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WD 2004/ 106285 PCT/ EP2004/ 005830 -1 BENZAM DE NI TRI LE
DERI VATI VES Cystei ne proteases have been vi ewed as
woy®esezed nedi ators of term nal protein degraPEF/EP20041005830
Several newly discovered nenbers of this enzynme cl ass,
however, are regulated pro- teases with [imted tissue
expression, which inplies specific roles in cellular
physi ol ogy and 5 thus would allow a specific targeting
of these activities without interfering with the

general |ysosonal proteln degragation Devel opnent of
i nhibitors of specific c ses promses to
provi de new dr éAngiﬁﬁ q%“&%ﬁ%ﬁ%ty

ost eopor osi s, neurodegeneratlon chronic
i nflammati on, cancer and malaria [Bromme, Drug News

Cyﬁ%f&@a@@t%as@?h%%‘b%&q @1@&9@39 IysosOaRIBadiSlor - terﬂﬁﬁﬂ%rot@ﬁydegrada-
59: 63- (1997)] Cyst ei ne Eroteases can

tiogy %T{B@Hn‘?"\‘h’ élsswrwﬁémbaqﬁon‘ thisenzyme chawhpyewt, %ﬁé%%ﬁ@ﬁed pro-

teds&hRHEBNOd tilshk @iﬂr@%iﬁnnwiﬁchciﬁl@ﬂ@sr s{pbﬁﬂc eNeR ISP hysiology and
and the_ papain, superfan1 ei ne proteases.

thlpr%@éda llqw ¢ ppacifictprgeting plet §1e aS[tZVlh‘%mﬁFh%F értedterang with thegeneral
1ys(egglt@dl ﬁbggtlarf]m dBegra%at%ﬁ \Myvabpl%%ﬂtttﬁﬂﬁg\?ltoﬂa Y ?p&ﬁﬁr&%&gih@gﬂﬁgases

Promisesipdiravidg Bev daegs for m@%@b&xmm@\m@sifew%m% ry@mﬂ@s@wrauon,
chﬁﬁu@mﬂ%a@i‘bﬁr@aﬂ@éﬁan’dﬁnﬂ?&bﬂﬂroﬁﬁ%{eﬁ %hgaﬁteﬁs ﬂ’érs%}l,g }% :73-82 (1999);

referred to as OC-2 [ Tezuka et al
Clrpguan £0d- 1009 Ra08hyg 59: &8819% s er - vat i ons indicate

that cathepsin Kis the nost potent manmalian el astase
C%ﬁIne%?étgéégpa be &gﬁéﬁqﬁtdowl IS sugﬁrgéggﬂéﬁa% ﬁﬁe ?ﬁﬁl ?)I@ e§related to
invdeop hﬁg@sveatm&wma KB earsk thapppain wm aphly Oé@'fﬁt%e proteases.
Pr&reﬂﬂ}g&%eesar%ttl@és? 1% Hgﬁ)éf? te BB Rhe ]%é&% from which sequences

conpart nent he ce surtace u

hagg bqgumbtaamﬁgle(ﬁathmm Bik B0, K heW26, \{@,IM), X) and bleomycin
hy\%iﬂ{s@)c @faglté Sih @8 it cﬁga‘o@&%d besonRa oﬁ%@?ﬁﬁﬁ BBl ogtreeaasts

enous I nhibitors are ex can

andirefamed psasd GRydievlkegt alal. Rigk ehen. &$9df10@ﬂé09 Sﬁ§8@&rﬂé€cent obser-
vaggﬂssin&%ﬂg (1 catﬂ@%ﬁﬁ R1iOH¥ thst BBechRG H:r‘ne{l{aﬁ'etasﬁ e yet described.
ost eocl ast s, ne nmacro , and may
Cathapioi |, sl welbys cthepsineSend Eh@rg also pptens |C¢lbg¢mﬂscsr?@d gelatinases.
ian: f
ESDESE Ok DRI 1,0l DARS o
lysisqrha gempartmeptsrto 4lm ceﬂ@uefaqenmldmeclel gugstapceson this case, the
celﬂlﬂ?dcgﬁugs%%QQh&gfaE@@écoﬁﬁg Q@(ﬂﬁ ﬁtrﬁeﬁtsfr JH%&E@%E@E{S |1nh1b1tors
eci fica

rotease 1 n osteo- as S anda I s Sp

ar@mhleis@ emf? fan Mnmdﬁtaaxb@slabgsal eatemsioneif she lpspspae \/Tééﬁtype of
phkrﬁ ?}'{)fs ah nm}]a% trgf)f oF Sét&?clag{s,og irﬁ%?&&f:l’édlgg,yﬂn@qg?bﬁ%eoe exploited

een rep orted er ner
bydtiner nResophiages3s celise Zble canpext pindlamapation) Theoyndance of cathepsin

K hc%’s%éogllasc}s fleggs Dfe g%g%@%)olg th%"&&%gﬁh? ;&ﬁ%ﬁ DS Rant role in bone re-

ynovi nts
sovpgion. $tgdies remdscétlhy grshepsipisghe pmddmne@@ cwues p{ommmal osteo-

cla%%s aﬁ}i s spga%gélﬂg %@%&gd ngﬁurill%; Z g&? té&%ﬁﬁ%ﬂatm@&&@een inhibition

I rect sin
ofcmtmnet m@eeaeer@@mand_b@wre&trpwm h{&been:rfrmrtedrﬁbtrg@r etal., ]. Bone

MiERe2 23 %’988%%%9{3 et al¥). Cell ymiol 99G2 1019951/ ARAGRR K has been

detected in synovial fibroblasts of RA patients, as well as in mouse hypertrophic chondro-
cytes [Hummel et al., J. Rheumatol. 25:1887-1894 (1998)]. Both results indicate a direct
role of cathepsin K in cartilage erosion. Libby et al. [J. Clin. Invest. 102:576-583 (1998)]
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-2 reported that normal arteries contain little or no

cathepsin K or S whereas nacrophages in atherom
w@eoada2exl abundant i nmunoreactive cat hepsi ns KCEHRP2084/005830

Most of the elastolytic actiyity of tissue extracts

associ ated wi th human at heroma conpared to non-at hero-
refsartedithit iorafl &térgs comdindittie ot Ahtdhépsth Mok 8 wiedeas ehacrophages in

non-sel ecti ve, c r ot ease j,nhi.bi uno .
sl s el iisd SheA ot R B S e aPRt K Ag oo M BFihe clastolyti
achfib}&ﬁ‘tﬂﬁle@ﬁ(ﬂh&tﬁ@&’s&cmﬂ&? m@%ummﬂérohifaﬁﬁﬂq&r@stovminL atBéro-

e di ssocj.ati of, ¢ r ce rompr.i mary .y
sclpf Aete i SO R P o FChredlettve frRdingpicteass ingibitor
organs. These processes are associated with the
Tuihecgf ;ﬁdgessidroa’hdlheﬁxth&’lﬁﬁe Ichatheteriredttyl thie pivasieh BStudiists into ad-

jadsabohanpiel EhP e e el o S Prigpryiforsgnd the

infiltratio® abinetastatic cels ﬁmm&ﬂgﬁ@%eﬁep@cés@es&tra&s&mted with the degrada-
d Ev Res

Li 7.5386-53 .
e S e DO Rt A B TEB B eY i Aty Cathepsin K hs
beé@iﬂeﬂﬁﬁecbm ponery dachstMunsr las Wels eaihBredbBtudR@rdfred bone meta-

oo U AL SAErY BLRSeRe, ol OO the SUch S2 e e

[Blefakeres al..JoaanIet Me AnaiMmesl ReRexhasy2ne30YLodsst. ones,
ket onmet hyl sul f oni um sal ts, epoxy succi nyl conpounds,

Difflt 4595 heaaiPaLney St HAl B BEE A FIp B EapLcompounds, halo-
me{t§§|kkefdﬁ@$ ﬂia@bnﬁthyﬁketon@h@ﬂ?loﬂ@irhetkgﬁ'két@ﬁeslﬂétoﬁibﬁg%hlfomum salts,
er et al Pr.oc, Sci

PO SPASRYL. Cf&;_l)s)&mé& gg*/)'i\lfa&l OTIF,% agwgﬂlie%wﬁ ﬁaﬁg hyReazides have been iden-

tifle@ AP REtEe Iﬁ'bfefa%mfﬂb‘i’tﬂw [B@lhic&ﬁasﬂezl'ﬂl&lﬁl otnsr) mt ONi33Y171 (1997);
Cl ear ance

| ubi
Vebgt %taﬁiﬁ’%f Werd Roach S8 Onb oaR Eris 14225 [5%8 v RS saqrtcomings these

cohﬁb'ﬂhﬁM Soffer H§§1f 1HUuHE‘1aER 8Adei BGvifll ﬁ@@&%ﬁlblﬁ@uﬁﬁﬂi f}l%(sma clearance
pat ologlca l'evel s of proteases, especially cysteine

ané CHoERd@y; Anged thergigreeststsdor wemmtorw@é& imfrEating diseases
ca&éa IBZ %%ﬁh%ld% caﬁ%@el@ﬁﬁ?r@’fyase% Y g&hﬂg Rydt&hepfeds&s, IRURMin ng cathe-

benz trile derivative el r mahufacture an
psinseespesialipgnibapn®s. I n particular, the i nvention
relatesto novel nitriles of formula (1) OR)"" R4 N

THEI ers/erN 1(1{7§nt101&]r_e}a&s o 80»%1 bBﬂza{ch irite da‘lvamgsf el maPufRture and

rom ; nlsor Ais -( Rb2)
use @Ip@%ﬁ%g)té In' paxpreulqrthsrveption reates @mq{) nitijjgepfdprmpla (1
and s each individually is fromO to 3, t is from1
to 3, and Ra, Rb and R seach independently is
hydrogen or al kyl; W @&106@85 PCT/ EP2004/ 005830

_~N
N N @
A { 1 Ne
R’ R? O g5 R

wherein:

m isfrom1to3;

n islor2;

A is( CRasz)P- ; —O-(CR*RP,)s-, -NR - (CR*R®,);-; or -CH=CH-; wherein p and s each
individually is from 0 to 3, tis from 1 to 3, and R% R and R® each independently is
hydrogen or alkyl;
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-3 R1 is halo; alkyl; alkenyl; alkoxy; hydroxy; am no;

aryl; heteroaryl; heterocyclyl; -S(Oqg Rd; -NRAS(O) q
W0R2004006285( O) g NRIRC wherein g is fromO0 to 2, PEIEPH04/005830

hydrogen, al kyl or optionally-substituted phenyl and

Re is hydrogen, alkyl or pyridinylnmethyl; R2, R3, R4
Rand Hab; ekeh alkeagndlagnliydtotys amyr; @gﬂgrhewroﬂyk jﬁbter(itl?dyﬁ

Fﬁl %@F#’g{ ﬁgﬁg(%ﬁﬁgyl ’ é@&ﬁéﬁﬁaly %gl?liélké;q gitobf I’]E@gs hydrogen,
- ( @R&Rﬁ)dpﬁ()@lgﬂmb‘gﬁtafed ﬁBeﬁyl akg Rﬁivhyaf’og%ﬁ{:i]kyl or pyridinylmethyl;

4 nel al k nd nis fromO to
R% ﬁ '\if %‘r‘ﬂé?%%‘qf \li})ﬁ‘irﬁg‘?ﬁo%ékﬁ’aarnél or optionally
R%Utsﬁl{yﬂidgfeﬁ,da ionalBﬁsdbSht@ﬁHdl Béﬁ@}ﬂ tYneSﬂ)fbnetﬁﬂl byt tinethyl, cyclo-

be&@h@lj t@%ﬁﬁéﬁs Y éﬁ%ﬁﬁ&%f@ﬂ#@?e&é&m ighydrogen or

blksl ansla] ¥ &o@s0 @5 2;pr odrugs thereof. The conpounds of
|nvent|on nhi bi t or tIVI on cysieine
Wﬁﬁ Ghederewo i ngen n 54 el ranpiopplic Bisind Rhegy b e opgpnally sub-
stittiRd BaRa, Ahis il ety ﬁiéﬁ[yl rmL@CR%)IS(@J)Iqqﬁ y on
ei ne prqteases e cat hepsi l'y, nost
rp%t?shar@a%lﬁllc Y&ﬁc@é%hi%ﬁitﬁﬁokatef pr m@r% ipeeel ingly
found that this inhibiting effect on cathepsin Kis
ThedResdunes Wi the inespes haféhrﬂhhﬁﬁtoﬂ;&cﬁlaith B8RS deine PiitéaBes, more

qQmpounds of . gener al efficiently,.
P B spmte?ées 5 spwﬂaﬁg H*Heffgﬂ%{ 1155 evsp pragre ,BF%{‘EE‘E,I@ on
cylsﬁéhie@rl)@ﬁ&s stitia c@&eﬁs‘;’;ﬁ BB, oSt peathiaPsom cdtheiich K. It was surpris-
aker Ther fore the

in
ﬁf okt gy ‘@‘Eﬁ’é‘?‘éﬂ ctfegh arFRh PP Kapoacleserith prpespiagther
cafthépalhk YWHile lcbhﬁabﬁﬂdﬁﬁg@ﬁ@&ll fﬁrrﬁulaTbesbérycéﬂq@ﬁﬂyofnﬁimlg&aﬂlepsm K,
be used far .the treat nt of(g]sor ers whi_ch
thﬁé%lgﬁ]ltlgp@ other RIQUEASE Bl l@t(ﬁ Sich 28 sathepsiy ,acsflthepsm L and cathepsin B

is aSiBARAKES |'If’f1eré¥§ﬂe AR dvEd thp Sunds BEsERraA Gorn@il8l (1) are useful for speci-
arthritis, gnn net ast asi’s, %Ionerulon$ éﬁltl
Or.

ficpilp inphdlaiEing FeraeRsin Ky SB8Y eAnAccorAmghds wed fordhg freament of disorders

wRRR bR dsSocidtEPWAR L f téﬁ&% -aRQGhE dsstcOpbRISR, od@écﬁ%ﬁtls, rheuma-
transi ent i schemc attacks almaur oS|I s

t ure, u
togfﬁ?rﬂyﬁ& Hmeyy metaptagis, 619@11%1109@?}&i@a%tbérowlé@ﬁléﬁag@f@n% infarction,

aridBecfNB] IAPLBR bYgiahl gecsct)ﬁ@%trol&l pheIEAiptuADHemifRlischemic attacks,
aortl ,C_aneurysm formation [ ammat i on, _aut oi nmune

agrwesis Bigax,pstigheral artreigl %ﬁdwsum dissase; restgosisAttsp apgigplasty and stent

lﬁc?e%ﬂénrt ababirtl §§ﬁ‘§%nelﬁ“7&ﬁ FSHHoY%,; inf RS R RRE MitoBRmune disease,
|nvent|on relates to a nmethod for the prophylactic

makeiacrcutan Sy dissue cyiopathirend repiraiosediserse. MffoEfnglyethe present
indSRn 1RI8d 14 ks BloR ik IQE)BE}@:?&@ SndMk h@8peutic treatment of diseases
osteoporosis, osteoarthritis, rheumatoid ~arthritis,
whighsre aseaciaseciwith CYsin ﬁtcrteﬁsew@sh r @stepposesite pESRAr it dieumatoid
ariv R & méRGS lo‘ﬁﬁbruloﬁ R, ARG LDsis,! rﬁ%c@ﬁhﬁ infarction,
angi na pectorls, $troke, ue rupture, transient
angiRasicsisainsiable angina pacipds ﬁ@gkeu glasaue partRgshizpagient ischemic attacks,
ardidrBLib ﬁJ aQ?%hEﬁér\é?argérﬁF@c%ﬁmvE AR %kt%n@sﬁst &ter an%m}t)lasty and stent
anglop st ent |'acenent’, abdom nal
Plagranany,ahrlowined 8ousie anpiyim rﬁ@mtatl@n, infamenationneutgimmase disease,
miBHa dAlar B6d rtls;dé'l%b\?hfhg%ﬁli ?esﬁﬁﬁﬁ?@ﬂﬁé’as@ Rehich method comprises
respiratory sease conpri ses
achimistiringey dompoand bt Gi to vhwmpmbeing or an animpkefhe present
1nb§ﬂtﬂ'91 Do l%ﬂtéi‘ Rb ggzl\rma-ggﬁmm itidnB¥&RbliGRg 2l II1nound of formula
relates to euti cal osi t1ons conprj si
(Ibmdawmrr@fcewtwﬁ%meptebly C%ifﬁl@r anddpmpdiacedit F'eréhfrrylore, the present
1n§§r§tf091tl%ﬂlte§ t& s bf ARE/BMpBHh VB the Jrbbdr eSO BedilNRents for the

present
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the preparation of nedicanments for the WD 2004/ 106285
WOOAER2804/ 005830 -4 treatnment of di sorders REI/EP2084/@5830

associated with cystein protedases. The present

invention also relates to processes for the
trqutmpairaidisondeps which acomspaintetbwish cfsoeimplateqsks. Thdrpr&&ﬂt invention

SR PRI 3 e PTBL AR i A bl il B

of the various terns used to describe the |nvention

Utlesseitierwise indicted the felbiving defimrionsee set fonth toillesttate snd define the
[

iSRS R B RSN SRR R

"al kyl" refers to a branched or straight chain
Inrtbis @p@;ﬁfmtlos sheuman elpwat’] iphsdito mdapdrgroup borsistiag otathe tfseven,

The term "Il ower - al kyl "

]xgggb)ﬂﬂ§%@26 ranc 8@& E raight chai n nonoval ent

al kyl radical of 10 one to six carbon atons,
Thertetre ‘allsyly refers to o bfanghedeirsraight tlaie moTievalentommrited aliphatic
s i tan C di cal s as nethyl,
’;dy‘% Pfd n ?opoyfg%&lft(gg r%}é?w ﬂo%ﬁt yl, s-butyl, t- but yl

and the like. "Al kyl ene" neans a | i near sat urated

Thj tomn élwehyﬂwli’daferﬁdn afbaencbad onstraight chainghenevatepbaikyl radical of
orﬁtte 4R Ribo a@cﬁﬁ@ g:@gfgraﬁﬁrtdﬁ%% gsrb %%%hed%mb yﬁ‘h&’ 9&%9 Rurther exem-

radi ca sI’x car
plified by B@crberad@@lh ¢ methyl, 2thyl, dzrln@PVily 1sepmvb nebut]zir opyiybrdutyl and
thg H@thylpropylene butyl ene, pentylene, and the |ike.
%ycloalkyl nmeans a nonoval ent saturated carbocyclic
nnlety consi sting of nono- or blC%g|lC rin

"Atlgrtansamieys aclineap ptiated] divalens hyddesay atr@ﬂcwog hAntvesitogarbon

ST e OB ASER I s
ylep@ ethytrngl %gddgmﬁh(gleﬂzyieng; Igppylpngnmethmpt@Eéene, butylene,

Pé%W§% 1§9ﬁ§8§g|f|cally i ndi cat ed. Exanpl es of

nol eties include, but are not limted to,
cyclopropyl cyclobutyl, cyclopentyl, cyclohexyl,
“Gyglon ki mesans a aranoyplent sefvaateqd parbaetichig mpdety censisying of mono- or

SR 5 B B RS
h@ﬁl@teyclbmb@memfos independantiphyd mh;era&yh 1<’|0§Y>ehak3y helaalkgnemino,
m&odll%‘ylarﬁ&océff %kllﬁwm@%nﬁ:@; 6tﬂ@1§vl&es?@élﬁcaﬂy%&ﬂt9cm Mmples of

Mbnoal ky means a radi ca
cyeloplkggapictesanclatéput areapt limated §9, cpelopnppll ardaputi] dyglopentyl,

cygllbﬁ{%&}j %?clglgggltﬁ efhdNRE ﬁk{ :méﬁ?cﬁ%f ?%ﬁ%@# g?({inﬁé@ﬁﬂleﬁ\?atwes thereof

are not mte
SuehhyW@hh@@nﬁ,Qﬁbﬂ@p#hﬁhﬁﬂ@ﬂmdﬁtlohexylan1no and the
like. 30 "Dial kylam no" neans a radical -NRR where R

a ”k » ¢
C?QQ alkgﬁ Ef;%ﬂ? E%Al&l}l ggg{egéﬁlgﬁlﬁ ﬁegi %e(fbgrler?%czhﬁ%&yand R” is
cyreplke sae de qul@r@xanpl es include, WD 2004/ 106285
PCT/ EP2004/ 005830

“Alkylamino” or “Monoalkylamino” means a radical -NHR where R represents an alkyl,
cycloalkyl or cycloalkyl-alkyl group as defined herein. Representative examples include,
but are not limited to methylamino, ethylamino, isopropylamino, cyclohexylamino, and
the like.

"Dialkylamino” means a radical -NRR' where R and R' independently represent an alkyl,
cycloalkyl, or cycloalkylalkyl group as defined herein. Representative examples include,
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-5 but are not limted to dinethylam no,
nmet hyl et hyl am no, di (1-nethyl ethyl)am no, (cycl o-
wheooylide2¢3ret hyl ) amino, (cyclohexyl) (ethyl) arCTBP2004/005830
(cycl ohexyl) (propyl) am no, -feycl ohexyl - nethyl)
(methyl) am no, (cyclohexylnmethyl) (ethyl) am no, and
buthee hotlunitero dlmlethylahahg, '‘methflethylandné, dJ(ir méwlethyl)ammo, (cyclo-

hqgél gﬁgétgf% n@{@ ?103@%1) g&ﬂ{p?&‘ﬁgn@" (tﬁg 18111#25 ﬂ}Sﬂggﬂﬁl (L&gilohexyl-
meihyb {nethyleamisia; (nyolohe}qdmnibylé(eslmnuno,@mﬂﬁhchkﬂ hal o
at ons, e.g. - CH2C1, -CH2CF3, -CH2CC13, and the

Tlhé S & ?Jf&@ lt(l)( MLOII!#@ @lﬂﬁnﬁ b%IIﬁX'Le aglﬁqb&lﬂk V@i?l-é)ﬂ&éﬂh%g ghlorine

|n erern one 'hr ee rogen
arbfelannn@q)bmgrefﬁrtdd a subst ituent i ndependent ly
sel ected fromthe group con- 10 sisting of -ORa,

1 Iﬁéeﬂﬁ all?( g)bsmtéd"@ﬁﬁ Bné 1l o aHétcﬁQﬁffer%ﬁtq{Qlcpat{)ﬁas, e.g.

er standi q% at the point
@ﬂi@c%n@fbﬂﬂah@m@@brm glike.adi cal is through a
carbon atom wherein Ra is hydrogen, acyl, alkyl,

"I—fe)f&lo?lﬁ{flk}ﬂean %n %%( chﬁL.:h L addnel: hex%l?rr @'ﬂgﬁ Ei ?ﬁé' B Bldﬂ?gerhydrogen

dent eac rogen,

atoye bt egn remcedy@ﬂw%ymawyndemémﬂy selsctod fiagh fhs group con-
31{7\%1% o?géﬁa h{kﬁd an&¥§f{®aﬂ{%}refe‘)ﬁ 13%}‘19 ?irkf?’érﬁ ](_)ktX I2), vfthe under-

st@ybng)ﬁqak‘sheeﬂoklwof aﬁm}m@ﬁnt Qﬁ’g}ﬂe@nﬁef@lk}ﬁm{b@ﬂl Whgmqgh@ caghon atom,
| kol )
N e e e T
dezl.ﬂly[y)ﬁ ¢ar§:h3pﬂller hydirgenyacel Hiylecyisloplkyl, or cycloalkylal yl; when n is 0, RYis
bb%(mr oxg k?g%g C};IC W&% '%Hweﬁtrmf hor 2, R%is alkyl, cycloalkyl,
anumtahﬂarpnmpmonozlkﬁmnmph yialkyBanaimion Beprspapitative
L e
hmo@mmwmewﬂ Uhydrextpybpyh WoBlbEonghwkty] 3-hydroxybuty, 2.3
Ch'HTZ& i bgl[&fb g!ilf()%?-zll 121; @%}grg‘%}ﬁ:’%axﬁla‘ ejtﬂjlf 3. ?mgl}?)?&?ﬂfg Qr% thylsulf
onglating, drmmpng}fcmylm@h}slt amm@eulﬁmyltdml,camlnngﬂfgmmlpampﬂl ngethylammo
s PR, B HLSE  AREE SRATRSUERL BT e e
under st andi ng that the attachnent point of the
“Hheeronylt mpeansadiesdcyelid dr tieychnragdivabofonteti2aing atoms mdng at least
oxﬂ:e(tjrgﬂmgf% Mh% 61&9}11%1‘% c%%t vapon 3l lt}}feésllﬁ?%flét&tga&)%szs%lected from N, O, or S,

ende
the rreﬁanaigl rylgcn’qern@ belng/@ wbsm endmitandisgthet thechttathment point of the

he% #éé{]]lyl rala?é&?xallkl&km( J}%ﬁ%ﬁféﬁ@h@' Thgﬁétgrfo‘agh Kk m?p%}’cﬁauy substituted
1nRqumie ityyoiwicly ene or mlom/\mbsiajuklynis,)praﬁqmbl? o mpcgba‘hl,tuents, selected
fr&lnlﬁmg} 10'&&%’ (Iljly%rr Qﬁ?ﬂf( ergil GslRd Q’cglé g@%ﬁn & (Oa?ﬁ]XI% O(?/vhere Xisa

barwin @airlNR’éwhﬂe R’ o lzylqugeam hoover MR yD (2B ORIS h(yvltcgﬁe,l afikyl,iagkenyl,
iRFO00 BRDsP e ol pr Ul o BB
m()mmlk)darainoadxall@lanane, NR Kﬂﬁ@p@ﬁﬁ (ewhd:ry Rhysdrydgegen oaklkyl and R” is
R > 5 | »
o1& ERepth ey R S ol SR AU G R e R are
mdypﬂndadlﬂgyﬂtydmgeyll, alkﬂmmkmaﬂqybmmatlbyllwl—dmlh NRHO2R’ (where R is
h}gfrg%lﬁyor?(wreroalkaf} %Llﬁ%% alllgﬁ‘ c?ggcj%ﬂ%}iyc:ycc:l%gfrf](gf( Xlﬁga%rgﬂ?/ok n}onoalkyl
aIEocH pinabkylammby | aélme@h lcakga,lkoecym}lk@qyedborxgl,, cablzmzl, d)yylroxy, halo,
nilpr%t, &afo, cyanoalkyl, mercapto, methylenedioxy, ethylenedioxy, benzyloxy, hetero-
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WD 2004/ 106285 PCT/ EP2004/ 005830 -6 cyclyl-al koxy or

optionally substituted phenyl. Exanples of heteroaryl
worpioet1dess i ncl ude, but are not limted to, opPCDRPRILY005830

substituted imdazolyl, oxazetyl, isoxazolyl,

thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl,
cypyk-akoxyydr, optioneliyydubstiteredqthengn ﬁkamp]&s ofinerphryl foieiey include,
bLgXFewlhmlfe\értlod%)tionQ%)F gu%l %{Ju’tegp}g@%zo wo’xa%%yll {srg))ga\éol’yl thiazolyl,
isdsbiazaylhoxplieeoil, thllaélazcdylhpnmzn)dn&zhenyb deziathidaglpthydphenyl, furanyl,
PRERE ST BEap s BRAGEEBUT AR pincRBlr G Fmbsrgtont
behmthm@hymyl liatllzai\ldwta,nyl bammxhlwllyybenmmmyﬂ ,benzooxadiazolyl,

nok i,zi n i din
be‘ﬁ%J e‘cﬁaa@xlypgnz’ggﬁﬁéggl% ben ¥%l§’é yﬁ géiglr 189 o],yg,ltrlazolyl triazinyl,
qmmxalinylylburlﬁyﬂ],amlmn})nhyl,aqmndlizmyl |nlaphth|yf1dir1yﬂ ipegidinyl, carbazolyl,
arti . hydr age ives. thereo

w3 B by PR gl MRS b i hireiafly psogenated
deusemjvest}teeercrfhangeabl y, nmean a radical -RaRb where Ra

is an alkylene group and Rb is a heteroaryl group as

"Hje?er%aagg H}f tnﬁ Peterﬁ)%aékzyé p\/‘?‘l 53{1129”% lﬁ% 1@%{511%'?%% llalg,frtgga){ll d radical
Rél?(bamndreﬂ isaf aliedene gasup eaidmh is a httetoaryl gyaipyds deﬁﬁechISeram, e.g.
th1e§§fl%1et?1%ﬁ gnyrgr){dw I%aélygat % Z(ﬂﬁgm oﬁnl%%ﬂglpagp Ghi g d:tﬁﬁjdlge are examples
ofahmmrﬁulkylhet eroatons selected fromN, N(O, 0, or

S(O" (where nis an integer fromO to 2), the

n rin bei n he heterocycl.yl ..rj ,
HEBRh Doty PR B0 Reetired W AR R H e o ime
atd)mmn which bneer B/wcbshg auoamtase hesabeﬂohfsctelfectedfmhrkm N(O), O, or S(O),
E@rdernafs KX lmtfzg g;fre ! og Jd ‘the inlﬁ%{%l{lg ?ﬁo § e}ng & yjl"he heterocyclyl

rirgy Iah)klyé @mcmally Eﬂﬂtmit&tmdépdmdtmimljcb byié, twoj @t thes substituents

Seligflr%(lé ?)fermlgﬁ’t %ﬁé@ﬁ’%ﬁ%@d‘ﬂ%ieg&‘%ﬁﬁY R Ona_% 6%/(}1%2?1\1}3%}7 amino,
ma'Z@ﬂityﬂWﬁmO op yiatlofld rdinoy Exangplesast ket ayylyl mbmudsamelwde,wut are not

gf‘?ﬁ‘%‘w S‘?bssglégicgwpg’il yr 33z n*/ thﬁ9‘|00\f>lperaznry[l1 azgpmyl
yhh)ihdml Ip(;itany]hdlnylsmﬁlﬁaﬂﬂlﬁtrll, iimﬂyiqhdtnyﬂ rp:ymldﬁdzil ytidazinyl, pyrimidin-

yl,%zﬂa%og]l y |1§ﬂ ﬂvlr noI MB{IWQQ[E bc? P@r 183%%9]6dmy1 quinuclidinyl,

quazalinyl, isdiqoinolingli byrctiraidazotyl, thiaeliafza]?lddin(yf beydothiazolidinyl, benzo-

azglﬁgﬁdr oﬁ%ﬁr a{ﬁ{:mli ) a?ﬁ&ngzﬁl %rran I1qetrahy%hropyralnyl thiamor-
p}iotinﬁnﬂﬁdailﬂﬁﬂplhauh)ﬂsdlfom&dth@ﬂnlft)@hflﬂwlsmﬁfohﬂ)d1hydilbdmdd6hnyl dihydr-
In tetr ro olin
QY - EHHoRBIHCR Y Aty FReawhRlnyl aned etk ipdyding par-
tially @héayuranedlaletivad e t}gteédfv atives thereof.
"Het erocycl yl al kyl " means a group -R'-Ry where R' is

“HPushRe: T fiedt Bl KT iR onP i Ry  petero

cytl;b], grélu;( ni¢prbsehtativd examplesificladd) bht are not limited to, 2-(morpholin-4-yl)-

etléyl,(zp zgeglre%:l R? o aé é)ﬁl)t}iy{%@ti}?%ljéﬁq-ilkyé)_propyl and the like.

