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DERI VATI VES Cystei ne proteases have been vi ewed as

| ysosomal nediators of term nal protein degrada- tion.
MG AksdeW y di scovered nmembers of this eng, %fg@ %U%aﬁssﬂ
owever, are regulated pro- teases with lim

expression, which inplies sp%0|f|c roles in cellular

physi ol ogy and 5 thus would allow a specific targeting

of these activities without interfering with the

general |ysosomal protein degragation. Devel opment of

i nhibitors of specific cyst ei ne proteases promses to

provi de new dru s f

bst eopor ost s TPEAEGRIEIE PRATRHY onl o

i nfl ammati on, cancer and mal aria [ Brome, Drug News

Perspect 12:73-82 (1999); Chapman et al., Annu. Rev.

Cpigise pro@a63h 88 b(eeilﬂeé‘v)dd as Ib'ﬁbsﬁlyisltlﬂd:d‘i}ﬂ()lp bﬁte&aﬁﬁl;pr@&m drgrada-

|40 of enz
N R e A G
teawa with mitad isse sxpessibmmHish ippliespecfiarelep nme&d@amsmlogy and

tHok S 8mtallyw b Qﬁé’cﬁie @a[rgetﬁi% ok gRstacdvind mﬁuﬂh&ttﬁﬂﬁﬁtﬂ fhe %Q?eral
apain faml|y from sequences fa een bt al Ned

1 Eng gtelp gragatxqq Dg(efqymekt o e‘lhl orfzo cystzx(lg())ro&q%es
phinﬁﬂa@ y&pxﬁgdh welr ahuas iy mﬁ@h@ﬁ?hﬁm’@ msopfokds&]; neurodegeneration,
red.a nt |
AR MR EAP, nis rnt B e lagicl D Vs FREERTEFbF 1009
Clhpanan <2 619 AbhOGR<V1RIgys (SRFIBB)199REcent obser- vations
indicate that cathepsin Kis the nost potent mammali an

t§§é %?ﬁeaéé? Eaaneg%dﬂe@ thto tvf?stuguer@ﬁﬁlﬁesKthe ﬁin dflen Thes dated to

I.NS are al so potent co enas

| Htj'a:r eahpr%ﬁ%"emw;@m%%@s a‘&b‘é@ﬁ?l’%‘ﬁ%‘%‘l amy ofrﬁbmmer BEPiggpes.

Pfebéiltlfy\ Gerd/fe RI1OAEESIA AN frhieibc LTRSS fiy ®6m which sequences

g BRpP %?%é”%ﬁ‘@gﬁ?@?ﬂ fd %fﬁaé b Z@Hn@%‘fqomm

hpdrplhset dlathebsit Kata first isedvared abediie praninemyia kb nteddain

am&eprgg Hndﬁgf(f]% ‘?eﬂuP@Ltkﬂ ;}0&%1. oA 23@‘91(#&?%9 ?@4}3 aIE]ec?net obser-

e nsi on
Vw;r,mtdyg@ ﬂvft cathépsisi Téis ¢pympst patent mrmatmeliary dastasc)fet described.

}F‘Sﬁﬁk as el asacaﬁfggﬁn%dqp hRdRe p@t@g‘t J&ﬁ%@eﬁ&s%@aﬂ%elaﬁnases

exp r rracropaes or cells In
5 @Peerﬁﬁmaé?}ﬁﬁmq?ﬁwnsﬁbe HYARIQISRES wfthwﬁ%ﬁsyahand@r

Iytscnoﬁasn @aPhAfilets k& Tell RrfaltQnIGHasit lcQE\thiﬁIceé} at thaRsdethe

| | b
o e G Nl R B harete G FRER R ROt Bl PRSI fpbitors
aleyssdlmied engcantteassved as opliyeiologichlastessianaf thelysgenie f Thistype/of

ﬁﬁq%? fk%ﬂ nluﬂatc{wma& o?éaﬁ%% ?Sn% md/'c\ro%%a%e, %1?& fng algoet;evﬁﬁmted

cystelne and
bY ethermadrephagrsor b@'@ in fhe p@rtwé of inflemmetion tTha ebyndanceRd paghepsin

KMI BstedBasts ledd <3 %he(s%%%gﬂon ﬁXﬁ‘éﬂéps% K %la%s an]nn;g?'ialat role in bone re-

siol. 150:;: 31;2: Cat hepsi been
S% Ut pludies ppv 9t K& tagr@ @ftmmt ‘ﬁé’fﬁ“éﬁf%eas% osteo-

clygd dndaﬁsphcﬁﬁdmw S@r&y@lﬁﬁ lslﬁﬁagig l;ﬁedt‘al’:lﬁt@ dﬁ_%é%%tﬁﬁ%@?ﬁéﬂ‘lﬂlﬂlﬁﬂion

0
ot B AT SR PRioP g B Sr e AP gegl - Bone
MimRes. 7438 (1@9%15 iBuerts et all byCeBi Phybiol. [:22CH1992)]} Gutbepsin K has been
alde It @in%%ﬁl k8083 of Ii#f:at{ent%,ﬁas e 24 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
cont ai ned abundant i munoreactive cathepsins K and S .
Most of the elastolytic activity of tissue extracts
associ ated with human at heroma conpared to non-at her o-
sclerotic arteries could be~ ﬁnhlblted with E64, a

g&tea%ka%wﬁ gx&és%oﬂtgme{t@e &% %%a% ger Zegregsum%phages in

ogressi on an asli s ar
aiﬂ?f’&%@ emtaned abyprant immgnergactivaedpsing Ksne s - &@swélﬂlle eastolytic

RivityRE ks &a&hatagseaat@a witBRGE8An §@klosnal doBiPaRidl taﬁ&y.athem-
tumrs and %ﬂ E@&g éwgﬁgon of netastatic cells into
sglFiohn arteFiea %P% % 64, a ogpissleciiye Grsteing prgtease inhibitor.
degrada- tion of extracellular matrix proteins and
'Ednm; praguessioe apd slesthyid dre cactcievizédjby tBairveqian of tmbadnto ad-

sh PR Sy b DI oPLAR el R BrinfdPy MBloks A3 the

reast tunor-:-deri ve one ne
1{1@‘Frﬁftqr’e€?ﬁ@éﬁﬂﬂswla felsénto grgans. Ehere erocgaess arSHsGIBEL BZohe degrada-

ill 9 aCe) I
tﬂ: 9 akdac mn&h@@m&ggggg Fh?ﬁ equP? kzaﬁ%g%m%tzaoo ﬁ:ﬁtﬁégsﬁﬁt has

nd M ner al )
RO R VAR N ﬁ ershRgr flspiygihone meta-
sabip [Tartlked @b Bvdne vydl., CAPORRAT;538R5390 (184 Y, hn& pioeaRScancer

RBEREEA! Lo P R e b o Pt iz 3o OB o,

vi nyl sul fones, am noketones, and hydrazi des have been
Dilfesent thsses ¢f cempagndwalcb asr@dqhv@tseasla ketviathionglrcompounds, halo-

rﬂeﬁﬁﬂﬂk&%s,%l%nﬁﬁgﬁ(etoneg%&moxﬁg%thg? Eetgn?% Wefdmétddbnium salts,

Veber et .
epRKY $acsiyl coxpmands gigy) gl formmamyprlictansiriang bydmedes have been iden-

tiGedRewIdse ﬁ%ﬁéaﬁv!m&bﬁﬂi‘s [ SelrhERtet acak Cher® HeB VY34 Y1 (1997);

b
VRSt Pt et Aot 8B CRIAAERC5E LRBT R opomings these
cd;rﬂjidnbjdf; suffer Groff idtluddladk of sdldcrigicd psQSRGilitpabise glahﬁa clearance

I t |
SR PELREE Al gl B S35 BB BBl i
cmtdriarg&ﬂmldgxcaﬁeﬁdd afpectedias) @perially eyshanveprobasez, andleting cathe-
pﬁh§&%&§dﬁ%&h&%&ﬁkes their manufacture and use as

a first aspect, there is provided a
conpound of formula (1) RB D()mRa N NS (1) R-.A
Disclosgd h@eRGare Rﬁv@ﬂb@nmrmide ni2Glerderisati vesnhkir tnoandfacture and use as

i w@%ﬁﬁﬁw ek fOV&i‘CFQ?ae?qs&mPugﬂd% foryle (D

|nd|V|duaIIy|sfromO is fromlto 3, and Ra,
Ro and R each mdepgn ;Iy |4s hydrogen or al kyl;

| N
" / (D)
R R“

wherein:

m isfromlto3;

n islorz;

A is-(CR°R® 2)p~3 —O- (CR*R®)s-, ~NR®-(CR*R®,)1~; 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;



-3- R is halo; alkyl; alkenyl; al koxy; hydroxy;

am no; aryl; heteroaryl; heterocyclyl; -S(OgRd; -NR

dS(OgR; or -S(O g NRIR wherein qis fromO to 2, Rd

is hydrogen, allcyl or ogt3i onally substituted phenyl

and R is hydrogen, alkyl or pyridinylnmethyl; R2, R3,

R4 and R5 each independently is hydrogen or al kyl; and
R Rhals alkyldlslRgah alkak WydrofPimpiaidyly hetula iyl hdterdydanzy|

