovyetic ihglyds frofd 3-to Q0 eiay alembérk yid coffamfrom 1
cl oal k 16 ;
03 R ERP BT PR AT ) Py TG UPR TS s g g el and
whereﬁlu{@&tdcwyle@knbﬁés Hh©having dHo@d/to 10Xi8g meMVEE aril dotaihingGENm 1 to 3
optional |y nmono- or di-Iower gl kyl éllilbs itute

heteroafmnﬁaelemfanblﬂ MR yenS @ RSO Whesme is g5,de Ve ap

wherein IPV&{d R'f &b ﬁdé}ﬁ&qdén@y,%ﬁyﬁllﬁE\ﬂ)st'ﬁﬁt%gbﬁ&{et&'ino!ré‘ oups, e.g. 1-3 groups,
connection wt organic radicals or co

selectqdefEqrpbale, Pdrpxsd €%, H@%er glkeny, N op N eﬂloaﬁllxmlb%tﬁ%@aﬂonaﬂy |
mono Vﬂrtdhlo%r §1le it |aH1ﬂionlngp-all%(§fa?§l 34?%'1340\”& a§1871 Afkkterocyclyl or N-

i ncluding 5 and advantageous y one wo or three
heterogyalyddewes elpig(wherein the optional substitution comprises from 1 to 3 substituents selected
from halo, hydroxy, lower alkoxy, lower alkoxy-lower alkyl, lower alkoxy-carbonyl, CN, NO,, N-
heterocyclyl or N-heterocyclyl-lower alkyl, or optionally mono- or di-lower alkyl substituted amino;
R' is is independently H, or optionally substituted (lower alkyl, aryl, aryl-lower alkyl, Cs-

Cioeycloalkyl, C;-Ciocycloalkyl-lower alkyl, heterocyclyl or heterocyclyl-lower alkyl), and



A lower al kyl group is branched or unbranched and
contains 1 to 7 carbon atons, preferably 1-5 carbon
watesw®idsobower al kyl represents; for exanple, neCTEP2004/008107
ethyl, propyl, butyl, isopropyl isobutyl, tertiary
butyl or neopentyl (2,2-dingthyl propyl).
Hal o- substituted | ower alkyl  is C -C | ower alKkyl
substituted by up to 6 halo atonms. A | ower al koxy
group i s branched or unbranched and contains 1 to 7
wherenaR2he nptinalipssubgsitusédyyataloy hyriraky caxeblowerallerry, CLGVRx or optionally
mono~ orléiofc()%era 1?&%{‘&%&% exanpl e methoxy, ethoxy,
OXY, |SOpropoxy, isobutoxy or tertiary
butoxy "A I over al kene, al kenyl or al kenyl oxy group is
d or and contains 2 to 7 carbon
E%% ﬁgﬁ%@fﬁ?ﬁ% gﬁﬁpgarbon atons and contai ns at
| east one carbon car bon doubl e bond. Lower alkene

é. E%l %P e ng{wlil}'?fen ?flrt|8 gg\%% c{}rerengarft'eﬁ %tgoﬁlevrr} orgamc radicals or
compduﬁ@ﬂ%q&awiy deﬁndss@&mts enyithed tchnbhached yvﬂﬁqlp itovaldemdlsing 7,

wer. al k or alk | ox roup
preferfﬂgy B tgﬁeﬂ 2 “éFlgéﬁ‘B‘? %fﬁ&%%f"%%’%o%gr copatbgn S0 pon
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alkoxy, aryI hydroxy, halogen cyano,

qu nedi.oxy a
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In the present description, oxygen containing substituents, e.g. alkoxy, alkenyloxy, alkynyloxy,
carbonyl, etc. encompass their sulphur containing homologues, e.g. thioalkoxy, thioalkenyloxy,

thioalkynyloxy, thiocarbonyl, sulphone, sulphoxide etc.

Aryl represents carbocyclic or heterocyclic aryl.



al kyl or trifluoronmethyl. Heterocyclic aryl represents

nmonocyclic or bicyclic heteroaryl, for exanple
w@eosaydops i ndol yl , qui noxal i nyl, quinolinyl, PCT/EP2004/008107

i soqui nolinyl, benzothienyl, benzofuranyl,
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tetrazolyl, pyrazolyl |ntdazolyl, thi enyl, or any
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oxazol i di none or 6- IOXO- Eera2|ne an
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ove respectlv IS pre
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Cycloalkyl represents a saturated cyclic hydrocarbon optionally substituted by lower alkyl
which contains 3 to 10 ring carbons and is advantageously cyclopropyl, cyclopentyl, cyclohexyl,

cycloheptyl or cyclooctyl optionally substituted by lower alkyl.

N-heterocyclyl is as defined above. Preferred N-heterocyclic substituents are optionally
substituted pyrrolidine, pyrrole, diazole, triazole, tetrazole, imidazole, oxazole, thiazole, pyridine,
pyrimidine, triazine, piperidine, piperazine, morpholine, phthalimde, hydantoin, oxazolidinone or 2,6-

dioxo-piperazine and, for example, as hereinafter described in the examples.



defi ned above). R15"" preferably optionally
substituted by from 1-4 substituents selected from
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4- (4- met hyl - pi perazi n-1-yl)-benzyl,
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especi ally cycl opropyl, cyclopentyl or cycl ohexyl.
R15' is preferably optionally substituted

w@ asogloidooser - al kyl , heterocyclyl -aryl, PCT/EP2004/008107
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4- (4-propyl - pi perazin-|-yl)-benzam de,
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Cyano- 4- (2, 2-di meny ropylarrmg_%fle rirnidin-5-y
dimetbylabispisran xwrmqshmmawnml R Ehpra i3 methosy <My
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Phar macol ogi cal | y acceptable salts of bisphosphonates

and cat Kinhibitors are preferably salts wth bases,
weomwgenioent |y netal salts derived from groups PEI/EPI)4/608107

and b of the Periodic Table of the Elenments, including

al kali netal salts, e.g. pofgassi um and especially

sodium salts, or alkaline earth netal salts,

preferably cal ci um or nmagnesiumsalts, and aI SO

amoni um salts with ammonj a or organic amn
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thereobms a N-bi sphosphonate as described in this application

ith a cathepsin K inhibitor as described in this
application. Mre preferred is the conbination of any

t he i nhi bitor th Zol edrgni
D Qe oot P atshs SauferTees Qi of o4 asaippngs agp known
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ammonium, in first instance sodium.

A suitable combination of the present invention is a cathepsin K inhibitor with a N-
bisphosphonate. A particularly preferred combination is a N-bisphosphonate as described in this
application with a cathepsin K inhibitor as described in this application. More preferred is the

combination of any cathepsin K inhibitor with Zoledronic Acid or its pharmaceutically acceptable salt



of bone netastasis, cancer cell growh, induction of
cancer cell apoptosis and/or inhibition of
wa eovsoi4oaced bone [ oss in mamual s, e.g. humanBCT/EP20041¢)8107
enbodi nent, the N-bi sphosphonate in the first
conp03|t|on is a specific Nblsphosphonate as descri bed
in this application. Prefergbly t he N-bi sphosphonate
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thereoﬁ\letge?‘ﬁgl’qpry‘aletaﬁts r than separating the active
i ngredi ent-contai ning dosage fornms, the kit may
contain separate conpartnents each, of i ch contains

WhopieseabigegEompOEHesBHpS riruisterpntarch of Gif3BERmEHEParpply but
as par€ofiiihffe Herapfitd tx‘éytﬁl%nt%ogfdrﬁ ot regifem lah$ f & coR@fmfslateh eaBieParate

each individual blister contains the dosage units of
administyatiangd eath ggmpovad gt diffseentyimesiaad bodiferertaeuies, i hiopetipes be

recomhkegnﬁﬁ pﬂﬁ@ H‘{% &tﬁn@ﬂ%@ﬂe@d h&@lle%sﬁﬂm'e a&hﬁgstéraﬁlt essentially the same

epsi n Typi cal kit conprises
time. hilan@bttrlemhsdlmmt tlndi‘ébauhnsrhosw,&tg tha Zoledrohie Agidy wilhlpegiven several

days p%%m%%lﬁeﬂ on'of élé %Qhepsm K inhibitor either daily, monthly, 3-monthly or yearly or "on
demand". If co-administered separately, it is also preferred that the N-bisphosphonate component be

administered in an injectable and the cathepsin K inhibitor in an oral dosage form.