"Het erocycl yl - al koxy nmeans a group -OR'-R}' where R
“Hegeracychl- Ia&doeyiemgamurgrau;d_(l?ﬁ -Ri shae Rﬁmmzdkﬂme)gro@ aupR’ is a
hefér Cé’d?' ntf)gi%lo e}%res }npc Ve e{(alhr%g(clys 1nel’ude, ut aa{eenonc%milteldmot2?(dmorpholin~
4- ﬂ)e(thexy&th%meplhﬁqmpmnml—ylbe)thmymmyl thabkd. he | i ke.
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WD 2004/ 106285 PCT/ EP2004/ 005830 -7 "Hydroxyal kyl "
means an al kyl radical as defined herein, substituted
wWOwah/109285 or nore, pre- ferably one, two or thPEEEP2004/005830
hydr oxy groups, provided that7the same carbon at om
does not ~carry nore than one hydroxy group.
Hydpreoaldpil' mdanearalliplphdisalian défircbel hebuin, sabaitatd withbriead more, pre-

fe%?l(yhoé%% (gr?eft e{;%&i@xﬁgﬁf‘u&rsoﬁégﬁgg g}-lfa:t t}%:s% d ﬁcg lrﬁ(t) l’d’oes not
cagyimyehe dharbeneiydraeytpy dup xBdpuesghtatide Seatipissdncnigbapyre not limited
o AR BBy 2P VAR o
Yl,fﬂyhlwcbxwu@srm-hthmﬂertﬂb‘l-w%rﬁwﬁrw2,6t$]ihi'droxypr0pyl, 2-hydroxy-1-

- n L oxymnme -2-
AU 0 50 LT o rapppe
hydtgxpmpyh E)kgféf’clb]y§-hbsi;d>qfflciglyﬁ téfﬁ—&ihy&ioicmopshind?ﬁ -( hydtroxymethyl) -2-

. S, e rm* Xy "-refers. to
o ERSURS, o AP b T L B Bt Sl e b
set'dfateroadk® grawps”’ refers to the group R'-O, wherein R
is a lower-alkyl. The term "al kenyl" stands for al one

f 0 N ic iLon W th othe rLoups,,a straight-chai,
Thgrte r aa(rilg dﬂ%%r rtgég% BoHP é%?@e ég’ﬁ{RafSr?Pr?@‘Wim{]%? i pjower-alk-
oxporeferatecthe graup RBO-prledrendVlisya loper-blityll6 C- at ons. The
term "l ower-al kenyl" refers to a straight-chain or

TR A SRRt S SO DS ks,

or bpgnghed hshinearbomasidoy containirg dn ayfixtic boad anditip €o 20, preferably up

r rb i i chui s optional substi t ut
o RG0S0 LA s e 3ROk bl
catboneesidwidostaining ab slefing-bohdraabiup ts & prfesbli upm 1 Meatoms.
group consisting of al kyl, hal oal kyl, hydroxyal kyl

« het | acy.l am ' | kyl am . .
AR oo BRYL AL ST ot
sulpOitut O oRe of wivere sutRtitwnt, Refeastdy bneepeod eirte, Yubstituents pre-
XV, chal oal k .
e Byt ks o R ERyS M byasprn. beteroatio,
acytyesylaminmg !a?)_a\m,l(alkymt hihy,l dalkylamino °: @&ylltleigha&kﬁnﬂtﬂhﬂwkylstulfonyl,
s G »the termar, i.ncl udes, Rut.is
S o T B By e o Aty Rtk
alkm;xqadwylph ear]phltnﬁjﬂ-, hﬁ}lrbk)g %h]"'o,Arﬁtl:map)EhF'){mﬁr(?pEb,ArhﬁIﬂwleln'?dioxy or
ereof . . a an a ,

et { LB e baBEARY s Rem bl Hnaf Rono Jiecdo, e
chlotrghenyl Rudrephemyh nketh@typheryd upnarehyR -haplahylasyd thedespatives
theds,cdefined herein; e.g., benzyl, phenyl et hy?’,

g- (f'3-chl orophenyl)-2-nmet hyl pentyl, and the |like are
e

. exanples of arylalkyl. The term "pharmaceutically
Ary tead!"ardkylt, shidnionpbessed anteshafigeable, mempo tuiital R where

a i thei.norgani ¢ or organi,c aci ds,suc S
R 0 Rl 001 930%510% SEART 5103150 e,
3-(3whjphophenyhed-thetphmaptanidehealtkehre exdniples @irglalkflor m c
acid, maleic acid, acetic acid, succinic acid,

ar i L.k ul pheni ¢_aci d
B T —
(I) wéthiigonganik oy prggniragils ssahss hydra2Biddic hoid2 Bidrobromic acid, nitric acid,
sulﬁ%ﬁa@ﬁﬂ Bﬁés%%%§§ Qeid, citric acid, formic acid, maleic acid, acetic acid, succinic
acid, tartaric acid, methanesulphonic acid, p-toluenesulphonic acid and the like, which are

non toxic to living organisms.
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-8 The term "pharmaceutically acceptable esters”

enbraces esters of the conpounds of fornula (1), in
wokioghod2gzir oxy groups have been converted to tPEI/EP2004/005830

corresponding esters w th ingrganic or organic acids

such as hydrochloric acid, hydrobromc acid, nitric
Theedeoh "plswinpbaiticallyeaethtabdhesqabiihi-a e iesters O thd nafoiudlds of
'bﬂﬁﬁﬁkf aci gplelc aci d agg%lc acld,d Sﬁ%?lnlc 5 ..

R (M L hich bydraed sohps havrdssn spivried e fhy corresponding esters
wigh inot greiesidrgiinoaddasick aglivdlrdditodid ked, Wb dboRiEcid)@ftric acid,

xi.c t.q l.i vi .organi_ sns.. | references, .patents. and . .
sulsBHE et e RS R douniceth ke Sorisoriss Bipcinic
achiptagtaric byid, meftanesdghonit dclth brrokithedufiionid 4tiDaEHhakike, which are
Ilkﬂe.ﬁﬁgfnclature used in this Application is based on

ORUPTROMV ™ OB 8t%ein 10 Institute conputerized
system for the generation of |UPAC systematic
Alhefeeertieg pateats andipeiblicaions titddoh ¢hie gissloowe ahemebipovRéEherein by
el Epal e ey%ig | SIS(r) version 2.2. Any open valen- cy
Sho ona e on, nitrogen or oxygen in the
structures herein indicates the presence of a
In lgguhralghe. noidnciahiere aseddy altio AGplicatidnas Bassd oA UEN &) adilstein

- and - =N i ch be used i hangeabl y. 15
it e Bio e BN et SR o SBAR STt dirgemclature.
Cleoti¢al btryctores slystehereinprat papated Wi SISP akdsioal. Al Andpen valen-
c ﬁ%%%§lne %%otea es of the?ggpgln sug&rgamly,_eveﬁ1

T OTE BAF ETCOP TGO BYETEIHES Hretiies Bereyingicates the presence of
a Hydtdpens Nitril @ dyiino BRebs ARhoWH hédelVasQTI¢ BhNEP]! Whih nldy be

%ﬁf sur- prisingly found, that this inhibiting effect
us n&%&ﬁ@ﬁ?ﬁﬁﬁK is selective with respect to other

cat hepsi ns. Wil e conpounds of general formula (I)
TheéebmpehihdCdfehé Invehtih Rivt af aiHIBRS A i i

i nhi gi tion of ot F}er pr ot gase_ i nhi bfﬂtﬁc}pégls%ngﬁmaespro_teases’ more
PaIIRER R AYSEINGBEOkRaps| of the DaRainsHPeiéBily: eBen merqppeticularly on
cy3tE Ak Boteal ERIFEhOELhdpBR MG, GRER ?Fﬂf}}iiﬁla?lfy BB eBlin KO WA Esur-

() %re(gsefu faorspeci-"fica inhi'bi ting” cat hepsin
PriRinglyieync dpatdbie srubitige yifess onsatbepsin Kiineclackiuawitbmespedt to other
catBSsd e Bile WStk 6f 2S3AC FRRREL W %}g%ﬁ e?x'tl? Snhibit cathepsin K,

prot eases_ such as osteoporosis, OSteoarthritis,
theighipien efntherprptepserinkibitorssueh sreqathepsisiSs cathepsin L and cathepsin B
is @LEREIKL NERDEfOLd the nBHREFPSEAE &%ieﬁera]g?ﬂgxﬁg%g;i)ﬁége useful for speci-

igﬁan tion, 25 angina pectoris, insta _
ficgllydnlibiting catheprin K- pihgejgen pasprdingly be pnegdsforthie trestrhentiof disorders

whidh! 26 K@ ocia RIMMHAS8ink YoA¥asePRICh ROEEEL p REGE bk @barthritis, rtheuma-
occlusive disease, restenosis after &%gloplasty and

toid perhtitis, spmmer metastasisglomeriionenbritis, ethenengleyesin, faypertiabimfarction,

A QU 40 IG5 g B Bt
ampRrasis s nersinbrral avtenidl acqlusivp/disshseRresteRDsis Ffter aRgiopRSty and stent
pla@énerﬁ?abd%?ninﬁ aortitth ﬁlé}{'sm%or idH, infﬁngﬁlﬂ@ﬁi&{, gu@iljﬁ}ﬂlme disease,

0 ower al Kyl i .e.

they are I n_many eﬁ% iments | ]
magariageelagfindugiisporytonaucdnd; respiratdry ddgasedal kyl . | n
enbodi ments wherein R aryl, it is preferably
WIRRS inddodhd gy bﬁfo&ﬁaulagcany BeRYy IR?, MORZAGARIREIBORS Rd, RY, RE, RE or

. PCT/ EP2004/ 005830 -9
R are alkyl, they are in many embodiments lower alkyl, i.e. C;-Csalkyl, and more specifi-

cally C;-Cgalkyl.

In embodiments wherein R' aryl, it is preferably optionally substituted phenyl.
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Were R is heteroaryl, Rl maybe an optionally
substituted heteroaryl selected frompyrol- yl,

wo hioaaad2g3 , oxazolyl, thienyl, imdazolyl, triBZDEP1004/005830
furyl, pyridinyl, and pyrazolylL. In cer- tain
enbodlnents R1 naybe sel ected frompyrrol-1-yl,

Whes-R' hs heteﬂoaéyl M mdy, Be—etrfb[ﬁkﬁhﬂﬁs@bktltuted heteroaryl selected from pyrol-

yl 2!'11[%9 ﬁazggl&ltﬂlfnélr 1m1§ zfvoi})rln tﬁl&ﬁlﬁe e{sl: S&rn@lgyl and pyrazo?)h In cer-
ta(n:I.e-m;larchm’neIytls&l enayl H:?sflﬁ&&l froin pydrold1}yl; 1 &tﬁrat&ll@?p'l '3%%&@1 2—y1
|

LT TR AN S R
(156-arlm)dyk&tet d‘]]ybfste%) y&Lyl 1-1 pitlpzell2-kt, ﬂlchlorbﬂieq'?l?—qlb - Biiagbl-2-y1, 1,3-0x-

aZ(_tI' g%& % o?é(ﬁ,ﬁ?uenf ﬂu? %onrggé'p%/n 3;:1 %aél%lgh thlen 2-yl, imidazol-1-yl,

mpgmoblsm Z‘lyﬂethyﬁyﬁdlaibhsljv} yLmeﬂﬁ nmictayblpzﬁyl d;lzﬂr-ﬁ'la)éblyl 2-furyl, pyri-

i n- 3-
A B o i - ey lfh%étvﬂﬁ iy ridin gyl 6-methyl-
pytidid-2-ybyedo e, pyydzel- e yRind Bokeliyepaaxtisyyl, RL may be
an optionally substltuted heterocyclyl sel ected from

W A DU
seldted frdot ﬂmxothnimbzb bip&pﬂzmyi) pipi@fﬂhiyﬂ Pyodidinyl, thlomorphohnyl thiazin-

anf, S5 RFR HYIO%BP&H&I?IHWPhOPHYIC@Ptiaﬁhlﬁzmanyl dioxidothiazinan-
vl e hdch- mméothamfpmmy& elnegttath e‘mmmmﬂ@ IR'dhiy Ye $élected from

Pllﬁiﬁ%gl{w g%}l,ﬁn er%ﬁn (E %épg%lgtﬁa ll ylstere)sﬁyg morp%ohn 4-yl, piperazin-1-yl, 4-
meipipenizOL 9% 4 orylpiferduiRf Oy L BiopREFEPerkzifl 1y, 4 benzyipiper-
e

azgy Jp@f B{ﬂ%ﬁ%’l}IP éﬂy? rl%f :1?? gfvjy?r&}ll@-é—yr{] BwPR;e{Dendallé IA;lnyl 1- (2 -methoxy-
etlil;ﬂ)@lﬁeyﬂdm -RaiLid{nt 41be1d<3ﬁ1(o¥md§@hbﬁ&¥-)4 y1), 4-(1,1-dioxido-1,2-thiazinan-

di
2Ty a%a&aaaﬁ. rEpimersolp D).
4-(1, 1-di oxi do-1, 2-t hi azi nan- 2-yl, pyrrolidin-I|-yl
In amBodinfehtsloftthe xiveatién where A @lklyh Ré maly)be lddﬂugmmﬁémﬁsscydo-

the i.nvent.i on ere byt yl
kG By B i) EBOUS0T e cloBRS By MPATecE it 37 & rhay be option-
aﬂﬁmﬁdlmlb@zfdes&h&k @J@raﬂwmbyﬂw & Bﬁltkébeﬁi)ﬁ' In &8b&Bhents

pstl such

Wh§f 4@8‘? he W&ﬂ%‘%&l 161?5’ ga%tﬁ%l;ﬁrlch Pﬁqthée@b%’éf -FrsHyd or pyridyl-
metlg sechRG py&dhﬁll%f[rﬁéﬁh}'l' h 3-FiheiRY aRE pmlﬁw&lﬁ?&m | Wh1ch may
be SUC h s t i en- 3 or pyrldy met hyl * such

eBQP? ﬂﬁ@ hyl , pyrldln 3-yl met hyl and

pyr|d|n 4 ylnethyl whi ch may be optionally
In snbahbéditret t}ﬁﬁnrédénﬂﬁieerﬁﬂiﬂ bWEEY confibuidlde S £fdkmula 1, wherein m is

#nve tion rOV|d %goun of foryula 1, erein m

ranGier BRabla et TepRSti AR LqT R ORIES PP YRR FRsAIIa 1, Where-
in ﬂf oy e $1I1§ 0. T‘I’ﬂ&?ﬁﬂﬁr aﬁgwmt thedb res‘éﬁﬁh@entid’ﬁ ’vi%ltes?ccfi‘z%unds of
n_anot her e present invention
fOTBPB%/} d/&‘?f@a B8 bend g &%ﬁ&‘ '3 Whaneier ¢ipadimenpthegresent
invkn@elpvides cdaBaii)d forndula ﬁﬁﬂ{éﬂéiﬁ nﬁ[ﬁ@og'lﬁm Bhd Ah@-(CR“Rb )p>
I nve Qunas, o Or mul a 1,

resent tio ovi des conp
hgﬁl:}} %}srp m ﬁ%otg n[?(gfllile% e p\rels%nt ne‘@QHRB @;(bw esg:gmpounds of
fomhfkar Biwhepeih $n @.2, hiis B0k hETR*RPHO dwnaeitn ;I 130, MEREBhalo, a]kyl alk-
1 enti.on rOV|des conpou ds of gu ?pﬁ wher ei n
enyly hhydg XY > agiipg or p st1t%ﬁ<gp 1YL plny agopher gﬁ@opblnent

thel I&ed&ﬁt mver&ﬁdfylbr,ovﬁllekco nds éf foRayila 1) eHeRtY m A7 AB VA is
' In an t her odi nent

s onally subs .
@ﬁ% fwe‘%% L Bk rﬂf} lﬁ%%% gona%r%?} £ e@fy fS9PFARCRYl phenyl,
4~ erx@plienyl bS4-tethadesulfonainsphenflCRARD2) p-, wherein p
is 0, and R1L is chloro, brono, nethoxy, ethyl
i sopropenyl, phenyl, 35 4-hydroxyphenyl or
4-nethanesu|fonaninophenyl.
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WO 2004/ 106285 PCT/ EP2004/ 005830 -10 In anot her
enbodi nent the present invention provides conpounds of
wo ooord@sl, wherein mis 2, nis 1, Ais -(CRaRORP4/005830
and Rl is a heteroaryl selectgd frompyrolyl,
t hi azolyl, ox- azolyl, thieny i mdazolyl, triazolyl,

Infdﬁ'bﬂ{er eﬁ%ﬁﬂﬁﬁ&ﬁlthe ﬁ@%n@ﬁfv@ﬂt@éry ﬂbrovidgs Mﬁ&%ds%ﬁﬁﬁid@ﬁtwherem
t he present inyention %row des conpounds. of fornula

My e > i CRR n)pr>§ni 1 3 hetepoanylariss)fppm Pﬁmilylﬁiuﬁzglﬂ 0X-
az%@%@%‘éﬁgzgﬁﬁﬂio@)‘drt&ﬂkol}l ﬁﬁ'ryl }I;vrﬁ%)l]'tﬁlfigéz Oé‘[ lyIln another embodiment
thy p(%ﬁrﬁénmtwn@rywdgﬁﬁomum %0ﬁfﬁrlatzl@|1 wheein m is 2, nis I, Ais
(éR[‘I@?Pn,QBH@@ éé@le@t‘eﬁ%o‘fﬁ"gfl’rol nZl @t?)ethﬂzbwl ty?§t3efh)1azol42¥7|l h-meth-

hi azol oro hi azo

yl4l, %ﬂgg{@k&ﬂl@—&mpen@;@alzﬁrammy )-1 3[-%;1@91 4- yg,:,|2 am1nop1per)1(d1n—(1 carb-
O)gﬂal?é Qy?&lﬂéﬁnl ﬁ] )1|3»th§’az€§§ By lat JPﬂ(ﬁ‘Brr%ﬂyl—'l 3-HidRz ol 1,3 bxazol-5-y1,

mi dazol

O)@zqaleét iy Ehies- éa}ﬂoﬁ brpmygthien- 22}’145‘@@’5@21311?1 -2-yh-imigagpl-1-yl, imidazol-5-
ylP]y He‘éﬂﬁnﬁdﬂo 51)q P)ﬁfe'tlﬂ)‘hﬁugazlﬁg ;ﬁﬁr Iid@ UtRasbt )}X'z furyl, pyridin-3-yl,

pyrl I n-
P)Eldnm-éﬂﬂymmdmﬂrﬁrézmqhylpymdua 5 @eﬂwlpyr@yr -8 6-mefliylpyridin-2-
XE tyher enbodi nent the
e%é%?e}tlm%? 2?%?%\1/)%3&%@0@9%% s of formula 1,
wherein mis 2, nis 1, Ais -(CRaRb2)p-, and Rl is a
Inrpsvoihes eppioglimendtae prssrng myeREQropRowisicp EnPeinds of formula 1, wherein
mgbﬁ’el{féq' RX% | %P{‘I@g%,' AhAYY is aoli/ertérgls g}ogéﬂzoted from from morphohnyl

|on0rpho hi azi nanyl t hi onor phol | nyl,

Plﬁﬁr@zmﬁlepme@dmyb Potrohginyl, 6l>t¢r§@mh|0hzvlnﬁwﬁnanyl omdothlomorphohnyl
n o § .
SEARAS Y Aol SRS gtionor
Plpﬂmvl deslnedwp onhadingsmt therhreseat inyentigneprevidensqmapaunds of formula
( . b I ;
1 é«g/href%ﬁﬁﬁq is ZCBFib][Z)AHs i)e“ 2531 dn%ll? 1?2{1% {ﬁ] ly}e’lpgfrohﬁhn 1-yl, piperi
digs(tl eqaybatcylake a]%vbcsmxmr)ﬁrmomhoh@ﬂpglrmﬁmzm, ]y-|yl 4- methylplperazm-l-

y144—H§é)rB¥lélg{ ?Jz?nz'lgfl k-ls%ff)ropﬁpﬁ) ZHPYlyP 4P le?ﬁ: k -1-yl, piperidin-

pl per enzyl'pi pera
1-pl, per-petipylgperidig{4-yl1- nﬂlp]pqpyidm Bl ]d(%mﬂ}quethyf\)/mperldm 4-vyl, 4-
1
(L ff;ﬁ%%@?}t@%%%ﬂfo? 5 Ulyl pye ), 4- Cﬁl 1- %rloledo 1,2-thiazinan-2-yl and 4-(1,1-dioxido-
ﬂﬁ@mﬂmﬁwhnﬁbﬂﬁdothlonnrphol|n 4-yl)y,
4- (1, 1-di oxi do- 1, 2- th|a2|nan 2-y1l and 4-(1, 1-di oxi do-
It Ao PR Rtk Rarft éﬁresénrt‘ 1r§1@ ?ro%fﬁ%@%rﬂﬁ@ﬁn&shﬁfcﬂ%ﬁﬁ? Plwherein

|nvent|on rOVI&gS conp wher el n

mjis 2.2 isd, Ass ACRR b}~ V(I@mmng%and%ewé% SﬁD)qumndmrmR is
R 25 hyd 2
h}kﬁ%gérﬂéqﬁggﬁg%ﬁm%% t‘?‘k&?ﬁﬁ%ny In gngogﬁ‘god?rr:eﬁt

the present invention provides conpounds of formula 1,
Ingmerembpdimist the Prﬁlﬁelitsmil?ntlan drovides copprumByfiformylady wherein m is

2R i g, aé'{d AR g%ﬁtﬂb g)g 9{1@ %qt 14 %mﬁéwdlfngﬂ%e p}ésgrﬁ inven-

rOVI es corpoun ereln n1|s

thn prvides cEORARNIE ornwi@i,evhﬁrgn np &5 21 1 ighdh RH(GR Paz)p , wherein p
tg -
is I'i(ﬁ{trgdl:l 1@131’5 ¥ Fxﬁ]t%?%aqg @chtt:& WQ@V lthrriich#lu a5 Ly, ;c/l?lérgi q{rﬁcliazolyl tri

azghd fpwl @rodinyl, apd pamplmle En anibeti q@ﬂdlmh@t £ @seémt mventlon pro-
V1H&ch>ﬂ]iﬂo%d? %Pforfﬁhﬁels Xﬁd@fggg rl9§ rpi‘s 1f eré'r‘{b@aﬂ-bz)f,\"%e?&ﬂ p1 1, and

whérein p 1's
Stethylpyriin- Byt orinedagolyd-y r i ndazol - 1-yl . In anot her
enbodlnent the present invention provides conpounds of

I Rt @ mbodWELt&h&present invention provides compounds of formula 1, wherein

mis2,nis1,and A is -(CRasz) -, wherein p is 2. In another embodiment the present in-
P p p
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mis 2, nis 1, and Ais -(CRaRb2)p-, wherein p is 2.
I n anot her enbodi nent the present in WO 2004/ 106285
WO ODAER2804/ 005830 -11 vention provides conporCiBPIIN4/005830
formula 1, wherein mis 2, nis 1, Ais -(CRaRb2)p-,
wherein pis 2, and RL is a heteroaryl selected from
veRAMbR bydvides Qbﬂ@@hﬁ(&s of(fdn’ﬁilﬂb ¥)whédrbinen yd 2 nJ igril dﬁiso(@]k"‘,R 2)p-» Wherein

P bEnSaP o L B e BB BLESRO Yo By o

tridfol C%gﬁﬁ%d' Byridiny&idehyR azfd&l)ﬂ 9In2nothet émﬁodlﬁlelm the present invention pro-

v1gq§§owp@pgﬁhofﬁ@rrgé ?H; glﬁlzhnzl lﬁf’lnsls g gl I]ﬁj- QB l*w:id ﬁ&«%&m pis2,and

RYiB NR@(O? _Red WReHeRERTis b o §&d aﬂlchR@iﬁtm@hlylp LoMiddlRs em-
conmpounds” of fornula 1, erein mis

badimrairho PRsent iREHECR pﬁm{i es sompQyngs of; f2 rnépg]ﬁ i gﬁg&pcrpﬁ 2,nis 1,

AsEl @RTI—@% f Wﬁé’@ E’J@'ah&ﬂw is aﬂidﬁcﬁbcyclﬂ,fl bdﬁéﬁlted fipbAehb@holhyl, piper-
yrr0|

th hol |
azgyil PAR ,r];mam]: 0 t @%Jr%lwi Eﬁllg%fé? e/ @W]nomorphohnyl di-

oﬁ&étﬁﬁﬁﬁﬁ@ﬁbﬁ%ﬂ)@mdcﬂhﬁ%h JHigdH Sy inan@Ngind 1,1,3-trioxidothiomor-
t ri oxi dot hi onor pholinyl. In anot her

phalissli ment t he present invention provi des conpounds  of
formula 1, wherein mis 2, nis 1, and Ais

Inr &G%?%Bdlméﬂi:@ﬁ@pﬂ@sdﬂt hﬁféﬁnoﬂ proanm B@hp@ﬁﬁ’&ﬁdﬂflﬁlﬁﬁiuﬁ hevherein
presen I n L9 eS C oun or.nu
mgh&reisd> #4419, CR oy 7 WHATGR P 15(%%51@&2}51& H\tkﬁé%?'ﬁ thfppfesent n-
Vétnﬁloﬁ pr?ﬁ@es%rﬂp%ulﬁd@@ﬂf@frﬁ@lﬁ)ﬂ whakRChad? fi 9m Ay GCRIR® 2)p-» Wherein
1 aZ0 , .0Xazo l.en

pish anbRyIsa heigrgny f/SdFF‘ieguﬁm piahb gwﬁ% szogi fhigpdy imdrlazolyl
tr%%l?fj RIS gyﬁ(ﬁl‘ﬁvﬁ 5188 FRhzdlylY BDAN ¥Rer a%lﬂjﬂnﬁjl@ﬁt 6@ PRQeHtdsvention

ereiln mis 2, nis
pm(\/(chgmy@,unds\mﬁ &rauk b vyh§r<3n m i§ 912 p@_i,lAsls pfﬁlf\ 81 Pe- SWbeFrem pis 3,
aRYVR! § E?n&myé gPyﬂla'ihd@;mr ithiddzel-1931.0ne enbodi ment t he

prese I nve on prOV|des conmpounds of fornula 1,

mhereln Ais Rb2),-. In_ another
peresssphodimeRtibe BFFSE)‘FtdWe&é@H EsmpdHTagRorn o ngﬁﬁF;‘ ‘fﬂerem Als
%RQRIQ)SA Th3no@ef &RB&ARAent thR Pelesend iBivéhtion raﬁdtesh&ﬁnpounds of
di ment the preseqt |n vent| n pr ‘ﬁﬁ%¥ nﬁo
fosmuaol, whezein A iH@r @Rq A)si and @_s@ t?ler e 1gieRt ngesent in-
VQmoﬁﬁﬂowBé‘s doSnpRR BHQB%kﬂiuﬁqb%éﬂeH{ R‘i’s FOETRFR, ) Nwherein s is 0, and
not nmbodi rrent the present invention provides
P y@entlon provides

Rc@@p@gn@bf sgbstitaiedphanyl, [npnathsrembqdimers t{l&R&ﬁ%‘*}
ﬁ L?ddg o? fdrﬁn@a 1 %gergﬂ A 3 -&- (aPRB)E wherein s is 0, and R’ is 4-methane-