AP S Ry 5 B - i,
jal optemllypubstitdtgdirbogd andR® is hpdepperq alitylroripgridingmethyt; o
2 R Rl RS : ' .s.fal o or optionally
R6 Réu%\g???u%%g lgc;]eg%(%ﬁﬂ}ﬁgﬁ%% g‘ﬁrgﬁnﬁ’ ?mbsub- stituted
R EWan’@H?Yb ﬁypqm{lﬁ%b’stxtggpglibg%y}rﬁiﬁw nethyl, pyridylmethyl, cyclo-
AARERICRIGIB@)RR" whaB R, RP M dREQE ixfa@bréaae@@ﬁ@ﬂ}fﬁﬁ)geﬁ or
salts, soh_vat £S ,0r pr odrugs thereof. The di'sclosed
é%ﬁlpagﬂﬁdﬁ RIVE°4h inhibitory activity on cysteine
with hegiredsethat wionmdR' igaid sraptiandly sobsteytsd gliengl, Rf wbpasaby aib-
: I: fam.l.v, n igul arly on
sitobel BB Bl HBE Bt R R LA ) ™ st
and Ri’éﬂfl%'?@ml@ﬁ]’ gecepialdasalie gelvatesor predmgsthesaf: pri si ngl y
found that this inhibiting effect on cathepsin Kis

i 11 | |
he SSHESH AL 1SS RE R by R0 ORI Mol e
partiduidnlyort cystehidyepsiasesiéf thehyaphinlupértfirily, efv e idoes piatioileds en
jnhibitors_such_as cathepsin S, cathepsin L _and
cystepgipRpayeh ofthecathgpsin Semiba most ptienatx opieatheesin K. It was

sumrggglgo%qﬁ e 496 'lﬁ{in% Offéty Ioﬁ C g%%siﬁ?@i?ﬁglg&gvlgn&ﬁﬁ respect to

fically inhibitihg cathep
other zethopsins §Vhilde@nyswdds of genbml farmedd (Tpndry effidésbridhibs

whi are associated wth cystei ne proteases such as,
catheglp i@m% 4lion (eﬁ{f%%mfﬁfﬁee%g@twﬁ SUrSHAEN AP cthepsin L
and chtHBR¥in BEE ARcAS kerITRIR M ﬂf&%bf&o&ﬁméé ?ﬁ%@%@:‘ RiRAPED)

myocardi al infarction, angi na pect ,
are usghy ifersspeeidicall y mhitgtingéathepsindfiEhayugan ucenrdinighdrsised tfor the

i schem c attacks, amaurQsjs.fugax, peripheral arterial .
treatnpBF BE BBty R ST LE] Bih e PrRBRS b of o Ehusiosis
osteo& i 1Hs, MeBMRAMRA hrth@RJ AR R3hetdRhd4, GlARGUINMEMAIR! b SE erosis,

i nfl anmati on, autoi mmune di sease,” mal ari a, ocul ar

myocpudind infarction, angina pegterinyinstakle angiop ipeetbns,strdks gdapie rupture,

.Di.sclhosed herein is a t hod .for .the .oro | act.i ¢
transiGh LB ADELE elofosPs AR REibra BBl RN R o e
restendsis @fBdiopladty aly Q6@ iphacRim@h€ a5 @SmBULAb8S aneurysm formation,

ost eoporosi s, osteoarthritis, rheumatoid arthritis,

inflamryatinn, pptodBMABE diseagk.onelanit,eetlan fundus tissuersatapethyendsi s,
respirE%&Fc?i@gésQ.l infarction, angina pectoris, instable

angl na péctoris, stroke, plaque rupture, transient

i schem ¢ attacks, amaurosis fugax, peripheral arteri al

. .occlusive disease, restenosis after angi oplasty and
Disclesed hercp aanetapd fodbopionbylagts andéorsherapgisimtresment o fiseases

i BE LSBT TE SASERFooflL o s HARL
rheumatoid arthritis, tumor metastasis, glomerulonephritis, atherosclerosis, myocardial
infarction, angina pectoris, instable angina pectoris, stroke, plague rupture, transient
ischemic attacks, amaurosis fugax, peripheral arterial occlusive disease, restenosis after
angioplasty and stent placement, abdominal aortic aneurysm formation, inflammation,

autoimmune disease, malaria, ocular fundus tissue cytopathy and respiratory disease,



whi ch net hod conprises adm nistering a conpound of
formula (I) to a human being or an animal. In a
second aspect, there is provided a pharnmaceutica
conposition conprising a conpound as defined above
and a pharnaceutically accepfable carrier and/or
adjuvant. In a third aspect’, there is provided a use
of an effective amount of a conpound of the first
. ,aspect. in conbination with an effective anmount of a
Whlc}bﬂlﬁg’ﬁﬂzfﬁﬁ’é’“ﬁ%‘i iy pis{SHBE premPewRd pitormyle) (Bde & dumag being or
an anghgndroni ¢ aci d, cinmadronic acid, clodronic acid,
tiludronic acid, etidronic acid, ibandronic acid,
ri sedronic acid, pyridronic acid, pamdronic acid,
zol endroni.gc acid, ..or a, pharmaceutical ly acceptabl e
Tn a sE8ne ASpect dficrR FbTPKgPL o PhEgachT Rl RO QRO TS NEl o
compBBARLALLSHEE aBvetantRGhaARRRUEQFy dcB&tiv€8IrABNnd®Rr adjuvant.
ost eoporosi s, tunor netastasis, instable angina
pectoris and/or plaque rupture. In a fourth aspect,

: S oVi arnaceutical conposition
ina dRFPobe B RGP TRE R P IR R Sifibuga of e firs
aspecpimaspitimitibnagitldarosffeiios @ﬂﬁ_@ﬁlﬁtﬁ)f&t?l‘@ﬁ;l)}ﬁﬁi@@ﬁcﬁ& Ifh_’ogpﬂonic ester

al endronic acid, cimadronic _acid, clodronic acid, )
selected frggt Yandroniciagid, eimagdranis eeid@lefironic Baidatildionicasidi etidronic
acid, HaREhiROIcR, ASbdtoniC U AT En e 8 pRAT SO R Adlopic cic
or a phaintacoutically weteptableesnb of soloaterthortefl or mbat@aherbdr far fhef t h

spect,. there is @r%i ded a ccimpound of formula | |
man“%‘fgs? af%aleﬁﬁa{nﬁ'ét F frgtregupent o1 ostgepogass. MameHastagatis, c
instab®CAr s SdtRsHsBMARY pldduénrickh aspect, there is provided

t he use of a conpound of the first aspect for the

manuf acture of a nedi canment for the treatnent of

1n o SRR hiis P eg Goarpaipical RO SBUS AP SRR
compbliieY & thé fifdt ayjedesthde FHRERIRMI Ohci® bEPRIsbRShif S RRERE Rfm

the first aspect, conprisi ;Lgl a) reacting a conmpound
alend@plefmd;mrgactrpmp aci@pclogeno acahtiidranic agid, ¢tidroninkedei n

toanafiaf, 414, NI HER BrAfB0lt i B aR el Soip e5i. o

pharnfRéeuttddllly acceptable salt or solvate thereof, or mixture thereof.

In a fifth aspect, there is provided a compound of formula I according to the first aspect

for use as therapeutic active substance.

In a sixth aspect, there is provided the use of a compound of the first aspect for the
manufacture of a medicament for the treatment of osteoporosis, tumor metastasis,

instable angina pectoris and/or plaque rupture.

In a seventh aspect, there is provided a method of preparing a compound of the first
~ aspect, comprising;

a) reacting a compound of formula (IV):




RR6 (V) wherein R4, R5, R6 and n are as defined in

claim1; or b) reading a conpound of fornmula (VI):

R3RA NN HNRZ OR6 6 5 wherein R2, R3, R4, R5 and

R6 are as defined in claim3b- with a conpound of

formula (M1) O R'"1--~ A~ X/ (M) wherein Xis a

| eaving group and RI and A are defined in claiml; to

provi de a conmpound of forrmula (I). Furthernore,

di scl osed herein is the use of such conpounds for the

preparation of RNed|{canents for the 4- treatnent of

di sorders whi gh ape™associ ated”with cystein proteases.

Di scl osed herdin & processes for the preparation of
. Yy (1). Unless otherw se

i gl cat gd e foll ow g definitions are set forth to

i || ustraxeand Gefineth rvireani ng and scope of the

various ternms used to describe the invention herein.

In.this_specification e.fegm"lower". is used.tq nean
o T OO e Ao R s § i sesned Bisedt Tone
-t ovifloutongaiubd of Btankgy):. The term "al kyl" refers to a
branched or strai ght chain nonoval ent -sat urat ed

al iphatic hydrocarbon radical of one to eight carbon
at ojrs. TQg.hern1"I0mer-alkyl" refers to a branched or
StHM ai n nonoval ent al kyl radical of one to six
car bopRrat ons, preferably one to four carbon atons.
ThiaSteﬁn1is(@yrther exem plified by such radicals as
met hyl, ethyl,” n-propyl, isopropyl; n-butyl, s-butyl,
t-butyl and the like. "Alkylene' neans a |inear
satherent BY RdjRfahd ntardu de@edrihelins di cal of one to six
carbon atons or a branched saturated dival ent

hydr ocar bon radi cal of three to six carbon atons,
' e%@r@ammmpdeﬂoymehéwm, 2-di net hyl et hyl ene,

propyl ene, 2-nethyl propyl ene, butyl ene,

H3
]
=
HN \></
r!-:a o R F

5 wherein R% R’ R% R and R® are as defined in claim 1,
with a compound of formula (VII)

O
A X
R1/ \g‘L
(VD)

wherein X is a Jeaving group and R1 and A are defined in claim 1;
to provide a compound of formula (I).