i nstructions would cover situations such as: i) the
dosage formin which the conponents are adm ni stered

w@ e00g/01900@l and parenteral ), ii) when the conpPCERP2004/008107
parts of the product are adm nistered at different
dosage intervals, or iii) en titration of the

i ndi vi dual conponents of te conbination is desired by-
the prescribing physician. An exanple of such a kit is
a so-called blister pack. Blister packs are well known
The ptrmcipammpdge 3 kit Uibe kiymapnapmprise aodaingr fos eehtdiming thp geparate
r r .
compoR S 3LH a i BUBMREEY b G sl el RN ] BhpRtchy Boins o
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MEFEIRER e Tuimeels R TRE e ERo e prs e kit may
contanﬁs&’e@ar@l‘e a6@phrinients REchrof AR A eontéch \Kllhtﬁe shegtwiadh doﬁipﬁiels ‘d@hl)éte
compoglﬁlgzs; éggiag?rpl qaclrféllng H?)? gl eﬂ& g gl?sie? gt %{egrlx e?a?]% iﬂd{VHglal bllster contains
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table cgpprising the catfiersia Rdphbithe t abl ets or bottles can be
renmoved fromthe blister pack by nenually applying

ressure on the recesses whereby an opening is forned
ypigaHg therképmppises Heecipnsder thy administraiprakthe seappiscpmponghts. Such

mstmclaeﬁ &Jm%(cﬁeov&%&uédaﬁpsmag emoved via said opening. It may
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i) the dosagc: [Frsmfin iich therpomabenests asedmingstarere(e eaoshkand parenteraPs ul es
r

) winef 3 oA O R B DR A e B A or
iii) wherpttgition efiths nduidhab@mippgeistoé the canbindiion isdesinl by thef presaing
g, memory aid is a calendar printed on the car, e.g. as
101 | ows " Fi r st Week, Monday, Tuesday, ...etc... Second
Mé exanipbnaiaych allieis d a(ycallcd blister egok, Bldtdn epackv almivaﬂlilmmun mfthe

d
packoglig IRy el pa R e Bya TSR s st
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t he flrs can consist, of one_tab
materif Uik 1 S8 B P LIGO P B SEtsSk LR Rt proces
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recessgsovhershh o enching is formdddn tipsliect 4t He place bf Bptroespishlei(®) or bottle(s)
can thNRATIRGEH a G2k of@iosi tions are

physic

It may be desirable to provide a memory aid on the kit, e.g., in the form of numbers next to the
tablets or capsules whereby the numbers correspond with the days of the regimen during which the
tablets or capsules so specified should be ingested. Another example of such a memory aid is a

calendar printed on the car, e.g. as follows "First Week, Monday, Tuesday, ...etc... Second Week,



adapted to parenteral (especially intravenous,
intra-arterial or transdermal) adm nistration.
w0 niosawmenous adm ni stration is considered to beCDEP2004/008107

particul ar i nportance. Preferably the Nbi sphosphonate

active ingredient is in a_?gtenteral form nost

preferably an intravenous torm Preferably, the

cat hepsin K inhibitor pharmaceutical conpositions are

adapted to oral administration. Normally the dosage .
Monda&%ﬁsqanat ", gicsPihef verigfisgeolgrenarpaids Wi apdin ampéreafct‘\ Gely dose
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e once
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ever ot her r eut.i.cal.
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mal i gnant di seases classically treated with
bi sphosphoni ¢ aci d derivatives, such as tunour-induced

NYRRINE Bl ‘a@%@m@ﬁchki@eﬁ @ sABlk A6dea$ 8Be MEphbihoatddcBRShgredient from
cancer. In other words, referabl t he N-bi sphosphoni c

0.002 0 Qg especials § Ohr 4O Amelisi s pgmaisicrsd 180 3eam-hipdad ARG Yeighing
approxgha{fﬁw §&, bg tﬁJ‘ﬁEﬁH@dﬁds&%ﬂ Z’ol&iﬁn?&léﬂ GrelefthdrAQ rhd G3tniERMce per

tUﬂDUF-In ucedhyperca caem a or bone netastases or

month peredult huragmdbt may alier dopentlent embthy kindand sipte oftéipiligase)elf desired, this
mmenﬁyag@ﬂ§éhﬂﬂhgﬁmﬁpugﬂmgghﬁ ehihigetively inhibit bone

resorption an es In S|on and growt h.
Formul ations in single dose unit formcontain
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ation ose unit form contai
preferably fromabout 0.1%to about 20% of the»active

'g]%quols]e e gpedsabgge eﬁtgeqsacelnumslter df a% %EL eo((’v% chi preferred) orin

I Oon Sucn as cCca S or
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ctive |n redi ent ar paceu i ons
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tabl ets or capsul es and al so anpoul es. They are
prepared in a manner knownper se, for exanple by means

ProrefadRY eHatN- E!E‘;ﬂiosﬂﬁbffdtéé@re Amafddrad inigses ¥OhQEd ih @Heisi@e order of
dISSO|VIn xp philising processes.
magnitude as those used in the eatment of the malignant diseases classically treated with
bisphosphonic acid derivatives, such as tumour-induced hypercalcemia or bone metastases of MM or
breast cancer. In other words, preferably the N-bisphosphonic acid derivatives are administered in

doses which would likewise be therapeutically effective in the treatment of tumour-induced



For exanpl e, pharmaceutical preparations for ora
adm ni stration can be obtained by conbining the active
w0 p@ysedioant with solid carriers, where approprPEL/EP2004/008107
granulating a resulting mxture, and processing the
m xture or granulate, if desjred or necessary after
the addition of suitable a Juncts into tablets or
dragee cores. Suitable carriers are especially
fillers, such as sugars, for exanple | actose,
hypercgleaentia pranae metasiages of breast asneaniieoprefersblyl thdyaseadministered in doses
whic e b S O SR e Ml AP .
and also bi nders, such as starch pastes, u5|ng, for
: r t .
t?%&grlggd(lt:lg%st 1191 girnﬁlg tdé\@ﬁ%}et F?r{:l}] cggtgfﬁ reg%gl%/ Qo a%u(il} % tg %hoql‘i b@’/&, and
formulptiéng wtiy Ismgle rdosei uliﬂ fiermenodtaini pireferelsly freoh, aboit©i 106 egbatt 30%, of the
active in%regibe)r(lf/ ﬁ,enlgﬁy oseslfngt rfne ntfl%roogag gfir?)}ﬁl%é'gt?o%sshch as capsules, tablets or dragées
contaijpe g yfuannytopy Imgpiol atlan §00mpefthendctied iggmdientaci d or a salt
t hereof, such as sodium al gi nate. Adjuncts are
especially flowregulating agents and | ubricants, for
Phauiidetticl pregdrstionsfod entéral d p&%ﬁ%ﬁ Rnibtehtion ars Abt &am le those in

t her eof ﬁch as, na eS|un1or%¥§ flun1stearate and
dosage ¥y ToRHS, MERE (5FE7ED 0 oy GBS EATES1sa ARPRHS, Tl gt remred ina

manneS ldlhdv@i}leﬁsé? Qitlekdiie bydéansBHcoRRntiffl Sbdip clailfRS! dohfectioning,
ices, there being used, inter alia concent r at ed

d““ﬂﬁﬁﬁ%ﬂwgh1ﬁwgaﬂ§ﬂ¥ﬁat optlonally contai n gum ar abi c,
talc, polyvinylpyrrolidone, polyethylene glycol and/or
tltanlun1d|OX|de or lacquer solutions in suitable

Borganimele.abpmepgusica) prepupijens for pral adimigistrggion cepbbiRipddy combining
- the actﬁ@%%r&ﬁélt @vﬂﬁgolﬁrcﬁn{eﬁsﬁﬁér@wprépgag%ﬁfn{daﬁnét Me&ﬁtﬁl mixture, and

sol utions of suitableée cellul 6se preparati ons, suc as
procesgigg thg e g g@gulptﬁ,tlﬁéqsgccbor@pcessary after the addition of sultable adjuncts, into
tablets?{u gg gﬁogéeg p%lgtg%%: g#é%g élje #ﬁ’&é‘@ e)p};l d%@ h&h %s 31%911 glglcéarctose,
sacchagfysg,geeanite ar sqq@;pl cﬁeklulog)pmpph@om @nd/ol‘rp@lcpmr }phgsphatgs for example
tricalc u.qlteﬂh%g;hlht% 3% he gamg%y&r%eﬁggcs% ? Ia d als rnﬁd%ésf ?uacg ?ss starch pastes, using,
for exapipde, nerocwlidat; abe @rpeper sdrely gsatm; ﬁag}il:aylﬂf idethglielbids dhda

.made of gel at.jn, . a sof t aled ca su
RS B BB o R O B
carboxgmethi/lt stdrch, dlosslidked-pbliyhingigyreajdsnd, @guieyalginiotacid dr 4 Lt thereof, such as

) tive redi ent the formof a |.ate, for
sodiunf ESE At Soerra T R PR et diE ROHEn ot Simple silisic
acid, td1¢, BRI SaciBotGhltsAthe bR ESH 8SmagdBsif br GlditiR Bbfrate SHEMr Slyethylene
talc or magnesium stearate, and, where approprlate

glycol Jpraggie|cpiesic Prqvidied with switsBle gpatiey Hel maytheyesistanbioeastaniuicps there

being IR;F:&? filﬁéﬁdl’i Hbih Yool ch by RGarQbluB SR RIR ﬁ'oﬂaﬂ 411@9111@ arabig 1€
s fatty oils, paraffin oi