I"am nophenyl . I'n anot her _embodi nent the pr.esent
sulmhmm@]plmna il egodsnpebedimentthspressrhipnenton RAGAE) qpmpounds
ﬁfo!rﬁ‘luIaq (HBARP R)is ~OWERFR, - ﬁhér%mc% is @%d& ib & héteroaryl selected

eteroaryl selected  frompyroly

froxup iyl thlgmlﬁn%azolyhﬂgw&,pwdazp]y gzqﬂo@ﬁ o(‘Ju;y&,r%y[udmyl and pyrazol-
yPAE B MRY emBOHARYE B reseﬁ{‘d invddlicARbiaEs @HRAINTS Bf fokh@la 1,

present invention provides conpqunds of forpula 1
whbsireA s 201 (ER B2} mbﬁslzl)s is Opmeriain-gnqthyl pYridiRed-B1 i s
4-met hyl pyridin-3-yl. In another enbodi nent the

18.% Iﬁﬁﬁ@erﬁlﬁ}éﬁﬁt&h@tﬁe %f&yﬂtQ%nﬁ@HBm cBhpoahdlibfFodmula 1, wherein
erein 30 A is 2. In another

AdprbOdiGRERE2)¢ n@d mséc‘s dén @n?ﬁhﬁ@w‘?%ﬁmﬁ%%e@é?en%ﬁ%l?ﬁﬁ ovides

C%pB%JMf Forkulyn e\{/ﬁér&nex ils SO- @Kﬁ?g@?ﬁeran VAT, @hdd RS isiasheteroaryl
is a heteroaryl selected fro

SQlPﬁt%dz@PIW Pyrela gunaplyl qw%ﬂyqlner%fraglfa?lyﬂlp %Pﬁ’pzéw&r pyridinyl, and

phtalt. 1R%hbHeP¥nbodRtbnt the present invention provides compounds of formula

1, wherein A is —O-(CR*R?,),- wherein s is 2, and R' is pyridin-2-yl, pyridin-3-yl, pyridin-

4-yl, pyrrol-1-yl or imidazol-1-yl. In another embodiment the present invention provides
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pyrazolyl. In another enbodi nent the present invention
provi des conpounds of fornula 1, wherein Ais

WO DoghaBh2)5 - wherein s is 2, and R is pyriBCTER2094/005830
pyridin-3-yl, pyridin 35 4-ylip-pyrrol-1-yl or
i m dazol - 1- yI I n anot her enbodi nent the present

cotpoRRAtE SffophaMi 10 ehe i R Q041 08ITS) A& ERAAO2,/ MHATE 30a hetero-

crri ERRE oS bl R eciphares ity it S0 gy Dholinyt

thfa&tﬁﬁh}l’l’%ﬁhﬁﬂhidiﬂd)rphphm&{] cﬁtlzmﬁgfﬂhmrﬂd)r%jhbhﬁi}rlmbhdothlazmanyl dioxido-
rrol.l I olLn t ni i ha
thg%ﬁnala}’lh?%ﬂ]\é},a ?ugig%l BemRke ﬁBYlh {n another em n%gﬂlment the present in-

veﬁtibﬁi e lcﬁﬁlﬂp}éhndﬁ}f@dﬂnﬁilﬂa l,t\hhe’iélln%i&y-b (@RR® n‘?gs C}Nherem sis 2, and
trj oxi dot hi r phol.in n odi
tlﬁgloﬁPlég’é’n‘f‘ Frﬁ’lﬂ?r tllygrPlRfF%Z\‘Fil &e’g é%ﬂaﬁtﬁ} IHfFaszg‘j' | a
1, wherein Ais -O (CRaRb2)s wherein s is 2, and R

InlafiofH2F Eﬂih@bdiﬁnéht Ye pridepeinivetition prplidepiqraparids-of formudnt] wherein
| n anot,her om

A QL T Bty plUiothed “ERpBTR SRR T Atieh e provides

\Mtﬁi’uﬁkiﬁl of Bringla- OwheRaRN2Y 90-(QRARS),i ®h&ein gis a;midhéns a heteroaryl

LS5 R B S8 O 5 AR i and

0@5}1 dlﬁndtﬁer&nilﬁidﬁh@rﬁfthé pr:b@erﬁ ehveatied pfavides wm@byhds of formula

p
thlazolyl t hi en; dazo riaz
el TR e Rzt L SRS 1 orpyi
dlﬁrmﬁd Imaﬁéth%h&nmcﬁﬁ@ﬁt thie @y@eﬁﬂ 1ﬁ{?exﬂfo@\prdﬁaemmmmds obtormula 1,

ng%égupé_lsl—g é@l}l e elv&m@@h% bsy?],, pé&? 1§ aﬁ%etgpcyﬁgr ?ellé?cted ’L!rom morpho-

lisgil, igery¥dinyll ﬂp&*’kﬁhﬂ?ﬁ};&?’[ﬁﬂ@l ﬁﬁf&méﬂpﬁomﬁ}& Stﬁfh%lnlaﬁ)d%bhd@hmmor-
prov 0 0 'S

oJjrpoun

ooy osberesin bRl SR Gt 1o @tﬁlaw&@ﬂm yptei-
aﬁ&hﬁﬁhﬁﬂ~h5@@ﬂnnrpho 15 I|nyI pi perazi ny

plperldlnyl pyrrolidinyl, thlonDrphollnyI

Zela g%g%% Iﬁ]gqo]gr%ﬂ%m)r{yﬁp Pﬁoﬁﬁeﬁ a(m;pounds of formula 1, wherein

mqb 9xi HatdidazisnarRY,) andhdreih Bis 0 ind R' is -NRS(O)¢-R® and wherein R%is
oxi dot hi onor hollnyl In not her enbodi nent t%e

hyrageang i %1%‘@2%16% Pﬁi“ém 4d5 conpounds of formula 1,

wherein mis 2, nis 1 and Ais -(CRaRb2)P-, mhereln

Irpoﬂesenﬁbod@tﬁ@nﬁhe gﬁeselgdﬁ?%@ﬁ@)ﬂ pRﬁn@dS@ohﬂ’penﬁdsrbﬂjﬂdrmﬁla 120herein A is
an e.lS

b EBhe ehdne St inbarit Pl Br Goriabion eefgit sawngpnds o

fcfr%{i)ﬂﬂa'l thla{elfg\dr’]&% ENRC- AeCltlaiR N I‘ﬁtlgr(eﬁFﬁaRD 2}t another eﬁfk@ﬂhﬁéntfthe pre-
enpodal nen e resen | en 0] I OVl Qes 6] .

SePbHHERGOMPTORHSF DTS oRjer me@aa{; 0 ARG I Pl wherein t

is}; addR BB thRRF oL REEEER Fond HeoR, @hlaﬁﬂfll O)tal&fl?hthl@r[}fl imidazolyl, tri-
prOV|des conp ungs of f rnula 1,

azZokyly fuy bRy wpreazelvh In aggthegeq} odiner %el Rresent invention pro-

v1tla€st %ﬁf&ﬁﬂds §€fo@1@1hﬁtdl fheramX ioLyRS- (@RﬁRé@PJ WhereixdZ Dlayld R’ is
1 en Im

a fur
P s S b i G 3l it 3/l ol 1yt and
IJn'ﬂé{Eﬁfmigﬁzdlfzo 1. Yh deSchesiRssaasnahe ia@erseml 1ﬂveht1oﬂ@3€d5\&dés Bm-

SR ) RN AP R CBID) - ¥ Gieinf B JofdbRp optionally

sdﬁéﬁﬁ%&i Henyl. . In@nbtHey Embbdlh@ﬁiﬂie‘ples)éht idféhtion prov1des compounds of
nmet hyl i m_ dazol

anpt her enbodi
Apreeh terRiR A o R B0 BBFHE 1 OURHRL of +FestHRP gL
wherein Ais -NR -(CRaRb2)t-, wherein t |s 1, and R
Id SnARdri @i dinient the present invention provides compounds of formula 1, wherein

A is -NR®-(CR°R%,)s-, wherein tis 2. In another embodiment the present invention pro-



10

15

20

25

30

substituted phenyl. I n another enbodi nent the present
i nvention provides conpounds of fornula 1, wherein A
WO 2004M28 CRaRb2)t-, wherein t is 1, and Rl i SPCT/EP2004/005830
4- met hoxyphenyl . I n anot her -ebodi nent the present
i nvention provides conpounds of fornmula 1, wherein A
vil& comouﬁm%hla 1, whekni Aist-NR&- @:RaR\’y)ta,rvdtdnan tis2,and R'is a

A L S e

pyMasiy aﬁ‘ldf‘b}l‘r:ﬁzoiyﬁ\' &ﬂabchmﬂdﬁ eiceprasent irtreRtiomprbvides com-

pclafpglgef $;ne éﬁ}ar Féi? l{\ﬁg %Igg @%ﬂb ;5 %%‘F{ﬂ tt h?%zr)@'ﬁ“lé a heterocyclyl
seR:)tfeﬂ‘ﬂdi‘xY Enor?hl&lr@'y aFe@dzyyl, ﬁqbbriih@;ﬂhﬁﬁrcﬁﬂh@dilthﬁiﬁiorphﬁhnyl thiazin-

BTt AT TR IR TE K.

yli #hdel, hSItﬁbﬁqMﬂithoﬁ)}ﬁ)ﬁhﬁC lieehdtheeniudienht thy present invention pro-
pera2|nyl I peridi

yr rold b,
Vlg?ﬁ SHRIAEF PRpFmula; ¥ Frﬁm &?%w SRRSTBRG hgpd R is
,nghg%ﬂﬁku ). onor phol i nyl , OX|doth|a2|nanyI
di oxi dot hi azi nan- yl, and

1,1,3-trioxidothjo holin not her
In 455 SR O P o B BUTROS Gt FU P k Wherein
Als —NRE(ERR"A\-] wherbiR ti{ £RaRad Her embbéingdnn thie praseat irvagition pro-

VIB?SeCé’EPHOr{H%h% g%‘t"%‘ﬁladr 8‘32‘13%%}\ 3%% E@i Rogbf‘gﬁlﬁfalfﬂé IS_Lgl and R’ is

WhBABLYI, 5—lﬁ1ét ltHNB; 2LyCREBRND -2 y‘h/fp?fz&bh L4y, IZSfuByl 1ltr[idazol 1-yl and
anot ner_ e nt tEe pr.esent venti on pro- 3
iidaradr> vlo haneihe: B T PLeskgt i eRamgsy Hs com-

p(\/‘&lﬁfs?E fl)lr{fnﬁilél Svhe?&1d ARb —NRC (ORI, DwBentdn tis 3, and R is a heterocyclyl
net hyl t hi e

I, 1, h - 2- |
sebectedrfyqm nqupgglzry[){ HlP%FFm él?%l%ﬁhéprq}fd&égotﬁvaﬁoywl thiazin-
alﬁm AxRSthRRAFh B, d‘i&@d&hi%%ﬁﬁfnhd)l i iRz BMyll @Box @thiazinan-

ounds, of. f.or ml wher el n A is -NR -(CRaRb2)t -,
ﬂmﬁéfbiﬁ‘ﬁoﬁ§b§n°%ﬁ %WinWs a heterocyclyl selected

from nor phol i nyl, piperazinyl, piperidinyl,

IPYEd @hbhsHimeht th% !réé@iﬁ’t’f 1ﬁh@1|t1bﬁ ow&éslcaﬁi;f(bunaﬂé’ﬂ formula 1, wherein A is
OXIdOth onDr %A ot hi.onor

hol i n
—eXrgdthi azrlﬂ &‘/Fm 183$’PE| IPF%f‘ZlilHB}ﬁen {}111 Prgy ﬁes compounds of
fokmhle3t, tHeteth Aot hEPRRTHRNAII RIYY a h&t@rcﬁﬂ}& saedmaﬂfrmmymmle thiazolyl,

present invention prOV| e oun f for
obiio b sen; vty SRl Fryh ARG G P e Shther embodi-
nRAEER PreseRVIBREA RN Cﬁ_ﬁ@iﬂb@&%}ﬁﬁﬂﬁﬂ@bﬂﬂﬁmﬁa 1, Whiersin 8 id+~CH=CH- and
erein Ais - is a heteroaryl sel ect ed

R ﬁ@ﬁﬂé?k%W%l thi azolyl, oxazolyl, thienyl,
i m dazol yl , trlazolyl furyl pyrldlnyl and

Irpb(ﬁ@&ﬂl!oé/&mehﬂth%gb%seﬁtr 1n€ém@ﬁlproﬁ3&tcohﬁﬁ)uﬂﬂ§6%t‘mula 1, wherein R®is
e

I nlv elglgg%].ﬁrpegh\gdlrpgnt&g B{;:gqnng ?xhv%fguf?]i? {)gcuﬁlg?ers ﬁowgunc?s of fArmula 1,

wheRIRMBMobe Present invention provides conpounds of
formula 1, wherein R6 is alkyl. In another enbodi ment

the present invention rOV|des ounds ,of or . .
W%‘P‘PP ent eGPVt G e O RERES Phs B sanperein R s

Ehfy%iﬁﬂﬁp I]lﬁ’ &@Uﬂlﬁ@lﬁénm@ﬂﬂ’tﬁﬁ pﬁé‘saﬁc@i&féﬂ@n Z];);r%wiﬁﬁrcempoﬁﬁds of
t hi enyl met not her enbodi ment the present
f(?rm}%%]h%}?‘?r?}% %éée Bfﬁ% fﬁ’gs of

In one embodiment the present invention provides compounds of formula 1, wherein RCis
cycloalkyl. In another embodiment the present invention provides compounds of formula

1, wherein R® is cyclopropyl.
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30 formula 1, wherein R6 is thien-3-ylnmethyl. In one
enbodi nent the present invention provides conpounds of
wo ooorbd@s8l, wherein R6 is cycloal kyl. |n anotP&r/EP2004/005830
enbodi nent the present inventjyan provi des conpounds of
formula 1, wherein R6 is cyclopropyl. WO 2004/ 106285
In %91@5'88@9144& PRS3Esent ffvehtiv vRIEDesthpautidstof orpiids Bwherein R®is
enti on rOV|des co of fornmula 1, wher R6
CRE) (B sy e RADO ety e A Pr v cormpounds of

foﬁﬁﬁﬁq%her@w i Q(CC,{‘?R"‘S @ge%R’ewﬁa@umfsmang atOlydtbgenland R” is

wher ei n IS - Rh where Rf anqwgg P@W@ lal,
allyy.dpn @g@ﬂiler ambochﬁleing theznrksyv mth%lcﬁrﬁ CRTATRRAYREH P wla
%&ﬁ%ﬁs ?@ pﬁ%&ﬁ% Eanpre E.‘l‘ishyﬁfo'éﬁeﬁ r4Adl @s 1,q %0 and R" is
erein 1S’ - )rS( C?th wher ej R and EE ?%
et}mldp@g@ﬂler amgodinent 1he Ryeses ngvgtmprw]rov es %qrﬂg,q)un Q ormula 1,
w@e@&h'ﬁ? 1s = f) Rmﬁh&&ﬁﬁ Ahd REYRMHydedkeR] M 1463, q is 2 and R" is
onpounds’ of mia 1, wherein R6 is
InﬂbﬁRng)rS(C»th wherein Rf and Ry are hydrogen, and r
is 2, gqis 2 and Rhis nethyl. In one enbodi nent the

Inmn%%ﬁﬂ;odirﬁé’rﬁriﬁé seﬁft WeHESn FRIVRIRYB6kSp @ﬁndsfolfd}Hnﬂllﬂ- 1, wherein R’ is
wherein 0 tlonally sgbstltuted benz

n
OMW@@Hvesfubéw&ﬂ bﬁ@ﬁ’f BROITRRAE RS RFFSHH av%até%n provides
Wﬂ? OB foPhnulf, Wl'llef»hr;-Rts M’ﬁ%r @1'ﬂﬂof%fﬁeh§yl In another embodiment the

Iuorobenz . I'n another ¢t he esent
pnemémVﬁ@ﬁhorppmndsé@IeBﬂ%@éﬂormﬁ% br % B%E‘I ‘?Yg

IS 4-nitrobenzyl. In nany enbodi nent s n1|s 2, nis 1,
In@%zan}}ﬁnb&ﬁmeﬁé m B@An% IR FRS RRfRSQRﬁ RRER aR@dWra@@Eﬁlrogen, and
-A- IS |

sitionwith r
the 6TQWPel£]1aﬂf Hde ﬁhe bepgtcR wgﬂ ff?fﬁectt t%ﬁ%ﬂ 3dj gpent begzqipide E@FF%OMIIW
e an%&ﬁéeﬂtme %@ﬁg@uﬂ&%f@ﬁe inentidiveny bore l[\)laayxhed by the formula
represented by the formula (11): O \ TY R~ 1 /
(IBf OR6 A (II) wherein A, Rl and R6 are as defined
herein. In certain enbodi nents the stereochem stry of

t he subject conpou nay be such that the conpounds
are of the fordgul ): OM NV NY HRR6 20 A
(ren)

\/

wherein A, R! and R® are as defined herein. In certain embodiments the stereochemistry of

(IT)

the subject compounds may be such that the compounds are of the formula (I1I):

i H N
. N%
R! H 6

wherein A, R! and R® again are as defined herein.

(I11)

Representative compounds in accordance with the invention are shown in Table 1. The
Experimental Examples (Methods) associated with preparation of the individual com-

pounds are referenced in Table 1.



wherein A, Rl and R6 again are as defined herein.
Represent ati ve conpounds in accordance with the

wO popenod2eh are shown in Table 1. The

Exper i nePCHEP2004/005830

Exanpl es (Met hods) associ atedisMth preparation of the

i ndi vi dual
TANELER004/ 106285 PCT/ EP2004/ 005830
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com pounds are referenced in Table 1. 25
15 TABLE 1 #

1 E

Mt

NN419€ ([ (1S) - 1- cyano- 2- t hi en- 3-yl et hyl ] ami no}

1C

Apbony’)
[2- ({[(

ycl ohexy

LYMbRYy- ND[QXME(J1873QQ§§1{B -98h#nB-ylethyl]amino}carbonyl) cyclo-
-1-cyano t hi en- 3-yl et hyl | am no} car bonyl)

Iﬁaqd-%¥9ﬁ5%ybenzanlde 3 ENJ2-({

o

(£S)-1-¢
car bonyl
[(1S 2R

MRUTO=(£[( lg)Lﬁ@yaﬁoyi ﬂﬁgﬁ/ Bly@é’thﬂﬂ)ammo}carbonyl)cyclohexyl]
)cyclo exyl ]-4- ethyl benzam de 4

Tnﬂb9¥ﬂ@?5W@@éyclopropyl) net hyl ] an1no

w

.,Er DUllyI
E
br onp- N

NI RSV ano2-tHidd B3PI Sl amino Yea BB R B AP SiRxy1]-4-
Le[tl(iﬂ@rza)nidz;({[(ls,) 1- cyano- 2- t hi en- 3-yl et hyl

e

malesaie

2-({ [
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Methods

The present invention also relates to a method for the prophylactic and/or therapeutic
treatment of diseases which are associated with cystein proteases such as osteoporosis,

osteoarthritis, rheumatoid arthritis, tumor metastasis, glomerulonephritis, atherosclerosis,




10

15

20

25

30

35

yl'l -4- (1,1, 4-trioxidothionorpholin-4-yl)benzam de 80
DNJ(1S 2R -2-({[(1S)-1-cyano-3-nethyl butyl]am no
w0 cambangd ) cycl ohex- yl] PCT/EP2004/005830
-4- (1H-i mi dazol - 1-yl ) benzami dg 81 D
N-[(1S, 2R)-2-({[(1S)-1-cyano- 3-net hyl butyl ] am no

m})@@e{r@ﬁﬂﬂﬂﬂrct%ﬁ? |aﬁ£lﬁ¥ pedtbis, irfstable &%M&%is Gitidke, Yplaque rupture,
yl.ethy|) am no] benzam

trp\quni gcggplcgﬁ(a{]ﬁ qrgyurfm& g% pgr%@rﬁ%,qrbqﬂai,p«}cg%ﬁvlqéhsease, restenosis

aﬁ&%ﬁ%@?hﬁk% a8 GteAPSKcement, abdominal aortic aneurysm formation, inflamma-
net hyl - 1Hj m dazal - 2- yI)nethyIlan1no}
tl%ﬁlkl npyliggase, malaria, ocular fundus tissue cytopathy and respiratory disease,

whi‘ch(rﬂe%hgﬁ):drg fidek Q&@n&e&%ﬁi‘&ir?ip&ﬁ{dw foMhh kB BBuman being or

}carbonyl) cyclo ex- {2- (et hyl sul' fonyl)
ﬂaﬁﬂﬁ@} ethyl}benzan1de 84 D
N-[(1S, 2R -2-({[(1S)-1-cyano- 3-net hyl butyl]am no

Th&ﬁfv&@t’iﬁﬂ AsEPehRIRE For tiyd llse 'oﬂthe[aforementloned compounds for the prepara-
yridin- 4t{Iethen benzam de

2- D
ths\p. Pf @Sggﬂpgrzts ({r[ q_'gj:atqlegg,%ogh}z}@ph 9f c@gﬂayqs]w}hge associated with
C)}sﬁéﬁ{ PrHsds ﬁiﬁﬁla@ B&¥oporbdis, véreodriiritlsl HielifHa€tid @t thritis, tumor meta-
Pro pyl enzanlde Met hods The present i nvention
Stéﬂl% glomsriglopgphrgisaathatopder opiprmyasarditldpfayationt anginarRECks, instable

altdh®] FREM &roﬁer ﬁ@ﬁﬁ@ﬂﬂl&)t&g tPIrSRABREhMIL Qﬁa&ﬁ &@maurosis fugax, peri-
aSSOC|ated W t CySteln pr ot eases such

f?@ﬂb@q%lsws dissasegartensistafier angienlasiy m@st@ntmlwmegt abdomin-
altaBFﬁU ad SRR R8hgtiord] LR HAGRE BB dithhim e ¥ 28409612 8k Qthufar fundus
WO 2004/ 106285 PCT/ EP2004/ 005830 - 20 nyocar di al
tigsHe gytepatbr andrrspindiopediseard. dn ong smbpilinens @@%&V@%@p@ﬁhages to the
ustdrebs goﬁh@é’dﬁleﬁﬂ&f HoFe forttﬁ@gl%k)%ﬁhoh %Fﬂl%mcgm@ﬁtrs #5'¢Re treatment
anaur o ugax erlp er al erial occl usive
oxprophraxis phestenperesis ingtablerangingipsgionis pyplager Bpse. Such medica-
m@h§ g]rﬁfseae@ﬁsgams Aahtd & ﬁeeurysm formation,
I nfla - tion, autoi nmune di sease, nalari a, ocular

fundus tissue cytopathy and resplrator¥ di sease,
Appibenembedistent ohibe investioniralaesstoarmeijod Qfdh?)BmPéY]@Ftlc and/or
I
t}fepi'\?zﬁj??ggzl%neggo%}ﬁoﬁj% gpfﬁgféﬁtcﬁﬂgleggg Kﬁﬁl&ﬂ% signifit@nt pathological
rqier,@\d@h@rﬂste@ﬁe@swo@mﬁh@%éheverh@plraéﬁmté» tumqmn@ﬁstasw, glome-
1{!&% hs rHt\/\EerE%‘lerB@@ niyoEalE ﬂ‘ffa@ﬁolﬁ) raﬂgiﬁ)i %bsis, Hhstable angina pec-

I seases whi ch are associ at ed el n proteases,
togigotiraks, Paqueopprus teansiont lé‘%hﬁmlﬁ ﬁﬁtqqu an?aﬁwrﬁdﬁm peripheral arteri-
al‘%rc TRk | H east Lfg&énorgﬁtaﬁeljagj p?a,% an Qﬁ?[a‘é!ﬂﬂ&ﬂpmdo&ﬁlﬁﬂ aortic an-

erosc erosi s, nyocardi-a farct angi na
etp@sm cﬁtpnnsathnnmﬂamneatman@nn@npém disease, maalarisi eculpt figdes tissue cyto-
PP Sephi BRONEAL. WERIGA GodLhAgliSes é‘?g?“%%é? 2 fgBand as de-
ﬁaﬁ ?ehova f# bpnas bying @d am pimal. g} preéaveadtembaidéopntrpf the invention
e‘gﬁésttb% rﬁ&ﬁH Yot deé!')‘ﬁ}r a&ﬁb aridr/‘&J tﬁ Edt&ntrea?r%ﬁ’c' df'E's‘ﬂ%S%cgosm, in-
| sease, arla fundus t ssue cytopath
stalls pigiae pcqtom el rhﬁ%ﬁ@@%@éthﬁ’éﬁpmpﬂﬂéeﬂ advremstemg a com-
?ﬂﬁs%ﬁhgd Ie 92 Hﬁﬁf%e%g%ﬁ’%'&?ﬁn s defined above
he preparation o caments for the treatnent
prophyl axi s of osteoporosis, instable angina
Tb@mvgmilcgn dso proaisige corobinatien thgmphesr@@d,r@@hods comprising administering

a compound of formula (I), in combination with one or more additional compounds of

formula (I), or in combination with one or more additional active ingredients, to a patient
or subject in need thereof. In one embodiment the combination therapy method of the
invention comprises administering a compound of formula (I), in combination with a

therapeutic amount of a bisphosphonic acid, bisphosphonic ester, or pharmaceutically
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ments conprise a conpound as defined above. Another
enbodi nent of the invention relates to a nethod for

wo b@4poaphyl acti ¢ and/ or therapeutic treat meneCDEP2004/005830

di sorders in which cathepsin_i plays a significant
pat hol ogi cal 20 role, such as osteoporosis,
aceptabiRishlpttetdoF, toaRabRaiRipdtigit! BkehpRry Bisi¥sphonic acids and esters
%gsta5|s, glo rul onephritis, atherosclerosis
H% A8 camRIationg ?fﬁP%%Wt%ﬁ@PH%u%af&Wh (Ip énckileeby way of
eRRgglala pec- toris, stroke, plaque rupture, transient

i schem ¢ attacks,, amaurqgsi s fugax,  peripheral arteri- .
4gprigedrhisiog updsae Triphaspfonic agid @lendrestie aridbend daenino-1-
St &RdrdxyBESHBHe- 1, ABHAPROPRON AL hldroslnmaHhydMe (alendronate mono-
nf | apmatl on, _aut oi nmun

formgtion, i : e di sease, nualaria,

o0 PRI iRHE s Sgabedyh U AR, Us s @1 eahi VabatysLr: and

di $Bpse48.4hk ch method conprises administering a

Cc ound as de- fined above to a human being or an
kRN on g i leped EhiBBkRHBoRIC afid{ HEnsrtn tsioh described in

reltatg£s7d 352 met hod for the prophylactic and/or

t herapeutic treatnent of osteoporosis, in- stable_
Larshieerogesthsne < lofipspenbaaicragis @k@,dr%¢ e¢id handbg sodium salt there-

CopBdes@HeAtBR31,805 £ if ]SO CReMNS. A31 dRfgyied above
to.a human being or an aninmal”, 30 The invention al so

1-hy drpraespEertistiprat ipiepylidenagds kbisahespheriedd (EBr9b3si ng
admini . 2 ; 2 (1), in
1?gﬁ%§¥§Pﬁ§kﬂﬂf-%d%ﬁgﬁgﬁﬁﬂgggig g¥¥+€%%)’conpounds of
1-hyduopy 8- (V-ymethyl-Npeawiuminaitiropylidené: 1 dddspirospisordc acid (ibandronic
addj:ti . ' [ ients, to a patient or
sug?g%gwﬁﬁﬁﬁgggwsﬁé?g%?g_In one enbodi nent the
6-gmmin-Adtyidovxypraytigsnenb t-hsghesphohis acidnneridiomic asddpr i ses

3-@(@1@6@1 irﬁfﬂoﬁg,-ﬁyﬁgi@géﬁ}ﬂd%e—i,? rﬂl}}cahgls_é)ﬂlj)}]liic e%c?i (é?lpadronic acid);

conbi nati1 on’w t’h er apeut

3-pméphdJpydoesyerapylidenenl, bbispbpirboiis agisk (prmidonic acid);

- e Eeal.ly_ 062 T E 4/ . -21

R KPP A a0 T e
ExE¥ph Zrlyl06i sphosphoni ¢ acids and esters usable in

SRR RS 4 SRS (s B i)

4rHﬂpyuﬁ@n%bd&y&%@ﬁhﬁambﬁph¢$®hnbpmddﬁhuhcﬁmaﬁd%endronic

L TR TR T tyidens A rbimhesmanioadd rplpdronic acid).

trihydrate (alendronate nono- sodiumtrihydrate),
Ingegein; apeepdiments, the opabipation therdapyney @sprise8dHimstaiiglid a patient
e e et oL soppespanf Loy incombine
tiqrewivh dlendionicasidl Yimateeunic abiddclodronidgacil, 616336 acidGetidronic acid,
. - di or- - 1. 3-di. i ' c] ondroni ¢
ol SRR S0, oyl RIS el CHAREADIS oo
pher@agosicalydhciaptable @tgr sciiamntiB2eafldrid @62} thereof.