- Furthermore, disclosed herein is the use of such compounds for the preparation of

medicaments for the



pentyl ene, and the |ike. "Cycloal kyl" neans a

nmonoval ent saturated carbocyclic noiety consisting of

nmono- or bicyclic rings. Cycloal kyl can optionally be

substituted with one or nore substituents, wherein

each substituent is independently hydr oxy, al kyl,

al koxy, hal o, hal oal kyl, am no, " nonoakl am no, or

wbaah&y lofitisolersimhieh %reiﬁs@&ﬁé%@ ithREStbi pratehdts | I_‘jgbl%é&ieﬁjerem are
Exanpl es of cycl oal k noi eti es include, but are not

prpeRsyesdot e PW’@T*’@BP @ﬁ%e cogiponpdiniyformag Dopent yl |

cycl oheyl, cycloheptyl and the |ike, including

Bpkks Gt LSS IR NS 1SS0 o AR 38 e e

meypaigead F@}DE afihy Iﬂirlcma &ars1s asedod desgribd the heveftorthdrénwher e

R is alkylene and R' is cycloal kyl as defined

TREkie bgRcificallok Yh > )

A S R e RO TR R
B3t @%I"S&‘i’qt{:’)’f‘?m’ﬁ Pagysh as defined herein.
Represent ati ve exanples include, but are not limted
The teret TalkiyB mefas to e blaptleedion st:'al'gIE@:bﬁﬂ mydnanale saturated aliphatic

"Di al kyl ami no" neans a
P&%ﬁc@rﬁﬁ%%’éﬁ%&&% ee?d;g??ttcgg lIll?‘lﬂ%l ndependent |y represent

n al k | oal Kyl , or cycl oal kyl a] kyl group as
Thetsmelerieseli R s oty e ebinpiesieAall il of
oRe ﬂﬂdiﬁ&ﬂﬁﬁx&t i 1668, PR ﬁb@@@&&ﬁ carb%n*itﬂm@ MGhid tm bsl AFth & dxem-

nme a
Elfe A TR gt P v s AERL SRBiepr -ttty and
iﬁm@@lohexyl)(ethyl)an1no (cycl ohexyl ) (propyl ) ami no,

(cycl ohexyl - net hyl) (et hyl ) am no,
f&ﬂdfl@ﬁ@ li’:?e’éﬂ& IRl 4a%|.(r§t‘é@ MJVEIQﬁ'@ oc%gn E{&‘f al 61}%%13 t(;r gﬁ AB5N
refers to fluorine,

aFOé%ﬁ "-Fié bragiched spfuneipd ﬁl&alereirhwéﬁor:ﬁéon @datﬂbpfbhmtm tehargptoms,
efpl, fettylend ethytdalk 00d -RithethyIREY) a%ﬂ&?he@@éﬁétﬁﬂﬁ%gyl%et Butylene,
0 ﬁﬁgﬁmmordﬁfaem o atons .
Péﬁgig'é'ie’ ML e CHPCF3, - CH2CC13, and the i ke.
"Het eroal kyl " neans an al kyl radical as defined herein
“GirdyadivR rones a meoowalent batetet yaibogehc maietqamnhm diggmo- or
bf cﬁﬂc%ﬁsd cfoglk?l C§H Qﬁiﬁ%}aﬂf Qe% su'bs ﬂggg de one %Nﬁjlff%% gtlgtaents,

omt roup” con

W hegein)caghsupsiiiaend lmﬂ@ea#mﬂmhwem plkglirallboxyohay, halgalicl, amino,
Iﬂéﬁi@ﬂkyl:ﬁﬁﬁﬂdér inb hﬁﬁ&?bt‘ﬂ&vﬁ&:s tﬁ%‘i{l}nﬁ@}ca@& \ﬁl\%‘ﬁl les of

oaI Acal S throug arbon’ atom el n
Qﬁ@'éﬁi“ ealalg,qare ot g,qlte ég,@yc@cgqrm cyglpbutyl, cyclopentyl,
cﬂymleﬁ,a Icya&,}&btw land Bké 18 qn&ldx arti RS RnrAR  drivatifes BREDS

c cycloalkyl or
m%%@f@ﬁfé a7k Fbpﬁ%@ﬂd éﬁl edikeRd i s hydrogen, al kyl ,
cycl oal kyl, or cycloalkylalkyl and when nis 1 or 2,
@a@lqagt}'lalwy Imeaug/a:mmhkqﬂthe fofmuly eR’eRI”leimé RVib alkplenawmd R” is
RM&@- s Q0neARARaAl Kyl ami no, or dial kyl am no.
R

epresentative exanples include, but are not linited
}m%d 2- hydr goxyet hy La, .3 hydroxyprca{ni\IIHRZ hydr oxy- 1 -

amino” or “Mone mino” means a radi where R reptresents 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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hydr oxynet hyl et hyl , 2, 3-di hydr oxypr opyl ,

1- hydroxynet hyl et hyl , 3-hydroxybtytyl, 2, 3-

di hydr oxybutyl, 2-hydroxy-1I-methyl propyl,

= anj hyl , 3-am nopropyl, 2-nethylsuif- qnyl et hyl
vﬁ%?ﬂ%gﬁ onyl met hyl, ani nosuls onyl et hyl , POrER 200 is830
am nosul fonyl propyl, nethylam no 20 sul f onyl net hyl ,

Eiﬂﬁfb)ﬂo@lﬂnﬁ@@tﬂ Jlﬁ@ﬁhzﬁflﬁ‘ﬂ/d , mefHHt ATh&euLhHeR: ?lletﬂlﬁ?ﬂ%lno, (cyclo-

!
h nmonocyclic’ or
@‘?‘@2}@? )F’&b‘f% éﬂﬁg 8%1?@81szmmongwéi?lm’%1)(waw}?gmmo, (dehexyl-
wabylnetgl)amind, (GdohayidihyldethyiRmihayand ee 1fir ee ring

het eroatons selected fromN, 0, or S, the renalnlng

at t achpent poi nt eteroary
%H4b§ﬂBWﬁP@EgEW¢%?EdThe heteroaryl rlng |s optlonally
substituted 25 i ndependently with one or nore

E—Iﬁbﬁlklyt It tt&ﬂﬁs&alkyﬂ)ﬁlﬁ)f;@tﬁfbﬁhhnﬁtlhwhel oﬂmofér/:ﬁléx‘é b atffef(éﬂfﬁﬂé atoms, e.g.,

y a ydr oxyal ky
%‘gzets &Tdkﬁr Aty ﬁ é?lkfp‘éﬂ’él@@ XR (where Xis a
Jbond, 0 or NR (Wbere R is hydrogen or | ower-alkyl)
Hleterqrlisyl mpety aneyalky] radidel s defisidddmein whérgidrooeytyoat lmeshydrogen
AShd e FRA Qé}ﬂ:ﬁéh @J‘iﬂq@gu@&ﬂl@hﬁh@ eﬁ&@nﬂgld%‘&é’d% %_group con-

amno ﬁgﬁ gmrm ad l'am n
y o ‘&hqm 15 4R dntrger fronpdto)yith te under-
s&inldﬁlgﬂlﬂ)l the@idﬁ)ﬂdf RitRhmahtof H&lﬂefeh'd'%yl radlckib ﬁﬂblﬁg?lrhyaarbon atom,

TR RSt oL TP e eTRRIAL apik gy g ndepen-
daﬁa@ozﬂaach(m hydRgers acybythyh gyeltvaligl, bmlbamlkw whdith R0, R%is

St A A BB 07 o

C}éaampa,rmgnoalmlﬁmmyr rilhlkylemmm |Repr§r,sentat1ve

. eﬁé&ﬁlﬂ@& lnélﬂ&engé‘d Jfé/ het Hmfeﬁ%’tzoh d'glr%g&}{V% 20%&1%3?%/%%% 2-hydroxy-1-

| |
R A b bR Aot Doty 25
dityisssybugietihpheny | madapmbas ahinbabgy %ﬁﬂﬁoﬁi@p}@tzl-ﬁ&hylsulf-

TN O T ——
stlfonalnadtiyil, meﬂlﬂalhhloaﬂbhy]leﬂlybmthyhmhqshlfortyﬂprﬁﬁ;rl,&bhd|tlyd like.
pyrazinyl, thienyl, benzothienyl, thiophenyl, furanyl,

“BécRAWI m@a)ﬂs 'a%énoc&l’il’: BP!LMJch%ﬁ)Hcﬁ%?%l‘(% 12 §M§ ﬁtghlq ¥hving at least

EU|noI|n , 1soquinolin

BHLBRHS Bphenining gpe oo Byeeting hetﬂé@%ﬁﬁmﬁf%ﬁﬂl fyigm N, O, or 8,
tiaezeakRzol )éltomﬁﬁdiﬂg‘l&%ﬂﬂﬂ tﬁéﬂhdéksta.nd'ﬁgﬁﬁ&ttﬁé ﬁ?a@hﬁﬁknt pomt of the

hbt% noz og}haﬁl?cg %ﬁ%lg)ép A9 erorga%g ¥]$Ifg.2i]ilq ]1¥|§“-]r110 &l ilqgi,}%,gl%o%a]?y substituted
mfbpmmﬁ)a wigh onejtimak Blﬂjsﬁyﬂents,rtﬁﬁhﬁﬁy bhelbiywo, substituents, selected

acr |ﬂgﬂl %qugﬁicpn n . lé%ecf%%lﬁﬁl ﬁ%?ﬁk%kyq Eﬁﬁ%ﬁ#& (where X isa
bpadQ e 19 (wiyede Bijie hrdrogen o baviev-alky) esd Rlehryslodgen;ialicyl, alkenyl,
hyd#eke LRaHY hatdoy h‘lon@:ﬂgylarﬂiﬁB GF EH?%(QMO) aq}g'ﬁgx JHNoPe

use int erch ngea nmean I cal 1ere Ra
@Ry IaTI00| SABTE I, NRA MR éWltfrfh%tléhl@dquﬂ Qe bphsnd®” i
aﬁﬂdr@&dnﬂ)em&ylﬂuo aﬂmsulﬁj;;{( R, NEO,NIRP i(fhéty RMBIdRA are
r
i

R loa B RN PR B M50 TS

hﬂt@ﬁmatédwma&mh&aUWnaﬂbdcmdndhﬁ@y@@ﬂkﬂ@@@lammnadkmaﬂhd

 aRinobrld@8i1antiAG), alkoxy, haloalkoxy, alkoxycarbonyl, carbamoyl, hydroxy, halo,

nitro, cyano, cyanoalkyl, mercapto, methylenedioxy, ethylenedioxy, benzyloxy, hetero-
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15 atonms in which one or two ring atons are
heteroatons selected fromN, NO, 0, or S(O" (where
nis an integer fromO to 2), the remaining rlng at ons

The heterocyclyl ring naybe Opt|ona
gmgltuted i ndependently wi th one, or‘?ﬂ?%@mﬁmﬁ&m

substltuents sel ect ed fron1glkyl hanaIkyI

dgﬁ]ﬂﬁ%mgz Ky J)pn Sélrbﬁ&ﬂ:g{eg Ph%)‘@ rEB‘Q]{nEIéL of llﬂe\fegx rﬁlpr?m&%e‘é ?n)&{.lde,