Polvaéw@ﬂlﬁ%eeméyeawyes E’é{col |a@d/Wé4tw%é@§1ﬁc|0é1aacuusbsorhﬁwns in suitable

organi® §dMRintsiop §51%ent RixdEeAH A6 Grodr@r B reS Aht Jr@fegi?tlaﬂttb Qﬁﬁ;c i€es,
especially injectable fluids that are effect |ve|

solutiopgef siiebloeeplepeprepsratinnsasch at scayisplitleseyphthalate or hydroxypropylmethyl-

cellulos Hidi AL, 'C%[duﬁhé s{rbstbr%teesr Wﬂ a%%e adddh E@tﬂ? FableRRE ﬁ%ahéé’ coatings,

ranasal Y, Intra cut aneous
for exqmpéﬂr fer &b pyrppw Hgetiftrationyor tcSmdlhat# Hifferbnt dnses qﬁ aeiive Argddjent. Other

orally ASQH:QRHE fo AR %é{ﬁlcagkéﬁ%ﬂaﬁ&ﬁ aperdrf» HRRP W&aw@w@&s%ﬁsm soft,

prepare ore us or exa
sealed prreplay meded geloifri anl a plasticiser, such as glycerol or sorb1tol The dry-filled capsules




contain the active ingredient alone or together with a
phar maceuti cal » acceptable carrier. The pharnaceutica
w@e@pat#avé ons may be sterilised and/ or contai NnPCT/EP2004/008107
adj uncts, for exanple preservatives, stabilisers,
wetting agents and/or enulalf ers, solubilisers, salts
for regulating the osnotic pressure and/or buffers.
Preferred parenteral forns are intravenous infusion
sol utions, preferably containg from about 1 up
may coglginthe ngmmedmttm the fergpaftagrasplajsefor gapledo gérmxm Wlth fillers,
0 I n
such aééQ&és@{Hoﬁdg sgsl;}l?ﬁ 5%) gtfa}ﬁﬁés 5}1(1%9 g?%a!}lgi sn ﬁdé#gl?] og{rllgél{egmlgglﬁg and,
where a]tfprdpn@tm Mdutrs JIn mﬂw;apsﬂ@sphq @tm@ggnedl_&_nthm;pfemblynimselved or
suspen§' (Lﬂji II;]SIH{a 1&1&1 9 St?c%r ? %t?g)ﬁ p];rgf r0(1)1%r g 1%1% ?blg%iéyelgne élyc\?\}g, eif(being
mmmbbpkoﬁx@ﬁhhyﬁambeiﬁkdcat K phar nmaceuti cal conpositions
of the invention may be, for exanple, conpositions for
enteral, such as oral, rectal, aerosol inhalation or
Puachadral dckiututishsaad éspdfb;allg@ﬂ]ﬁmah'ld flvidssthdt are offiactdsatievaions manners,
such as r su us, admi ni stratian
such a3 e WO PO A AT A AR Py o gl HhradBhmaly,
subcut§ReSlyY SrefeiablydiftrdRAHT Suith flufds ﬁe@fs‘i&thbly isbfafic @glieotfs solutions or

phar maceutical co |t|o S n are
suspenSieSTILEh 9B DG PPATEH DSgAF it OF a}fam(P 3&@&93?%”&? pigpgeations which
contairPH&hdiive inpridiefiblorke bt foBMBAGHE sAIREmAE&icalfyl 2t &ptaBRQarrier. The
forenpst oral, adminstration is considered to be of

pharm3sgtical pparatipRs s sicalisetad/ proptam pmipctFrfefexgmple preservatives,
stablhs"é§mvéﬂl§é doRhts A/ @RAIIR I QIAARNBNItPRr & ?ﬁl@tﬁﬁg&ﬁe S¥nokib Bressure

t endi'ng physician taking into accoun he )
and/or b&ﬁfqrﬁs erferred porenterablopns re fravessysdaiugipn soluiipas, piatergily containg from
about 1I 1'11% ﬁ%ﬁ)ta‘élnﬂ 20 "i’xgd Pt s{lt%fﬁﬁ (5] e?‘ﬂgt (Q)'sé ?ﬁslﬁstaﬂ:élﬁlean%smn solution

pri at e. era wever , t’he cat
volumgybffrompabeutt 3 wreib abmwmikmh e.grfor iafusion dvr mpsm@r@ drooyabbityl rhipute up

L e e e

from algowt bive psipeesk @p taodnewearm: bl ooded anlnal (mammal ), the
body wei ght, age and individual condition, and on the
formof admnistration. A unit dosage for ora
"BlebndatK pharahdentical conaposisiommsedf tlxefm\abmnntm@(bet for &Qumiply, craypositions for

con ai n bet opt. 0. 05 500
entera G e Fre R <0 PGB D Hep G Bt rgentral
such aﬂﬂﬁﬁ@ﬁoﬁs Qf subbigtgncthds ddynistation dm&npﬁtlﬁdins H¢r transdermal administration
&I-(gya onethyl car banoyl ) - cycl ohexyl ] - 4- (I - propyl pi
(.8 PR5Eiys OF IpHItoDROTRNS): henzami de is between 5 and 50 my. Cat K
i nhibitor formulations of the invention in single dose
unit formcontain preferably fromabout 1%to about

Bigtyebl e FeiRhesacEpisa L rompp it Abihe myepdion arfjadanies tgoral or
parem&aQ&@b@almﬂlﬁmﬁmyﬁaﬁlw MhiaRbus shakiall R Wred@VoraD hdminstration

active ingredient. Single dose unit forns such as
ISCOHS@&ﬁém&OfPPﬁlﬁlﬂélt@Peﬂanﬁ? .agees contain e.g. from about
0.05 ng to about 5000ng of the active ingredient.

The particular mode of administration and the dosage may be selected by the attending
physician taking into account the particulars of the patient, especially age, weight, life style, activity
level, and disease state as appropriate. Preferably, however, the cat K pharmaceutical compositions

are administered orally in a twice or once daily dosage regimen.



Cat K inhibitor pharmaceutical preparations of the
invention for enteral and parenteral adm nistration
w@e®@s/0i4006 exanpl e, those in dosage unit forns, PGIEP208£008107

dragees, tablets or capsul es and al so anpoul es. They

are prepared in a manner Kggwnper se, for exanple by

nmeans of conventional m xiNg, granul ating,

confectioning, dissolving or |yophilising processes.

For exanple, pharmaceutical preparations for oral .

abiiei depage pheat Brinkibiter pEthe Brvention @dmipistesnds depardoptran thegpedies of
warm-BIOGHe & Hifalil (m%ﬂag,st% B(Ql %?ght% eand ‘f\f‘ﬂﬁ\‘i@ua@%ﬁﬁﬂfxﬂ #£38 6n the form of

granulating a resu tl%g Xtudre, and processing the
adminigtiationr 4 voit depagerfior ereledmirfistitien foadnapmal eEaboutatlyto 4 kgmay contain

betwee(g] Egtbugg.‘ak talllcf') 4$hoB fag?}% #tfg)m (? f—?géaxgﬁﬁcotf;ﬁje akmgﬁ%éréﬁén%tﬁefglrably the

cores. ra nistra
dosageffbramomd=dlytorat admipiseiag Xt[1-(Omnemehyl rcybamobylecy clohpetired -propyl-
. .ade.of gelati.n, and a soft, seal ed capsul es nmade
plpendbrrgﬁ%{%g?zlglﬁ“dgﬁsob A gs ‘|5 g(?%l%'r , such as glycerol or
sorbitol. The dry-filled capsules nay contain the

G Bt TE R A TRt PioBels To B iyl Pipirrgerably from
about 1% GOHDOS,90%d, Gkl foSmB4tRhLCHE $n sigeldodé wgt fotha tdrBain freffabfisfrom about

talc or nesium st earate nd, .where roprj at
0.1% t3 o % & e 2Pty oL Rdicl uiplegloss i gty el ety &
dragéePEdiA @ Hontibs 5. 0586 Prabsi SPEIRGAT thenctiwd ihabdient! | qui ds,
such as fatty oils, paraffin oil or liquid poly
ethyl ene glycols, it being possible also for
&4txinhib & phathBcfiBca ?%Qatic?n@ OPIRE afvadtioh @6 Briert hidYarcAtePal
_especially injectable fluids that are effective in
adminigtzggtiop ges, %@ﬁ@g\p@e thgsedm desagq wqf%n@a]gqlsﬂragées, tablets or capsules and
also anhgdhlc@ RIS E Ak ?febéfed I hARG KnbRR ?@'lslz,ﬁbr dx b1 BRSRAAsYF conventional
~_I'ntradermal [y or subcutaneously. Such fluids are
mixingp grafdating] spnfestinning dissalyinecy dyoplilising pASESESE. suspensi ons
whi ch can be prepared before use, for exanple from
| yophi |l ised preparations which contain the active o
Forgranfile pharmaeenticabprepagatisnk far onal admigistpdtian narckepbiaingtl by combining
: . nier., T i | r i
the ac S SRESABL 1 UL S0 WRrD RS oSt ERRLALURNS, o
procesgingthe _mi'}_etmievbe sramgdte bf deslsﬁtelrcs peossshtyi afigr the) aifqlitk)na)!ﬁ gifitble adjuncts, into
ot ST o ot Bt G5 PPl B 0 et cpes
made of)gelat, asd dsosoftidealadiepsiles rdde ofgelainand hplastivises) buch@s glpekrol or
. ar ot be construed as being ljm.tations
sorbite 16 dyilled AR ey, copfany B activs e i e SRSl Pl or
exampRfin lfa&igiﬂt&l'@biitlpﬂilﬁérsi, such a% lactosel, binders, Isuc# as starches, and/orI glidants, such as
N-[1-(Cyanonet - car banoyl ) - cycl ohex -4-[4-(l-propy .. .
talc or W%ﬂp@ﬁ&ﬂ% e herp él??f%aﬁya&)est%ﬁﬁlﬁefsshﬁ%}a ]F@@élks et Becient i
preferal‘-’a@I dissbedlbrsaQbiRd id ﬁlit%lél\rlll\i%ﬁdé[ §ucRhis fatty oils, paraffin oil or liciuid poly-