1- hydroxy-3-pyrrolidin-1-yl propylidene-1, 1-bi sphosphon

| SnfGlibnl . tdhaj L $E0G: - :
Tliegtflp S%ShfgﬁP%Hg%%eé t%aé P%?%g?%ﬁg%%{%ﬁugﬁﬂﬁ'e ot pre:baratlon of com
popngy df goagrad formudeetlh prhich prentsy cemprisss pr opy| i dene- 1, 1- bi

a) SRRARP R RBING o 8f fol-ARALTRNI €
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15 acid), described in US 4,927, 814;
6- am no- | - hydr oxypr opyl i dene-1, 1- bi sphosphoni ¢ aci d

W@ n@nilaneni c aci d); PCT/EP2004/005830
3- (di net hyl am no) - 1- hydr oxypr @pyl i dene- 1, 1- bi sphosphon
ic acid (ol padronic acid); 3-amno-1
-hydroxypropylheene 1, 1- bi sphosphoni ¢ acid (pam dronic
acid); 2-pyrid-30ethylidene-1, 1-bi sphosphonic acid

‘ scribed in 20 US 4, 761, 406;

1-hydro .-2-u ri d-—3+yl ethyl i dene- 1, 1-bisphosphonic
acidAH Nc aci d]f;

Bchl okog &l f anyonet hyl enebi sphosphoni ¢ acid
(tiI udr oni ¢ aci d); and (Iv)

1-hydroxy-2- (1Hi m dazol - 1-yl ) et hyl i dene- 1, 1- bi sphosph
wherietn K4 allegving grpsich adiald) alkbry ertosdi amddRipBYiRIehasd m are
d&ﬁgdqggghnatlon t herapy nmay conprise adnmnstering to a
patient 25 or subject in need thereof an effective
withpuempofung of pailam@)of fornula (1) in conbina- tion
wi th al endronic acid, cimdronic acid, clodronic acid,
til oni c acid, eti dronic aci d, i bandr oni ¢ aci d,
rise ronlq/gqld pyridronic aC|d pam droni c acid,
zolndr onigzaci d, or a pharnaceutlcally acceptable
sa”?mB?Qggf;;te thereof, and nixtures thereof. The
i nveryst omR*f ur t her relates to a process for the
manuf acture or éV@paration of com 30 pounds of
ener a arJmul a ich process conprises a)
whgat R fsaBséaﬁ}ﬁoaJ neQRAGTE (1V) WO 2004/ 106285
oPCT/ EP2004/ 005830 -22- R3 OX ANR/ R2 O (IV)
mhereln Xis a IeaV|n roup such as hal o, al koxy or
b} rsaqting aceunpeundms forpmtla Wldnd m are defined herein;
Wi th a conpound of formula (V) R4 HNUWN R5 Rs (V)
wherein R4, R5, R6 and n are as defined herein; or b)

reactN a conpound of formula (VI): R3
. w/
2
R (VI)

wherein R%, R®, R%, R® and R® are as defined herein,

with a compound of formula (VII)

o)

e X
(VII)

wherein X is a leaving group and R' and A are defined herein;

to provide a compound of formula (I) above.

The starting materials and reagents used in preparing these compounds generally are either
available from commercial suppliers, such as Aldrich Chemical Co., or are prepared by
methods known to those skilled in the art following procedures set forth in references such
as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York, 1991,
Volumes 1-20; Rodd’s Chemistry of Carbon Compounds, Elsevier Science Publishers, 1989,
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R& NYWN HNNn R2O0ORS Rs (VI) 10 wherein R2, R3,

R4, R5 and R6 are as defined herein, wth a conpound
wo@bookoedares a (VII) O A X R1L (VII) wherein X PGI/EP2004/005830

| eaving group and R and A argzdefined herein; to

provide a conpound of forrmula (1) above. 15 The

V%ILﬁ*ﬁéS' 1092 AR @S lé?}h&tﬁﬁ‘cﬁnﬂf{ﬂg%ﬁ RedtBiBAS, WileP RERAS! N8w York, 1991,
t hese conpoun generally are either available from

Velwmssricthl The fpbowiag §Ynt§@}tq~re%€§10m sehqneds achegfebaillugigative gf some
R IR Y RAREKHE YomPBAKRETE KPR nt fvEROSEmal bh Lﬁﬁ‘hésﬁe& h&d vari-

art follow ng procedures set faorth in references such
Ola%mpﬁ@sféﬁwr&ﬁa t}msw@ﬁ efic peastjan schemss @y bsmradeapA Ak Be suggested

tovgﬂees‘hl}%d§9 i ar{\@%r&qﬁ’érrea 99the dléémsﬁf@c%nialgegi infRRE A pplication.

Cheni stry of Carbon Conpounds, Elsevier Science
ubl i shers, 1989, WD 2004/106285 PCT/ EP2004/ 005830
Thogfaxpme nuisrials sndithe infeppecdisfenelihe synibriicapisaion schemes may be

1s&ﬁ?e‘€itdn‘élri§1ar1ﬁ\é\ﬂ lifResiCe IR coNOW tNRaKteciH§des, 1nvﬂ|dH{§Q§1t not limited to

The follomn@g synthetlc reaction schenes are

ﬁh*@ﬁl@p ydistillagiop, gystelBzasionsdupmatngrapbasansythafike Suchanaterials may be

CMMMQ%SQQ cbmnabﬁa%%ans Gﬂﬁﬁ&lhg BhiRAP Sort¥AMNERI 8l ral data.
and vari- ols modifications to these synt hetic

actio mes may be made and will be suggested 5
UP@SWC@R&F @e CPWT%IWet areacters drgcried diepedpy P rﬁlhl@ take place at

atth 3ph QSIS 8ssB RN} Q?e‘iln;ie@athhz' BndPRbMGBbLOYSC td¥bout 150°C, more
starting materials and the internedi ates of

t he
PrefartilE frog shong Pilolp 2beHE Ir?eSanaagd IBéSt Hrgféxah%Yeaaldeeﬁavemenﬂy at about
rd¥h (éﬂ Ahbibdt) %ﬁpaﬁqré@bﬁ%a@@fﬁmt L 8NHout 8GATNI ques,

including but not limted to [tFation,
distillation, crystallization, chronato raphy, and the
The jayentigpalsquclatssita p Promsss adescaibsd abaver Whish pragessgomprises the

p&@@x\aaeh |o@ﬁﬁdrn{£@@:ﬁﬁall)} Qrebpiab1P hIRANEIof PhaGRNSHAMIP a@R3Ptable esters.
ctral 10 Unl ess speC|f|ed to the contrary

Thniormaties Pgﬂ@ egfesAnrios deltienB PR carier onhw d,;ff%rsk@tiﬂeae%the process,

e AlwitREHERSBIRUHE oPfRSSY (@ SRt thel BFRES A SstdrBNY Ehokt&rPM. The
about -78C'to abaout 15 nor e preferably front about

regetiqroofasomporpg of f‘ﬁﬁﬁlﬂ%r@yﬁ wiithesr Gomansiupd 94 orasi, B @nbeyarried

o@bﬂQ%Bds lErR%'H {o%he %&mér?ﬂ&ﬁedtlﬁ RELAL Tﬁ@reﬁ&%@éaﬂ@:ﬁh@émenﬂy be
about 20 The 1 nvention also rel ates

C%ﬂ@%@ aéssabfsrcgqoaawuaééb\@ c«amp@w%@\@eEBEUdWrE@ydro -2-0xo-

135phRdHS- wqu’aiet@ﬂlemg &Bﬁhﬁ?&%ﬂh&@'bbb’até%ﬁﬁ@hﬁﬁlgseoase (N-Ethyl-
salts and/ or phar macéuti cal accept abl e ester
diisopropylamine) in acetomtnle and stlrrlng the mixture at RT for 6 to 16 hours. The

reaction mixture can be concentrated and the product can be obtained by methods known
to the person skilled in the art, e.g. by extraction and column chromatography. Alterna-
tively, a compound of formula (IV) can be dissolved in CH,Cl; and reacted for 6 to 16
hours at RT with a compound of formula (V) in the presence of N-methylmorpholine,
HOBT (1-hydroxybenzotriazole hydrate) and a carbodiimide such as EDCI (1-(3-di-
methylaminopropyl)-3-ethylcarbodiimide hydrochloride). The product can be isolated by
methods known per se, e.g. by extraction and HPLC.

The reaction of a compound of formula (IV) with a compound of formula (V) is conveni-
ently carried out by preparing a solution of compound (IV) in CH,Cl; and adding a solu-
tion of compound (V) in CH,Cl,. To this mixture, triethylamine is added and after
shaking 6 to 16 hours at RT formic acid is added. The product can be isolated and purified
by methods known per se, e.g. by evaporation of the solvent and HPLC.
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The formation of the esters and/or salts can be

carried out at different stages of the process, e.g.
wadaoh/104285 conpound of formula (1) or with the PCI/EP2004/005830

correspondi ng starting materigls. The reaction of a

compound of formula (IV) with a conpound of fornula
Fé\Mongsdinde oﬁﬁﬁﬁqh!?actl @M& &&hbl@tb'})@ rl‘ﬂfé%r&ébotnﬁﬁlgk@feﬁwhd/or

killed e art. e reac can conveniently
sabio SiaEiRg %@md @C%va o {ar Eﬁbﬂh%?ﬂ(lqr\%age«?cﬁrﬁ‘bfﬂﬁal the cor-
re(sly&ndlf[f Jalits @Q}‘o} e&m@'o‘ﬂ ﬂf&rc‘érr%slﬂ?fﬂmg starting materials. The methods to

- pyridyl) tranet hylur oni um
Pteéﬁwa%ha%a%aﬁadle/@fceaﬁ@?%lﬁf #trd/prrlarmecenticylfy acceptable esters as
A& dcI PRI Y HeAHoNB)in ithe f€etonitrile and stirring the

m xture at RT for 6 to 16 hours. The reaction mxture

can be centr d and the _pro an be obtaine )

Chepeygds %{]favmula?b%t%Pﬁeﬁgegrbymtﬁ?%&mowtﬁé %P?ISO%S%‘Ped in the
ady C@mérﬁ&myom cﬁﬁdbé’c@laﬁﬁﬁo 641A eHET KA AR cy M HeRbmRarbdxylic acid of

nd of formula (| can be di ssol ved JI.n

t|v a co
&%N&ﬁbem@ E(wth flracel Ifleleisesultl\%%bhp@fﬁfte@w j2gigmgvable pro-
te@ﬁﬂ@?ﬂé)ﬂ?) Rfay beliAkdBroltd déstred B@n%ﬁ@&?&‘%s@tﬁned with —A R'ina
nor p ho i ne, HOBT (1-hy roxybenzotrlazo

Hﬁya?ra%r@ oganOat he grethinds idgicaibed ifcthe s5inppley belaw. Bbeyesulting com-
GRSVt ST BRRU A irh 5 BOdll ) dherabiish S abbA8bn of th
P he %?%djct can be isol ated by ﬁggLodé known pe? se, norHe
SQbﬁ?t by extraction and HPLC. 30 The reaction of a

conmpound of formula (IV) with a conpound of fornula

Cbhll)pohﬁdé:@ﬁﬂvﬁﬁﬁhla (em Ez{nycdil@éﬂlblﬁijy bt e PHERRTIHANS scﬂutlon of the cor-
sol ut.i on of nEPun CH2C12 and addln%%a sol

H(ng PR S@HE@H of NIy Cl andsNag- Ny

resp 15g a O and MeOH at
odc| ﬂé%b&@e@@stirﬁed%@%ﬁo@@t@&&ﬂ to BNak kB Rlifish N H3 solution
hours at RT formc acid is added. The roduct can

ands gnrapletonabiths geactippdbe myulting Kempowrbaioparlady) ISelsg}ated and

pRMf eSO R &ln %cht%e $eIs¥ R Bkill AN thlg !ﬁ@ %QQQ@’U%Q@% corres-
PCT/E 2004/ 005830 -24"For conpoun S o ‘of a (1),

- perdipg hpdreshlaride ean ghsodisarreparpdby: Bicthosip bn @l‘i"ﬂ@elé?t ers

and/or salts starting fromthe conpounds of formula

Chirkl @ nﬁ@[)f ﬂo%uﬁt (¥98an Eori¥enteRtly B¢ Mthined BPhdding ammonium bi-
respondi ng  sal t n or esters of the correspond

cag{)(alpattia H2 %)Eeélrap ydrideripeenaeadisem atsglta‘tﬁfg 15 QrC‘eprotectedgammo acid

arﬂ’chélf RCOuY] Gigdrbyn AR REED! ﬁ&%&&ﬁﬁﬁ&hﬁe is stirred at RT for 1-5 h.
A&Farmace ically acceptabl e esters as 5 defined before

qeRlgien of thp geagtien theaapdtingdsBOf mroterig aminaacidamide is iso-
laRd BRI RAiRY bg%%ehﬁ&fs REBMo ke ﬁ@&)@&%ﬂ@@nn ﬁ{@ drt, %% b}ne)&ﬂl%tlon

art. nveni l'y, a cyclic beta-am no acid such

The B¢ Brsgsesdotmnaneidamnex gid ticsilamee aresdissopied in TH and trifluoro-

a&tie EEQQHﬁfﬂrﬂer X 0¢cM TR $hB@uRGH HirP®d B ¥ hS¥L 18! Wfter isolation and
pr ot ect ed th a renovabl e pro- tecting group) maybe

pyifitesiontod therf@s@@@g ngamisdissapiodaet ¢ JUeRarat@roLe polvent and
ﬂas’ﬁ cjﬁkoﬂngtogra%@l%f rRep %b@ﬁ?&%k&ﬂ%@rohﬁ chfiBe H@atvté@ A8 with HCl in acetic

describ he exa bel ow. The resulting com
a%é@hﬂ¢@ﬂh?dﬂ@fﬂ§@m@9@@ﬂ9@@ﬁﬁﬂhdyg known per se, e.g.
by extraction and evaporation of the solvent.

Cgﬁ{ﬁégﬂﬂéj& BEmERTTY @n Cvenden s PR bBRiRALyY: eeﬂ%n? I@E@éd’l‘?égp onding
ﬁ) %:a solution of the coOy- respo I ng_ aldehyde

dagnigo geidriftomcaspr ol farmaulnieialogapeiQig method
d&@ﬁﬁ:cﬁibove. After isolation and purification of the resulting intermediate product, e.g.

by evaporation of the solvent and flash chromatography, the t-BOC protective group can
be cleaved off with trifluoro-acetic acid to yield the desired compound of formula (VI)

with trifluoro-acetic acid.
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15 0C. The m xture is stirred and allowed to warmto
RT. After addition of NH3 solution and conpletion of

W b@4neass i on, the resulting conmpound of for muPEI/ERA004/605830
isolated and purified by nmetfipds known to the person
skilled in the art, e.g. by extraction. The corres-

C%@Ghﬂ&s dPrerRER ! vr)l ag@elﬂféﬂ chiRrhAlyRERMIEsE Ay HERbheskE by con-
known per se. Chiral, conpounds of formula (V) can

veasiepalinetheds welbkemyrindBealy addi ng anmoni um bi- 20
carbonate to a m xed anhydride (prepared froma

Tﬁ@pﬁe@éfﬂt emxen&s&dut@g 8GIREMPBUAGs FEbEnulanD, £ pré®ired Bybyé of the
d|carb gt 15C. The reaction m xture is stirred
PIRCeSEs dgbave. After conpl etion of the reaction the
resultlng t-BOC protected anmino acid anmide is iso-

Th@ﬁﬁé‘nt@cﬂﬁnl@l‘dﬂes‘ p}ﬁ@lmbaéuﬁeau Ia@ﬂ}@o&ﬂ@man@prﬁsh%]mﬁﬁmnd as defined
Skl| gn the ar extracti

Do pRd f BHIERRBH @Y accsmahlé carxier end/ef h@ﬂ&%ﬁtﬁé dﬁ\l%nt The composi-

tl&hssai@ Forede innco-ﬁ'f&t ¥ didehdeb 436 Qatdd M&%Et@m@‘}‘)k&eases such as osteo-
anhydri de The ure is stirred

parpgsy os]@pggﬁ rifig eéytnpaéwq]éﬁ r1t1'5,lﬂlpqqr @Jaettsltsgﬁmgg O{r}egﬂonephrltls, athero-

scle@84#d, tnhyd@ardiMl ﬁffﬁﬁ%ﬁbl@taﬁgﬁﬁ Peet6tis, ifstable Mglﬁé’@&ﬂfrﬁ‘; stedkePplaque
the solvent fl ash chromat ggr aphy,

t
rypgee syt gﬁcaﬁ%lcegﬁc SARIEAYS 367F>fPe¥/}P}t“?¥21H€Fe”|a]r1°C&E’é%VF61156336’
re@t%hgsﬂ oY |aﬁ$1@?1a§t? af@ Steh 6la LRTERE WBHo R nal A6l |aﬁeL(rZ§m formatlon,
Compounds o ormula (VI) .can conv&rlently be éaqu
inflgryation; #YopBURS fiseass srlitiy ocwlar fungdegtisshe fiepathy and respira-
to@ﬂﬂﬂ@as@clndoﬂ@ etnlibcﬂuﬁ@ﬁ‘ERHéJﬁﬁel%oﬂ R 18 ph¥dm AL QY @é&ﬁpés(i’tmns
met hod escrlbed above. After |solat|on and

copaptisingh eqrapewid asiiefinedksahore ard » Rhasmsetiselly prcepfable carrier and/or
ad:j'u&nt fYusE PRIk W Rfeo c%&%sﬁ GhMSRE aAgiHa bb@8Hs or plaque rupture.

chr omat ography, the t-B protective group can be
II’SJ]‘?EI? dhgws t@% ‘L ! lélllaj‘{%g}ggg gxq)ﬁ &e a C;Ifq(aj]stergd )1/r|1 e? !ch%rz}prewmally effec-
titd dchbit g%f ihe aB&lphd rMQeg Q@44 hBBxfRion for agents that serve similar

PCT/ EP20 4/ 05830 -25 nmpounds of fornmul eﬁ -
uiditigse puigabhsreqsageiapges éiFFa‘iYPJz%lllYel -6P0 mgilaf Pé%fﬁﬁh H 1@Q/mg daily,
arkPRost2 el B2 -30RINAMS, dBbhdiks Qi%h hl‘i‘mEfb%s #lctors S as the severity

CO

éfesent i nvention relates to al ounds of fornul a

hy disgase e bptieaser e apsendreletie hepith ebihs subjadsbeippisacy of the

d ®ed 1Be FAMEMd RPml JFRHHESS AN, %qﬁéﬁtcbw towards which the
onposi ti ons conprising a compound as. defined above

adaﬂwlsaraaﬁa Mﬁbﬁf@tﬂdp ad thy Paeferémea Bne experienes ofshejmggical practitioner
in8iviy 2Bhe Bf ox‘aﬁﬁa'ﬂfgktlﬂ infRe aAQTRRSing {UlcR ﬂ?se@s(e?wﬂﬂfe %€ without un-
context with di seases associated wth_cystelne
dysy e¥periBeBtaign And in hierss-UpeB rPG§5|0§al kaepiedge ang thejdisclosure of this
gﬁ &4fBh C{b ds@fthid 4 tth'elsctgeﬁtwiw effR1iPSIASHR of the co dI|>ouncls of the

oner ul onephritis, athero- sclerosis, nyocar
priep@ ievenBon forngiven diseseor i s, i nstabl e angi na pectoris,
stroke pl ague 10 rupture, transient ischem c attacks,

FaoshpbHaXof tH@f)feE’é?l@ ienBbh Rill B aRERIHSEY s ]%harmaceu‘ucal
| sease, restenosis after ang%ﬁfl ast and sten

fogsma&aéwe hinclugiegikopiuitable ferorak BrcAeandgb-lingual), rectal,

ndsaf tcﬁfmtﬁu@fﬁonﬁf?tﬁgm IBEpseaRad ?mcl‘ﬁﬁir%r ih@am@sdHll A 1ntraarter1a1
fundus tissue cytopathy and respira- tory di sease.

inggthespipBRCHBREOUSHad IRESRO &Y A B tERlioNPT AR 4 forae éluﬁbkffafpr ad-
m#ASPARI L hy9BBalation or insufflation. The preferred manner of administration is

generally oral using a convenient daily dosage regimen which can be adjusted according to

the degree of affliction.
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conprising a conmpound as defined above and a
phar maceutical ly acceptable carrier and/or 15 adjuvant
WO e00408@283 N context with osteoporosis, instabl BCHRBI00H005830
pectoris or plaque rupture. .bg.general, the conmpounds
of the invention will be adm nistered in a
AtddeiRad tor %@ﬂnbMuﬂ‘(isf(ﬁ'@he priedeat BIVeHRdn, BYg eﬂ{h‘x‘ with drfe@®r more conven-
ept ed nodes of mnistr t| n for S th t serve
t1gp§] Bpvantsy qarquri; é)g Uagnts, 2pgyede, éntp é gg armaceutlcal com-
pbdlRbEAIndYunit cﬁQQgegQTH@plﬁa%maB&ﬁfc@lrc%ﬁ{ﬁbsﬁroﬁg anmm@ @bda¥e forms may
and nopst. preferably 1- gg ng . daily, ‘dependi ng upon
b ghEPERS of servmbond]dieredicnthin SaVERtiqnp prPRoFiqnRewith or without
a8lif8AA activ Befouaal &%nr{cﬂﬁesagﬁd ﬁffé%nﬁtedcﬁﬁge\‘f@rrﬁﬁﬁ‘xl %‘ Bothin any

t.he subject, the potency conmpound used
S‘PE?E’leeef%ﬁtél"ef'f’élP‘?ﬁ%P? &4 ﬁF%Yes‘flgféthethomlP?énﬁ%éFﬁ ot th htended daily

d&gag@fﬂﬁge WhEEplFed. aidmpmaﬁhmhh@ﬂ cbl%pgélﬁ%rﬁgy b@&AHPILY&I as
re erences. and experi ence of he nedi cal pr actiti oner
5q moﬂuvlé as tabjets qsflilled eansualess sgrmspllda, Rovfes.#pstaiped release fosgula-

tiSHG Br 1 Si888RS 20411t HR, 8RbEsioMs! RMEiIoHE elifiHe or filled capsules for
experlnentatlon and in reliance upon per sona

ofeh B etiyetha fum plsuppesitiossuos restal ph vaging adminisEaiidngat in the form
of Qerds &ﬁé&ﬁil@scﬁuﬁ&%rﬁpﬁ%ﬂtgﬁ! hie. &bl RakhtYEs &Jﬁ%ﬁﬁqg%o&%e (1)

conpo he present invention for a given
mylligeear ef agtive grrskient or.daehs beriy, epout{ko lpﬁoelb@m one hundred (100)
oYL R L R L0085 RABGRY o s
|nclud|n buccal and sub-lingual), rectal, nasa
Thegrreaeundsof Hisriesent ipaegntios mappe foamalnted 2 wida afarw agoral ad-
iRt OIS G4t & forh Rt Tl?@ﬁﬂa%‘a@éutlcﬁ(}ohﬁ o5ifbRESR dosage forms may
subcut aneous and i ntravenous istration or“in a
cqrppHse fomiiuadsos comgoundsi éher prepesh iyyntiemer phdraycentically
aéc@ﬁﬂdf)lfelsﬁu tﬁ@reoFQQh@é:c%fV@ E&ﬁﬂoﬁ@ﬁ N€he %ar?ﬁ%&i%ﬁ); AbRble carriers
general 'y oral usi a conveni eht da osa
m@@@ﬁ ﬁféhermh@ Ar ked, b%OIHU%U@tPé@P@W dinchede Lzowc‘cehﬁe taipdags gdls, cap-
sﬂés, @JCBL:‘ES Cstu 331‘[0\1}@ 2 9 ﬁfs%&@%&sgp TSl ERR QY cg% %Qay beaShedr more
conpound oun resent 1nvention,
Sttbé@@t:%é/\fhloh tnlﬁrY elie agns dibvents favesing agentsaiolubdjzgwahwbsicants, sus-
p&ﬁfnﬁ etits Elggt' Cﬁf@&%ﬂv&%ﬁ%ﬁet Bls ﬁg@%aﬁﬂg ehil eorf a%%ﬁq%@sulatmg

eUfI C om posl tions a nit osa

H@tmiraha@emwdgeﬂ, thesapsiss genenally ian dndpidividessatd Wﬂmhwts a miyture with
tHRGire {11'd§(? LRE c&?l Eé?lttl B{]ﬁbleksn geed (ﬂéo%nﬂcgqent nerall is mixed
conv t1ona propo I ons or W thout o%a
W&httha/@arnotripwmdhe o¢cef§ammn<éilng sapaaitylint $vétable |ptromgag;eand com-
pic}‘g&f% tHE¥hap? oLl Elg @e@%{'ed St d fergrfcf‘t%{)%ys% Qfgpaﬂp; gﬁa&n from

e aCtIVG I ngre sura

algfaitiope (Dds ageutrsa‘mgle{ (76) bercentpif Sy tivatrenphendreduiable cadriers in-
clﬁ@ﬂ?@tsdsrg g?ﬂ?m{{?y té)brﬁ a%fm}lﬁqy ceagl%cg%teé ﬁ%gé%um%%ﬁt@?ale, sugar, lactose,

pertist dexten, stastls geletif dragatanth,tehycellmtosk, sqdluahs CasrboXynaﬁthylcellu-
logﬁ'agyfr%‘é?xgw%g %Qé&a%ﬂ&er SHB‘ 'th%' lﬁ@f hlél?e'fteéh E‘gl%epglratloh Is§%ended to
ms;lm]p ¢l¢ foomiubagion @f theelctred compcml@lvndi ers;dpatdntsignnzttmd as ogrrier,

| I
pfé)glréleﬁ%e e%%SH]S élg (Nhf._c%ﬁﬁé &ivk g%@ﬁ%@g{t ewﬁf}? oy%ggglatt cagrﬁeés, (wﬁurrounded
byri tdricigr, avhidf is larc:tsswtlomgmddlte ﬁlrmbxrly, «mghas brdldénges afsondluded.