BL i g Jye} tom Bl v el e olbtisazazob, gty
iscahiapl, mﬁrﬁhioyyl &u@a@icmtp@ﬁazmypﬂﬁé@l 'B)éxlizoﬂﬁérﬂﬁ HREHHM, furanyl,

Jé’?@f’éﬁe&g r ﬁﬁr} i ecg mld SR rroi}?gllp {S]éqwhnyl benzofuryl,

hgyzqﬂdp]pi}elnyl be;nzoﬁhamynyltrl benyididdzdivh beryzloox:ﬂhm; BérizbAyiazolyl,

E{eé%%lﬂ%z‘a& Z))(l) gﬁﬂrﬁlyﬁﬁgﬂ'ﬁ}f %ufé%gﬁamnr?{/ I'}ngglol 1som?¥lﬁlyfnazoly1 triazinyl,
quinsgaingb me , Queagoliny. guinelizpnyl, rtaphmnémmu, pleridinplydarbazolyl,

a.b@ﬂiyﬂztdliuz%ﬁﬂ}lrl' éihﬂbﬁ'yl, 1HheN%81 arﬁztﬁémk | gbak_]n 0;5!} ?hﬁc{r L Mhted

etra rof di hydr opyr anyl ,
4?W W%%ﬂ hoI|nyI thlannrphollnylsquOX|de
thlanDrphollnyIsquone di hydr oqui nol i nyl, di hydr-

"Hetgrpaiyladitil rapld, "heterormbkykvatieh may benyskd interchangeably, mean a radical
ng%ﬁg%q{héﬁggg?%gkg%klvagqbes llk %?hg%g&gi Sdhéiéin; g,

|aIIy unsat u

thipgtmptbily piridiangthyl, midarelylethyl mnlpzolﬂprd?yl winbthe 1iR! ark gxamples
ofRetableylaBige group and R' is a hetero- cyclyl group.
Representatlve exanpl es include, but are not limted

ggt'(.n;? ahng !a :g&ngﬁ%/dﬁ:zr uis_ay.}riteg%:ﬂ%afomaﬁc cyclic radical of 3 to 8 ring

aRrgsgn prémh@nn o twd rjgradpyd arahderofiemsisélected from N, N(O), O, or S(O),

(Tvgggﬁ 'is%l‘ﬁxg?é% r"ﬂoln‘fgﬁ%z a%g angn,ggrmg %e{ner emg\)gjr % E%Sraﬁyclyl

ring pragbe ﬁPtmﬂaUESlg’ﬂ@tﬁﬁﬂe@iEP ntbemﬂque, fwa onttred substit@eahts

a& nitro, r amino,

e e Pty e g g i
Sses" felriae g3 heterpcrdlylanaisiea felde, bybansgot

liaited tds ypticratly ﬁﬂistlt@‘éed%ﬂ%?‘lﬂﬁ?l ﬁi@&tﬁhﬁ yl, E(HQ&[EIP&I% a@é@ﬂuﬂfl

n nore Wo. or ree
Py @b‘jmsﬂ Pﬁfﬂéﬁﬂ%@g w%em imidrvolidigyh gy }s‘rm'geenﬁawmdw
vk gxaﬂglldmd,esmcmdmmb mvygholingl, thiacaljdinyRdatieantitiall, einuclidinyl,

qﬁﬁﬁe rg ’égy 6l #ﬁ%zenﬁﬂlgd 51@ &Padla%olyrﬁléélﬂﬁubengd%irag%ldfnyl benzo-

b Se’f@ M@Wtﬂﬂ Retralrytiropgyrinyt, yhigmor-
pﬁolﬁiﬂj ﬁﬁ&ﬁi hMﬂu;/ S?IEQM@J %au né11 ﬁélﬁyﬂuﬁ%rw 2t 8%:%@1)(13@3‘8&/ ldihydr—
“8‘1 )ﬁlﬁtﬁkvﬂgeﬂwolggg teptay fé?%&?ﬁh?ﬁf like, inclu ng par-

tlbi}iyd.m@atyﬁteﬁpl)éhvatﬁéﬁil&réaﬁﬂ y 2-hydroxyet hyl
2 3- di hydr oxypropyl and 1- (hydroxynethyl) 2-

| | d

HOGEIBAIY, e RN 85 o8 SRR Db nd 0 o
m# SOBR Kgnresgnf@uwmmesﬁneludee bm drahétdiyited toeF-emerphalin-4-yl)-
R ira %ﬁﬁP%%”m“@?eﬁﬂﬁP%ﬁﬁédﬁ%S’igbﬁépﬂamﬁqer 6l n R

l..K The t Al k ds f |

BReR B AP RGEVEH AEOHP SOReR hedubes s alira ghte e e
hgerobclyhgrioep. Rymstesentativeamamplsd 1dtlﬁde; biit A RbTIgnitdd 16 hfa(fﬂdiilblibhm
4> 9*99!&10}@”9 (&'—Blét@yl %@peral%{ne{ ?lﬁqumgr alifl the like.
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to 16 C-atons. The term "l ower-al kenyl" refers to a
strai ght-chain or branched hydro 15 carbon residue
contai ning an olefinic bond and up to 7, preferably up

@234 ons Aryl" neans a nonocyclic or bic
é?onﬁ 6%%hydrocarbon radi cal .which is opti of&f 0041605830
substituted with one or nore ‘Substituents, preferably

wrygl;ﬁé@r;hem%g@g@ﬁ s UBRL DY #ﬁ@%{ﬂtﬁ ShES Rke, pre-

ffﬁ? SRR YT Wé}Yémglwmj prow@d;that theeesging narhen atami does not
catrkydoaaitan ondh Aoyl gBetiph Reprbdaydiib leﬁmp@és d!hgé' Bt D ot limited

Ik SN B
A L ok Py B omastiay sy lprop-
Vbﬁkb%mbmln%hydmw HogytetyhydrdryBagk v.,3- dﬂ?}di’?xyﬁi& 02-hydsoxy-1-
o e 0X
*%gwr ; s‘lp“éﬁ“‘?’@%? A Y R B R G R I Ry oy
an Pre W;Zrhvdrqmﬂbyioqahédyﬂxoxs@mpymp& mwdroxymemyl) 2-

h@ﬁb{yﬂ) hﬁit)ﬁlrc?rrl]g:yr', gi‘?@@@l lzlééﬂemA!?ne @é‘ﬁ{:tlﬂl}all %%8&* F{% TEQ)F? define a sub-

fh?} & UG8 |nterchangeabl y, mean a radical -RaRb
where Ra is an al kylene group and Rb is an aryl group
Tas Z?ff %@W ‘wefeei to thesgrgup R b@n,zwllle,relﬂ Rﬂgﬁh ﬁkﬁ?/ !Tl:?e term "lower-alk-
0--1g{hg%p(ﬁ;}5@ RES the like are
J’g);(arrf)l es of aryl PKW[B%}&%& : rmaceutically

ept.abl e salts” epbraces salts of the compounds of
Tﬁ%f ﬁ‘g %RCIKYF )Stafids for aless epinicembmation with otlwc gdeps uethaighs-chain
ohﬁnﬁeﬁ h;aamocara@n &sldﬁw&h&hﬁﬁg@xpolaﬁlgltmﬁa dddhfp 48 'z‘el; %refe&&y up

I C-aci " citric aci

o ‘%’ oy IR ' 'l Weéglg Sdo a ghiightrabainge bernched hydro-
C‘trb‘i"t wepidle aiadninged ﬁaﬁtﬁswrmrmﬁl@ 8.G] $teferably up to 4 C-atoms.
p tol uenesul phonic acid and the like, which are non

Rirgeah®a hi 04/ 10628
ug /' EP2 Q /0%!6 sléﬁgr%gu% éeég%%gﬁ%%rﬂsﬂﬁ Eae‘ﬁﬂ ¥hich {5 optionally
g ESE BYose Suéfﬁfﬁﬁ’@%‘ prefezatdy enwtwa drgheespbatingtatsgire-

fefablymnll & c( frdm the Edhsiie &F%

n Eret Zd tgl thgm%[ré din Eé@?@%%\dﬁxﬁwg}mgﬁ L
acgh " Bmino, aming, allviamine. dialkpsmirin, piwfie gl alkylsalfonyl,
~Sﬁ)yHRd¥)’|{whﬂe RagadiR” aé hfdbp‘endéiit?* hydﬁng@Mkﬁ), @ﬁbﬂ; haloa]kdoxy,

hricadd . fornic acid, ‘mleic
ac t i C , 9‘%876121?’{1. pead ’émg’cf“(ﬁm’ fYéF?’afF?rEaPé‘blnéFﬂWk“d‘OXY or
thidene W&Mpmﬁfeﬁca&}r e tqpmtaoy] irehetes bphis mbsh:amctiomﬁnﬂhe
chﬂdrlﬁ &t 1 0
ak ef?eggges °€ﬁ n?lg@lg*}g)ﬂﬂ&’b’ll ngih &37?1% 9@’8 F‘ﬂn}?’ﬁﬁdgn"ames
f%%l osure are incorporated herein by reference in
their entirety. In general, the nomenclature used in

“Atriiallsyl Pl "lAn:aﬂkyl'bwhicls mgasedseamné%hﬁlgeml ka8 ird SLEIHR rfiérﬂere

s L0 (A e e e el b e,
Dr- mmPWﬂp@rdﬂHehl&aﬁgeﬂaﬂpﬂsbfaﬁﬁn@n_ on 2.2.