Met hyl - 2pyrrilidone ( and Pol yet hyl ene gl yco
auka Chem ca,

P)
ethylenpalycolsHtdeieg popsiblg also {op pigbilisery tp & pdde
Buchs, Switzerland). Zoledronic Acid is dissolved in
sterile 0.9% aqueous saline solution (B. Braun Medica

Peeentaahfampyatiopsase esgofisllydnieeipidy fluids that are effective in various manners,

such as intravenously, intramuscularly, intraperitoneally, intranasally, intradermally or

subcutaneously. Such fluids are preferably isotonic aqueous solutions or suspensions which can be
prepared before use, for example from lyophilised preparations which contain the active ingredient

alone or together with a pharmaceutically acceptable carrier. The pharmaceutical preparations may be



Exanpl e 2: Osteolytic activity of conbinations of a
specific cat Kinhibitory conpound and a specific
wher@phowphonat e conpound in the 4TI Assay Met hpdI/EP2004/008107
Intra-tibial injection of 4Tl hicl OO0 nouse manmmary
carcinoma cells: Athym c Balgh\c nude, female m ce -
(Spezi al zuchten, Stein, Switzerland) are anaesthetized
by i p. adm ni stration of 10m /kg ketarom a m xture
/kg Ketalar(r) 50 (Parker-Davis, Zurich,
stenhssmd@é PR pdingeds, fon Frpuipds BEW‘&’?W% staRiiseseTattng agenjeand/or
emulsifidhS S8fBiliscPs41GG6d r@fifbing WRI08dotik pRékstd bidfortafiglse a cel |
suspensi on of 1.25x105 in 20m ‘of HBSS (I nvitrogen,
Basel Switzerland) is injected through the articular
Cfd foll@vgiﬁ% enchpRRLRNYSIRY 'tomlﬁ’stltdﬁ%é ihRinBon Al AR to be%%nstrued as
animals 1h 6 groups, 8 animals each, are used in th
being lgnitatipns thiereent ment  conpounds and doses are: Zoledronlc
acid |OOn g/kg, s.c. twice weekly and
N-[ | - (Cyanonet hyl - car banoyl ) - cycl ohexyl ] -4- (Il -propyl-p
i peridin-4-yl)-benzam de or its hydrogen nal eate salt
50nmg/ kg, p.o., twice daily for 7 days. Goupl is
control : tunor cells / vehicle treated. G oup2:
Zol edronic Acid. G oup3:
N-[ | - (Cyanonet hyl - car banoyl ) - cycl ohexyl ] -4- (I propyl -
pi peridi n-4-yl)-benzam de or its hydrogen nal eate
salt. Goup4: conbination of Zoledronic Acid and N-[I
- (Cyanonet hyl - car banoyl ) - cycl ohexyl ] -4- (I - propyl - pi per
i din-4-yl)-benzam de or its hydrogen nal eate salt.
Group5 is control 3: heat inactivated tunour cells, no
conmpound treatnent. Goup is control 2: no tunor
cells. 1VISXenogen i maging, twice weekly: Firefly
D-Luciferin (IxIO5 cells) potassiumsalt solution
(Xenogen Bi osci ences, Cranbury, NJ, USA) is injected
into the animals (100ng/ kg, i.v. in PBS) 5 mn prior
to anaesthetization by i.p. admnistration of |On/kg
ketarom Imaging is performed 5 mn follow ng Ketarom
adm ni stration. |l naging paraneters are: 1 mn exposure
with binning 8 by filter/ stop /filter open. The
Li vi ngl mage software is used to anal yze the inmages
obt ai ned. Peri pheral quantitative conputed tonography
(pQCT), end-point determ nation: Total, cortical, and
cancel | ous bone nass and geonetry are nonitored using
an XCT- Research SA+ (Stratec-Norl and, Pforzheim
Cermany) fitted with a 0.5 mmcollimtor. The
following set-up is chosen for the neasurenents:
voxel -size: 0.1 mMmx 0.1 mm x 0.5 mm scan speed:
scout view 10 mm's, final scan 2mm's, 1 bl ock, contour
node 1, peel node 2, cortical threshold 350 ng/cnB,
i nner threshold 350 ng/cnB. Slices located 2, 3, 4,
and 5 mmdistal fromthe intercondylar tubercle in the



proxi mal tibia nmetaphysis are anal ysed. M croCT
nmeasurenents with VivaCr40 5 days before, 1 week after
w@pesAl14veeks post treatnment start: 3D struct urBCT/EP2004/008107
parameters of cancellous bone are neasured
non-invasively by mcroCT _ag described. Mce are
anaest hetized with Forene dnd their hind-limb firmy
is fixed on a nouse tray for neasurenent in the
vi vaCT40 (SCANCO Medi cal , Bassersdorf, Switzerland). A
region of 200 slices at_&ﬁ&@ﬁon of 1mm bel ow t he
growm h plate (secondary spongi osa) corresponding to
the site of injection of the 4TI Iuc2000 cells is
measured at a nom nal resolution of approximtely mm

Examplerd: fomeulations Measur ements wil | provide direct

Vi t N
ro LT A IR Lt SO A
yl]-bedwmée voiks hydrogenumideate satthd dissnbysdin asm’pb;reaaf bMetyl-Ypirfilidage (NMP)

and Po@re&g ?e gl&rgsl{l r%dg%b%b (f,%?l%@fgﬁﬂlf: gg«gl?l g#ulgﬂﬁthymtzeﬂand)

Zoledrsnhonldgs qissolyeé Sisstevite (DQ% tqueows sghimsblution €B. BmmeMadwbl Al
era fects of the conpounds are avail abl e.

Emmeﬁqr%ﬁke%{z o § ray absorptionetry (DEXA), end- point

determ natl on: Tibial bone mneral content (BMC, ny)

and bone nineral density (BMD, rrg/cer) are measured ex
Exam; 29 t1 €L ] ) ¢ cal '1 'glnStrUtdsemﬁc
blSDhOWﬁdtG@ﬁ_@&lntﬂdmwsm ution rmde (I i ne spaci ng

0.0254 cm resolution 0.0127 cm and a 0.9 cm di anet er
Methoqol limat or are used. The excised | ong-bones are pl aced

in 70% al cohal onto a resin platformprovided by the
Intra-tibgg] ggction o1 brag 040 neusemeamany c&Cinga cdffe total (L1-L3)

Athym@ BhIf\D Budl! R fERhicd (lsbézsiuzhbﬂtén Ofeirl b@nie%&gtaﬁdan&és@le@zeawl P

neasured. Statistical analysis: results fromthe

adminiglgpiien 6f 1(aplde kelarome  pridus o 1 Wan 8%’%’63%19@1%@6*@"?6@5 Zurich,
Sw1tze('l§éMmd %(@(ﬁg/k%ng ?&ﬁ&%ﬁ@ Cﬁa%gr L?se%esw@érlﬁgﬁlll)’sﬁigz‘l 3 gauze

variance he "Levene I's use
needleagelhsuspapsion of h2ixd At iaOplaad dIBSSi(neiteogere Bassb S wikdasriangh @urpjscted :
thmungP’l%tds ?g?%/%at%g%e%}g s]% alrS elﬁ(lt) e ltl E) ai )?g(ggl’ J&%ér{rjp%gﬂ%gldto%r Se)ué)? ,?Cﬁn imals
each, atetmgd mttbla stiudyy Tgftatmqnsccmpeultds snéd;bsésmre (ﬂofemmiemcidsi 00yrghim, s.c.
ted

ovio B AN D T0V e R ARG RO OGP oty eesigiplraamice

or its hiydpolem rsaleate sIalMSOmgMg@ld y\)u,ce ﬂhlIyI fer 7 days. Groupl is control 1: tumor cells /

el oy R AR i ST Y Oyl PP e Brom-4.-

propylﬁiﬁ:/eﬁ@inﬂ-—}ﬂ)-bdnmlﬂee dﬁts lhydrogen n&l’dﬁ%ﬁ‘sh}% Grbgp4edhibidiatioR6f Zoledronic
nt tic V\,h ch rior to

Acid a%gﬁ éiﬂ(%ﬁh’l?‘l ﬁh}(l Ecyﬂo@ -4— }i)ropy -plpergds nj-yB %enzamide or its

hydrogen maleate salt. Group5 is control 3: heat inactivated tumour cells, no compound treatment.