TQDI%% GI%OQNCQP 9%3&91@? ﬂﬂn%cﬁgs gi %zengéeprz{ﬁ@e aat%?lupﬁl}ms SItutable for

ccor |ng y sui Ve un

ombsdrgmlﬁmtm
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The conpounds of the present invention may be
formulated in a wide variety of oral ad- 15
WOorzow306283 i on dosage fornms. The phar maceut i cal PCT/EP2004/005830
conposi tions and dosage fornspymay conprise a conpound
or conpounds of the present invention or

Oftta fomeLyitable |fd>ryora13a‘&161ﬁﬁisﬁf@ﬂ1<ﬁ1 Baldds lighrrfeah p@(ﬁ)ahhzﬁ)ns including
i ve conmponent. The armaceutically acceptab

R rE R Pl aleﬁpanﬂ@b% DEROHE o prepara-

t1&ﬁ£\pﬁtﬁht&ﬁﬁendé@fd&&oﬂmrshorﬁyﬂwﬁﬁ’é Sise 1 lldusd f@preparations.
sul es, cachets fories, di spersible

E 5885 b RGeS MR 'Ué).nswfaw@lraﬁ% I pdY4FgFEPERpylene glycol solu-

tishSGiraneamtNh leﬁiﬁlﬁ@Mg&F%s , &6t ex@plh, bit®ns Socithi I@V&bitﬁhg mono-
gents soléblllzers ubrbcants %W' pendi hg agents,

olgitgurasaciay - 4quroys $qlytins can Be prepares; tdé%jP]é(tf}gnt € aﬁaﬁﬁemponent in

wéer &R 8QTAP SditaBlel c@E)ral{f?tfﬁffd)@| staﬂﬁhlgg)\éﬁg S ckeniYy 4z@hts] Blueous

generally |s a f| di vi de olid.which is a mxture
sygpeRsionsran l@? H@P9re d&@ﬁf%ﬁﬂ% én%lb AieteerRctive Gomppaneat i water

WItH Qise6ilis MBeGATRRANhatdPNSF &) Htﬂetic??uﬂlsxl%gms %éthylkélﬁﬂose, sodium

rrier ecesgary bi n capaci t
cag ?W&Eﬂt@tiffxlég)é?’tapgﬁglf‘éw&? &aﬁwgsuwseg@a ety Holidh lidH{aipa preparations

inRItde 8blGE0AE §ﬁ§b@1§’slorﬂ§hﬁ1cp&ﬂﬁil§16§s aRd nhARoRESn, RR @&ﬁﬁ@ﬁ’ kd/ the active
contain from apout one t o about sevent

CEBPUHE: cgfoTHHE ﬂ&&?ﬁsvséabéléﬁ%%bﬁﬁef& fifidd2ad ag awlér@etiemrs, dis-
p&bdiie tlﬁHlEen%fsesdP@Sﬂlhhgh%e%% L1 fRgMEST um car bonat e,
magnesi um Stearate , sugar, | act ose, pect [ n,

dextrin, rch, gelatin, tragacanth thyIceIIquse
Thosmpeinds ngafri@éﬁqm imeition paslke fogmplsipdier paRgteyaadministration
e“gocb(?ein*ééﬁdrﬁ For el Iefb%lds'lﬁ)%etlom doBfifuoRiBRAIAD bRD malyBe pre-
|nten to %) |nclude the fornulation of the active
seg dgse foreraapponles: nig e exringes, small yplumerintusion or in
mﬁ[til\'ibfry cféﬂta%&@ﬁﬁﬁ g allfledYesivdiive. RRE LR &Q‘i@ﬁ'ﬁ@{i’tmke such forms
wth or without carriers, is surroundedp a carrier,
aspRaRSions isplutieny oF anplsiongin pily ot aqgieeds \@h}%ﬁs) fepewamle solutions
ted 1M 1ycOC [Pd8 i es of 81 & FonaBRNHR Crriers, dil ‘
1n2é21 gullpsér?l]}gﬁﬁll I se% }}c(::achet s‘ig an ﬁ)}t)zen T g na ‘ élegss lslcl)enltfi solvents
ox eshieles dnsledairepylene glmObIPOB’GFhYlﬁngig}Y&t) vigeta ol (e.g., olive oil), and
Ol R6 285 RET LRARS30A
mgég i tabl g fo? or a% r? [ sfé?at [ orﬁ%?cnogtﬁﬁ%rmlﬁg a%gcgnlrltrsﬁsmh s
PISPEPAL W TLERS enn%qlﬁrmgrpg sugpenflivgotiabilidyg uptor <é1|sn>e>r$1ng agents. Alter-
nAAEES a%t@x}é{hg&ﬂént R BOUFp AR 15, QBRrn b bS8 ;%tfi {4 tBn of
are tended to be co d

prepara- tion
stegile pelidomfurlpprhilisgtion fropm splitépr for romstitytiondafemaise with a suitable
VJ%@Q% D BRrilER ﬁ% Q{gg@&gﬁ in solutions, for exanple, in
aqueods propé %e gl'ycol 'solu 5 tions or may contain

emul si fying agents, for exanple, such as |ecithin,
Thesampaindsahte ps¢sent lévelﬁmna@@'cb%formqh@ddgr topiaal adsimistration to
the %Pld@ﬁnﬂ LE Qﬁ‘lrtﬁgnt@%rgi df}l 18'!1(5‘& bhs aaﬁ:ir# F&r&a@ Eptgﬂe@tmth{énts and
er and adding suitable colorants avor
crgqrgbmay,zfpﬁ@canﬁqlm be fprgmiad]ylth@@@ggeo%@g edlyibase with the addition of
d [
oSBT 0 SHBNE Lty 8 s
oilydhase and v lslae;hnfasl contpinipg o8¢ At WETT eMysifiEng agentsnetabilizing
agdBis h&kﬁ&hhgh dgﬁ%e?%%n&aﬂ@%)ﬂﬁ%tagé’ﬂtg Rk 'cHﬂoﬁﬁg ag@fd For-

agents

of her
mylagigas atltabksfor mtqalmgmgmratl% Hsthe spagpl mqhesiﬁslozeatg@s comprising
acBiTHh &GS f@t@gremsecgﬁfaﬁil Shcrddd aftd QE:IC!iao(ﬁ t}a%aagﬁ% ?)%Et’lll’e@ com-

corrponent col or ants avors stabilizer
priging ’qh,e@p’ra\re ingigedient i m}ragq 1n§\y\b@qeéﬁd1 a$, ge@pg_and giycenn or sucrose and

acacia; and mouthwashes comprising the active ingredient in a suitable liquid carrier.
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persants, thickeners, solubilizing agents, and the
i ke. The conpounds of the present invention nay be

wo eoornb@ased for parenteral adm nistration 15 PET/BP2004§05830

i njection, for exanple bol us.3qj ection or continuous
i nfusi on) and maybe pre- sented in unit dose formin

TROBSIHp Ands PF ErefprbdefOinSottionaBSy bSfdbbilaved o BdnfHidtRition as suppo-
or.in .nulti-dose containers w

an .added. )
SifSrisS e R PRFEFngR &pixtiEe Of@gw 4 éijgir&#s PBFPRO2 byfter is
fiSUARRES hitthe a8@eltohPdsentds dRPtb&d iHSodeRelislyy e, by stirring. The

aguepus vehicles, far _exanple solutions |n ,agyeou
mﬁgm PRAPBRIFQUYTYPETE 1s then Pt igfo eomygmgnt S%ﬂ&&ﬂ gllowed to cool,
mﬁﬂb&bﬁﬂﬁy di luents, solvents 20 or vehicles include

propyl ene gl ycol, polyethylene glycol, vegetable oils

e.g., oljve oil), and injectable o nic esters . . .
Té%?cﬁ?l?o%’c‘*ﬁ;??ﬂlﬁ’lpéaie@) IPV%{H{P“J&BS‘/Y %a%‘%‘?f%il{ﬁ‘gﬁ%ogf’m{ﬂgé‘%ag F‘@mmmaﬁon'
P&gATHs Samipohs, fcanfd] @S HkddOfoa it bt bitblys RRMiSing Y /dliG6n to the

suspendj.ng, stabilizing.and/ or dispersing agents.
GRVE eredigitisvel GAITIEIN @ SEHPQWN i &}eeaaf ¢ appyhae powder
form obtained by aseptic isolation of sterile solid
TBE cdipdutiR b tHeSatdetNink é01OnSAhbd oPmfRkedfonsisal adrhidkstration. The

efore use w.th a suitgble .25 vehicle, e g., sterile,
SQUyH G & SHIPEBSI G BF PP %efsat&mﬁﬁ% ol sy BY dgptional Heans, for
e)iaﬁﬁﬁé‘ltﬁ}iﬂfh cﬁﬁ?}ﬁp&f?pfp@ftéfbi_ slref T fotralatiahs Iﬂdyl?fbélpﬁ)tvfcﬁﬂ @8 single or
to. . t epiderms as ointpents, creans,or |ofions,
myltidost osib dBEhe RG0! (ITRPRE A IRENG (e TBERRS HrFveq By the
pRIATRIBiniNerid QAP pa 8 eht Miph &t eBdinAERASRIUSN O bf Dielsylubids @r suspension.
Wi t h th? addlthon of Sﬁjt e t hi gkeni ng aqg/or ) ..
II’g’félle SRR & gAY <thIs TR BsrehigusAer F}éﬁlﬁ‘ﬁjff Y BYF2R ¢l Tpering atomizing
qﬁgy?@&§_or 30 oily base and will in general also
contai ning one or nore enul sifying agents, stabili zing
gents, djspersing agents, suspendin nts, . .
TRA s RRGHIA Ch eSSt bV e o TR S GERLEISCHEF 2<tiil amipigtration,
p&tctlal & fhekresp@RicePira@ ARt Mhdtdiag idfinhs] AdMaidiRtHHdn. The com-
i nc] ude | oz nges conprising. tive agents in a )
PO P A 0B g Paifts wRedo RIS the grder Of five (5) microns
o [e&J @g_éﬁ‘& artieRSize !rﬁa‘?ﬁ)te(%ﬁgminw Bﬁ?%sﬂ&l@wﬂ?ﬁ "ch/eaar‘(c:i e.g. by microniza-
dngredient in an inert, base such as gelatin an
tigfhy Elg 16478 inedionsdpranided aeaee%ual;ze%wkﬁﬁﬁh highlegpropellant
SUCANB b icBloRGH I Ecadlsdr (\(FQ)NEE SicBIkodiftudtofilétHaab] 1€ichiotdHubro-
carrier. WD 2004/106285 PCT/ EP2004/ Q05830, -28 The
meHipeH dhichherofsiailiprostiizpes ivaronsiie thesrsvifple gap- The aero-

sl PayR@HVéHiSltlyaldoQBn@h £RRRtanS bl BLithi). ITOW J¥8d 66 didlg may be
wax,. such as'a_m xture of_fg}%y acid gl%ferlde or .

criedied B rastetied valye.ralferpaitedths A veHReradienty S B REAed n o

form & a&ﬁg befeel) ©BDISHERYShY of BreGompBUnd irl 4 EliRBle pfhRler base such
nol t en honobgeneous m xture i s fhen poured

5 ] ed jnto _
aafioenptateh, Satgh derpities sush pONEHOTET Rt _,etthE.C“'HH@S% gnd polyvinyl-
pR@blidh{ %PVP-SU €'he PBRANG S Qfwill BérmPh gél ¢Rthd MNARLVIEN TRVder

fornmul ated for vagi nal adm ni stration. Pessari'es,
CQTBB?)%?@} may .bggge,sergg 5% ur}gia;},qsg éorng %&ﬁﬁ c&sugeé payagtrldges ofe.g,
g GRHH & Blis0 phlcs L wh&ﬁth@?&h@er ARSI iRREREH S ket an
“carriers ag are known in the art to be appropri ate.
H¢ﬁkﬂconpounds of the present invention maybe

formul ated for nasal adm nistration. The 10 solutions

WienSHSIBEN &raiat A8 cAPRY prefardil iveGldnyericQobti@ysndaited for sustained or

cavuﬂgrgy conventi onal ans, fo

] ro..
contro ease administration of the active ingredient.
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exanple, with a dropper, pipette or spray. The

formul ati ons maybe provided in a single or nultidose
wo eoonilod285 t he | atter case of a dropper or pi pePCBEEP10h4/605830

may be achi eved by the patienjygadm nistering an

appropri ate, predeterm ned volunme of the solution or
TﬁéJ PEARCARcal ﬁ&pérﬁ@or%%@p&?er?ol? B @it déAESIOMRY. BEsuch form, the

i eved for exarrpl e by neans a metering atom zing

plﬁsa@ﬁpagﬁ whayid H@towhﬁﬂmmn&ﬂn% aPpopsatetauARydstal 61#3 active
cORYSfenk OTRUL L 86kabOforAehADEkL p@@kﬁ?@d peb@latiBA, the package containing

particularly to the respiratory tract and i ncl ud| ng
dlusme?emgmlesa& Y §Pagatioz: §Ush as H’?F@e‘@é figbl ?ﬁ@)&ﬁ]@iﬁlﬂﬁsi gnd powders in vials

oﬂ:ﬁﬁﬁ&ﬂlﬂ YALRR Yige L@hl@&@ﬁée Bahichs be a%ﬁﬁsﬁlef ﬁble@’%@ﬂﬂzlt Sor®bzenge itself,
der of five (5) mcrons.__or 1ess. Such

orpléﬁfm b¢ hegppropriale ks OhRMERf tbgﬁen@a%a&qdofwmi n the
art, e.g. by mcroniza 20 tion. The active ingredient

Oklfer RO O BEhrifa At RAIRE ST HRTHHRAR T rnlhtioR é@ﬂés@ﬁﬂ)&i 1n Remington:
ropel | an such as a chl orof] uorocarbon

@‘W”l@? &t Fractéve e aane, 199p; ekifed b&quxBnoMa#ieMéﬁblngﬁompan%
9t‘ﬂI itk cﬁf Qgﬁ&'i qfehﬁgﬂﬁﬁfah% restaGRHING A QKL %ﬂul%&ﬁrcontammg
suitab aer o- may conveniently also
a e@npamrd tha presenttamentor hreaﬂsesué@dtnh the follppeing gxamples.
drug may be controlled by a netered val ve.

Tl?é Fo%ﬁzﬁ{gf ék@h%lés Iaﬁd ﬁfe&)hfé%ohﬂﬁre%%ﬁ&écﬁto%)iblg €hdik %l@&ﬁl the art to
or m of dry powder g. owder mx of the

m@@mleaﬂydmd@rsaar@mdé@ Peachiganehe: rpreﬁag@nw&wn ddrey shaudd eot be con-
siddRd Qbhmﬁir%r tﬁ@ s ?E bi’ﬁlte'u’{\%ﬁtléﬂ HhtdSerBy 9¢ Qéﬁif ﬂf&@ﬂféﬁ%talimlrepre—
cel | ul ose and vinyl - pyrrolidine’ (PVP powder
sepggtive shergef] The @ﬁarﬁrg rgateriplp ugeden ﬁla%@anMﬁtnyl prqméatlons are either
c&ﬁ%ﬁ&aﬂy%‘?ﬁ&%?é 3R b%UtaHﬁd%Z‘?ﬁ&H&Mo%n%ﬁ'tﬁe ﬂ‘t’%@% fRIP DE

In _cap sules or cartri atin

2@489,@ ;e O&ﬁé@@élf Claam MR- B\p{g 3830RrSP4 EWOb@hual Synthon Obtained
wflg :ﬁ%{ﬁ&@ﬁ&&&hﬂ%ﬂﬂ&l&f 0 1?%1@ Oeﬂ@?g ififo C XQI?ESSHeFe@on,

ations can re are enteric coatin

CherapSasdPérkin ‘Exass. alpHébLléiS (1684 A@anmtrrc&yevﬂseéls of (- -( 1R,2S)-Cis-

tal
PO0%iP 18 SR B and B PRty LGP ERE anli®ydohexane -carbox
vl aqids) @t icombe abteingd by erettisids ahalogetistto dhfs.tagfémﬂbdmrl ¢ch
beZU&hT Ao Ihrdvites o RESRALRLRE fdrsrea}gm AW gﬁq?ﬂtp E&dl‘lﬂ e following
oses contal ning appropriate qu tres o e active
expomdesnent . The unit dosage form can be a packaged
preparation, the package containing discrete
TQMQQIIIIGS of preparation, such as packeted tablets,
apsul es, and powders in vials 5 or anpoules. Also,

ButgeSSLRﬂagenﬂos élgbthoaymlmarylsb&amoy]é@sthy@mmabiu@n hydrasidet inner salt

I Il can—be—the apptroprtate
Dhell}&rfb%ﬁfg ar &’flmioﬁnese I'n packaged form O her

D#Qi t abl e phdtzrmnwhylmainomprowt ehlamide byieochloride

f ormill-at H The S~ Aanea

DI pr act | c4 bR PHAPH ) AGYB edi {od by Martin. Maok

DRUAP i shin g <Anmﬁlwhylaxﬁtﬂmp§%ﬂdfme on, East on,

T mul at| on<‘ T onpound of the pr esent
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nore clearly understand and to practice the present

i nvention. They should not be con- sidered as limting
wo bw4sege of the invention, but merely as bei PQGI/EP2004/005830

illustrative and repre- sentagjyve thereof. The

starting materials used in the exanples and

TREEpar ati ons }}gg d{ﬁ%ﬁh 19vIC Gbaldgh avairabt e or
can _be aobtain : u%rl : gdsyk H31!A¢né-‘drtl| %t hd(g art (e.g

TFAom DE 2€>'2"4Q199f03v®0%¥d)354 Chem Pharm Bull.
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T =354 drbﬂk{rf" Synthonm—~Cotarned—wth—Pryg
Liver Est erdse ‘Nt roduction of Chiral Centers into

Cycl ohexene Skel eton; J. Chem Soc. Perkin Trans.
1:1411- 1415 (1994), Asymmetric Synthesis of

@C% ls- and
At(r?aﬁﬁse%gemilsrﬁhno doﬁﬁ)ﬁ gﬁgmlcgg%,@ﬂlﬁ%ﬁgxane 1- car box
20 ylic Acids) or can be obtained by nmethods anal ogous
Preparationrke Rifodscleprepylamérpnitsdé or e. Tabl e 2 provi des a
l'ist of acronyrrs for reagents and sol vents used in the
fsol
RS t%gk ogy sﬂgﬁag ?é;hﬁd%c%w%;tmr%ﬁm ydr oxi de,
| nner salt DCM CH2C12 Dichl oronet hane DI C
5 P?PHWW(%@W&KW@WN%W@H% hydrochl ori de DI PEA

Diiso ' =D met hyl am nopyri di ne
2 NN DR ﬂbﬁ%?@rﬁ%gn%% esthr
1- (3- Di net hyl am nopropyl ) - 3- et hyl car bodi i m de
h ochl oride HOBT 1-Hygtoxybenzotri azol e hydrate
IVE Met hanol  NMM N- Met iyl nor phol i ne  NWP
HéET | - 2- pyrTot*di none @004£106285
/ EP2004/ 005830 - 30:NBSTt ert - But yl di met hyl si | yl
prot&€cting group TFA TrifQuoroacetic acid THE
Tetrahydrofuran A. Preparation of Cycl opropyl gl yci ne
Am des and Nitriles Preparation 1:
TeRa 8°Cyadltipn opthicnyl ddaiide (7.emL, 104 mmol) in anhydrous methanol (750

w0585 P A O BeP el S BRI pBr G ompany.
10 Kongspetet, SMNp The réaS)ion yrikope wapydlipved imearme thRT aadtthen refidRed for 4

hr(s), N cc()%lggﬂo R’Par?d concentrated in vacuo to give a crude solid. The solids were

washed with acetone to give 8.94 g of (S)-cyclopropylglycine methyl ester HCl as a white
solid. Yield: 62 %, MS: 130 (M + H"), mp = 134.0-135.9°C.

Step 2: (8)-cyclopropylglycine amide
O —
HCI HzNjZf/ HQNY .0
N NH,

15

To a 0°C solution of ammonia in methanol (100mL, 7M) in a bomb was added (S)-cyclo-
propylglycine methyl ester HCI (5.04 g, 30.4 mmol). The bomb was sealed and placed in a
70°C oil bath for two days. The reaction mixture was cooled to RT and concentrated until
a suspension formed. The suspension was filtered and the collected solids were washed

20  with methanol:acetone (1:1). Another crop of solids was obtained from the mother liquor

in this manner, and the combined solids were dried to give 3.52 g of the product as a white
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To a 0OC solution of thionyl chloride (7.6 nL, 104
mmol ) i n anhydrous nethanol (750 nl) was added
w@ B)4a9eBdDpr opyl gl ycine (10.0 g, 86.9 nmol, EaRCTEP2004/005830
Chem cal Conpany, 10 Kingspogi. TN). The reaction
m xture was allowed to warmto RT and then refl uxed

f or, WRT _an & C

PP B Vag PRSP AL PR Er e vadde e (00 1M

mggtone to give 8.94 g of (S)-cyclopropylglycine

methyl ester HO as a white solid. Yield: 62 % M5

130 (M + Ht), np = 134.0-135.9C. Step 2:

P{%ﬁraém%ﬁ)wylogrwg%@%ﬁmem H2N O HzN Y-"J" O 15
NH2 T

Chdomt, 70y R e Dt e R SR AR bRl

propyl gl yci ne net hyl ester HO (5.04 g, 30.4 nmol).

bonb was seal gd_and plNaged in a 70C oil bath for
days. The reon mxture was. cooled to RT and
c ncent rated unt i onfbbr med. The

Gusidensi on was fi l terér_ll coll ected solids were
washed 20 with net han acetone (1:1). Another crop
of solids was obtained fromthe nother liquor in this

T%@BR& ¥eyd b HaHRPdd 9. 2781 BreH inithl} B WOVMAL of anhyd
2 of %egﬁog}guct Bltichple (I %2004/ L8 BOURL of anhydrous

m@wﬂeerazbkwdewss‘éde (B)- P;lsréwdélycmqlq (@P86 2169 Dapmgb). Hhegreaction
nfuMui"e W stir R at'R@%@r Oh Qtﬁén Qooq:ed t[oalzg‘gC W1t1‘i§?&r9 1<.(e1]ac9£gne LMn. Tri-

Preparation_3: coroyg cine nitril
mgf}y ilyl cyanide (39.0 mL, 292 mmol was slowly added via syringe keepmg the reaction

te@@p e'fMQFe(B%Yovg —Pﬁ @n Sthe ?éa'&bﬂ)ﬁ‘ ﬁh%}e @aé@%@ﬂi ’tcpﬁfﬁlltrﬁ‘ RERITtahlstirred

ovsyeiebbr Gyl af meihantlemids0 oo gt Clnase Sldniony theeagipn mix
L?l»w%g tﬁ?ff&/ig Pys Th]@‘?éalaﬁln? Rfx@ihd \%é &%tﬂéﬁ?e)d%ﬂﬁ 50 mL of 1M sodium

eny g ycl no e reaction
xidet wagastq1¢}feeehpatat¢¢rarr<fowashed1w1thl4@9| md oefiveaden, dried g@r

sdﬂu%l}ﬂ sﬁlfﬂ%,yfgfeg&f ﬁﬁﬁoﬂg&tﬁ@%ﬂo %]/-\;e a C?’ée 'ﬁ}ﬁhﬁl' IDHe I%‘XM’C U8is isolated

was S vita syrl

Mm@hvﬁl@cm@ad@ padirbyltDeatiogples fieaaneing & mathykae chiphide with 1M

t t I
HL@??%% OB 12- 0Ly DR R O Ry AR R Rftane-
nifigileas aa\dlefé salidtl(withearr 8at% 5:8rrafi xt the glyeinpatsrevcenterds desermined by
1 u tHh
i NMR DS bl oyl leBt D256 i o7 S0 BB, mp -
1300+ 10AdKed with 400 nL of water, dried over sodium
sulfate, filtered and concentrated to give a yellow

SdnB%SIhSdrZ@T%Elgg%%?myﬁt@#egfﬁngltshgsftrgg amne in

met hyl ene chloride with 1M HO in ether to give 34.24

0of
wr o%y 2- phenyl et hyl amﬁ 0) - 3&8} hyl - pent ane-
H.N

SN

To a 0°C solution of the glycinol adduct of step 1 (5.00 g, 19.8 mmol) in 70 mL of methan-
ol and 35 mL of methylene chloride was added lead tetracetate (9.15 g, 20.6 mmol) por-
tionwise over a 1 minute period. The reaction mixture was stirred for 30 minutes at 0°C
and the resulting suspension was filtered through a pad of celite. The collected solids were
washed with 2x100 mL of methylene chloride and the organic layer was separated, washed

with 200 mL of water, dried over sodium sulfate, filtered and concentrated to the imine
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nitrile as a white solid (with an 83:17 SR ratio at
the glycine stereocenter, as determ ned by 1H NWR

w@pwetieastopy) m xture of diastereoners. Yiel dPCDBPH)4/005830

MS: 217 (M + H+#), np = 106.0s408.1C. 20 Step 2:
(S)-cyclopropylglycine nitrile HCI HOIL N N HZN N OH
(Fb51Q 92 W sl dak l1@lﬁld0ffhb hﬁer:'Wdé |dﬁ@!:ﬂyﬂ@ﬂ%l§fzeqfto glv%Qyéllopropyl-

%1§5fmﬁﬁttﬁ{ﬂ tyfiseliing albnaad Hewte Toa ek acBosh ‘éaﬂ(iglf hghydro-

lygis waOfdlonR®d by TROby Ihdnﬁfb&rirﬁgefopﬁﬁfdm’a ﬁeamrrt%eﬂﬁqml@aag 0.43,
nutes at 0C

i on ure tir or 30
1G85 B F iR, uﬁ%fFrrf@%@%tsgﬁé@mw aAY9OUS [YEN VY SBYRtes, washed
whhtiet, thed tdr@fullg ls@c@@dr&te@ bf @h@@tér?%vé@fﬁor wasired witérbath) and

2x100 of nmet | ori de. and th? ani c | ayer
CqeEnERE RYASHO 1B el TPPYPREISl CHRe 7 TErercpg white solid.
over sodi um sul fate filtered and concentrated to the

Bi M PepY¥fatidd &4 CAfox$c R&d4 EP2004/ 005830 -32 (3.55 g,
97 % as a clear liquid. The imne was directly

d I Ioro IQ|en|tr|Ieb
2 % 511‘“% g?‘hlé & E’E‘ thﬁlg\ﬁ%/”clﬂ oltgnzerr acil a% ice
4-@(55 MetﬁE‘Tlthb}szérDZ yﬂrﬁ&hﬂ)ﬂé@ﬁnﬁpbéWCW ashw&ll &the other benzoic

nito or the di arance of the imne (Rf
tgcr{)ség%nec[ fi%g‘g()w%@ ma@jagﬁggl}ctwgﬁmanea the qgrreslgondmg methyl 4-
aidbehsstesfollénal IRhieslgsid. ayer was separated, washed 5
with ether, then carefully concentrated on the rotary
e @&orator (30- 42% wat er bath) and concentrated in
: to glve(S) ‘Fopropylglymneq’?ﬁtrlle as a

I id. B. Prepar on of Carboxylic

ds Prepar™ati o —
(5-met hyl -t hi ophen$Ziy! net hyl ) - anfnojs=Renzoi ¢ acid
ANH[ (5-Methyl -t 2-yl met hyl )HUnam - benzoi c

acid, as well as the other benzoic 10 acids noted
bel ow, were prepared by reductive am nation of the
Tc o nrigispoofl00gngrél. 32yinmbl) methabbeamtosticardaod iralvesy Ay (1.32 mmol) 5-

hdI'.CO%I\/E H,.S~:.,~S NH2 HN\

m@ﬁ-ﬁzgg-tﬁﬁpgfﬁpg 8§al%ybﬁ8 stﬁveg]én St jilcmﬁrﬂgﬂemane was adci_| Iéf 420 mg

(1®8aﬂmmb)bﬁdmtr@candybtﬁ8hmldel T82 niixkd \llv&- sélrred aé RT overnight,
solved In

arboxal ehyde . di
thy 8?\%&%&@?#&% a&a*&@&n%éﬁx?fgdﬁ OYet mpgney R sulfate and con-
cenadiedmOotirag emnymg elruciﬁg withe0pd éth}draeem&ﬂléjchhd' peskided 316

g {0 Bl Sl Mo B bR e RO AD EhP A ea cdhpethyl estr.

Tleie produetivistherl d1s§2aﬂ>¢'ddrfﬁ 10 hﬁl@ﬁﬁt}ﬁgbladﬂd alytrea%dl«thltlﬂ QZW\tanf(?) 0 mmol)
% et et at rovided.316
o M(Bﬂﬁm el SEhaR: ?ﬁﬁ@mwe)wasafﬂ&ﬁdrt R ovdmigh,
theh paddiotedbétthebpéthyll ac@t&ieeilhd 1 N HCI, dried over magnesium sulfate and
concentrated to provide 276 mg (92% yield) of 4-[(5-methyl-thiophen-2-ylmethyl)-

amino]-benzoic acid (used in preparation of compound 64 of Table 1) as a pale yellow
solid.

The above procedure was employed to provide the following acids for use in preparing
various compounds of Table las indicated by the compound numbers:
4-[(pyridin-3-ylmethyl)-amino]-benzoic acid (compound 63);
4-[(thiazol-2-ylmethyl)-amino]-benzoic acid (compound 66)
4-[(pyrazol-1-ylmethyl)-amino]-benzoic acid (compound 68);
4-[(furan-2-ylmethyl)-amino]-benzoic acid (compound 72); and
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Thi s product was then dissolved in 10 nL nethanol and
treated with 127 ng (3.0 mmol) 20 of 1ithium hydroxide

waele@gabozest in 5 nL water. The m xture was sti rP@OERI004A05830

overnight, then partitioned efween ethyl acetate and
1 NHC, dried over magnesi um sul fate and
jgnpﬁ:ﬂ{ynafpﬂnﬂi@zmoylhﬁﬂw%?{mﬁ% 14688261y i&d Bongfound 82)
[ (5- et hyl -t hi ophen-2-yl et hyl) - ami no] -ben20|c
acid (used in preparation of conpound 64 of Table 1)
PreparatignSe yel | ow solid. 25 The above procedure was

TROPUIOWEE dcRls AePhrdBarkdBy hatlbsPMilnadisslhdineh0bf MShyl 4-fluorobenzo-

[reparin v riou npounds of Tabl e 1as ind b
215 HE “RERHH GG b BITOLEUTe epgHr ARG %67?.%%8@@0%3 by Hydrolysis
togtﬁﬁhm&slpobﬁﬁ? Qén%oﬂﬂic‘ia@@ enBRuiskdeBbie: 4- |
i az

th -amn -ben ic acid. (conpound
&) roRy. Pﬂlzeﬁwaﬂdﬂ%@zy}%ﬂﬂwmoa andﬁéﬁéo. ¢ aci d

B20-yvb I Jarh:no
-beﬁ?glc ggﬁgulco)4%u%g£$?§fT%%%baﬁﬁ%%%%?i%gESS]

41%%@@@@2%@5813?31 engpigaciq (ompaved3y);
éﬁﬂeﬁiﬂfﬂ raz@n-)ﬂ bibic ac cﬂﬂxkouﬁ?@?)@)m ¢ acid

conpoun paratlo fol 'owi ng acids were
- dferpbgl w&h%alﬁp Penigicisihcomperg o fapay |

4- 2-f l:@ReNZRethh /i) BuE DR S ciateahPbng §10. t he
éroceddre ?gpg}?gdH?% WO 01/g8§ gfolloaed by

hydrolysis 5 to the correspondlng carboxylic acids as
PigpawatioB&d above: 4- (4- Propyl - pi perazin-1-yl ) - ben20|c

4- if%ﬂnﬁ&ﬁ@@ﬂ%%@élcﬁﬂq -Afbenzoic ac1d hydrochlorlde, -(2- ethyl) -piperi-
4-1 sopr opyl plpera2|n-l-ylﬂ benzoi ¢ acid .g?oun S

dip74-ghideppyic acid hydroghlerige. api e 1a(22r}?f‘-opyl91P}P@61§1h127ér -Renzgic acid

hyédé?&ﬁ%’ﬁ'&\éj eg’lg)oa/ed for(cf}m?%ﬁﬁ&l 30BH AR L0 b Yhble AGRERLEvely, were

pigpgred mw@g itprthe pyoceétlmemﬁt%p\ﬁ{@r&w&88§cproW@bh5pbmxalysw to
th%@)rreﬁ?ﬂ)ﬂdl % c(n%o%lﬁcr £ ds% Reskriddd ﬁ;otwl am no) - benzoi c

aci d Preparation 6 4-
[1-(2- nethoxyethyl) pi peridin-4-yl] -benzoic acid
Pﬁ?@ﬁ@@ﬁlorlde 4- [ 1- (2- ethyl) -piperi- din-4-yl]

Th@ﬁ)‘ﬂ%@irfg Rfds el E&Q& QEdog(ﬁng ?d"ffle grocedure reported in WO 00/48993
propy eridin-4- nzoic acitd 15

an@wé@nmmmﬂowﬁg y@@at@rcomw@éﬁds 34, 35, 48 and

I .ed according to
e G BB Mo by
4%5}*@&611@3?}@1@103 Yﬂméth@Brhe@?@éﬁ@drﬁgpmmm@ﬂ)i c acids as

d
%%éﬁ’iﬁﬂ%@&%& %‘éa?é%%‘“ﬁbﬁ%iﬁﬁdiwr cported in
VD Pyodings B prayyl) dreszeis ecid fermpewsla 78endAlbf  t he

i ndi cat ed conpounds:
Pfggglamwgtshyl pyri di n- 3-yl oxy) - benzoi ¢ acid (conpound
The substituted benzoic acids used in preparation of compounds 31, 37 and 38 of Table 1
were prepared according to the procedure reported in Synlett 2000, No. 6, 829.