Any open val en- cy shown on a carbon, nitrogen or
T}ﬁxﬁﬁﬁ‘@;hhﬂihicaﬁlcﬂ)" dégetp%ﬁ%al&e Erﬁbﬁcés%glts o%tt}?esco}n%%ﬁgcis oF Fotntila

or cyano gro
(I)%F}{:}Pﬂr glc O%Q'gélﬂa trasdpdieshlorgacid, hydrobrormc acid, nitric acid,

sulphuric acid, phosphoric acid, c1tr1c acid, formic acid, maleic acid, acetic acid, suceinic

acid, tartaric acid, methanesulphonic acid, p-toluenesulphonic acid and the like, which are

non toxic to living organisms.
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used i nterchangeably. 15 The conpounds of the
i nvention have an inhibitory activity on cysteine
proteases, nore particulary on cysteine proteases of

n superfam |y, even nore particularl
“E:&y@tﬂg?‘ﬁ%%pr ot eases of the cat hepS| n famly, ﬁ%@l"z“““"’""":’"

particularly on cathepsin K-8t was sur- prisingly

Iflﬁlﬂ&g) " %éﬂﬂc%\.ﬁicalg S?g%é%b{e esr}gr[ ef f r%%eg?%gﬁ g{ tﬂg gosnbgrz]ﬁqnés of
E%?f-gﬁ{}ﬁ hdwekeragrobps vk heeéllc:))nmue# teethf k:m&pdiﬂck(ng esters
vhﬂhhbﬂghm@ ot &gﬂﬁ& Ltids: su&oasth @rol:}ﬁmhpécﬁci ?19%-85 n{lﬁ%ﬂd mitric acid,

sg{gltlease |€ |t0rS SUC S cat
b BT SRResic 36 il Ric sciphalsicarid, sone avslusuccinic
acidnprandgid) fneganatuiphohio aaa) ;ﬁto(deheﬁlﬁhoﬂ& &l lnd Al 112D %ﬁﬁéh are

hi biting cathepsin K They can accordingly
ngié‘fﬁééeté%’g%g?ms ‘eat nent of disorders which are

@SISOC' ated with cysteine proteases such as
eletspessdetents 254 publinetionsicitedin thisdisclasure ae thcarporated heein by

r&fbtamedir&{eg%hﬁ&bs, gl omerul onephritis, atherosclerosis,
myocardi al infarction, 25 angina pectoris, instable

n ectori st roke, . pl aque rupture transi gnt
L R R e e s A g b cnpiso o, « Belten
Ilzéht@r 15?23113@12]6411 s)nstem fdi &egﬁ&ratfoﬁ%‘f BRSC Sysﬁtﬁfalﬁé nomenclature.
CRELIAR nt o na
qh%e urys mét %ers %{ab:é‘fngi%%ﬁ nf Ilp & ﬁef?é’?%&ﬁi iﬁg oY"‘n‘:ﬁ"r‘?.Pr%:gl dﬁk@b‘%&?é valen-
O¥Riog a AN trogendu SXJgED BLthe styuoo.p:ai lreyein ivdlicates the presence of

DRSS e B S BBl nEIPR B =l e
“‘FQQ“&F“ %EEF‘!IJV are alkyl, they are in many enmbodi ments

| ower al kyl, i.e. Cl1- Caal kyl, and nore specifi- cally

Th eonfmhaleyld of thd‘inﬁéﬂﬁ@ﬂ hﬂ%@h%Mﬁ%r? h&wﬁ% c%'t% Profefses, more

%E}ef er abl Q tional I%ﬁﬁubst jtuted p
PHGATI68 PRt R R ORGP G iR ors perticularly on
ciistsinepoateases, of Bie cavhigpdiefasiily 0pbit Eﬁh@kﬁh&lﬁb&b&tﬂhépbih@(d It was sur-

Pllg%g@g faa{uy tf?%lﬁlgﬁ%]iu%%nfﬁr gmcit 8%)([‘1“ eqsi/q ngs&hlﬁtwe Irlvtfiixﬂzspnect to other
aheppigs- ,Wbﬂe mopyd&;ﬁgtqekal fdrmube() vehatfﬁa&lﬂwﬂhme eattsepan K,
th@fﬁﬁulklﬁoﬁgf &Eér%gottze{sé’wgo s%hcﬂlasspa?ﬁx} 53, Lo 22 O nL amy cathepsin B

3-thiazal o’I- ¢

is ?m(:b ﬁ@?ef -t Frefosg Fhed}ﬁ”rfﬁmu@dstqf genewil fwnyaiai (I) are useful for speci-

ﬁcﬂ}li' b cﬁell‘e:pﬁi R. ﬁhéyjctaﬁ I@cgc?%lﬁﬂ f—.eused for the treatment of disorders

Ieest er % - )]"
8?’ 8 %W [y sk RratEaies S’2“:13’/ 3s %tegp%@sls,a)z@pargnrws, rheuma-
tomimﬂmins,ztmyxb; mteﬂastesm—, gﬂwerul@eph@ﬁ@&thbx%ﬁd&béﬂ myocaxdlal infarction,

an%mﬁgt:ﬁgﬁlist H—ls aZ %’Féﬂé- E}ficp] 15, 8 ?@h‘?’lﬂ%ﬁé H@%@F’ tgaiglpnt 1sc¥1ermc attacks,

armauposis. gaptage@]pyﬂal aptefiglrogtinsipydiseasehiesterosiglafter angxoplasty and stent

plaiiesl, Ebd%n}ﬂlal abrfik 'al%u?ysé'l ﬁél‘m;h%nnﬁhh%np b dl pqlmerIne disease,

met hyl pyridin
%flrr‘ W“S“WF&%GPEL mdrsmratmn@mw pyr azol 3-yl.
10 In enbodi nents where R is heterocyclyl, R my be
Where apd:qmpmhﬂyoffmhﬁﬂa I aﬂy@ﬁ Rhef qr’qv;‘ym RF R S{@I RSRART RORE o

f%'jﬁ(.é; S AT AR S bl P R g

dHWhlonDrphollnyl oxi dot hi azi nanyl ,
di oxi dot hi azi nan- yl, and

In EmbodniehtsWHelat R LWDE R @94&1’95(1 opﬁdhaﬁ%&b%tﬂted phenyl.

embodi nents; R maybe selected f
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pi peridin-4-yl, piperidin-(1-carboxylate allyl
ester)-4-yl, norpholin-4-yl, piperazin-l-yl, 4 15
met hyl pi perazin-1-yl, 4-n-propyl pi perazi n-1-yl,

opyl pi perazin-1-yl, 4-benzyl pi per- azin-1-yl
WO&"@? %8% 1-yl, I-n-propyl pi peridin-4-yl, PCUER 04/005830

1 et hyl pi peri di n- 4- yI 1-(2- m?t'hoxy
Wilg')é IR) E'h@éfdz%ﬂ :}% tnﬁ Br%lp 6%?93}}1’ ﬁutvptauted heteroaryl selected from pyrol-
YA» Fobdmwmhmnﬁrmhdazﬁyhamzom furyl, midh@'l iafld Pyrhzoll. In cer-
@ndbodilnchtsdi!
taﬂﬁ tﬁ]ggfiﬁn Jlts(iii I‘P%dn Qtséel%cgm&l??tﬂr@ 14%1 3 1:111 }Eggt @Fazol 271,
2\7%5 ]R%'rﬁi“ ”élnk‘%rb’l“almﬁo}ré;ﬁ thﬁzqiéﬂtla‘l -faminopiperidin-
(éwtmbdmaﬂm &:ern;g?k]?pmgh‘igi-zw @tc%lo?émbﬁglaf Y hiad38 2 PRY RCox-
RN U B et reidesl .
ipdapad-5R4, i- meﬂvarhmnctaamlw -2l kylieﬂlyl:ﬂﬁudﬁw ;bﬁ, 1 M&ayﬂomtzhﬁ&yl
T I .,
S PSR T3 Bl ol s
ﬁilr'“& ﬂzmgno}ré%ymzm 0 ndrivymetydpyopbol-diyhl | y

substltuted Zidln one enbgg;gfi} thebg;géegé
I prabortiientts prhené iR @cheC0sa €A bd & I subdERiEd ﬁlet&bcydyl
o) B RO e L B S0 s i
amfh Oé,ﬂdptbwmoaﬂnohinsé,rdlmdkﬂ?mmmhohhﬁ » i EABBEind Yy %I&dd%ﬂuazman
ypﬁﬁ %ﬂ?%&@% inyl. ?1{ £a &mbmg}%%gﬁnﬁgwlﬁ}sr’ Pq:]glected Fom
Pme%%l@rﬂryl lemw(bﬁar penlaiterdiyl mmpwhqudfohhm -yiuppiperdzin- 1-yl 4-
B ptpbe S S A TRy e
a"f”ﬁjéﬁtpﬂﬁfﬁldﬁ’r Lvb > §ESPOBHPEEHES- 4071 l-ptbvlnmteadm—fx -Wh B2 nretimxy-
en_h;;l)lﬁperrdm 4- yl, 4-(A1i, @tnoéciaBa%zaal ll(mhﬁﬂlﬁ%[)e!ﬂr@lo P dho%%c%uln %Qfg?é?nan-

i X
zggFﬂgna s%%%%?{tggﬁx%ﬂg X]%"‘:‘;‘tT?f"}él)i:heryerr‘oodlm%nt

t he present i nvention prOV|des conpounds of fornula 1,
Ingrehadiments efghoinvention whereRSiakkyl, ROReRbpebutylVivRERIRS istytls-
alRyl, REnfhy o cér@au?&h@écﬁmeﬁ‘g Bé8clo gﬁ%’%phen #h% atyl, R® may be option-

'. alh's ﬁlgipﬂ-gffglgqgﬁ Pheny. 4 %glﬁg;o@e/m QECuitre In embodiments

wE&H'REPB&QA]aM%Q{Gm Be ReBNRLHRA Su -
mmglglssga{asl nvgjgltiz_oI B} gw dgls cg 1;H)ﬂu %;mgi%ﬁ "fehﬁfi or pyridyl
By 1L pyridin- 3 dmiethptonsdpayidine - yiwrdbyk which may
ia)men@}yoabmtutecbl ected from pyrolyl, thi azoI yl, ox-
azolyl, thienyl, imdazolyl, trlazolyl furyl,

Infe Leﬁib@&ﬂnenﬁ!ﬁg fé\(&ﬁ‘ﬁ%’eﬁ@l Sﬂr&nﬁé}% ch ?g mHFaal Yileremmls

g%esent i nv ntlon provi oun
{ILhes eppbpdinent the present up(eptg)@m@m))ﬁhds e ifcctnfla 1, svhere-

inselseabhed if 1. Qﬁhﬁbﬁhér@hfbbdﬁ(ﬁmt ﬁle résgﬂtmhﬁ & %1]0 ides compounds of
hi,azo hi azol - 4-Y]

. fo?l%ﬁa,pvgl}ef%? i 1a¥y1} is iﬁflng é)ls i%g_}% N agbarnpxhey pmbod.unent the present -

ingengiamproojiepemstiond{ df fomidla 1,9%eheid £ g )ik 1884 &nd -(CARPD]..