Group6 is control 2: no tumor cells.

VIS Xenogen imaging, twice weekly:
Firefly D-Luciferin (1x10° cells) potassium salt solution (Xenogen Biosciences, Cranbury, NJ, USA)
is injected into the animals (100mg/kg, i.v. in PBS) 5 min prior to anaesthetization by i.p.

administration of 10ml/kg ketarom. Imaging is performed 5 min following Ketarom administration.



Exanpl e 3: Conbi nations of a specific cat Kinhibitory
conpound and a specific bi sphosphonate conpound in the
WEDSNRAEE prostate experimental bone net ast asPGI/EPIHOS/008107

Luci f er ase- expressi ng hunman prostate cancer cell i ne,
PC- 3M2AC6: Metastatic humaggprostate cancer cell |ine,
PC-3M (obtained fromProf. J.1. Fidler, MD. Anderson

Cancer Center, Houston, TX), is transfected vvith a

firefly Iu0|ferase expr.essi.on_vector,
Imaging paramgfers 30 | 1 FIPERIOYV RIS b:c’é}t?fb%t%ﬁ /SLB?F PEh- Eggggfe%mge
softwafe lg{lsgaﬁ, and§sd @0 BhREs JBfailfPACE, which is sel ected based
on high light output in the presence of luciferin, and
retention of in vitro sensitivity to the
antlprollferatlve activity of cytotoxjc drugs. The
Periphprel igpisiesvessrpuied aogrePiepREE) ﬁ oW felERHIEY f or
Total, ¢0fidag Ahdian6dllodbdRP Masskad Geoife ey Wit nacdiitbi@d DsinganXF-Research SA+

RSO Fhor T DT TG R s
chosendibr 8@ Hesorehientenoyelisize:d. bmmecfo t myps0.H inmg ¢an wpasiltsaowd VR EH0

mnys, Hl:%{ Q@aﬁ@nﬂ% Y %k?k rb%m%ﬁ%d%@?p&h%& 2T9&'99cﬁ) hﬁ)&h '35(9;1%@1%3 inner

suspension I s CO

threshald §3Psg/cmd. Sligepdenated @l 3 4 snd St gts@a fromithe 1];1.'ngpdylar tubercle in the

pmxmﬁpﬁg@m@gaﬁg,s,}qr@aﬁﬁﬁedcm | s are washed once w th HBSS,
are suspended in HBSS at 30 mllion cells/nL for
|nplantat|on The viability of cells in single-cell

Micro Gnﬂeaen&'maﬁvs WEB Uik OT40 NdBE béf@@ 1 week aB6 2l Dywebks\ppa tvelibmiary start:
3D str%zr(u%al %ng ?efs o'%rc]ax{cfgl ou&ﬁ{)anelare mﬁg ecf: ncL quvagllilf%lg %u gn?cr(%f as d%scnbed

ver ora
Mice aw dnagstigtizad, witi&orehh endnth@ehlad tmb @enbm fuemi omaanoaaﬁrtray for
measulqﬁ](ﬂlgl 11? Iﬂ% Xg@ggﬁ@%ﬁu < e gfe;sdg élej." ?.?1‘\?\%1?1%/ %f 200 slices

at a popjfiemolal em bslewy tb%growﬁh@&ﬁm@wn@mmnglwab%wsméeg forfamyite of

inj ectnl)lfﬁfrtl?e?ﬂf l‘ﬂicQ?DO' o@]ldéiﬁ/%i;@ﬁre@ faila flﬁ‘lo%m%oﬁﬁdﬂ & ap ilﬁﬁ@{ﬂ'S@&ﬂ (Figure
ectlon.o cells resulrs In. co zaltl o

3). Me?ﬁﬂ‘aﬂ?fﬁ'@& il PW"@E fliresh indgrmatignaon € "e‘?sfe§ Vi VTR 81%%?’{““ cells on

structueA pathmetens dilké thie chreeliods| bore slume Samribag thickésg,eseyardtion ag velt as

prov1d£ 91f(;‘:f'mgﬁ)dc’neont c%gnebzg&}é/ r{cécgn?% gt‘u’%E deéapl\%d ﬁtﬁgg{r&%n&eﬂ ﬁ)ide)s rIntaﬁ)dl’uon images

moce are
showmgrmm;elpn pbivemat growfheveritime apd the ﬂﬁqr@shﬂlgﬂfiwte pbthe cbmpounds are
availadid Xt ure of ket am ne hydrochl oride (Ketaset(tn), 150

ng/ kg) and xyl azine (Ronpun(tm), 12 ng/kg). Ovm upper
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Statistical analysis:
All results from the bone studies are expressed as mean *standard error (SEM). Data will be subjected
to one-way analysis of variance (ANOVA). The Levene F-test is used to test equality of variances,

and differences between groups tested by Dunnett test (significance level: * p<0.05). All statistical
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Calculations of results
In the first two experiments tumors in the mandible area are quantified for each image. In the third

experiment tumors in tibias and femurs (combined) are used for analysis. Antitumor activity (%T/C)
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yl)-benzamide in the 25 mg and 50 mg o.d. dose in cancer patients with documented bone metastases.
All patients will receive oral calcium and vitamin D supplementation during the trial. Each patient
will be followed for 12 weeks. . Treatment after that trial period is to the discretion of the investigator
(Zoledronic Acid 4mg (= Zometa® 4mg) is approved for bone metastases from all solid tumors and

bone lesions from multiple myeloma).

Overall, 102 patients will be recruited to randomize 17 patients for each of the following 6 treatment

arms (all patients will receive oral calcium and vitamin D supplementation):

1. ZOMETA 4 mg i.v. at days 0, 21, 42, and 63 AND
N-[1-(Cyanomethyl-carbamoyl)-cyclohexyl]-4-(1-propyl-piperidin-4-yl)-benzamide 10 mg

p.0., o.d. from day 0 to day 84
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conbi nati on a bi sphosphonate of formula I,
17 patients will be entered into each dosing group level resulting in 15 evaluable patients per group
allowing 2 dropouts per group. Each group will include at least 5 patients with breast cancer, 5

patients with hormone-refractory prostate cancer and 7 patients with any tumor entity.

ZOMETA 4 mg will be given as an intravenous infusion over at least 15 min in a final infusion
volume of not less than 100 mL. ZOMETA must not be given together with solutions containing Ca®*
or other divalent cations. No restrictions are made regarding the oral intake of N-[1-(Cyanomethyl-
carbamoyl)-cyclohexyl]-4-(1-propyl-piperidin-4-yl)-benzamide, except that the time of intake should
be the same over the treatment period. Each patient will then be followed for 12 weeks to collect

safety data and bone resorption and formation marker data.

Schematic design diagram

Randomization and Evaluation, Evaluation, groups (1) to (6)
Period Screenin groups (1) to (6)
g
Visit 1 2 3,4,5,6,7
Week -2 weeks 0 1,3,6,9,12
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whi ch| t hey ar gylrbdnaghidelalomr(groR 4-3) hy|dwipgilin-4-y)berizamide alone
al kyl or aryl{lower. al kyl ; R4_and R5 i ndependent |y
H, or|optiona #Vnmgi%b 1B ERO)( | over 4 up%‘?'g)

aryl-| ower alkyl), - QOORI, O - CAdMREREELE) 6)

. Ri—-s—-eptionaly—substi-tut-ed (1l ower kyl , _aryl,
All pfigats piflyescenss Ripl caleiyg japdviigpin Dosupplementpiop (see section 3.4.2, Calcium

and vidARMGh Ie}ﬁgll,ts)pr heterocyclyl), and R8 is H, or
optionally substituted (lower alkyl, aryl, aryl-Iower

" ZOMHBIA 4 mpyie kived kery, 3 bieckp . mainkwidits 2b#t,c5/arldo)| ak yal simgte infusion (100ml)

over no less than 15 minutes.