Preparation 9
4-(2H-Pyrazol-3-yl)-benzoic acid (used for compounds 59 and 62) was prepared using the
procedure outlined by Almirante et al., Tetrahedron Lett. 39:3287 (1998).

Preparation 10
4-Imidazol-1-ylmethyl-benzoic acid, used for compound 76, was prepared according to the
procedure reported in Journal of Medicinal Chemistry 30:1342-1347 (1987).
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4- (5- Met hyl - pyri di n-3-yl net hyl ) - benzoi ¢ acid (conpound
53); 4-(3-Pyridin-3-yl-propyl)-benzoic acid (conpound

W®2004/166285 4- (3- Pyridi n-4-yl -propyl)-benzoi c aRPCTEP2004/005830

(conpounds 70 and 71). 25 Preparation 8 The
substituted benzoic acids used in preparation of
Qyneds 31, 37 and 38 of Table 1 were prepared
Pre 2{c':fgrl(.}llllli]ng to the procedure reported in Synl ett 2000,
4- Nol D§oxc@ Dlembdp HpH thiedioan-2-yh- ewmoippeidy wied fox compauns Ji8 was
dRiRIERPIeHAGD
prtglgdégdé%&gpr o%:&)rdlgpgmgg? |ne§9€bﬁg%ll‘%l%)reantelet a]a;r f7743596).
Tetrahedron Lett. 39:3287 (1998) Preparati on 10
Praparatidmdl - | - yl et hyl - benzoi ¢ acid, used for conpound

r
T e P i
acy@dae/DHBWRE7CT/ EP2004/ 005830 -34- Preparation 11
4- (1, 1- Di oxo- | I anmbda6-[ 1, 2] t hi azi nan- 2-yl ) -benzoi c
d for conpound 78, was prepared according to
P gﬁgﬁgﬁ§ge | a Societe Algerienne de Chime 4:171-177
4-(289dJin-4-Prapdd-enzmic did,Fised for compound 84, was prepared according to
DB as%s)et hanesul f onyl am no- et hyl ) - benzoi ¢ acid, used
or conpound 83, was prepared according to DE
3000377. Preparation 13
lhﬁpﬁzﬁ@yﬂﬁdin-4-yl vi nyl)-benzoi c acid, used for

g%g&rég? él’—ﬁ???il %gﬁ?ﬁg % 4d g.f%&?fo‘;' &Phgnil )QE vé‘a%%@@b%%ed QcQordmg
toath¢: proceded réported byrpoumal @Me&asalrﬁ}@gmte)d%hbkﬁ@r Hi48§1981o
t he procedure reported by journal of Medicinal

Pr%; %‘ghﬁé 1%yizAfSI%l-l % gﬁgﬁ#@ OI-IZ jljg&%gi%}bdlso MeO HO
N N 15 4-(3- l\/bthyl 3H-|mdazol 4 yl)-benzoic acid

net hyl ester was prepared using the proce dure simlar
to fhat outlined by M et al. (Pivsa-Art et al.,

Mgd‘ﬂ m . n. , 467.). In a flask was
rie CoB8 (3.29 g, 12 S Néacuo at 150C for
1.5 hrs ter cooli ng to anbi enf venperature,

N-nethylimdazole (0.5 m, 6 mml)N nethyl -

4-(3-Methyl-3H-imidazol-4-yl)-benzoic acid methyl ester was prepared using the proce-
dure similar to that outlined by Masahiro et al. (Pivsa-Art et al., Bull. Chem. Soc. Jpn. 71,
1998, 467.). In a flask was dried Cs,CO3 (3.29 g, 12 mmol) in vacuo at 150°C for 1.5 hr.
After cooling to ambient temperature, N-methylimidazole (0.5 mL, 6 mmol), methyl-4-
iodo-benzoate (3.29 g, 12 mmol), Pd(OAc), (0.14 g, 0.6 mmol), PPhs (4.09 g, 12 mmol),
and 20 mL dimethylformamide. The mixture was stirred under nitrogen at 140°C for 24
hrs and an additional 16 hrs at ambient temperature. The mixture was poured onto 10%
aqueous NaOH and extracted with CH,Cl,, dried over Na,SO,. Purification by chromato-
graphy (5% MeOH/CHCI;) gave 0.50 g (37%) of 4-(3-methyl-3H-imidazol-4-yl)-benzoic
acid methyl ester. A solution of 4-(3-methyl-3H-imidazol-4-yl)-benzoic acid methyl ester
(216 mg, Immol), lithium hydroxide (44.0 mg, lmmol), tetrahydrofuran (0.6 mL), water
(0.6 mL), and methanol (0.6 mL) was stirred at ambient temperature under nitrogen for 24
hrs. The mixture was concentrated in vacuo and then lyophilized to give 242 g of crude

material which was taken on without further purification for preparation of compound 42
of Table 1.
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i odo- benzoate (3.29 g, 12 mmol ), Pd(QAc)2 (0.14 g, 0.6
mol ), PPh3 (4.09 g, 12 mmol), 20 and 20 ni
walrevetibozBf or mami de. The mi xture was stirred unPEr/EP2004/005830
nitrogen at 140C for 24 hrs_aesn_d an additional 16 hrs
at ambi ent tenperature. The mXxture was poured onto
pefSaiggygous NaOH @ng Sl b ORI dri ed
ger Na2SO4. Purlflﬁcatelﬂléﬁﬂgy chrorrat o- graphy (5%
MeOH CHC13) gave 0.50 g (37% of
4- 3- et hyl - 3H-i mi daol 4-yl)-benzoic acig
t ABum hydr oxi de

estler. A soluti on\gj I

27 hyl - 3H- i azoyl

es?é‘@\&zw ng, | mol )% 47

| ol ), tetrahydrofuran (0.6 nL), water (0.6 m_)

nmet hanol ?0.6 m.) was stirred at anbient tenperature
under nitrogen for 24 hrs. The m xture was
A SARGLOT BEBA- 4Jacétﬁ15é&oaféC{7t59 en4d mefwil) ddzRdtit @a@l(m mBPwas

g of crude al which was ta n Wt
heptadita P %u?hlqree%wwa?leg F%Es%pzmcsﬂ“ %@n&%mﬁéﬂ%&%d
Blgfmlﬁélpi {EmL 43410 %&M%W@MQ%Q%SS@ mir&o The reaction
reparatio

WaSH 200 EPbjent erpetes e NCtagen 9749 T RogRiaRg pformed upon

cdéﬁdeltilgagéI@e%a‘ﬂll beERzpRt; 1t6t%tw'i_a9 gggeé%mhﬁed?ﬁ% ae6idis6lution of
aci ated to e reaction was

1:E S0 0t Ao A e ke e Geviigactipn without fur-

thBF pﬁ%ﬁ@uE)X R sallauoﬂ%f mmbﬂqomlf&ﬁﬁﬂc S0 WSS eQVEN0.5D g, 1.9
period of m ns. _The react I?Q; was stlr(r)]sd at

maeh), éﬂxantﬂe(ﬁééflla} ard thinererarpile fbgemss Y mpgol) s refluxed under

n1P1r0§§ﬂ fr 53k SAffté}chEHin%;' P rea @R 3P oWt ddbrA wafed (bﬁﬁ‘m) and stirred
The precipitate was Ti]tered and washed with a c

fog éO gtinsnlherprecipifaty weyfiktered andhwaghed sathwater | e Hrsg@fé W
cOlRSed @4@?315 &1&%&@& 0l48 %qbs%m Wisb1086h of 4(2-thBY1-thiazol-4-y1)-

purifica A sol ution hr onoacet yl, -ben20| c acid
b%@wpldégqtbvl egigr B90gns, 1. 79mm thu)lm herdraida (108 mg, gi6ymmol),
teﬁ’ﬁﬁiyctrbflﬁ)ﬁ?@tlﬁm %te(rqz %QL ”Qnd &e&aﬁ@lqll)S WBSwhESH+b4a% ambient

under nit rogen . After cooli ng, t he reaction
tem@rq@wmemtr@gvmbé r16 41785 Theyreaghign avas epregntrpisd, difited with water

(1@19@ ac-mlﬁeﬂ’ (N?t‘ﬁ' et @LAL Vm) fahh terfedanth M?nﬁzgta‘ﬁ 4d¥ methylene
e product was I'lected as a
hi@w@l%rﬂ@ tganic l@gfge/dverep;ogrgqlmq gdrieden sodlum sulfafe, and concentrated to
Ni -

gl? %%5 Hgé@)&f 01I4 khyﬁl 'tHlLt%od mbﬁ;' g%z%lcaé‘dcp Ygﬁ&ﬂ;ﬁg&%s 1?8%& # the prepa
raﬁtﬁmofcormgourgﬂﬁacpf fluran (2 nmL), water (2 nl), and

met hanol (1.5 nlL) was stirred at anbient tenperature

%! Q4R (IRE Menzoyl]amino}cyclo-

P&g%%gﬁgrltgt ed, éﬁﬁ&tsi-g {vt\tnf t&hmvitg?h&ﬁ@@?le% aci }él]fl ed} Y

wi th HC (dxemnecaubpxylam extracted with et hyl acetate

and nmethyl ene chloride. The organic |layers were

conbi ned, dried on sodium subfate, and concentrated to

give 0.35 g (94% of 4-(2x byl t hi azol - 4-yl) - benzoi c
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20 ration of conmpound 47 of Table 1. Preparation 17:
Et hyl
W@ 1R428282- { [ 4- ( 2- nor phol i n- 4-yl et hoxy) benzoy| PEIEPZIPLHO5830
cl o- hexanecarboxylate 0 O CS(?O\ NH NHO O Ol ~ OH
(N) 0 WD 2004/ 106285 PCT/ EP2004/ 005830 -36 A sol ution
A%luﬁgﬁ ofTﬁ)Oerhgygl PZ%@Z’— 71[ gﬂr&éﬁgéﬁﬁﬁ@ﬁﬂm I %M&Qﬂecarhoxﬂate

exanecar treéa

mg‘ny L INGF awas frgnted afntbdr@@famwmm\@@bwt%@ﬁowgd by 5¢@ pg-of N-(2-
c}&@ogfhgﬁwmdﬂg% W@.deﬂﬁmﬂax dpaly ﬁ{rbg& athjfbgﬁﬁerg bt Q9B Pnagnetic
ere an

at nos nmagnet i c stir reacti on
stiseing.Heateactianowasdeatetlge 180°|63rf0r 8 horthen stxrreé‘olatéf)@@md@vs sAfter

co%ﬁﬁ% lth@féa@ﬁorg’wg n(ﬁj etfa Q&xyf bd B Mg %bv!lﬂ{tv?aq%r‘%n'dt?mne The

acetate a vvater rine
aqugoeVayers Hs‘/r@restr@séﬂbtvem Wﬁh p@aﬂ goghatee WMietdemibtimgd organic layers were

dﬁ‘&ﬁs éem n%féﬁ] Pgét@ﬁa{éeﬂneﬁriﬁéﬁdgapggéﬁgérg or 8%% ?,r I%r%gid%!%’c D(1R,25)-
2 ﬁkﬂ @rm@nd@hgt%yhet}(ommggoyl gmgno}cyclohexanecarboxylate The material was

carited &? ARLBDAL Bl PLARRAAGAZ VLIRS B e] Ohexaneca

carried on use in
preparatlon of conpounds 14 and 15 of Table 1. 10
PrepanatipnlBoMN- 1@8 )l gyamymethyl) proinpdershen i ayyloheayhot-{ [ (pyridin-

carbonyl } cyc yl met hyl ) am no]

sulfonyl}ben a}“%]{sgﬂﬁwb%ﬁﬂ‘él FFNH O1 0 C-NR2

--,-a S2F @& |N To a solution of 912 ng (5.03 nmol)

(1R, 2S) - 2- ami no- N- (cyanoy thyl)cycl ohexanec®r b-

oxanj de (prepared accorgfrgtQ nethod @95\L
7Oy ) pyridi n ss'd)l ved" =N

A U *@

To a solution of 912 mg (5.03 mmol) (1R,2S)-2-amino-N-(cyanomethyl)cyclohexanecarb-

oxamide (prepared according to method C) and 895 pL (11.07 mmol) pyridine dissolved
in 10 mL dichloromethane was added 1.12 g (5.03 mmol) 4-(fluorosulfonyl)benzoyl
chloride. The mixture was stirred for 30 minutes, partitioned between dichloromethane
and 1 N HClI, dried over magnesium sulfate and concentrated to provide 1.54 g (84% yield)
of crude product, pure by 'H NMR. To a mixture of 100 mg (0.272 mmol) of the above
crude N-((1S,2R)-2-{[ (cyanomethyl)amino] carbonyl}cyclohexyl)-4-fluorobenzamide and
114 uL (0.817 mmol) triethylamine dissolved in 5 mL dichloromethane was added 88 mg
(0.817 mmol) 4-picolylamine. The mixture was stirred at RT for 3 days, partitioned
between ethyl acetate and water, dried over magnesium sulfate and concentrated. Column
chromatography, eluting with 20:1 dichloromethane:methanol provided 59 mg (48%
yield) of N-((1S,2R)-2-{[(cyanomethyl)amino]carbonyl}cyclohexyl)-4-{[(pyridin-4-yl-
methyl)amino]sulfonyl}benzamide, which was used in the preparation of compound 58 of
Table 1.



15 in 10 nL dichl oronet hane was added 1.12 g (5.03

mmol ) 4- (fluorosul fonyl ) benzoyl chloride. The m xture
woer®4404285 ed for 30 minutes, partitioned betweRCI/EP2004/005830

di chl oronmet hane and 1 N HC_3,dried over magnesium

sul fate and concentrated to prOV|de 1.54 g (84%yield)
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ove ‘' crud ((1'S, 2Ry-2-{

( Cyanon‘et]hy-l-blp iyhdjcarboxamide (Example of Method A)
car bonyl } cycl ohexyl ) -4-fl uorobenzam de and 20 114 L
0.817 mmol ) triethylamne dissolved in 5 ni
or onet hane was added 88 ng (0.817 mmol)

ine. The m xture was stirred at RT for 3
partitioned between ethyl acetate and water,
magnesi um sul fate and concentrated. Col um

oyraphy, eluting with 20:1

W oret hgne: net hanol provided 59 ng (48% vyield)
of N-((1S, P 2-{ [(cyanonet hyl) am no]
carbonyl } cystohexyl )-4-1 [(pyridin-4-yl 25
nmet hyl ) am no] sul f onyl } benzam de, which was used in the

SEESPEHL o ELASETPUIRAR ST e VLA 8

N-((1S, 2R) - 2-{[ (cyanonet hyl ) am no]
car bonyl }cycl ohexyl)- 1,1'-bi § enyI 4- car boxam de
|le of Method A) ON % Step 1: Ethyl
T2SPE0- [ (1,4-bi-phenyl ICQ bonyl ) ami no
% §gnecarboxylate .FPEt OLCEt NH2.HBr NH O
5 To 19 (0.76 muol ) of eth
(1R 2S) - 2- an1nocyc|ohexanecab
al ., Tetrahedron: Asymmetry 9: 1635(
6 nL DM was added 150 ng (0.76 mmol])
4- bi phenyl carboxylic acid, 145 ng (0.YG pl ) of EDCI,
5 102 ng (0.76 mmol) of HOBT and 0.291 nlL (2.65 mmol)
of N-net hyl norpholine. The reaction mx 10 ture was ‘
Te 19T mgd0.46 nRTold vEethylgAR,2SparaniinparskahelteprbaxdetryiBr salt [Xu ef

A28 r&?g d&@%‘é{r}r 8‘155 Q%Eﬁ&éF rchss%i@ LD S #1 fMFfv@Js%dQJHjISO mg

c¢oncen cru 1R 2S) -2-
(0¢76, hmob) quelnyh@nyllc-ayquahbmll)lS arg (A9P mmo of EDCI, 102 mg (0.76

mﬁoﬁi %@ﬁégﬁl %‘?ro%@)fbl 3 %%Syxﬁﬁgﬂ) Cl\g- ethérx}org IT(]>hnnc§: The reaction mix-

10 tucywhodtieredrae Rﬂ‘rdyolxyghtcpaautlgme efween ethyl acetate anll water, dried over
magnesium sulfate and concentrated to provide the crude ethyl (1R,25)-2-[(1,1'-biphenyl-

4-ylcarbonyl)amino]cyclohexanecarboxylate.
Step 2: (1R,25)-2-[(1,1'-biphenyl-4-ylcarbonyl)amino]cyclohexanecarboxylic acid

0 0

C{Loa CfLOH
NH NH

OO OO

15 The crude reaction mixture of step 1 was dissolved in 10 mL methanol, and 79 mg (1.88

mmol) of lithium hydroxide dissolved in 2 mL water was added. The reaction mixture was



CEt OHNH NH O %0 15 The crude reaction m xture of
step 1 was dissolved in 10 nL nethanol, and 79 ny
w@ 200880628501 ) of |ithium hydroxide di ssol ved i PCREP1004/005830
wat er was added. The reactiomngn xture was WO
2004/ 106285 PCT/ EP2004/ 005830 -38 stirred overni ght,
st Ve BDRCL RRINEE o E QAORINRNE AN NN hric AP thagnesi-
um s e an concentrate provid
u4plfatg anﬂ ceridRnred +@ prqvide242 mgypfdﬁ&%‘ibﬁﬁ,_@,ﬂ chipbemy-4-ylcarbon-

boxylic acid. Step 3: N
Yl{ﬁg%ﬁgha%ﬁ%cya ﬁ@& {1/I ) am no]
car bony I’}\%ﬁ/cl ohexyl) - bi phen | -4-carb- 5 oxamide O
Step 30HNE( R)W{Nlemomeﬂwé)am coyli@clehety))- b -biphenyl-4-carb-
5 above,agiig. di ssolved in 5 DI\/F was added 69 ng (0.75
mmol ) am noacetonitrile hydrochloride, 143 ng (0.75
mmol) of EDCI, 101 ng (0.75 nmmol) of HOBT and 0. 288
m (262 mml) of I\I—nethylnorphine The reaction m x
: S S artitioned
, Nver magnesi um
' gphromat ography,

pefttet hyl acetate and
e and concent+ated.

elutijng with 10% acet one provi ded
1887 the title conmpound No

[ (cyana | ) am no] carbonyl i -1,1

- bi phenyt-4-y carb oxam de. it junds
prepared by g/ above net hod are shown able 1. 15

Exanple 2: Synthesis of N
[(1S, 2R)-2- ({[(1S)-1-cyano- 3-net hyl butyl]am no
T}) 242 bgr{917p mmo) off theesbyld acididis{olvedrin pyrhbDMF azs added 69 mg (0.75
ol?)?r%&%%@t&%trﬁ%?%cﬁlorlde,l\ﬁg tllngd (0@5 rgm%lf) of)‘l:ﬁbCINll_b 1Om§ (b\l 75
mn2ol{ 4f KaBi mmly0l. 288-me { g2 mimly dClsrmbethplyh grpbglirieo Adreybdction mix-
10 tirdwhdsRQRY IRTpO\%rmght gzlir%ﬁ%ﬁgd lgét&}eeerﬁzeﬁﬂgrlqgetate and water, dried over
magnesium sulfate and concentrated. Column chromatography, eluting with 10% acetone
in dichloromethane, provided 188 mg of the title compound N-((1S,2R)-2-{[(cyanometh- -

yl)amino]carbonyl}cyclohexyl)-1,1'-biphenyl-4-carboxamide.
Additional compounds prepared by the above method are shown in Table 1.

15 Example2: Synthesis of N-[(1S,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbonyl)-
cyclohexyl]-4-(4-propylpiperazin-1-yl)benzamide (Example of Method B)

N~

Step 1: N-[2-(1-Carbamoyl-3-methyl-butylcarbamoyl)-cyclohexyl]-4-(4-propyl-piper-

azin-1-yl)-benzamide



WD 2004/ 106285 PCT/ EP2004/ 005830 -39 OO C OH N NH2

~NH NH O O (1R 2S)-2-{
wQ 2e0g4ed28Dpyl pi perazi n-1-yl)benzoyl] am no PCT/EP2004/005830

}cycl ohexanecar boxylic acid was  prepared as described

in Method A above. The

4- (4- propyl pi perazi n-1-yl)benzoi c aci
prepared according to the procedure reported in WO
86. To 200 nmg 5 (0.54mmol )Qof aci d
¢ d in 5m DVF was added 89 0.fp4mol ) of
ucin- am de _hydrgchl ori 73 My
'NHLO4 ng (0. 54mmol ) of EDA l@]_rﬂd 0.208 m

(1. 89nmo of N-nmet hyl norpholiney The reaction m xture
wasOst @. at RT overnight, FtRoned bet ween
et hyl agekrs nd water, dried ove gnesi um sul fate
and  concent)fat éd to gi ve the crude™producty as a white
solid. 10 St[epxﬁ:vm(ls, 2R) - 2- ({ Ne_~
[ (1S)-1-cyano- 3- net hyl butyl ] am no} car bonyl ) cycl ohexyl ]
-4-(4- propyl pi perazin-1-yl)benzamde OO N NH2 N
(1ﬂ,zh$)-Z\IH4Q4L\1HopélgipeMzﬁQ1@1)@&1@91] amiréu} c;ft_fc%}feﬁ@leamdgylﬁradid was
an roys rijdine a trifluoroacetic . .
bR Hechbe SaEnod A g vimbs EUE S LEPHE: ety acid
pfsicecﬁl/llr Rad@spatd aéRedihgto tgl@ Mdaawe r&ﬁgl_r@éd DOV Ot (1¢58886. Tb 200 mg
0 qQus . S, .a 0 r ct S :
5 (Cmeh o Fheadgen Vedalegflﬁié\?hmﬁ#@@%ﬁ%&%ﬁaﬂﬁ%%—mm-
aide Hyffdchldrite, Zkie GOLS4manttY o FBOBT NEMA Iag i((!ﬂBcﬁnm-Bg)&)f EDCI and
ate, an

Qrganic_| aye ied wi.th nesium sul, .
0 ShEELLEsorm i) Y e By ThriFaction Bites WaseHirred at RT
o¥@nikhel ipehitmeABERREE Bl e andgmier, HHed bidr infagtedidauttate and
(75 n% as .an off- white solid, g{g ddi ti onal
csppERd o Fre rralaRrotyet aspyhie sdidod are shown in
Table 1. WD 2004/ 106285 PCT/ EP2004/ 005830 -40 Exanpl e

10 Sp 2SYNt e ®)-2f (N ()16 cpinb- 2 mlefHythtanoaminydatibariyieyclohexyl] -4-(4-
car bon I%{cycl ohexylgﬁ- 4-
[1-( ZP%B BB TXDEBEIRES n- 4- yI | benzami de (Exanpl e
of Method © O C N ~~N

e
L oI

K/N\/\ K/N\/\

precur sor was

@

To a 0°C solution of the amide and anhydrous pyridine (4 mL) was added trifluoroacetic
anhydride (0.153 ml, 1.08 mmol) dropwise. The reaction mixture was stirred for 20 mins.

15 at0°C, then 15 mL of 1M aqueous HCl was added slowly. The product was extracted into
ethyl acetate, washing with 1M aqueous HCl until the aqueous layer remained acidic. The
organic layer dried with magnesium sulfate, and concentrated. Column chromatography,
eluting with 20:1 dichloromethane:methanol, gave the title compound (75 mg) as an off-
white solid.

20 Additional compounds prepared by the above method are shown in Table 1.



NH O N~- O Step 1: Ethyl (1R 2S)-2- |

(tert-butoxycarbonyl)am no] cycl ohexanecarboxylate O
WO200DH06285 OEt C NH2. HBr NH Ol~1 O 5 X To 6.PChEP2004/005830

(23.79 nmmol) of ethyl T

(1R 2S) - 2- am nocycl ohexanecar%oxyl ate HBr dissolved in

E 1 A AT R TR B Ao+

di car bonafle(2-Hethaxgetbyl)piperidint 4+ybeversmidd (tfbcenhphatofMIéthod C)
overni ght, partitioned between ethyl acetate and
wat er, dried over magnesium sul fate and concentrat ed
to prjo 10 vide 6.05 g of the crude ethyl

R72 SN- tert-but oxycarbonyl)am no] cycl ohexanecar b-
ate. St 2: (1R 2S) -2- [ (tert-butoxycarbonyl)
ndH cycl ohexanecar boxylic acid OO0 COD CH NH go C
X X To 6.05 grans (22.3 mmol) of the ester
di ssol ved in 25 nL net hanol was added 15
. I) l'i t hi um hydroxi de nonohydrate
di ssol ved in_1Q water. The mix- ture was stirred
for 48 hours, pé?f”\Qoned bet ween et hyl acetate and 1

dried over WD 2004/ 106285 PCT/ EP2004/ 005830

Stef} r@tﬁgle@gzm%“ﬂfk @.;t@%% 'F)%??Q%%’{r%’t Sglothgxaq}&ﬁngﬁatQS

car bonyl )am no] cycl ohexanecar boxylic aC| d. Step 3:
tert{Butyl (1S, 2R)-2-{[ (cyanorthyl)an no]

@b(&n%la cycl ohexyl car ba o(%tg_l N-\N IMCNH C
_—
NH,.HBr NH

o O

X

To 6.0 g (23.79 mmol) of ethyl (1R,2S)-2-aminocyclohexanecarboxylate HBr dissolved in
30 mL THF and 3.25 mL (23.79 mmol) of triethylamine was added 5.71 g (23.79 mmol) di-

tert-butyl dicarbonate. The reaction mixture was stirred at RT overnight, partitioned

NH
of %te
2.6 ¢

between ethyl acetate and water, dried over magnesium sulfate and concentrated to pro-
10  vide 6.05 g of the crude ethyl (1R,2S)-2-[(tert-butoxycarbonyl)amino]cyclohexanecarb-
oxylate.

Step 2: (1R,2S)-2-[(tert-butoxycarbonyl)amino]cyclohexanecarboxylic acid

=z ;ZO
0]
AL
% ;=O
o
I

To 6.05 grams (22.3 mmol) of the ester of step 1 dissolved in 25 mL methanol was added
15 2.6 g (55.74 mmol) lithium hydroxide monohydrate dissolved in 10 mL water. The mix-
ture was stirred for 48 hours, partitioned between ethyl acetate and 1 N HCl, dried over



N 0OO0O0O X X5 To 5.05¢g (20.75 nmol) of the acid
of step 2 dissolved in 40 nL DMF was added 1.92 ¢

W@ 2®4/18628%01 ) am noacetonitril e hydrochl ori de, PGI/BB20g4/005830
(20.75 nmol ) of EDCI, 2.80 g 41(20.75 mmol) of HOBT and
7.98 nL (72.63 mol ) of I\I-rret4f1yl nmor phol i ne. The

mﬁ%?e%ﬁﬂn%hlfa’f@ o8 RSt to'dben 8105 @Bf@l’{eecrrﬁﬂgml% ZS) 2 [(tert-butoxy-
titioned between ethyl acetate and water,

Ca@bﬂm’l regRelsydohesarscatbexdisdcidoncent rated to obt a| n 5 83
g of the crude tert-butyl (1S,2R) 10 2-{

Sté{% g)rl) atgﬁlmitﬁxhi,gm-aql(cyﬁ{m,h}a@mgbRlamlyﬁarcmﬁ;ﬂg&rbamate

(1R 2S) - 2- Am no- N- (cyanonet hyl ) cycl ohexanecar boxam de
OO0 ONN NNH- NH Ol~1 O} The nitrile conpound of
step (5 82 g, 20.68 5 ssolved in 69 nL
I\/pof formic acid and jstirred &t RT for 5 h to

)73 ?}lon. Fhefwormc a @s evaporated and 15 the
resi que partitioned betmeen,gghyl acetate and 1 N
soqygkbhydroxide, repeatindth extraction three
times Wwth fresh ethyl acetateX The organic |ayers
wer e €onbi ned, dried over magnesi um sul fate and
concentrated to give 2.22 g of the crude

5 T& '5'85 %gio 25 ﬂﬁ}l&z Fﬁ ﬁ%ﬂ%@ﬂ%b% %1 ey el zﬁﬂﬁﬁ A adcied 192 g

anorret Yy am no
wgﬁbmmyl)}a@ycpmmur ?—]Zblqudléczfld?eﬁﬁ&g)(ZO ?®mmol) of EDCIL, 2.80 g

BB R ade 4 IR P B0kl The rection

mpguidvasstitied of RT lozeraighhgattittoned hepvegn gthyl @qeteé@amdqwat@r, dried
\%‘1’ Fg’gﬁ sﬁﬂl:ﬂg g{l(% Zénceﬁ[@egg(@ t05§o 93 ggf the crude erF1 butyl (1S,2R)-

oxyet pl peri enzdi c acl
10 2-éHnzhnmseﬂpdhpane]darbaoﬂ&nmkhgxyﬂ@rbdmatpr ocedur e
described in V\D 01/ 58886) 110 ng (0.58 mmmol ) of EDCI,

S48 (TRAD SR Sl BT 508 eietlkn i ol ) of

0 0]
cﬁm San
NH — NH,

The nitrile compound of step 3 (5.82 g, 20.68 mmol) was dissolved in 69 mL (0.3M) of
formic acid and stirred at RT for 5 h to completion. The formic acid was evaporated and
15 the residue partitioned between ethyl acetate and 1 N sodium hydroxide, repeating the
extraction three times with fresh ethyl acetate. The organic layers were combined, dried
over magnesium sulfate and concentrated to give 2.22 g of the crude (1R,25)-2-amino-N-

(cyanomethyl)cyclohexanecarboxamide.