Whe‘é‘iﬁf’é%dg EERAE phisodiment e prsst inpeatiop prglesgopounds of

forma &y wherejn 1 m i Pimedn 124 gl (CIB"R‘bﬁpe,Wdtel.'auep 132} y:hd R1 is halo, alkyl, alk-
I 0

:11115 f&%}ﬁﬁ)ﬁnmaﬁﬁﬁd r dgﬁbl?ﬁi Ql!le&";lile%d pHe aZ i arfthe{ eTbﬁd"TePt
%/ P §§e8 tipnmrovides pr?lg}dﬁ nfg,fo;mula 1gw]pﬁ}¢mm m,zzn Bl Als

~(@BARP - ml'ﬂar@lh p if0, aRd R¥is ebiofibidmd, Wethoxy, ethyl isopropenyl, phenyl,

4- @dWJnE? Ve I4d1|11re]ﬂ1an sul'fonammopilhlyyll pyridin-
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yl, pyrazol -5-yl, pyrazol-1-yl and
1- et hyl pyrazol -3-yl. In another enbodi nent the
present invention provides conpounds of formula 1,

mis 2, nis 1, Ais -(CRaRb2)p , apd R is a
e?‘{g%?)dgycl yl selected from from morphol i nyl, PR 03550

pi perazinyl, piperidinyl, pyﬂ@olldlnyl

h I h h h
IO)C:I {) hlg) %g?)tﬁ%t]?l‘lﬁ%ﬁ 1n8§8¥188p v&c%?%gh%%ﬁ?op tlolrmna/lal W erem
mlltﬁe indot, bﬁllaz(iGRé]ﬁty)P and ' it 2 het8roaryl eddctd tiivinoppblyl, thiazolyl, ox-
BRL, ks, uhﬂia%l ttjilﬁﬁoflﬁ rﬁﬂgﬂjﬁgﬁ&h&ﬂ &w&ﬁﬁrf‘ﬁn ‘@é}?teln%dament

rOV|deg
e preseng mve@mp_ylﬂ:es compgs of ﬁt)r@m}gé; Whéraindm yo 2, nis 1, A is

-WER'*E@J) S 1¥§e}ed§& Bk pzrl%ll 1 1'32?15&981(4/51!16‘1 8. tﬁfe&&f b1, 2-meth-
‘fjsl 'th%ﬁ%éjp%/ plsle?- 1 HP?Fl 4y311 “angag)- lﬁ*ﬁﬁwbwb an[zqnﬁl@wrldm (1-carb-

aeylasafiylestyh) pd-pd Bzthhedl-i, 4- élﬂb@myﬁ lﬁet!hﬂaéblm-ﬂnl ¥,B-oxazol-5-yl,

T
vl ]4me Ihrpldq,qu-ﬁﬂd) ]dm@tlmlumﬂ@xcﬁ-ﬁeyﬂ,l I &-trydzplyl, 2-furyl, pyridin-3-yl,
yﬁkgﬁlgq -, @mkﬁ?%ﬁla}arshﬁ Nine ngg)yﬁa&le g'%gln&)@fﬂégpgmtdm 2-

h| ormr anot
Todyesselr WW&%%&E@WW%@ E*r'lﬁllfrrula 1, V\hereln m
is 2 nis 1l Ais -(CRaRb2)p-, wherein pis 0, and R

InaneothRH{HOIMn & ﬂ@d’pies)ﬁhﬁhﬁnﬁoﬁ rovides &?nﬁb(ﬁﬂ@@tﬁfgn%ﬂa R,&\tf}%rein
or en . ne odl

rﬁ%% Er%'elé éﬁ F%Vyﬁebﬁ)f’l N pr%%i{f&grg CYC%’ hﬁb“‘[‘fﬁa&% &t 1P WEE I]T“Yl

RAI’F@?@Y*! pineridinyR pymolidinyl, thiamorpholisyl; thEBEaRNR) prdothib@ogiholinyl,

(Ho}h&tﬂ-lomlo }%ﬁﬂﬂh%édu& L qdarﬁﬁ @foxfiilaﬁu i rns zclmci ﬂi’?gno;}lao%omor-

P%r VI es COlTpO were
olinylj In anotis FBbygimenthepresent imvertion provides cRuppends of formula

1hﬁh&l’eﬁaﬁ ¥/2, 68 ENI@QCRFI@W DOk p IFEIQJLQZ}O*I)’;I) rdﬂ&ﬁiz?-sﬂ%’inperb

h |
“t\’h:ﬁf %#@?ﬁﬂ%ﬁ%a EﬁSF%%M i@ﬁgégw PRI~ @swlplperazm 1-
vi,Avie pidpgipigetain- 1yl eSso@ﬁfp@Ipmek‘mpI i, @ﬂﬁuiyqn rap @ ry8ipipeiin-

b PaerbotyBiidh S ERp 4#3’36@@%“1% Sy Rbigf e o
(é-ﬁﬁctdpﬁdwﬂnmpi;wleséﬂb, 4-fiviedibiidn- 15 thidzites- 26 plrpd dr(d3-dbxido-

tﬁf@ﬁ{&ﬂ}@hg@)\Wereln mis 2, nis 1, and Ais
wherein pis 2. In another enbodi nent the

5 tﬁ n V\D 2004/ 106285 PCT/ EP2004/ 005830 _-11
am Sﬁ“t?r"é’xﬁ“ed’é CPBFREHIRYFELieR PRogidas qomppunds e farmyla . ivwgherein
12is 20n :]sst JAjs »%CRQ%"Z) %&biat )p?s 0, anb @t s: NleﬂtOr)]c?RQanld&ﬂiél rd RY is

a he el oly I azol y
hgarc’%%ﬂ ﬂlls % rh"?e'lcrﬁ g gﬁﬁ{}ﬂfﬁ riazolyl, furyl,
pyrldlnyl and pyrazolyl I'n anot her embodi nent the
In peserphodimentihe Piesept ipventiod @sova,fbarp@umimdebf foonnda|lawlerein m is

:

2V\H %rle !uﬂi Arls| §C§‘R vﬁhe}em 6‘ 1§ B In ¥ %%)S&mcf\ﬁ@ﬁ{e ‘f:hﬂelﬁ irhvin-
W&F‘&@f&ﬁ CoraP?‘gldQ %h%tl Ry 2 11§ Lafét KER Berhy-» wherein p

ibpdihdrhis a hhe::ddf}@ s@medl ﬂwep,&b@n tHRdzOM, @ﬁ&o@@ m@m Ciﬁud%&olyl tri-
re
AR LR 1 gt bt Rz CEORDMR o
vivios gimapouny$ of fpinpda 1, vdwkaiy b, is pinged,i Alis ng(BRaRbyg-,rxdiardn pYyd 1, and
R’ EHSOM%%&HYJ_YI J: ¥hagkpagy! . oxi dot hi onor phol i nyl,
| -

In another embodiment the present invention provides compounds of formula 1, wherein
mis2,nisl,and Ais —(CR‘"‘Rbg)P-, whez_:ein p is 2. In another embodiment the present in-
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oxi dot hi onor phol i nyl , oxi dot hi azi nanyl

di oxi dot hi azi nanyl, and 1,1, 3-tri oxi dothi onor- 10

pholinyl. In anot her enbodi nent t he pr esent |nvent|on
conmpounds of fornula 1, wherein mis

vﬂfﬂ)\ﬂ/ﬁﬁ% - (CRaRb2) p-, wherein pis 3. In §ﬁ@tp?f@i”““33"

enbodi nent the present i n- vention prOV|des conpounds

of fornmul.a 1 %5

?%B%ies Ofm\ﬂgg? of?ormu!lasl grhergﬂlamﬁjz 1n gs L[%H% t(gp\o%f)f/ p wherein
sie Rewddd 1sfmmfga,z71csh1y¢t¢d fmm ayoly|thiazoldzatagdlyl, thishgriydidazolyl,

thﬁ%ﬂ@ Zﬂﬁl}rr lpyna-lﬁglt Jﬂdﬂgé@elz k}bh{ dHoWler eﬁﬁ&&lg{eﬂy the pfBght invention pro-

razo od | rren Ies | nvent I on
%Wlaeel% aplotmug Lovhergn fuis & mis lnfdsy é@% Rm)n gwipereip piisg?, and

s -@%RdS(O)QW%Herem\Mq mﬂfbg@n qSs Bend H‘ﬂgm%f'chyl Sn another em-
ridai
Ut ﬂiﬁﬂ‘gﬁ‘"“ﬁ%ﬁ%ﬁ”&g%H’E""’rd%%‘é’ﬂiﬂoéiﬁdi)&fuf%"&éaa‘&mﬂd%z s 1

A B ERR )L, witeediep is 2A\andR' is Dhdt@RCyRly2)ebectetifroanmibipolinyl, piper-