NANC ~ANt Q:L: neo h

f[l-@@yagﬁlyethyl—carbamoyl)-
yeloh &y IiL RN PibRI-
cl I ster

=

*** Composition of placebo and N-[1 -(Cyanomethyl-carbamoyl)-cyclohexyl}-4-(1-propyl-
piperidin-4-yl)-benzamide comprising hard gelatin capsules (mg) is given once a day without
restriction to time of administration

Placebo 5mg 25 mg 50 mg

N-[1-(Cyanomethyl- - "6.41 @32.05 64,1
carbamoyl)-

cyclohexyl]-4-(1-propyl-

piperidin-4-yl)-

benzamide hydrogen

malete

Lactose 210.6 276.2 250.55 218.5
Starch 144.0 - - -
Pregelatinized starch - 72.0 72.0 72.0
Colloidal anhydrous silica 1.8 1.8 1.8 1.8
Magnesium stearate 3.6 3.6 3.6 3.6
Total weight of capsule fill 360.0 360.0 360.0 360.0

O corresponding to 5 mg free base

@ corresponding to 25 mg free base

® corresponding to 50 mg free base



heterocyclyl); or R4 and R5 together represent |ower
al kyl ene, optionally interrupted by , S or NR6, so as
W@ 200601400@ ring with the carbon atomto whi ch PEEEPRNE008107
attached, and R6 is hydrogen, |ower alkyl or
aryl-lower alkyl; or R4 is_kkor optionally substituted
| ower alkyl and R5 is a substituent of formula - -(Y ) -
-(Ail) - QZ wherein Y1lis , S, SO SO, NR)SO,
QLAﬁﬁgﬁ’ SO NR6, CONR6 O'NR CO, N is zero or one; Pis
o or one; X2 is |ower alkylene: or when n is zero,
X2 is also C-C -alkylene interrupted by , S, SO SO,
SO NR6 CONR6 or. NR CO, andR6 s, hy drog | ower
L) R%;xrm utéﬁa renagAhien wg]ckﬁ;q)mpr;gfss 1P§°lﬁ]?194t@ﬁé bisp] qsghonate of formula I,
or B YRYsidgicallpEERNe ardaLRMaWle st @'shlf &docar boxyl ,
am dat ed carboxyl, am nosul fonyl, (lower alkyl or
aryl - | ower alkyl)an1nosulfonyl or (lower alkyl or
aryl -1 ower al kyl)sufonyl am n arbonyl; or Zis
tetrazolyl, triazolyl or imfazolyl; Qis a direct
bond, | ower alkylene, Y -lo Qgg?kylene or C-C
-al kyl ene interrupted by Y1; |Xl i% C(O -C(S) -
-S(O-, -S(O -, or - P(O( 6) - an1:IR6is as
defi ned above; Y is oxygen of su hur L Is optionally
substituted -Het-, -Het-CH - &é and Het is a
hetero atom sel ected from, g R)s:; and X is zero or

one; and aryl in the above dgfinitions represents
carbocyclic or heterocyclic aryl; or alternatively b)
ameteher class of cat Kinhibitors of fornula VII, or a
Rhysi ol ogi cal | 'y acceptable and cl eavabl e ester or a
g%ﬂS?‘ ‘f‘ﬂ%ﬁ“el&‘idf\?xl’}b pmipp,glkangyl.gpanpanyippegrayprsubstituted by Ci-C, alkyl, or

alkanoyl;

R is hydrogen or C,-C, alkyl and

Rx is a side chain which contains an optionally substituted amino group, or a nitrogen
containing heterocycle (including aromatic nitrogen-containing heterocycles),

or a pharmaceutically acceptable salt thereof or any hydrate thereof: and

a) a cat K inhibitor of formula V, or a physiologically acceptable and —cleavable ester or a salt
thereof

(V)

R? R
|
|

R—fLfoxty

=z

R? Y R’

wherein R' is optionally substituted (aryl, aryl-lower alkyl, lower alkenyl, lower alkynyl,
heterocyclyl or heterocyclyl-lower alkyl);
R? and R? together represent lower alkylene, optionally interrupted by O, S or NR®, s0 as to

form a ring with the carbon atom to which they are attached, and R® is hydrogen, lower alkyl or

aryl-lower alkyl;



R10 is H -R14, -OR 4 or NR R14, wherein R13 is H,

lower a or Cto C cycloalkyl, and R14 is | ower alKkyl
wo@eo§01ocycl oal kyl , and wherein R13 and R14 aPEI/EP2004/008107

i ndependently, optionally substituted by hal o,

hydroxy, |ower al koxy, CN -8, or optionally nono- or

di -1 ower al kyl substituted amno; R11 is CON R15 R 6,

-NHCORD5, -CH-NHCO-RL5 -CORL15, -S5O -R15,

Krafd & 8 pepeitbon e, o Spondly otk b oyt et levet et -

@1@)@1&1 datyLIC((DINBéRS azihktyin R’ hedpeibmtly stbstituesd (lower alkyl, aryl, aryl-lower

GRS b asHineed ol M0 i

@ﬂ;sﬁfufbal(k)whr dligpeikyl pdritiibwer ARG E E R4y Y, IblcS“éloalkyl bic Rffcloalkyl or
ttgletero cwl -l ower al kyl, or wherein RL5 an

Sﬁré)f’ th the nitrogen atomto which they attached
& end R tbgthet ﬂ:pfe@d‘nﬂlo@@r Nkhéle eJ;fﬁGde?l&Yﬂterﬁfp%ﬁyry OMIG RIRD, 50 as to

N het erocyc| yl denotes a saturated, parti
e et b farion gipen ‘iOévhfﬁhttbedgéwﬁé'éwé@ﬁ Riis 1 i liydrogen, lower alkyl or

BEA-RFRENRYI & NDi ety attached via a nitrogen atom

t her eof having from3 to 8 ri n% atons optionally

BoitEhpifiptignadly pubstityied lower plkgland Riis penbstituontsf Seinglat-&3-(Y"),-(Ar),-
omNeinNRL7, , S, S(O or S(O wherein R17 is H or

tlonaIIy substi t ut ed (Iomer aIkyI car boxy, acyl
("Qm@ SSRGS BoNR )N -REISQNRA GPNR or YR°E@r ny| , acet yl

WlsE’Jr@Qﬂch@}" or aryl acyl, e.g. benzoyl), am do,
aryl, (O or S(O ), and V\hereln the N-heterocyclyl

PSSZ@er@nGSIIy fused in a bicyclic structure, e.g. with

t
T RO B YA P R G EB1 Ep 0..50.,
CRINR{ 0aNB°Q@ afd RbishedreginClyebatyk i ar@ilower alkyl;

Fg gq¥cllc ring wherein the heterocyclic ring has
0 10 ring menbers and contains from1 to 3

Aeas l@ldaaylomsflcﬁg,l carboryl, dstefifidd ca{’lﬁiﬁ, amiddfed G(¥ekyI0EmRbsfonyl, (lower

rei as . def.| ned ove andwher ei n
VYE}' &f 8%@/@1377 al &’?6‘%@“1 nyl; ?fg ot alied of arghioger o 10 ri ng
ﬂkﬂtsefoﬁylaxﬁdloéwtbtﬁlﬁl B NG tétfa@éﬁllltrkiblﬁ ohﬁﬁ@iz\%? =17
erein is

te
00 St B0 a Y i SIOTERSS G o Braésruptcd by ¥
Kkhi erggm)d,eacsi)y ,S(opt Isemgd br-PEOIROR %S, B ERF iDYs &%ﬁﬁecﬂe[bgv@r e

grou}P gl groups, selectéd from halo roxy,
*b° YB‘?MEF“HIP‘Roxy, N or or optionally substituted

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

X is zero or one; and

aryl in the above definitions represents carbocyclic or heterocyclic aryl; or alternatively

b) another class of cat K inhibitors of formula VII, or a physiologically acceptable and —cleavable

ester or a salt thereof



(optionally nono- or di-Iower alkyl substituted am no,

| oner - al koxy, aryl, aryl-lower alkyl, Nheterocyclyl or
woRdeverocycl yl -1 ower al kyl (wherein the opti oP@i/EP2004/008107

substitution conprises from1l to 3 substituents

sel ected from hal o, hydroxygylower al koxy, | ower

al koxy-| ower al kyl, |ower al koxy-carbonyl, CN, NO,

N- het erocycl yl or N-heterocyclyl-Ilower alkyl, or

optionally nmonoor di-Iower alkyl substituted am no;

R12 is is independently HRor optionally substituted

(1 ower al kyl, aryl, #ryl-ljower alkyl, C- C

ocycl oal kyl, C -C ocyc N- | ower

t

| kyl ,
het er ocycl yl or heteroc k:lyl | ower ala\ﬂ ), and wherein
R2 is optionally suhsti hal o, hydroxy, oxo,
| oner al koxy, CN, or 'Op iﬁn\x"}llly nmono- or di-| ower
al kyl substituted am#a. for simultaneous, sequenti al
or separate use. 2.) The pharnaceutical preparation
according to claim1; whereas its use is for the
twhe@tpent of malignant di seases, bone netastasis,
cancer cell growh, or/and cancer therapy-induced bone
| gss.. 3.) The use. of a cathepsin K inhibitor according
Ro igHaifm, 10K opr NReR pr epar ati on of a nedi cament, for
%@reinrkmgrmqm;hlgﬂOwggféog)ﬁ%%g;%ﬁonate according to

claiml for treatnent of a t di sease, bone

Ré'ti%lk’wasjﬂkxl ot@niedho welotlkgramdt h or/and cancer
Evﬂ&feﬁﬁé“ Ardd Cﬁg 1@9&?%4&8%%%&?1{%}2 %uﬁtgtgtlgg lé)gsaelcf), rh%(%tﬁ)lé};,] Sovitr alkoxy,

patient suffering
FEt N6b,as bptjonglnmeno- aediflovgar el hspbswityta@ithino;

a 1 IBIBy_-'_ Qd_ [9] ISk N 15 15
R oo Qoo ROV AEEHERT PRERE G af  ab0r Se "dpumt. Som
BHs-60e ®torEHeN &S ®IF,ding to claim 1 and an effective
%ngulﬁt of a cathepsin K inhibitor according to claim