Step 5:  N-((1S,2R)-2-{[(cyanomethyl)amino]carbonyl}cyclohexyl)-4-[1-(2-methoxy-
20 ethyl)piperidin-4-yl]benzamide
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tion mxture was stirred at RT overnight, partitioned

bet ween et hyl acetate and water, dried over nmagnesi um
waalokae@sand concentrated. Col unmm chronpt ogr apPyT/EP2004/005830

eluting with 10% net hanol in,4di chl oromet hane provi ded

27.8 ng of the title conpound ((1S,2R)-2- { |

(cyanomet hyl ) am no] carbonyl }gycl ohexyl)-4- [

1- (2- met hoxyet hyl ) pi peri di n- 4- I]benz- 10 amde. In a

simlar manner,

aIkaﬂ-({4-[4-({[(1S,2R)- r\ﬁ]};]ano(&/clopropyl)m&*thyl

lam go }carb- onyl)cycl ohexyl

honi ) yl =43t hi azol 4

e é\h_gl ne-1|-carboxyl - ate was [
AIIo rotected piperidinyl am no~§ I'azol yl benzoic
acid pre- pared as described in MD 01/ 68§45

Deprotecti on under standard conditions (‘E%/\Qett 15
1992, 447-480)

TB8Y h‘%}qg%[ngﬂ@}))%@chezarﬁl{lg ﬁ%ﬁpﬁéﬁ ¥ Al Q8RNI 1h FEDRYE dvas added 175

am no “} car bon

Mgy 0158 etrpl) jof 4=(p amethpyethiyblipipenidin-rllbelzoic Fid (thisaeid wiasyprepared
aAcLRﬁH &J‘Ehb?&{?aﬁ}e%ﬁ&ﬁ%&hﬂ%ga oué\gs 62' ﬂ'@l%g ﬁ)ﬁﬂ{}gf‘ofEDCI 78

pr epar e e above net are
mEX 848 nemal) o§yidBeend0.22 mL (2.02 mmol) of N-methylmorpholine. The reac-

tlg% %L{(&%Swgslz?urﬁeg(a{ P?“]o%i nh%n%@?&%%e%éeﬂl “.l{)‘l Lamoorg Fhater,

drigd yvesmrgnesdiemnBriatphed ofnchpirited Colu@r\thootagdraphy, elNking with

“Z:’/e il %Pd%“ﬂ? bt T HEAREER b BBkaaEN (1 2m -2

{{y3n@nerhy: 1@tarbNHQ}cyclbﬁxyﬁ—NH—mneﬂmmet@ﬂ)gi@hnjdimom’l]benz—
a ijet hyl ci s-2-am no-1-cycl ohexanecar boxyl ate HBr salt
.34 g, 88.6 mmol) in 250 nL of methylene chloride,

Immsiné]ddwnbanzlwl Ae(id-04-6ff OISRy 2- ({1 @rabo friyclop®pgl) methyll Jpmino} carb-
N o T e -
ate e\mpprqla_tﬁdeusﬁfgléllm-gm’uwted Iayeiudlw;ismst&péﬂalﬂlwoh'hblenzoic acid pre-
pz\é‘gﬁ ]QSZ ?ees\é\%ﬂ%edl in 0(“‘568%45 Wﬁe e&%on d.u%d%r $th néarg coﬁ&gons (Tet. Lett.

ConC
1992¢44 7480 peopid ediNef 1 952R) - Pt lc?arﬂ(icyb&)pccqiyﬂj)rmethyl amino}carbonyl)-

R R e T S U S

acid benzyl ester as a clear liquid. Yield: 98 % M5
A8QiiopAll conippoindd prefarep b the above method are shown in Table 1.
2- Benzyl oxycar bonyl am no- cycl ohexanecar boxylic acid

Example 4:  Synthesis of N-[(1S,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbon-
yl)cyclohexyl]-4-(1H-1,2,4-triazol-1-yl)benzamide Example of Method D

G
N
S

Step 1: (2-Acetyl-cyclohexyl)-carbamic acid benzyl ester



OO0 Ot OH NHNH The ester of step 1 (26.45 g, 86.62
mol ) was dissolved in 250 nL of tetrahydrofuran and

wo e@atedswi th a solution of |ithium hydroxi de PCT/EP2004/005830
nonohydrate (10.65 g, 256 mmia) in 250 nL of water
and stirred at anbient tenperature for 24 h. The
reactj on mxture was cooled to 45 0C and neutralized

with]300 nmL of a 1IN HC solutioff. Ethyl acetate (400

' Waseadded and_t he orgar was separ at ed,
ed over sodium sul fate, ered and concentrated

to ke EBrerude solid. The probldct was purified by

recrystallizing from ethyl ac?) @%s to give
19.60 g of a white solid. Yield: 82 : 278 (M +
Ht), np = 120.1-123.1C. Step 3:

[ 2- (1- Car banoyl - 3- net hyl - but yl car banoyl ) - cycl ohexyl]-c

ar i g acid.benzyl., 20 ester WO 2004/ 1062
TR CeBAeh 2 Ui beydoRg At RS IR BT 9t G & 88.6
m&¥ol) 1 250,m1T 6f Reth§lelt Lilriaé, wabaddal teaxpllchlorafordatef(126 efL, 88.3
2 (110.%25%, f6f9 mol 21 -l euci neam e _hgd%ﬁ- chlori de
mmly 25080 §f gueo UIR GRDGBHME SN shgkfagiiongmigure was
5 stHfEﬁl' %)r 28Rt h@gnﬁt@nlﬁgrﬁre. 1Qe éfqgfillﬂylaye% %a@&@aﬂ(i&eé{&gld mw_ashed with
an r.ous ,. Was dae nor. ol'l ne . ,
25l 5t WF’)%\T/E?H‘?&WS@ i sﬂgiﬁﬁteqyeé A SoREPiAise (g give a crude
i8] Thé pisaperAtpGed BE cnth chirb@BtoaePas (8060:90150 @fhyl acetate/-

wat et and 400 nlL_of ethyl acetate. Thé organic | ayer
hegaesy ipgivatedd BAGCaset -aywawl?ﬁ@a%@aﬂigw THRS pflear

liguid. PieM: b, 906:806 o0+ BOP nL of water, then dried over
sodium sulfate, filtered and recrystallized from

et hyl acet at e/ hexanes, to gi ve 13. f [2-(1-carb-

10 Stgpgy|2- ?WfWFa-fB‘ERY I’@&Ptfé(%'ﬂ ?’5@8%2'1’%%%(@9(9‘{1% -carbanic
acid benzyl ester as a white solid. 10 Yield: 92 %
M5: 412 (M + Na+), np = 188.0-189.5C Step 4:

- (Jk Oéano- 3- et hyl - but yl car bamoyl )} cycl ohexyl ] - car ba
acPBt benzyl ester O O N NHZ NyCNOH O - H NH NH
O O To a 0OC solution of 1 am de of step 3

(13.fg, 33.9 nmol) in 150 nL of “anhydrous pyri -
0”0 0 o/\©

The ester of step 1 (26.45 g, 86.62 mmol) was dissolved in 250 mL of tetrahydrofuran and
treated with a solution of lithium hydroxide monohydrate (10.65 g, 256 mmol) in 250 mL

of water and stirred at ambient temperature for 24 h. The reaction mixture was cooled to

15 0°C and neutralized with 300 mL of a 1N HCI solution. Ethyl acetate (400 mL) was added
and the organic layer was separated, dried over sodium sulfate, filtered and concentrated to
give a crude solid. The product was purified by recrystallizing from ethyl acetate/hexanes
to give 19.60 g of a white solid. Yield: 82 %, MS: 278 (M + H"), mp = 120.1-123.1°C.

Step 3: [2-(1-Carbamoyl-3-methyl-butylcarbamoyl)-cyclohexyl]-carbamic acid benzyl
20 ester



di ne was added trifluoroacetic anhydride (5.50 niL,

38.9 mmol ) dropwi se slowy over a 3 15 mn period.
wah®4neass i on m xture was stirred for 15 m n apdI/EPI®N4/005830
poured into a slurry of ice apd 1IN HCL solution. The
m xture was extracted with 500 nL of ethyl acetate,
and washed with three 400 nL portjons of IN HC1l, 400
mL of water, dried over sodiumsulfate, filtered and
concentrated to give a crude(sol gd. ~Recrystallization
et hyl acet at e/ hexanes _gavelllng,g of
(1- @Vano 3- net hyl - but rbﬂnoy ) - cyclohexyl] car ba
d benzyl 20 ester A it@ solid. Yield: 90
394 (M + Na+), np = 103.6-106.5C. WO

scie i p 5:
2- Am no- cy exanecar boxylic acid
t hyl ' 0 OCN N Cfl.

@
~~
[T]
U
N
o
o
~
~~
o
o
gl
o

Q

(1- cyano- 3- -butyl)-am de NH~H

NH NH2 HCI 0"ill O A solution of the carbarnate of
T§5§@uﬁo§ i3 cgrbo?eﬁmﬂacm sie)p@@ol@gokéd b0 %tcin\éé‘ﬁa‘?&!: hydro-

car . acetate

hladet 1540 S srmoll, RDGRMEkbehlogidr 6455 466 ramispHEHOBT (548 g
oT 3 ﬁxﬁ&%‘ﬁ{ | @ To¥ At g@réﬁ{?ssDMF' W& a%ﬁl B Hféﬂl;/hﬂo&ﬁl% iRk (12,0 mL, 109

concentrat t hen freate w th
5 rrmﬁolthhq 12 tonanix(18s vm)tlrrqdq@t anrrés@ntttffmgersmp&@ﬁén tlwasadded 300

mil! (1ftvﬁliﬁqgﬂ ndo i cﬁ%ﬂf}}? ﬁ&lta}fg ’ﬁheggrg ?iag@ J%H&Q&B' 2RBWH8hed with

am no-cyc exanecar

tV(013QWah pogianstohy D SBMHLT] sanfiers 388 rn;L Qﬁwaﬁ@r, ﬁa,egrdm;r;d@rwcsodlum

sl e B el ot

arhopyanetgd oty trmapil}-eyrd ahskd hcirbayio as quelwte]r agja Whlte solid.
o + f] 0 fl- NCNNCN H
10 Y&mﬁé /(N}ys 612%}% )VHEb ggmsgﬁ'ut ion of the ani ne

(157 ng, 0.66 mmol) SlH—l 2,4-triazol -1-yl ) benzoic
Sfap o [2€[3Cyany;3- me@wlhmr Jarbamayl)-hydrhssyli -srbamiq dddbenygyl ester

0.76 mmol ), HOBT (106 ng, 0.78 15 mmol) in 6.0 nmL of

DMF was added N-net hyl nor pholine (0.15 ni, 1.36 mmol)

and stirred at anbient tenperature flor 24 h. The
reacty ongmxture was partitionéd b en 50

N NH, N~ "CN
H o) —_— H
NH NH

og\o/\© o)\o/\©

To a 0°C solution of the amide of step 3 (13.2 g, 33.9 mmol) in 150 mL of anhydrous pyri-
dine was added trifluoroacetic anhydride (5.50 mL, 38.9 mmol) dropwise slowly over a 3

15 min period. The reaction mixture was stirred for 15 min and then poured into a slurry of
ice and 1N HCI solution. The mixture was extracted with 500 mL of ethyl acetate, and
washed with three 400 mL portions of 1IN HCl, 400 mL of water, dried over sodium sulfate,
filtered and concentrated to give a crude solid. Recrystallization from ethyl acetate/hexanes
gave 11.3 g of [2-(1-cyano-3-methyl-butylcarbamoyl)-cyclohexyl]-carbamic acid benzyl

20  ester as a white solid. Yield: 90 %, MS: 394 (M + Na™), mp = 103.6-106.5°C.



nmL of water and 50 nL of ethyl acetate. The organic

| ayer was washed with two 50 nL portions of I N HC
waoloutioaasy 50 ni of water, dried over sodi um seCT/EPIN4/005830

filtered, concen- trated and purified by col um

chromat ogr aphy (net hanol / net hyl ene chloride, 3:97) to

gi
SR Y SR ohoppsragbopis i (sorane s methyl by amide
}car bonyl )cycl ohexyl] WD 2004/ 106285 PCT/ EP2004/ 005830
-46 4-(1-1,2,4-triazol -1-yl)benzam de as a white
soli Yi : 63 % MS: 409 (M &+ Hbxs
156. G- 15B. 9C. Addi ti onal conpo nds pr epar ed by the
are shown in npl e 5:
hesli s of e
chiet o- N-[ 2- ({[(1S)-1-cya o-BH-tZrﬂm:l 3-yl et hyl ] am no}

car b,;l\S nyld.cycl ohexyl ] benzam de (Exanple of Method
E) & BN N OC To 5.033g of

9H-f | uoren | met hoxy- 2, 4- di met hoxyphenyl (4- hydr oxybe

nzyl) carbamate Rink polystyrene resin in a |arge

gl ass bubbl er was added 20% pi peri di ne/ DMF (80 mnlL).
AFblation gt thegarbaamtaefistipeti 1idt g 30 mrogl an pell@hum anactizated

L P, RS PSR TES 0P Bl o
5 genedinesphespebhfadaction miyyre yasgltgpdthrouglga gad oﬁc@i@p concentrated,

th&%&tgg)\ﬂthm A?lgtlgﬂ of Bicli d{%?lerwygnﬁﬂ d e ?gsu( sugi)ensmn was

e resin
fikberbd hrediduigd w givet - pe nf f@v évdmoghlprldérsﬁét ofrkmtnwwdmlsxanecarboxyhc

L S R I B BRI RS 72 i
ZSﬁB(SMaddédm@O: h33.511320%.pi peri di ne/ DMF. The reaction 15
was bubbled with nitrogen for 30 mn, filtered and

10 SEBE A0 L TR LB Lot e M ddbey)-+-
eq EDGH- 4,2,48tr1agc)l 1-yl)eepzaile42 g), HOBT, 9 eq (3.1 mnl)

NVP and 3 eq (3.4 g) FMOC-cycl ohexanecarb- oxylic
acid. The resin was then suspended in NWP (80 nL) and

bubbl ed overnight. The reaction wag then filtered and
washed tfifee tines with 80m_®f 2, once with
= 20 _&nd again with CH2C12 dallowed to dry in a

unﬂdeé&‘rﬁ cator. To 250 of hi®Nesin in a solid

e extraction vial was addsd, 20% pi peri di ne/ DVF

(25 ). The reaction vvas “allQWed to sit for 30
m nutes, filtered and vvashedd imes wth 4 nmL
with CH2C12i once with MeCOH and vath CH2C12. To

the resin was added 3 eq DIC (49 ) 5 eq. DVAP
(49 L of a 0.116 Msoln in THF), and . 4-chloro

To a solution of the amine (157 mg, 0.66 mmol), 4-(1H-1,2,4-triazol-1-yl)benzoic acid
(132 mg, 0.69 mmol), EDCI hydrochloride (145 mg, 0.76 mmol), HOBT (106 mg, 0.78

15 mmol) in 6.0 mL of DMF was added N-methylmorpholine (0.15 mL, 1.36 mmol) and
stirred at ambient temperature for 24 h. The reaction mixture was partitioned between 50
mL of water and 50 mL of ethyl acetate. The organic layer was washed with two 50 mL
portions of 1N HCI solution, 50 mL of water, dried over sodium sulfate, filtered, concen-
trated and purified by column chromatography (methanol/methylene chloride, 3:97) to

20 give 170 mg of N-[(1S,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbonyl)cyclohexyl] -
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25 benzoic acid (49 ng). The resin was then suspended
in CH2C12 (2.5 nL) and rotated over- night. The
w0 e@etidaass was then filtered and washed three tPCEEP204/605830
4 mL of CH2Cl2i once wth MegH and again with CH2Cl12.
The resin was then treated w 109%FA/ CH2C12 (2.5
41t 1 91 39471 1y Edrl A TR s 20ittRae it g RoM TLE), mp =
?fl CI—’|2C12.ZThey1?t|§élnltZ£rugt 6 \?\gg@‘ éteg%ora WO %@W%é%@“ﬁ ) mp
1516891804/ 005830 -47 ted on a Speed-Vac and
di ssolved in CH2C12 (2.5 nlL). Burgess reagent (2 eq,
ARQitih MWRspouddd gfiepﬁféq gfaﬁe SRAE Wi Bdrk El‘ic%’n ﬂlv?;mé W ght .

The reaction wa vaporated on a Speed ac and
purlfled by reverse phase hi g;essure liquid
Exgpplst og H&hyslwf 4¢ldprp-N-[2- G?rB 1-cyanen?- lenﬁylfthyl] gprino}carb-

L (L 9) - Topaqerhebtiey it ehoyldie ormoabazs bony!)

cyclohexyl] e 5 as a 92 e sanp e.
Addi ti onal conpounds prepared by the above nethod are
shown in T e 1. Exanple 6: Inhibitory Activity of

t he npa of the Invention Against Cathepsin K

S, Lyandl B The inhibitory activity of the compounds
pnsf-caghepsin K, S, L and B was tested at RT 10
6- wel | sNopaque white pol ystyrene plates (Costar).
e &athepsin Kinhibitory activity was tested as
fol lews: pl of an inhibitor diluted in 5nmM sodi um
pho ph NaCl 15mM pH 7.4 containing 1% DMSO (fi nal
concent ens: 10-0.0001 M were preincubated for
10mn wth 35 pl of human reconbi nant cathepsin K
(final concentration: 1 nM diluted in assay buffer

To 28§34 of FHufotinthyloehare gHligieBospphenyH i hydsmyb&DYIA carbamate
Rﬁ]ﬁ)o A SYrlifif glargéogléﬁ 'Bu@ﬁ%r Mlsﬁ%gg% 2?‘%0pléer9c{1né/ BR1E (80 mL).

eni c substra
Thefdagtion Wastaibbbedneiénnitrogen fay30 nﬁnme§, filtecedbane Wta$hed three times

Wﬁth%@rn?ﬁgﬁéﬁe(élu oL #vgtgx N;&gﬁ anﬁgaga\t}g ;%ﬁ{‘@He@i‘& Sﬂ}%‘e I%Em%g&)ended
inj NMH, éleq@@@dﬂﬁﬁ)(wwhg) W'Héraq\(éd thEpNMMhend 3 eq (3.7 g)
FME: %r e{ngr ¥ ac{%edda%%i agﬁlgﬁen@mg %”Bﬁb%@&’ vvgtﬁ%ﬁgér%e&%hﬁght The

iR B assayed
regotati vasoiterersartdneashed B @pms WlthKSO| mbh iwtitiht GryClatdtenwityMeOH and

3] AR 11 SRR B LRSI AR R

wagchubbledywita gitegsm fad 0unie filtered agdveshahidired tomes m:th 8hmL of
' I 5t i n v
CHERSHB D ST R BE BB ALY S5V DT el oo 0
gofl ea (N2 oA OBFs? nq 8.1 nm) iNMB reynda':‘cetq Bidg) WQCas;shﬂlexhnecarb_
e

oIS TS B B EbOERRB AL A S S it The
reﬁntMrEW'setheISfﬂ%r@d' and @slhsledhlhlyte tidobe W)th 80. a1l Ut (EHZCb,ance with MeOH

XlOO an he uoregeni ¢ substrate was
o G B PR e DR e O e B R Pt o 20
TMZ5O hlgmimhis esonioiarsahd phaskt legfpsition Sial was added 20% piperidine/DMF
(2.5 mL). The reaction was allowed to sit for 30 minutes, filtered and washed three times
with 4 mL with CH,Cl,, once with MeOH and again with CH,Cl,. To the resin was added
3 eq DIC (49 pL), 0.05 eq. DMAP (49 pL of a 0.116 M soln in THEF), and 3 eq. 4-chloro-
benzoic acid (49 mg). The resin was then suspended in CH,Cl, (2.5 mL) and rotated over-
night. The reaction was then filtered and washed three times with 4 mL of CH,Cl,, once
with MeOH and again with CH,Cl,. The resin was then treated with 10%TFA/CH,Cl, (2.5
ml) for 30 min, filtered and washed twice with 2.5 mL of CH,Cl,. The filtrate was evapora-
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30 (Wederanders et al., Eur. J. Biochem 1997, 250,
745-750) was used at a final concentration of 0.5 nM

waiongod2Be above assays, the conpounds of the PCWEPL000005830

were found to selectively inhji-bit Catepsin K WO
2004/ 106285 PCT/ EP2004/ 005830 - 48- Exanple 7:
[ t [
e L G L AL R R e Z A T0mg) s
ad ﬂlaodntlr@rezcatﬂnee@rredmenn@ltl Tﬁ@; redtéamt wasghen gyppiovaged on a Speed-

VORI 33 ADd FRRLEBLESAS AR Y 5l o
4-Ahitor oviNs 1 2-&H (160 I+ eygne-di-éan-34yleth n}r’%\mnlno}A@nmel)¢m]@héml]é9ﬂtlzamlde

agaongfEu}easg}nﬁe 79.5% Magnesium stearate 0.5% The
I ngretients are m xed and di spensed into capsul es

cont ai ni ng about 100 ngy each; one 10 capsule would
Addiieoalicapeuads prenired by e @@gggv@th@mp@imwn ionlablgr 1. Or al

Adm ni stration Ingredient %w./w. Active ingredient

E&%O@J% '\/E‘Eﬂl?&'t%{g‘ S%eﬁg@me%o%uﬁa%mrxﬂwdm%g?ﬂgt @R hepsin

Lact ose VP (pol yvi nyl pyrrolidine
The ingr eli®dtanddh e conbi ned and granul at ed using a
sol vent such as nethanol. The for- nulation is then

Tﬁi{ fn‘ﬁﬁ)lﬁﬁl? aétﬁrﬁtg%‘fl tHeloth A}&ﬁﬁh?&%l&?&@ﬁ st 0%, @Q‘HHtB \gg tBed at RT

active com pou an ap roprl ate t ab
1m9écwdhe>paqb¢rwb§¢ p@%ﬁyﬁem plarea Cagiar) ni e eathensin K mhlbltorY activity

W%ﬂggtgglh goﬁgmunt Active conpound 1.0 g Fumaric acid
rumchloride 2.0 g WO 2004/ 106285

5 ptnﬂaambx@ztmdﬁ@s@ in Smd! seidivy phpsphatse a0l 13 pH 7.4 containing 1%
DMSO (final concentrations: 10-0.0001 uM) were preincubated for 10min with 35 pl of

human recombinant cathepsin K (final concentration: 1 nM) diluted in assay buffer (100
mM sodium acetate pH 5.5 containing 5mM EDTA and 20mM cysteine). After addition of
10 pl of the fluorogenic substrate Z-Leu-Arg-MCA diluted in assay buffer (final concentra-
tion: 5 uM), increase of fluorescence (excitation at 390 nm and emission at 460 nm) was
measured for 7.5 min every 45 sec. The initial velocity (RFU/min) was derived from the

linear fit of the 11 reading points.

The cathepsin B inhibitory activity was assayed under the same conditions as the cathepsin
K inhibitory activity using human liver cathepsin B (Calbiochem) at a final concentration
of 1 nM.

The cathepsin L inhibitory activity was assayed under the same conditions as the cathepsin
K inhibitory activity using human liver cathepsin L (Calbiochem) at a final concentration
of 3 nM.

Cathepsin S inhibitory activity was assayed analogeously to the cathepsin K inhibitory acti-
vity, except that the buffer was 100 mM potassium phosphate, 5mM EDTA, 5mM DTT
(freshly added), 0.01% Triton X-100, pH 6.5 and the fluorogenic substrate was Z-Val-Val-
Arg-MCA (Bachem) (final concentration: 20 pM). Human recombinant cathepsin S
(Wiederanders et al., Eur. J. Biochem. 1997, 250, 745-750) was used at a final concentration
of 0.5 nM.

Using the above assays, the compounds of the invention were found to selectively inhibit

Catepsin K.
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Propyl paraben 0.05 g G anul ated sugar 25.5 g
Sorbitol (70% solution) 12.85 g Veegum K (Vanderbilt
w@o00)/146285 g Fl avoring 0.035 m  Col ori ngs 0. 5PETEP2004/005830
Distilled water g.s. to 100 nj, The ingredients are
m xed to forma suspension for oral adm nistration.
Parenteral Formulation Ingredient %w./w. Active
i ngredient 0.25 g Sodium Chloride gs to nmake isotonic
Water for injection 100 mM 5 The active ingredient is
di ssolved in a portion of the water for injection. A
sufficient quan- tity of sodiumchloride is then added
with stirring to nake the solution isotonic. The sol u-
Exqmplg 7; 5 E%HE Bo% weight with the remainder of the
water for injection, filtered through a 0.2 mcron

Phagﬁraf@élﬂ;tal IﬁﬂebﬁF@fioﬁdl'wr .ﬂaﬁlklla/gﬁidlagibdﬁfm?/és@l&é }rcﬁrrﬁﬁlﬂéﬂ 4ss8B@n in the
upp LLory ornul atl on mrelent 0 w Crl.ve
foﬂpnﬁr@ﬁ@iﬁ é.cfﬁ%mgis%%tt RY I/aqtRve gpwslm%aéow%mé@@ TabiEs means
ond6l MmetdwitRAEofipaals #I0EemaHh.15% 10 The ingredients are

nel ted together and m xed on a steam bath, and poured

i nt o, .nol.ds ntaining 2.5 g total weight. Topica
Q@ﬁ%Pﬁﬁﬁ%éﬂé%ﬁizﬁgg%ﬁgﬂg§lgrans Active compound 0. 2-2
Span 60 2 WD 2004/ 106285 PCT/ EP2004/ 005830 -50 Tween

Ingeédient M neral oil 5 Petrol af ggwiPwt. Vet hyl par aben
Q.15

Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each; one

capsule would approximate a total daily dosage.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The for-
mulation is then dried and formed into tablets (containing about 20 mg of active com-

pound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount
Active compound 10g
Fumaric acid 05¢g
Sodium chloride 20g
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Propyl paraben 0.05 BHA (butyl ated hydroxy ani sol e)

0.01 Water g.s. 100 Al of the ingredients, except
wowRi0e10628F e conbi ned and heated to about 60C WETIEP2004/005830

stirring. A sufficient quantijy_ of water at about 60C

Is then added with vigorous stirring to emulsify the

HiEIrs, and water then ag S, apout— 100 g. 5
Mt I g

al_Spray Formul ations Several ueous suspensi ons
Proppkirabeng fr om about 0. 025- 0] $.95 cent acti ve

are—prepared—as nas sgray fornutatitons:

‘I.I j_l
G#ahgya?ééirsﬁlﬁﬁlrati ons optionally p)%?'a n i nactive

Sorhiold@d%solstisnch as, e.g., nicild8sgstalline cellul ose,
1 |

e
N e e—dex—trose—and—the
be ggéed to adjust pH The

ceandi 11y ~ o mat hyvl ~al
SO 1 7, gHyT—Cet
(Y 'T'llt 4. [ N .
M ny S SPDC aci d
Flaasdlg spray fornu 10 lations nagbs ekl i vered via a

nnca! sbrav meter ed punrp -y real |y r*le! L\varin haou

H
£

T O
T+

C'g‘l@fiﬁ%"'”m (J:r oliters of fornul ;;Qgﬁ‘gser agt uatgl on. A

DisyiDédCwited0OST Ng schedule 1S 2-figspoaysngvery 4-12

hours. VWhile the present invention has been described
with reference to the specific enbodi nents thereof,

Thd in3hQrds e nRAEITHRRE sBpeh§I8S CorJrhllddgfnisRatidie art

that various changes may be 15 made and equival ents

may be_substituted without departing fromthe true
Pﬁ&‘é@ﬁﬁé@@%e of the invention. In addition, many

nodi fications may be made to adapt a particul ar

In%kédiéﬁtl on, materiral, conpositionwiwtatter, process,

process step or steps_to thelgbjective spirit and

Aé@@ﬂ_@gr@fheﬂhe present inventi on0-288 such nodifications

SGiEm CHIGAGET 1O DE Wt T~ TIe  STOREObotpliE Clal s
appended hereto. WO 2004/1062 g CI/ EP2004/ 005830

WakerfoGnjdctin 1. A conpound of {hefbrrmula (1) O R3 Om

RAEIN—NN—LIFT () —A T2 6 RR O R R whererm—5m
is froml to 3; nis | or 2; Ais -(CRaRb2)p-;
ThO¢tigRaRp&)ient is dibiRlved GRa Rbtian, of the waterHaChpjectme rresuifigent quan-
' anc e Cy et . )
tlﬁ{)bqé?dlgﬁl d%ﬂ}%maeﬂgﬁ%&l xgﬂé@ ﬁ’&{rn écg élﬁ]a%g ﬁlﬁ s;oh.:ltg)n {§&Bhit. The solu
tion is made up to weight with the remainder of the water for injection, filtered througha

0.2 micron membrane filter and packaged under sterile conditions.

Suppository Formulation

Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.