90 Bl B RIRSE Rl RE R R RERYL . SRigE RIRRUBEG ] -

axifloghiompenhobint cideghiszinang, fiowdethiazinguyhandtl oh trinxisiotideryor-
unds of forrmula 1, wherein Ais -O (CRaRb2)s

wherein s is 0, and R is optionally substituted

8 &%areeénbogabrﬂ%nm Eggsg;? ngwlgrgﬁﬁrltl Bltol%lede A es]gq%dé\gel fgI‘rI]l!:ﬂhE(l) P wherein

m B, CORaRR) 8 is -(GREWCH}-nwhereis pGs 3. dndinRher embodimedtalnepresent in-

- v%HM PRy %120 J&%&'&gﬂé@ of fc!;&uﬁrk%ﬂgrr in lfft?sro? e Py 1& W%&qﬁ(ebgs ©0herein

inve es conpounds

s ﬁsamAd@ QS@MQE)W;I selseckfrom pytolyl,ohiagolyl, ¢Xazdld, thienyl, 1m1da201Y1
theLoB, 385, b z'ﬂl en%ﬁ% JZBIXWIHXJE&E%l emﬂomrﬁ’%f? Iﬂ'}/épresent invention

oxazolyl zolyl, triazo

BGResicAPoungs@f fmbads Wherpin o i 2R ét I dris é%&gx)prewhf—‘fﬁlﬁé’ is 3,

anaes luﬁlvsusrl, Aitlin ALY Eesze0pRUNds of fornula 1,
mhergﬁﬁrA |s 8 52)5 mhereF? sis 0, and R is

ano

If’: ogg odirien n%‘n greséﬁt mven on PIO) v1§es cglaggul%é'srf%ﬂbrmluﬁ 1, wherein A is

-ﬂré@% anZ)s 36 apother embo@l@mmmesamtdn@nnsn provides emndueds of
fBfhady Rk A% s DO RBRAE, )| ANE D, '00 T AL AR Do AP BASent in-

rern s 1s
\@nhfamovzdeq @nwone@@féamal ybﬁrer@tf’ee mﬁgﬂsowwremﬂso and

SptRhyly susgteatedi YhenyL hh 8Mther eii¥od 38k Ve, r&semamhﬁbn provides

fur I and
itrbnrdt i ] wbeemA PLORrA L, >spwg?feaé§3‘§aﬁ%dﬁa§n%¥m-
sﬁﬁﬁﬂﬂﬂlﬁnoﬁhenyﬂh i emcnha@\ etnbodifdefiGRa Bb-ﬁént mvahﬁﬁzepmwﬂesl cemppunds

i o ok Y B i e
ftche Pmb%@haquﬁmqlﬂﬁhjpmduﬂmbgolyk}rmdﬂ ﬂ@ﬂzﬁ@dmyl and pyrazol-
R aﬁealggéﬁﬁ&a&% %é%seﬁﬂﬂ?&%@ﬂ?r&fldeg bl of HAEHEH

retn s is tero-
‘Qélgﬁé‘?“}/lf\l%'e@'é 2f-rierairns is ARy s 4- mew}m fﬁly# Y

pi peridinyl, pyrrolidinyl, thionorpholinyl,
Ihhh&lmbﬂiﬁﬁbﬁd;mﬂitltﬁk)ﬁrbde@mdﬂﬂah brwldes compounds of formula 1, wherein

i oxi dot di oxi
ERP LR PR Pooond sfelRfRersest EigitotBovies
anpoheds of mmdalaﬂa mihetefreA -3 RN~ Fheremtsiin apd BVis ddsteroaryl
& g&gcg‘l&ﬁﬁzaypélylf ﬂfa%iglaoyﬁlazolyl’hlﬂeﬁ&lmnﬁdéz%ly‘l Qrib AR AR, pyridinyl, and
pyrazolyl. In another embodiment 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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R is norpholin-4-yl, piperidin-l-yl, piperazin-1-yl
and 4- nethylplpera2|n | -yl. I'n anot her enbodi nent the
present invention provides conpounds of formula 1

Ais -0-(CRaRb2)s and s is 3. In anathe
V@%ﬁ%ﬁbﬁ%ﬁt the present inventjon provides ¢&& ﬁﬁ@ﬂﬂﬂ@ﬁxm
of formula 1, MmmnwAlsialﬁh%asvmmmnS|s

c%ﬁp@ﬂlgrfslﬁ% fdrﬁm?a ?rrel%%’LX '—ol{bﬁﬁ‘;?f gFLfnrs? rQ[, QX& IQII 1%[ Petem
eyl ectfﬁyﬁ@l@umgrphohaﬁldplppﬁwﬂazloplyendmsﬁ Hﬁ@hﬂl@}’l ﬂnomorphohnyl
tBARAsTRALdo %&n&@ﬁﬁﬁﬁl dloﬁ%&%ﬂhbx%%%ﬁx\gﬂ %%ﬁioaﬂamﬁﬁﬁd&oﬁﬁo-

tgprnuI? & wher ej ?— wherein s iIs

aziganyl, apd ; 1 235 tg;llo?u&pﬁlopcsypho W]“ ilgjape gl.qul@'chw the present in-

V@nﬂibr?.pryshdesl damamejf fcﬁifﬂﬁtadl Bt AR —Or- gsven‘tzysl WY EhisYR, and
rOVI or mul

RS iR ey -t o hdhileReedr detfer y1

selected fron1norpho 15 l'inyl, piperazinyl

Ip ﬁp@t}nﬁmnphq&mw iﬂ}edqresgmtnyvenhpm pmgﬁpmqumyds of formula 1, wherein

AR L@ZQ(II@R'X o a4 S TR QEMEr enﬁﬂH?l!lﬂ:léﬁflthe present invention provides

cg%nggP%cgth Ifogg’ioukxallq ?yﬁér@él{dls gél az | ﬂerem sis3,andRlisa heteroaryl
sdxdtdbfrdith@ly‘ﬁﬂ)ﬂhﬁiatdlﬂl oxaidliyl &Hi&hﬁ?ﬁm&%ﬁﬂ it Bly1, 6, pyridinyl, and

d f,.f I
SRR o SR PE SRR e B TRERE Rphvids o bofd ool
1pwhgem A BRO-RRRY)~ WRIGH Osch, #id Rhsipym:hm-eu-)m pReldiing3-y129 pyri-
dﬁi’n—‘% gﬁ%o&e%én@ocﬁrﬂ&t%e ﬁr§se ‘%1B¥Jnﬁ%h%r$v es tor%ﬁ‘p&rclggf forrfxula 1,

di ment pr esent 1’nven

vherawas -O- (GR&Y Bi- ihareings is 3,)qpd emdmgwclvllsﬂeq%ﬁrmworpho-

1@&99&&%&1 grrl i uﬂlﬁ eﬂ‘ﬁdlﬁ?& H&lﬁm @ﬁ%{%&?ﬁé%&&:ﬁlﬂop
Pﬁﬁﬂ@iﬁ%@otﬁﬁmﬂ%ﬂﬂ mqi%lewaaﬂ '?ﬂdo\r -

oxiispdomdsphefingl.or nul a 1, vmaeuwAls -NR - (CRaRb2) t -
mhereln t 25is 1, and R is a heteroaryl selected

&yeﬁrﬁio\ékmentt If:He «%Fﬁl‘c mveﬁégi% ?J'o}(rld’es Ll n?éds of f%fmu.la 1, wherein

azo

Dwﬂaw lwﬂdAﬁ §HoR brm@nmw o s mm@ma R° ancbwhérein R s

£5 25PN f.diormula 1, wherein Ais
H%ﬂ%ge 8%a§a Qﬁﬁ@%&?%’? is 1 and Rl is

Igéfr;ulagtlaﬁ; cﬁ.rr%{nt’ thezplie et n. lvet:qrgljﬁ.felg»aéve) es ioxgjjpglg}tqlg Iofa érmula 1; Wherem Ais
~NRECRSA ) Gazaithe? epbodimeantht pasens mmmmbwﬂmompounds of
BESRE fH R RY SRACRAEE R ET G £ dsthsrfe{&b%ﬁ,%é e pre-
send imyentiempuavides @utp@tlndmf é(dnqmlﬂveh yiherefmA &ﬁ@ﬂhéﬂRaR 2)e» wherein t
I@ﬁfae@kneathetenﬁrﬁgeéﬁeatﬁ Ugng y?\ék I@ﬁﬁf?%&’&z&h tri-

aaﬁ{ﬂl% 1j Mﬂ?ﬁ%ﬁ%ﬁ}gﬁ?@hﬁm an ee%bqﬁéme@ﬁhwewehmvm#@n pro-

VIEHe§ sﬁﬁpourﬁy Gﬂtbhﬁﬂa DS vehekGhe s Igmmgﬁgﬁﬁbznf wheretlifl, hnd R is

AL, SR TR TRk 2ot Mok Mt By gl and

I2RedYIHORARE-2ACTIERR4R0GRA6NT thd;&ewndmemmmm coifa-

f ' 1:

oS Forhrutd L Ll e e o R i obticily
subsitisisted phenyloa pedthr, eﬂlbhdlmwt thejprisert zwieption pnonrldzaﬂqmpounds of
it 1, wHVdih Al WNRS. @RERDY. ABGLM It 15 1, Dnd RO Eﬁ*ﬁethoxyphenyl

embodi ment t he present invention provides com

In another embodiment the present invention provides compounds of formula 1, wherein
A is -NR*-(CR*R®;)-, wherein t is 2. In another embodiment the present invention pro-
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pounds of fornmula 1, wherein Ais -NR -(CRaRb2)r,
whereint is 2, and R is a heterocyclyl 5 selected
from nor phol i nyl, piperazinyl, piperidinyl,

rolidinyl, thionorpholinyl, thiazin- anyl,
‘ﬁ%?“&%f%?%rmr phol i nyl, di oxi dot hi omor phol i ny[PCT/EP2004/005830

oxi dot hi azi nanyl, di oxi dot hi & nan- yl, and

1,1, 3-trioxidothi rphal i,nyl. 4 ot her, enbadj me .
bbb of R TR R A R s (Lol e SBr O Rl Rais =
I!@,termislrseliecnedﬁfrdng pyiill,-thigRafRoRptolyl, thiesyleintidazolyk tr@azolg uryl,
idh, R DR kit rer A B e s EFRPROR Bl I com.
Riyedeefformula & whepein A GRIP ACRR 2)nhwhesrin tis 2, sndR’ ip p heterocyclyl
RREEDLbmEAGPHIB bifehRinkT, SHBMinjINKRRHLIRR, BiGnorphOisy], thiazin-
%%?{QB%HE Soni?gplfa)ﬁ%rngﬂg1%&'%bﬂ)év\ogg%;L&m%%iﬁgq%a_z&%,%gﬁgdﬂﬁazmanu
B,-and t1 1)A-trivicieloth2erpbrphdljidd. t Iniaf dthkr enbyldim@it tlazsbsedt iyibention pro-

i i l,- and . 1c b M dazol -2-yl . ..