: 3.) The use of a cathepsin K inhibitor according to
BPas ary1] afybiovieh elkply €p@@tiosIRyINE;-@,(¢VeRhIRATBWEr,alkyR hete®Byclyl or

| n _conpi nat i W th a bi sphosphonate according to
heflerb e fgyer iy

atment of a benign disease, bone | oss
Hi'Selseyl, asl-ROROIIRA) Syl-108drA0RRPLNCLE L FeloRkd, OBE, G0 Rkyl-lower
e

t ting a patient suffering froma beni gn di sease,
E}%ﬁzhjt%g@daf%réla@acy%ﬂmaﬂ% PS5, osteoarthritis

HREENIRST e RAUBE NS Wik R QitfoRerd 16m %ﬁ@@&ef:&a@ﬁgd%é "o%@d to form
ampunt of _a bi sphosphonate according to claim 1 and an

o Ndeteropcld@¥ns of a cat hepsin K i nhibitor according

{rBer6ih &l-Mick G hi bi ic i

B oo S Lol SARAGH by GRIRARI bl APmricntyaeen
¢osfainipghdtoneryplia eiety eftacheshda apitraganagins thervafiteeing ol 3 to 8 ring

%519% ioﬁgl{yacggsai‘nﬁgiaq{ﬁﬂep ﬂ Zoc];r .3%@{3?031{0}11% Ige erxiétlé)dy ﬁr(;nggc ] g1 (%,gg, S(0)

one 10ss.” 6 pharmaceéut i cal” preparati on
or(@)=aiherein RY isH omoptismllp sutatitret oversation rcaibogy, beyl Ghaidi®s both

lower alkyl acyl, e.g. formyl, acetyl or propionyl, or aryl acyl, e.g. benzoyl), amido, aryl, S(0)

or S(0).), and wherein the N-heterocyclyl is optionally fused in a bicyclic structure, e.g. witha
benzene or pyridine ring, and wherein the N-heterocyclyl is optionally linked in a spiro
structure with a 3 to 8 membered cycloalkyl or heterocyclic ring wherein the heterocyclic ring
has from 3 to 10 ring members and contains from 1 to 3 heteroatoms selected from N, NR'S, O,

S, S(O) or S(0), wherein R'® is as defined above), and



3 or 4 or a pharmaceutical conposition of claimb5, in

whi ch the cathepsin Kinhibitor is selected fromthe
w@e@ap146 N- [ | - (Cyanonenyl - car banoyl ) - cycl ohexBd T /EB2004/008107

ri perazin-I|-yl)-benzam de; N

[ 1- (Cyanonet hyl - car banoyl ) - ggycl ohexyl ] - 4- (4- et hyl - pi p

erazin- -yl)-benzamde; N-J[I-

(Cyanonet hyl - car bam)yl) cycl ohexyl ] -4- (4-ethyl - pi peraz

(Névgwﬁbﬁ}eefway Rt {)P% ﬁaryy@f@ﬁb&gﬂ 1P rige membprs gpcspptaning from 1
e3 Retérbatbmyde]ecte foay™, AR ", B9, B) S(O) or S(O)z wherein R" is as defined above),

é?cac/lanorret hyl - car bam)yl ) - cycl ohexyl ]-4-(4-isopropyl-pip
zin-1-yl)-benzam de; N-[I-

@x@jx@ﬁﬂlfﬂrﬂy}im &a a&peauém Qipﬁb&'[l?mﬂsﬂmflzd b oReZNdre BB &g, 1-3

z i n- I | ) -benzam
yfrom bale, QM%W) s»ey VR %‘3%‘}713’] Y of NOp.2r gpiicmablysubstituted

L})ndl’lbfﬁl%a-zdrr(‘li io‘“bé% A SRt GmidY; fo{’ver alkox aryl, aryl-lower alkyl, N-
anorreth% car banmoyl ) - cycl ohexyl’ gropy *piperi

Ftﬁ;ogchl pr dateEgydd- IO\NH' [lkyl (wherein the optlonal substitution comprises from 1
ch/ ﬁiﬂgfménk%tﬂ'e@t@& ﬁéxﬁmﬁlo) h& n}r gé\?&ﬂ%)ﬁ, 'lc[v!zer Q&O{EEEOQ’QMICY?}]OWCI

pi peridin-4-
%\9 Wy CNcHPh r9c-yelyb¢rd‘hb©t§1b<}yckyl ~{awer gliyly @pptierpllpmono-

%Mlg!r)}‘gerrré?% 5l""bcar ﬁ’) cycl ohexyl] 4- (I -cycl opent yl

Rppp@pndgpqndmtgvll-) -obqnmaaﬂydiebstlt\lte[dl (fower alkyl, aryl, aryl-lower alkyl, Cs-

6%?0&5%{@ %%gﬁgaﬂgﬁ)}/qwger %ﬁéﬁl 1R Cll'la%&gtﬁpof}(dyl lower alkyl), and

Wﬁmms hﬁtimdw@m‘i@ by, W‘ﬁ&y’l dXﬁArllOQVBﬂ ﬂﬁfX'yd@N T;"Oz\/ bo)
i met ropyl ani no
plst lonal(?ydm 1%, 0{/\#‘ rlr%‘?‘?%ﬁ(ypsﬁbs(t{m%ﬁf%ﬂ}? pi >p/)efl d|p¥ 4-yl)-benz

amde N-[2 C,yano 4-(2, 2-

forl‘é{'_ bl Bre gyvf aolspyri dw[g yl met hyl ] - 4- ( 4- met hy

QIano 4- (2 2-di met hyl - pr opyl anmi no) - pyri m di n- 5-yhnet hy

t hoxy-ethyl)-piperidin-4- yl]-benzam de,
2) kﬂl? é“%%} @‘lcgf PTG ArePIRne- I FlaiEY | atheie Tysipe ispiche treatyent of
malighiideasts, Q)éﬂdlﬁ&ﬁ&’als@' @ﬁ&e@%é]pgrowﬂll dr728 BARED tHGapy- mduced bone loss.
N-[ 2- Cyano-4- (2, 2-di net hyl - pr opyl am no) - pyri i di (T
nmet hyl ] - 2, 2-
3.) Ghemelyh catndpds : gﬁﬁ@%

)nam iy CN_ flOg ﬁ(gunﬂgiﬁﬁﬁlél:copdl ngtgahgl forﬂle) knl)f Pﬁu@cﬁéa?nent for
use iy FQTRRiRAtAD mty @plmspl}on@e zccatd.mtth 91IaH131 fc@ treapmpmstoli g maligrpat
d1s<¥a§ez 'anel méfa{s)as@ NGk bett REORIDAHPafi@r therapy-induced bong loss,

N-[2 - Cyano-4-1(2, 2-di met hyl - pr opy amn8¥pr 'm i 1’ n-5-y
a mgthpdhof theating Mpaélpﬁ)suffﬁfvr}@e g amaligngdt Yistyoe) bamd Ideiastams cancer cell

growﬂl ﬁr/%%ﬂ&(zr“’thg&?%n%&g ?)Qﬁé losrs) grﬁgns%g ad? nmgéé%g"%?xa 8at1en¥ an
efqun[fmam ahs@ﬂqsﬁhmhat&mtdmydmgm ofith & ml(h:m) effeytiverih@init-oBa Ydthepsin

K"%l@(f‘% ‘é}%ﬁg{’]zl et hoxy- et hyl ) - pi perazin-1-yl]-benzam d

or

, 2-di met hyl pr opyl am no) -
pyrim din-5-yl msthyl]’\ [ 4- (2 nmet hoxy- et hyl ) - pi per azi n-
ei i,zai.n

DR S S A A Ry L R ——

useémadibinaticiewitl a ()ﬂp]{o[sﬁmnate according to claim 1 for treatment of a benign disease,
ropyl ai rdno) - pyriniidin-5-yl meth

2,2-dinmeth
bon)%(c]ss g’é ﬁﬁ?ﬁpf’mﬁﬁe%wgnhﬁ’lhfy&ram ne- 1 carboxylic acid
tert-butyl ester,
4- (3-{[ 2- QIano-4-(2, 2-di met hyl - pr opyl am no) - pyri m di n-
5-



yl met hyl ] - car banoyl } - phenyl ) - pi per azi ne-1| - carboxylic
acid tert-butyl ester, N[2-Cyano-4-(2,2- dinethyl

WO 2310 8400610) PCT/EP2004/008107
yrim di n-5-yl met hyl ] - 3- (4-net hyl - pi perazin-I-yl)-benza
niide, NJ[2- -39-

Cyano- 4- (2, 2-di net hyl - propyl am no) - pyri m di n-5-yl net hy -
]-3-(4-ethyl-piperazin-I-yl)-benzam de,

di n-5-y
a I{ﬁ;ﬂ[ﬁogl ?@;{iﬁg% (p% : gs&gtlrerd F%’iil?&lnb?g 1%21%% %rge I(P %rgljﬁ%?nloggoporoms
ostnpa[r@n@@m@rmmg adlﬁlmétermg toythe mnernyih affedi®q ardiint &8 2HidphSkpYdnate
ac&g&%i!o]cla?’ [1 A}m& ectrl]v%xa}!ﬂ IIHZ of ?1 catﬁ)e!prsnelrKamLJb;tor-acclzo]rdmg to claim 1.