Topical Formulation

Ingredients grams

Active compound 0.2-2

Span 60 2
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hydrogen or alkyl; 10 Rl is halo; al kyl; al kenyl;
al koxy; hydroxy; am no; aryl; heteroaryl;
whedenoeyxl yl; -S(O) g Rd; -NRIS(O) g Re; or - S(E)TENRIFANS830
wherein g is fromO to 2, Rd 4ps hydrogen, alkyl or
opt| onaIIy substituted phenyl and Re is hydrogen,

Tx&‘é ydO or _pyridimylmethyt;  RZ2[; R3, R4 and RS each

| ndependently is hydrogen or alkyl; and R6 is
atl(wglen al kyl , opt i onal |y substituted benzyl,

Ny methyts—pyridytmethyis cto-—15atkyt —or
Pét RIRO) r S(O) gRF where Rf, R9¥1d Rh each

PropERR R Ped phenyl, R6 is opt

Methybpeabent |y i s hydrogen or |@lLkyl and nis fromO0 to

e Ri-+s—hato—or—optt+onatty
O3 1y sub- stituted

BHArlbufylaté&hyelmmtymﬁdm}é) pyridy|o®t hyl, or

(_CRf DO\rQ/('\\m DD and phnrrm o||f|r\ﬁll\l

LY A y n a
W@?ﬂrts sol vates or pr odr ugs TherddP . 20 The

aceep
2.

conpound of claim I, wherei n m | s 2. 3. The conmpound

alm,v\,herelnnlsl [ _r
SheBrfentor Sospt Ditirey Gomoiped HL EEBHDBLIG BP0 & Sithtirring
A %ufﬁ\dl%ﬁf Qhantify dfSwat& 4t GR&R@?@ is-thén a&H&G Vﬁﬂimgtbkl’(bds etirring to emulsify
claim.1, \NhifElnﬁﬁ«IS- é-]? R@&% 257 The
the inggedigatsomdarasgrihen adged det Fpoattl 8. The
compound of claim1, wherein said corrpound is of the
Nﬁﬁ[ﬂ&ﬂaﬁFéﬂnﬁﬂlatiM@ 2004/ 106285 PCT/ EP2004/ 005830 -52- O
"Y1 1 RSAHOR6G (Il) and wherein A, Rl and
re as defined in clai . T c ound. of. cl aim
Sy Sral BB SETICRS FBGHRS LOBrADPHED T25r PR foive cnBbund
aerYeﬂEer}i as Ha ?rhy forﬂ’ﬁtlatﬂ)ns 5THmfﬂ)erﬁEﬂtleh§l oﬁﬂorﬁllyaﬁdtaﬁﬁmactwe
.as i ne |ncla| ].Jg nd of 1alllrp
1ngre Sé]lc ag £i8d rrg&wﬁgra 1qesc Lgpg Iflrca oxymethylcellulose, dex-

tréseg M Dihelike.[ & dil{ocﬁl()ﬂlS)ama-lﬁayaﬁCadacd hi #hust pyl. eXtiyabal spray formu-
v1)

m noj} c clo benz
la‘gons may l?e gg ered Vida nasa sp¥

metered p pump typlcally delivering about 50-100
microliters of formulation per actuation. A typical dosing schedule is 2-4 sprays every 4-12

hours.

While the present invention has been described with reference to the specific embodiments
thereof, it should be understood by those skilled in the art that various changes may be
made and equivalents may be substituted without departing from the true spirit and scope
of the invention. In addition, many modifications may be made to adapt a particular
situation, material, composition of matter, process, process step or steps, to the objective
spirit and scope of the present invention. All such modifications are intended to be within

the scope of the claims appended hereto.
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N [2-({ [ (1S)-1-cyano-2-thien-3-ylethyl] am no}
carbonyl ) cycl ohexyl] -4-nmethoxybenz- am de; 10

WORG24¢2BX | S) - 1- cyano- 2-t hi en- 3-yl et hyl ] am no PCT/EP2004/005830

}carbonyl) cycl ohexyl] -4-ethy] benzamn de;
N-[ (1S, 2R)-2-({[cyano(cycl opropyl) nethyl] am no
ciraaulonyl ) cycl ohexyl]-4-(1H pyrrol -I - yl)benzam de;

4-bromo-N- [ (1S,2R)-2- ({ [ (1S) - 1 -cyano-2-thien-3

I\gl et hyl ] am no}car bonyl ) cycl ohexyl] - benzam de; 15
cqepyiid afshe foreyd) 2- (3, 4- di f | uor ophenyl ) et hyl |

am no }carbonyl) cycl ohexyl]-4-net h oxybenzam' de;

4-bromo-N- [2-({ [ (19)+ 1 cyano 2-

di f 1 uor ophenyl) et hyI (g} ¢ 4bony| ?\l cycl ohexyl] -
benzam de; 4-brono- R)
- 1-cyano- 2- (et ('\il / (D
am no}car bo he I ] b Z- /2 am de;
N-[ (1S, 2R)- S) - 1 cyano: 2/ h| en-3-yl et hyl ]

am no}car bonyl ) cycl ohexyl]-4-iso- propenyl benzam de;

Fglfﬁ 1S, 2R) - 2- ({[cyano(cycl opropyl) nethyl] am no}

W nyl) cycl ohexyl] -4-hydroxy- benzam de; 25

- tiy foom-1No[32- ({ [ (1

S)-1- cyano- 2-(4-nitrophenyl)ethyl]am no}carbonyl)cyclo
Nhelit 95 %henzami de; WO 2004/ 106285 PCT/ EP2004/ 005830

A-53s ACR?sz)@; —C[{ICREIP&)({—I{JR‘( G@%R@)r&n({]H CH-; wherein p and s each

T R AN TN SN T

p| pediogemer Alkglar boxyl ate; N[ (1S, 2R) 2 ({

ﬁm@@ﬂ} oﬁ{egglyﬁ%?’ﬁ’e%‘}’%‘l #Y §%$§%ﬁ%e9ero&yl heterocyclyl;

1 33«(1:1) pJdesyd)}qble%aans dJe NRIRF whereaC@isdt@n 050 2, R is hydrogen,

%ﬁ?&lﬁﬁ% %—&9?@1&] Mﬂﬂg‘q ]g;dio%qne ?Jm)pyrldmylmethyl
R?gaj,gla‘mrﬁia{s chkch {ddkﬁenaahﬂﬁrs (h{ydfdgai or gsinand

N [a1d5.02 RDCI?R%){S m§Rh WhYRITO, Rg(hyl@ mdpﬁd)sﬁ@fdﬁﬁﬂﬂ' is hydrogen or

azé‘ﬂg% ‘Wa é?f}é'g) cyél ohfzxyl] , 3- OX-

with th©p:Rb Mydt when R idTha @f o]?crdﬂally sibstifuteSpRayt, B {s c{(}atmnaﬂy sub-

st%t%é%%ﬁgfﬁﬂéef@nﬁ?ﬁ e nO e SR ,QE?L“onyl}
aﬁd/ﬁmhﬁxw&cb@,nz&@tme salfdh dofvhies dRprattrligd theyanonet hyl )

am no] carbonyl}
}?el c%rr]nep)gulnd o% cl(a qewﬂélrlezlgl his 57 in-1-yl)-
3. The compound of claim 2, wherein n is 1.
4. The compound of claim 3, wherein A is:-(CRasz)p-.
5. The compound of claim 1, wherein A is —O-(CR°R?,),-.
6. The compound of claim 1, wherein A is —_NR®-(CR?R,);-.

7. The compound of claim 1, wherein A is -CH=CH-.

8. The compound of claim 1, wherein said compound is of the formula (II):
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15 benzam de; N-((1S,2R)-2-{ [(cyanonethyl) am no]
carbonyl} cycl ohexyl)-1, 1' - bi phenyl - 4- car boxam de;
WOR(EAB28R) - 2-{ [ (cyanonet hyl ) am no] car bonyl BCT/EP2004/005830
cycl ohexyl)-4'-hydroxy-1, 1' - biphenyl - 4- carboxamni de;
N-((1S,2R)-2-{ [(cyanonet hyl) am no] carbonyl}
cycl ohexyl)-4-(1Hpyrrol -1-yl)benzam de; 20
N-((1S, 2R) - 251 anonet hyl ) ami no] carbonyl}
cycl ohexyl ) /- t 2-yHbenzamde; N ((1S, 2R)-2-{

), .2 %IW |
) 4-|':t 4-[ (met hyl spl fonyl ) - am no] phenoxy}

qge! N ((1S, 2R -2-{R] (cyarzorret hyl) anino]
carbonyl } cycl ohexyl)-4-(4-propyl HPper azin-1-yl)-
benzam de; 25

at¥l {vﬁér%lrizfﬁ)RIQaTﬁ{lis(ak@s-cﬂeﬁﬁé’cﬁﬁm%nﬂPt hyl butyl ] am no} car bo
nyl ) cycl ohexyl]-4-(4-propyl

9%%%”&?&3& ‘Z% erelgrsej%g‘l}pound is 02f tiie formula (III):

cycl ohexyl ) -4-(4-isopropyl pi perazin-1- yl)benzam de;
N-[ (1S, 2R) - 2- ({
[(1S)-1-cyang- 3- | but yl ] am no} car bonyl )

4- (4 0

cycl ohexyl ] -l4- ( - 3 N
pr opyFpiReraziNl- yIN VS\QZBSJ/de//l\I-((ls,ZR)-Z-{
R (cya hyl ) Ham no] licar bapyl }

ex# ) - 4- (1H i mi Bazol R1-yl ) benz- ani de;
N-[(lS 2R -2-({ [(19) -1 cyano 3-nmet hyl butyl] am no}
carbonyl ) cycl ohexyl] - 3-oxazol - 4-yl)benzam de;
amgbwhereg fy RrendR @ne @%ﬁﬁyec}\m(qlaﬂ@ BR)-2-f |
(cyanonet hyl ) am no] carbonyl }cycl ohexyl ) benz- am de;

109 I%%ﬁ{ Qﬁa 39 clgﬁ:ﬂ_/l mgﬂ/sQQQQ%ounéfs selected from:

1S) - 1- cyano- 3- et hy am ngﬁﬁ ar bo
mb[ ﬁ)rﬁ cwneﬂﬂuersz etlpyl ]aazlaplcaﬂapmyk}é pgigbenzamide;
NNEZ[ ({}@;Z—ﬁé eri& bMﬂeﬁ)&‘ }l‘eﬂb{rﬁQﬁm’f’o}Hﬁbbﬂﬁ%&lﬁh&)@ﬂl@%e@%}@gem-

p| G@?lé%l n- 1- yI ) benzam de
NNfZ(-F :[-ﬁS?- Rlcéygncih(tﬁYeﬂzr;%gﬁﬁﬂ}lég%lMﬁglm ?c’yagﬁéﬁégl 1-4- ethylbenzamlde,
NNE/ (@8:28) ﬁﬁﬁ cyarfo( [:xcggpaﬁmﬂgmﬁ a@mq}éqrbewlwﬁithl 4 (1H-pyrrol-1-
cy %Qﬁi&ﬂlhe“ (1-et hyI p| perl d| n 4-yl) - benzam de; 4-

(IRI enzyI erazin 1S 2R -2-{ [b
sgtegmeond F/AR)-anki [AEY h’é}faneﬁyth}l@y isstistsino abonyDeyclohex]-
be%i’;}ggnql1 4 (5-bromot hi en-2-yl)-N-[ (1S, 2R) - 2- ({

I\} E 15)-1- cyano 3-nmet hyl butyl] am no}carbonyl)
2-( [(1S) 1-cyano-2-(3,4-difluorophenyl)ethyl]Jamino}carbonyl)cyclohexyl]-4-meth-

oxybenzamide;
4-bromo-N-[2-({[(1S)-1-cyano-2-(3,4-difluorophenyl)ethyl]amino}carbonyl)cyclohexyl] -
benzamide;
4-bromo-N-[2-({[(1R)-1-cyano-2-(ethylthio)ethyl]amino}carbonyl)cyclohexyl]benz-
amide;
N-[(15,2R)-2-({[(1S)-1-cyano-2-thien-3-ylethyl]amino}carbonyl) cyclohexyl]-4-iso-
‘ propenylbenzamide;
N-[(1S,2R)-2-({[cyano(cyclopropyl) methyl]amino}carbonyl)cyclohexyl]-4-hydroxy-
benzamide;
4-bromo-N-[2-({[(1S)-1-cyano-2-(4-nitrophenyl)ethyl]amino}carbonyl)cyclohexyl] -

benzamide;
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cycl ohexyl] benzam de; N-((1S, 2R)-2-{[(cyanonet hyl)

am no] carbonyl} cycl ohexyl)-4-(2-furyl)benzam de;
WORGEAB28R) - 2- ({[ (1S) - 1- cyano- 3- net hyl but yl ] anPCEP2004/005830

}carbonyl ) cycl ohexyl]-4-pyridin-3- 15 yl benzam de;

N-[ (1S, 2R) - 2- ({

(/11?33){;1 ?{f(ﬁ@z%%fifg[}ﬁkxﬁ’d{%}gﬁdﬁgkﬁ&éé‘uﬁf%ﬁﬁz carbonyl cyclohexyl]-

4- (ﬂmnlgpk;amony]og]gnyﬁ)l Q-.t](n{azol -2-yl}amino p1per1d1ne 1 carboxylate

N- ml %gcﬁg?(f( éﬁ@r@fﬂﬂﬂeﬁ?@é@% n}?%:lsulgbcyclohexyl -[2-(piperidin-

N- (4 5[1@12@)) 3 {hlpzdﬁaﬂ]i}mtmyid)e tafiiorojcetdesbony | }

D e L e R

eokramide) - 4- [ (et hyl sul fonyl ) ami no] - benzani de;

I\w:([lé %%F%) §§/ Qfa{)n&é@c{o% @@%&’eﬁ%‘lgﬁmé{fz%%&lﬁ)%&m&&xﬂ ]-4-(2-mor-

i rplwlly+4eylhfrhmy)))bemmmrd e;

N 063R 3R @1 ErdloiShipbriN ARt IR RY DA RPUSEAFA LR 5-ox-
di rzdl-3ybbéroamjdeenzani de; I\I-[(lS 2R) - 2- ({

45: @%%%gy?ﬁi—}%—?%—?g}% ?g‘zﬁzj% Zf(;:] % no\fngth%lgﬁm%m carbonyl}-
enz:a zamide;

4%}1[1141% 3@8 Z?R')-(%{L[ éié}lfnjneﬁ%ﬁn%?o}ga?h hl%{ylpg}ci’gh]exyq}benzamlde

Nl( (3S2R)-azid cymcyhethylémnmm dehonyh}{cf dGh&R))-L(4-{nethylpiperazin-1-yl)-

Cy(]:q@lﬁjfmﬁ?!ang 31m(et2hyl tbﬁt yl ] ami no} car bonyl )

No i}t 8,2RYH2} b cpmordethylélaryinbﬂ)@ﬂzmyl}dydo]héxy[)(]lB -ARheridd-d{carboxamide;

NeidFeREE PR Ml M T B st -bichenyt--

I\I-(c@ﬂ:féxi’rﬁjde?_ { [(cyanomst hyl) am no] carbonyl}

LIPS AR S e

NNE(DLS,2R) ZF{X -c2ar(o[methyl)am1no carbonyl} cyclohexyl) 4-thien-2-ylbenzamide;

NP RRE 2 s Rl AR ,ﬂfy SRS Gmethlspdfony)-

| bendaniphbsixy Nbér(ziﬁnf?d?) 2 ({

1\{ &i& éﬁé%y{)fﬁac?%mf’ne E%H%I ar b§ %L%/})ropylmperazm 1-yD)-

behearntide;

SR %%@l%?ﬁwﬁarawé Rt FRUERYFF B ropyt

be nipaae-1-ibleh 2amnid8) - 2- ({

N%&igéﬁg-;gﬁﬁ%y%wqﬁﬂp%%gﬂ éérllonni lglgf1 Lo nl@-isopropylpiperazin-1-
yl)benzamide;

N-[(1S,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-(4-iso-
propylpiperazin-1-yl)benzamide;

N-((18,2R)-2-{[(cyanomethyl)amino]carbonyl} cyclohexyl)-4-(1H-imidazol-1-yl)benz-
amide;

N-[(1S,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-(1,3-oxazol-
4-yl)benzamide;

4-(5-bromothien-2-y1)-N-((1S,2R)-2-{[(cyanomethyl)amino] carbonyl}cyclohexyl)benz-

amide;
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yl pi perazin- | -yl) ethoxy] b enzam de;

N-[(1S,2R)-2-({[ (1S)-1-cyano- 3-net hyl butyl ] am no

wQ cambaingd ) cycl ohexyl]-4-(2-pyridin- 10 PCT/EP2004/005830
4-yl et hoxy) benzam de;
N-[(1S,2R)-2-({[(1S)-1-cyano- 3 met hyl but yl ] ani no

N- F@F%;Rg—%log({ ?ngﬁ?ﬂﬁ%%]me fl? 1%M5ﬁ3%cgc?r onyl) cyclohexyl]-4-(1H-1,2,4-

[ ( T8pzal= @migst hyl but yl ] ami no} car bonyl )

S A ot
cyd?lb‘ﬁézéy’rl)'Y enzipiser i di n- 4- yI met hyl ) - am noj

SR ST

a_m gzaml €5

§%§§/ %R?é@a&ﬁ&%@%;{'un%;(&Pl?or?gﬂ}'E‘gHB}{éMt Y11 3M i9p GRIRA-y1)-

)hepZ ®y) benzani de; N- ((1S, 2R)-2-{

%%Q%/eﬁﬁﬁ@te@ Zf) ?gl)nlglr(?g{ an;y )gll} };agggn)?;c/l}yl)agnn%] carbgnyl}cyclohexyl)

N- [beagnides 2- ({[ (1S) - 1- cyano 3- net hyl but yl ] ami no} car bo

4- Xll)(rigﬁé?h)gg—?wﬁ\f( ? QY( 1§)Z9 o\[%y)ngeitﬁﬂ%é{ﬂ g%&nc%?arbonyl)

} caytohgyl|beymanutiexy| | - 4 [(pyr|d|n 3- ylmethyl) am no]

R L

N’fﬁtlﬁﬂR]) -2a(t{ (18 }-bewamrd teethylbutyl ]amino}carbonyl) cyclohexyl]-4-pyridin-3-

%ﬁ} 2 ({[(1S) 1 cyano- 3- et hyl but yl ] am no} car bo
nI cyc d;ﬂaxl pyridin- 30

NS{()IS,[ERQ)-[Z)/ ﬂéhiﬁlymdefi mkth‘(lb@;yﬁ Rnits}Earbonyl) cyclohexyl]-4-(6-methyl-
ﬂ{TEt 2)]%?118%] car bonyl }

exyI t hi azol - 2-yl net hyl ) -
4aﬂni<n oMod (sl R ez { [ () {11 §aB&RB- @adthylsulfonyl)propylJamino}carbonyl)cyclo-
S lilg(t;%ano 3- met hyl but yl ] am no} car bonyl )
cyc (1 nmet hyl - 1 H pyrazol - 3-yl ) benzam de;

N3§ 151-230 BS &R}n@ﬂétbyk)g/mnmﬂmt‘tmdy)} @ulohedyl)e4( bamethyl- 1H-imidazol-5-
cyc hex 4-[ (1H pyrazol -1 -yl met hyl ) - am no]
RS
%0 2004/ 106285 PCT/ EP2004/ 005830 - 56

N\lé((ls,IB)-zR)[GC&alﬁoméﬂhylammﬂ daybgraptti apdphegi)bohifthéthylsulfonyl)amino] -
cy% oh%él)él) 4-[ (4- met hoxybenzyl ) - ami no] benzam de;
2-{[ (cyanonet hyl ) am no] carbonyl}

N':Q((IB GRQHde )(18)-( 3y yo-B-ahéethdbytyl nmiryd | rarbbeyl ¥ eyl adbexyl]-4-(2-morpho-
lin-4-ylethoxy)benzamide;
N-[(1S,2R)-2-({[(1S)-1-cyano-3-methylbutylJamino}carbonyl) cyclohexyl]-4-(2-piperi-
din-1-ylethoxy)benzamide;
N-[(1S,2R)-2-({[(1S)-1-cyano-3-methylbutylJamino}carbonyl) cyclohexyl]-4-[(2-mor-
pholin-4-ylethyl)amino|benzamide;
N-[(1S,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-(2-methyl-
1,3-thiazol-4-yl)benzamide;
N-[(1S,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-[1-(2-meth-
oxyethyl)piperidin-4-yl]benzamide;
N-[(1S,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-(2-pyridin-
2-ylethoxy)benzamide;
N-((18,2R)-2-{[(cyanomethyl)amino]carbonyl} cyclohexyl)-4-[1-(2-methoxyethyl)piperi-
din-4-yl]benzamide;
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5 N[(1S,2R)-2-({
[ (1S)-1-cyano- 3- net hyl but yl ] am no} car bonyl )

weyehobhesyl ] - 4- (3-pyridin- 4-yl propyl ) benzam de¢T/EP2004/005830
N-[ (1S, 2R) - 2- ({[ (1S) - 1- cyano- 3s et hyl but yl ] am no} car bo
nyI) cycl ohexyl]-4-[(2-furyl- nethyl) amno] b

5%?% RS{ IS) czrancs 3- ]r_ne(‘:c?/)éllr)]u éamm%ya[rgﬂrpgﬂ (jyclo ﬁxsilcar }g(ll-meth-
nyyp E]DQ ]ammq}lzer(mw €0

[@fg)%‘flz %Xé) gtgge bﬁﬂ@ﬁ%ﬁf hi({éarg%'??ﬁ? gy%roﬁq{exyl]-z;-[(ﬁ-methyl_

cy(H yoidix1y])o%ylp inzm; &

I\FF(‘I%,)%( '20@2?“2 cket o %@@p@% ?1103 %&% %@oh%x;ﬁ}izl [(5-methyl-

cycnmldgx%’})meﬂ(l}élb@yxan@ldn 3-yl et hoxy) benzam de;

N\I%[ 56’%% éﬁ%sﬁl&%@s Jﬂ}é}%@ﬂ&wﬁ afBld ¥ B Aﬁf@h@ﬁhf 3189 4-meth-
az O’ﬂPIPeI\}Zlnelt plydt @e'ﬂﬂzeanmmeie, N-[ (1S, 2R) - 2- ({

e B SN s« i

N [4 5118;112@) gnzafnide;
Cééﬁéﬁi q&{ﬁ g)' ? f%{ Jy! ln?%%?’ﬂ;ll@ﬂ]aﬁﬂ‘}oﬁgarrg&?})ﬂ éyclohexyl -(3-pyridin-
oxi4dpplor@xy fhenzeimide- 2 yl ) benzani de;

I\f\;('[ )@%ﬁ; %IR%( ﬁl&a} ;ﬁq&%ﬁp&wﬁaﬁ‘ﬁ%‘}é’hﬁ&ﬁﬂ HRIBHBI LR B 1 H-
oX ipgotolil ﬂpim benzaatmylle,) benzani de;

NY A8 2R 2R G AT b Y ARG S TRLHER L ABRAR 4-yimetty)-

azcahnime})shbf@@ﬂl}immaatade,% N-[ (1S, 2R) - 2- ({
: 3
Ny AP RR SIS e SR ) it U SGEER er progpl > y0bens

bernnside;de;

I\f}y[:[lg.éﬁpl I%) g%{)g-i % y1’> ]m ZK?F%‘}_’H%%“%%‘)B?&IQOMX cfnhexyl -4-(3-pyridin-
1H3- ytpntq;my)bﬂngplnjldet hyl ] am no} benzam de;

NSRS metbrigriBolgricmh ey ehppby 3 prridin-4-yipropoxy)

cy deabmxigk] - 4- { 2-[ (et hyl - 30 sul fonyl) am no]

I\ﬁ tlié’)zh?%nﬁ gﬁ%)dg ‘Wéi%é %%%T%H%‘%‘B}Oégﬂgm ) gyclohexyl]-4-(1H-pyr-

cyczohByhbénzdmlider) - 2- pyri - di n-4-yl et henyl ] benzam de;

NP 2E AR Sty rasy e B lobexy)-4-((pyridin-
cyqﬂmbtﬁymﬁun%ﬂbe’hzﬁmfde i m dazol - I -yl) propyl] b
G AN O i
calrhsth ¢ﬁﬂi@bﬁiﬂn@arﬁﬁl&f| er and/or adj uvant .
AT T A R
I NSt ﬁpf@yﬂbgizﬁﬁucﬂlﬁct oris
N-((1S,2R)-2-{[(cyanomethyl)amino]carbonyl} cyclohexyl)-4-[(1,3-thiazol-2-ylmethyl)-
amino]benzamide;
N-[(1S,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-(1-methyl-
1H-pyrazol-3-yl)benzamide;
N-((1S,2R)-2-{[(cyanomethyl)amino]carbonyl} cyclohexyl)-4-[(1H-pyrazol- 1-ylmethyl)-

amino]benzamide;
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and/ or plaque rupture, which nethod conprises

adm ni stering a conpound of claiml1l to a human being
wo@eooanvdred . 13. A nethod for the treatnment of PCT/EP2004/005830

osteoporosis, tunor netastasisg_instable angina

pectoris 5 and/or plaque rupture, conprising

. i = , i v
RS i R b e i e Al
ef kedropenzamsdeit of a phos- phonic acid or phosphonic
| . . . . oni . )
N T B g S hen ) S P PR ooy
i b&eozeoride aci d, risedronic acid, pyridronic acid,

. : I . ( PP
ARS8 09 L SRy ks gt i
10 4eylprepxbbergamids eof . 14. A phar maceut i cal
NRIESEL QSIS B Al DAL 2ot
al emethg)rneingBiedzargidamdr oni ¢ aci d, cl odronic acid,
M| AESRER GIESH oo g @l mirlb ARG AT GBIl g 12-0H
z olimidizolnl -gl) ethiory| bemzamigdhiar maceut i cal | y accept abl e
| t j . .
e Tt T
t hexalothivinorplotliové ybbbseemdee. 16. Use of a conpound
. t 1 t o DI
NPl RLT QR S PR TS AR M i RO A PR el -4l PSpyridin
angrylethpegbenrzamidamd/ or pl aque rupture. 17. A net hod of

NPLRRR SR L SRITROMA S RhoehB i ERRAI gk P11
R2 a@olf1-ymethfifrepzamidei s a | eaving group and Rl, R2,
o ST S50 ST bl SRR imor
PCheR280Ab&05ER3ME; - 58 wherein R4, R5, R6 and n are as
hﬁ@(ﬁﬁ,ﬁﬁg-z%@{(;k)@if!:‘y%rio-3Pr{led%’}lbﬁt%ﬁ%ﬁn%‘-ica%&%ﬂP%}é[b%e%]-4-(1,1-di-
oxido-1,2-thiazinan-2-yl)benzamide;
N-[(1S,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-(1,1,4-tri-
oxidothiomorpholin-4-yl)benzamide;
N-{(1S,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-(1H-imid-
azol-1-yl)benzamide;
N-[(18,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-[(2-pyrroli-
din-1-ylethyl)amino]benzamide;
N-[(18,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-{[(1-methyl-
1H-imidazol-2-yl)methyl]amino} benzamide;
N-[(1S,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-{2-[(methyl-
sulfonyl) amino]ethyl}benzamide;
N-[(18,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-[(E)-2-pyri-
din-4-ylethenyl]|benzamide; and
N-[(1S,2R)-2-({[(1S)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-[3-(1H-
imidazol-1-yl)propyl]benzamide.

11. A pharmaceutical composition comprising a compound of Claim 1 and a pharmaceuti-

cally acceptable carrier and/or adjuvant.
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RBRA N% N HN:ny RR RR5 wherein R2, R3, R4, R5
and R6 are as defined in claiml, wth a conpound of

wo eromb@a@sy Vi) O A X R~ (VII) wherein X is BCT/EBP200410P5830

group and RI and A are defined-,in claim1; to provide
a compound of forrmula (I). 10 18. The invention as

10€X Bleth RS fid¥etment of osteoporosis, tumor metastasis, instable angina pectoris
and/or plaque rupture, which method comprises administering a compound of claim 1 to a

human being or animal.

13. A method for the treatment of osteoporosis, tumor metastasis, instable angina pectoris
and/or plaque rupture, comprising adminstering to a subject in need thereof an effective
amount of a compound of claim 1 in combination with an effective amount of a phos-
phonic acid or phosphonic ester selected from alendronic acid, cimadronic acid, clodronic
acid, tiludronic acid, etidronic acid, ibandronic acid, risedronic acid, pyridronic acid,
pamidronic acid, zolendronic acid, or a pharmaceutically acceptable salt or solvate thereof,

or mixture thereof.

14. A pharmaceutical composition comprising a compound of Claim 1 and a phosphonic
acid or phosphonic ester selected from alendronic acid, cimadronic acid, clodronic acid,
tiludronic acid, etidronic acid, ibandronic acid, risedronic acid, pyridronic acid, pami-
dronic acid, zolendronic acid, or a pharmaceutically acceptable salt or solvate thereof, or

mixture thereof.
15. A compound of formula I according to claim 1 for use as therapeutic active substance.

16. Use of a compound of claim 1 for the manufacture of a medicament for the treatment

of osteoporosis, tumor metastasis, instable angina pectoris and/or plaque rupture.

17. A method of preparing a compound of claim 1, comprising:

a) reacting a compound of formula (IV):

(Iv)

wherein X is a leaving group and RY, R% R®, A and m are defined in claim 1;

with a compound of formula (V):

R
I
N
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wherein R%, R®, R® and n are as defined in claim 1;

or
b) reacting a compound of formula (VI):

R
R4
N
I|q2 O R5 Rs

5 wherein R% R%, R*, R® and R® are as defined in claim 1,

with a compound of formula (VII)

o]

e

(VID)

wherein X is a leaving group and R1 and A are defined in claim 1;

to provide a compound of formula (I).

10 18. The invention as herein described.