N[ 2- QIano 4- (2, 2-di met hyl - propyl am no) - pyri m di n- 5-

VY, hyl |- 3-[4-(2-et hoxy-eth pi perazin-|-yl]-benzam
3) Adéﬁhﬂééf‘% a‘%ﬂlggs tlo(n?o?p %llﬁﬁe%%v%?ﬂlq)ﬁga A apd #epthepsin K inhibitor for the
inhghition afibdham&tasydsispdahioer }:ell“grmrb%ﬂ/d i3nib#ioR ¥F Eafber- eBipy iduced bone
JosS! hoxy) - benzam de, N-[2

f,yano 4- (2, 2-di met hyl - propyl anmi no) - pyri m di n- 5- yl nmet hy

I']-3-(2-dirnethyl am no-et hoxy) - 4- net hoxy-benzam de,

ano-4- (2 di met hyl - propyl am no) - pyri m di n-5-yl
6.) Mﬁq %e%lcald%rq,pé{aﬂw BRITABEES H3im lherdz andece 2 method according to claims

o4 edtic i b
S i e op A Kbl
fro%rt%re Mé\l i (@m@n@ﬂlmmnpqulmﬁw-(plmmm 1-y1)-benzamide; N-
[1 (T(Uy@xhd‘ihea]yl/ Isa[rbz@ﬁoy}’)lc}rclohertafl]-4 (4-meth&l Ilg]lp%a pﬁ)&ﬁambd&&q}n d

- met hoxy-e iperi
(Cy@nq{pethyl carbamoyl) cyclohexyl]-4 -(4-ethyl-piperazin-1 -yl)-benzamlde N-[1-

0 r1mo i,rnidi.n-5-ylm
(CMW.Lﬁa‘ﬁ%%ﬁ”ﬁyg‘éﬁ@?%ﬂp. LR PR PR el Nt
(C -ggbamoyl)-cyclohexyl]-4 -(4-isopropyl-piperazin-1 -yl) benzamlde N-[1-

(Cy%c{n?eﬂ'gf @{3}9 6 ){)isy&oﬁje&l}ﬁ%*&’ lberpzylolp X ll‘aaZI;rI]l- -(})l -be arm edII\I-n - Y
(Cyeqthybpqymycyblel;dx}'l}-p#ﬂ&(wm}%fx’;;yﬁﬁi}:l)t@%ﬁﬂm-P?H%b&'ﬁﬁﬁfﬁedN [1-
c t e sa er eo
(e BB BRSO e P ERBal ot vbbavamdr oL 2,
(Cywm@ybcmmmt)mdomﬂpr@lrwntemo &athﬁﬁ%n%e&{mﬁ yﬂfbeﬁ‘zalmde N-[1-
(C%%’ﬁ{ﬁ;af utt> 1 %ﬁ%ﬁ_%lon accordin O claim’5, 1In
Vi yIFarba )Ry? X j &lr-lsplgowl-[p}p_en 1n-4-y1)-benzan11de N-[1-
(Cymatwmmnyﬂoygammmp) (p&selo%ﬁgﬂyblberﬁrﬂﬁ gf )RRl AP
(C%é’ élp’g %{ beqzam de r phar mac
%ﬁr'@ﬁy@ Deydlohsrdbt- (lamerhrlrmpqmdmaampmm@ ang N-{1-

(Cyamﬁiemyn@mhro kycidhesyl Mﬁx Ezo

%n}l Szol edr g%l %ﬁ aci d @ﬁ&)ﬁ Agallhg §| §£ 8%t(g’61démethy1-
propylamino)p S-ylmethyl]-4- -propyl-p1per1dm—4—yl) -benzamide, N-[2-Cyano-4-(2,2-
dlmethyl-propylammo)-pynrmdm-S-ylmethyl]-4 -(4-methyl-piperazin-1-yl)-benzamide, N-[2-
Cyano—4-(2,2—dimethyl—propylan‘lino)—pyrimidin-S-ylmethyl]-4-[1-(2-methoxy—ethyl)-piperidin-4-
yl]-benzamide, N-[2-Cyano—4—(2,2-dimethyl-propylanﬁno)—pyﬁmidin-S-ylmethyl]-4-(4—propy1-
piperazin-1-yl)-benzamide, N—[2-Cyano—4-(2,2-dimethyl-propylamino)-pyrimidin-S-ylmethyl] -2,2-
dimethyl—3-[4-(4-methy1-piperazin—1-y])—phenyl]-propionamide, N-[2-Cyano-4-(2,2-dimethyl-
propylamino)-pyrimidin-5-ylmethyl] -2,2-dimethyl-3-[3-(4-methyl-piperazin-1 -yl)-phenyl]-
propionamide, N—[2—Cyano—4-(2,2-dimethyl-propylamino)-pyrimidin-S-ylmethyl]-4-(4-ethy1-
piperazin-1-yl)-benzamide, N-[2-Cyano-4-(2,2-dimethyl-propylamino)-pyrimidin-5 -ylmethyl]-4-(4-
isopropyl-piperazin-1-yl)-benzamide, N-[2-Cyano—4-(2,2—dimethy]—propylamino)-pyrimidimS-
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-40 -

ylmethyl]-4-[4-(2-ethoxy—ethyl)—piperazin-1-y1]-benzamide, N-[2-Cyano-4-(2,2-dimethyl-
propylamino)-pyrimidin-S-ylmethyl]-4-[4-(2-methoxy-ethyl)-piperazin—1 -yl}-benzamide, N-[2-
Cyano-4-(2,2-dimethyl-propylamino)-pyrimidin-5 -ylmethyl]-4-piperazin-1-yl-benzamide, 4-(4- {[2-
Cyano—4-(2,2-dimethyl—propylamino)-pyrimidin—S—ylmethyl]-carbamoyl} -phenyl)-piperazine-1-
carboxylic acid tert-butyl ester, 4-(3-{[2-Cyano-4-(2,2-dimethyl-propy1amino)-pyrimidin—S-
ylmethyl]-carbamoyl}-phenyl)—piperazine-l-carboxylic acid tert-butyl ester, N-[2-Cyano-4-(2,2-
dimethyl-propylamino)-pyrimidin-S-y]methyl]-3-(4-methyl-piperazin—1-yl)-bénzamide, N-[2-
Cyano—4-(2,2-dimethyl-propylamino)-pyrimidin-S-ylmethyl]-3-(4-ethy1-piperazin—l-yl)-benzamide,
N—[2-Cyano-4-(2,2-dimethyl-propylanﬁno)-pyrimidin—S-ylmethyl]-3-(4—isopropyl—piperazin-1-yl)-
benzamide, N-[2-Cyano-4-(2,2—dimethyl—propylamjno)-pyrimidin—S-ylmethyl]-3-[4-(2-methoxy-
ethyl)-piperazin-1-yl]-benzamide, N—[2-Cyano—4-(2,2-dimethyl—propy1amjno)-pyrimidin-S-
ylmethyl]-3-[4-(2-ethoxy—ethyl)-piperazin-1-yl]-benzamide, N-[2-Cyano-4-(2,2-dimethyl-
propylamino)-pyrimidin—S-ylmethyl]—4-methoxy—3-(2—pyrrolidin-l-yl-ethoxy)-benzamide, N-[2-
Cyano-4-(2,2-dimethyl—propylamino)—pyrimidin—5-y1methyl]-3—(2—dimethylamino—ethoxy)-4—
methoxy-benzamide, N—[2-Cyano-4-(2,2-dimethy1—propylamino)-pyrimidin—S-ylmethyl]-4-
dimethylaminomethyl-benzamide, N-[2-Cyano-4-(2,2-dimethyl-propylamino)-pyrimidin—S-
ylmethyl]—4—(4—methyl-piperazin-1-ylmethyl)-benzamide, N-[2-Cyano-4-(2,2-dimethyl-
propylamjno)-pyrimidin-S-ylmethyl]-4-[1-(2-methoxy—ethyl)—pipen'din—4-ylmethy1]—benzamide, N-
[2-Cyano—4-(2,2-dimethyl-propylamino)-pyrimidin—S -ylmethyl]-4-methoxy-3-(2-piperidin-1 -yl-
ethoxy)-benzamide, N-[2—Cyano-4-(2,2-dimethyl-propylamjno)-pyrimidin-S-yImethyl]-3-[4—(4-
ethyl-piperazin-l-yl)-phenyl]-2,2-dimethy1—propionanﬁde or pharmaceutically acceptable salt
thereof.

7.) A pharmaceutical preparation according to claim 1 or 2, a use or a method according to claims
3 or 4 or a pharmaceutical composition according to claim 5, in which the cat K inhibitor is N-[1-
(cyanomethyl-carbamoyl)-cyclohexyl]—4-(4—(1-propyl)—piperazin-l—yl)-benzamide ora
pharmaceutically acceptable salt thereof and the bisphosphonate is 2-(imidazol-1y1)-1-
hydroxyethane-1,1-diphosphonic acid (zoledronic acid) or pharmacologically acceptable salts
thereof.