Ao Eetboul BLEBRRE | Vi B dan ORI WS RHR Fibeng B
m@rppolimdslof fornula 1, wherein Ais -NR - (CRaRb2)r,
whereint is 3, and RL is a heterocyclyl selected

Tnla@ 6Bl B&:uhél'{t h'tl_le ;ﬁ&@ﬂtﬁﬁfe@nﬁ}éh prc{ﬁdé@écin% Jimlis (lnf formula 1, wherein

reQli , i Qnor i nyl, i azin- _anyl, | X
AR nors P B Rosat sbRdsRbRe RYypéntinvention pro-
widds dathowaizs nffoyrhyla dj w}xeireilﬁ 1AHb SR PECRER YD, V\&Btg:in tis 3, and R'is
1. 3 EQX] [ r dnyl..ln. o ient, t

el oo el gt S PR 7 and
Iniethelimidazgl2-y12 0 anokbeCeinbodimentrtbe present ivortiomerovidéseom-
PR fordnhHE DhhHRMLIPA %Vihgﬁ‘-;lcﬁ@f{%?-, flsreil is 4, ?mei 23 heterocyyl

wherein Als -CHCH an I 1.s7a heteroaryl selecte o
Fleeird Bymangmpholinl, ainstagingl piggddiaylypyrrolidingh hiomorpholinyl, thiazin-
dnifl, 8deth}tmorb kAT E¥kidofhitmdrphdlityl, Gkid¥thiaz@R8l], dioxidothiazinan-
‘ﬁyr qkyl. J.n_anot h r.egbodl- ment the present

|ﬁwgﬁt?6 “%F%@?ﬁﬁgpg@ﬂﬁ'unds of fornula 1, wherein A

is -CH=CH and R is pyridin-4-yl. 25 In one

larvipe einbeditenttbe pressme inventingmovidas compwirgie of oompluneberei A is
a5 a1 ) ) : - . ¢

R E hap e ol e PH iyl R pRNIEY cERRRLERY
fgreple Lovireein & i <GiEll and Ry ipmbetesopbiselestsd fromepyselds tiigzolyl,
d:@ﬂ&;{lﬁhﬁﬂylf&hﬁ%ldﬁdlﬁﬁ trlfe@alppﬁa?ﬁ,spy@fdjﬁyg gﬁ&lbﬁséotl%\/\hﬂ&ﬁhﬁr taﬁbodi-
is i enyl e . I n, another enbodi nen € pr.es

TP ShR G P ERAINR B ieb ERRAIIGY O oroRlf N Berein AT FH- and
6s pwidihitah- 3-yl nethyl . I n one enbodi nent the present

i nvention provides conpounds of formula 1, wherein R6
Ihne Qﬁﬁﬁ&ﬁﬁleh’é@he Ex‘eE‘en@Ih%&% ?&H?g' Bﬁ% rlcﬂ %ER)E‘I\?\]%EQ': wherejn R®is
I nventon provi des compounds 0 formla , =
lleyl. dyy enasherepipodinygnt the @agsard GRR 8L AHRSCONPO08S3Y formula 1,

wWRerQRRS RdBgerENt the present invention provides
conmpounds of ‘fornula 1, wherein R6 is

@%ﬁgﬁ%ﬂ%&%%ﬁ g:gzgenle gw%gom}q&gg‘ﬂ egggrgli)gt?nrgs o{" g?mgfael?%ﬂgrem RSis
thienylmethyl. In another embodiment the present invention provides compounds of
formula 1, wherein R® is thien-3 -ylmethyl.

In one embodiment the present invention provides compounds of formula 1, wherein R® is
cycloalkyl. In another embodiment the present invention provides compounds of formula
1, wherein R® is cyclopropyl.
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formula 1, wherein R6 is -(CR R9),S(Oy Rh wherein Rf
and Rg are hydrogen, and Rnhn is alkyl. In another
enbodi ment the present invention provides conpounds of

I 5 wherein R6 is -(CRERR), S(O) g--Rn wherein
V%?&ﬁﬁd$ i are hydrogen, and r is 1, q is 0 &d/BRRO0HE0SS30
ethyI In anot her enbodrnentlﬁhe present i nvention

rovr S,.CO unds of formul a whe |n
R PRI SP R Btoent o e RE e o PralB 1, whgtgin RS s
—r(CRfﬁg)Zi(Ooh RS [2amukkr Rmbbdimenethh pesenit mvemmrqmbadesrmmpounds of

V\;E:%ﬂ '%.n h“fé = [)Elifﬁﬁ,isg(?] A h%%ﬁﬁ%?gpﬂ?lﬁtw gre%&di% rp’li{-u?Rﬂ'rs
aélrrbtlm@rothqmwpdrmm ﬁherqgrrémnnowendemnwpu formula 1,
ﬁﬁmﬁ?ﬂﬁ@s (ﬁffRé)r%r( Llﬂ‘ v%eraﬁ‘ﬁﬁa%ﬂﬁ{g gigﬁr ogen, af and r is1,qis 0 and R%is

-dlfluoro enzy I n anot her _enb present
qthrrf &R F‘P%hﬂﬁf‘ﬁ\?ri’d%f‘é“ HSPEEEIH dsTeption HPH‘@F%FOPP%H%%%
viteredn RY & OCIERDB(O) L K vitRFdn RIdARE amz o, andr isi2, § & 2land R" is

R%EﬂRS R4, R5, Ra, Rb, R, Rf and Rg are hydrogen

&) the group R-A- is in the 4-position with respect

to the adjacent benzami de functionality. 15 In such

Ia wboethbedimenttheprsenmpmentionprovides compeunds of formyled, wherein R® is
Jpeaﬁmeaﬂsﬁﬁl(téarbewﬁ Ihquamlaaemtfohhﬁem the Ré%ésenﬂ\ilnvé?msn dvidds

d
REpenls OE%reelat larrhergrtﬁe%gr %r%ﬁrﬂéqu#én@fl ér? é&ﬁ%ﬁn@pr&?@f the

ﬁrékéntﬁﬂ*ﬁnﬁ@ﬁ? eoEiSouNBY oSGl 1) wibladin Rhe 4&@@@@%&8
are of the ornula (III) oN NYN I 20RA/ 0 A

I& Inlan%' em un%ln 1 4\ s 2,00 1salnﬂ2 BS l@%l RS R a{l‘t zﬂ*ga)rc%rﬂgen, and

esen ative’ conmpgounds ' n ’accor
thingroipy Reﬁr rson therdepashtivmvithirespagtite the adjfbent bevpwmiderfenatignality.

IRSEHRER rh@dtmgéamgéﬁ]q%ﬁheﬂwmﬁoﬁ Ig%%%ﬁueeﬁd% theF6rmula

I ndi vi dual com ds are referenc in Tab
W 2004/ 106285 PCT/ EP2004/ 005830 - 15-

8 H N
N =
N
R\ 0 R®

A

(1)

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

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

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

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.



TABLE 1 # Method Nanme 1 E
4-chloro-N-[2-({[(1S)-1-cyano-2-thien-3-ylethyl]am no}
carbonyl) cycl o- hexyl]benzam de 2 E

1S) - 1- cyano- 2-t hi en- 3- ylethyl]anlno arbonl
cyéﬁ“&%&%l] 4- et hoxybenzanide 3 E N-[2- ({[*€ gmw&s&m
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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, rheumnatoid arthritis, tumor metastasis, glomerulonephritis, atherosclerosis,
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FrGY ygx(spf oqt@ppgrqf,@,rmﬁa‘t&@mgglamectoaﬁ owip.qm |ruptﬂ[t¢eSuch medica-
1BUE BdrhPrilse dlcSRpOiNVds d8nefi @hodehe use of the
af orenenti oned conpounds for the prepara- tion of
nts f he treatnment or 0 | axis o
ARG R iR bt Pyt R r A Brio P SE L BB roR e deandlor
tb@r@helas tesinenpof dwirdys o sihidhanttepdin K&plays hagtitﬁta@t pathological
aone i,tis
2L Seb 24 bR, b B Tl fuih A0RL HuRP RIS dome-
yloasephitis, athﬁgicmsess mygrgrdicd lrpfmtlmuaagmspm& mfibhlqmma pec-

tbﬁptsﬁﬁfe, plaf@Nspeud, tﬂaﬁﬁgﬁh&nﬂg Lefks amgi%kﬁ R ﬂgﬁg@i‘al arteri-
wg%r al art er| occl usi ve di sease, re&teé

Fﬁblf%ﬁ?ﬂé r apgaoRlashi apdatehplacemsabrbdnmiapl aortic an-
@Wshi tbrrﬁﬁtﬁiﬂt ﬁﬁiﬁﬂnﬁﬁﬁﬂfﬂtﬂhﬂ[}mﬂhﬁé Hig&meaR bl aRifia, &uh@ﬁiﬁﬂuﬁﬁssue cyto-

C arfu dus .tis fopat hy an
S AR Stop BB 4 g 0 G e B RS og A BrAbp GHf 2 de-
fietl ab@@ tho huinen bﬁngmemammaimppufmladaﬁabdafneﬂed thbipvention

IEH{ES {',Ch£ Q{h%& %I%% [erag]%flacggg'lcg M&t ﬁ Eﬁegtrx}leen{ [ ogttegl?ortosm, in-

or pro axis o eoporost s,

sﬁ@@q a@g}ng p@(FtO]m xplegue g:mtxup,e»rh@m_ahthné dq)rggusengh{nmlstermg a com-
foRAR b 88indd SRR IShR il 0RGH 1RRQY E. Anot her

enbodi ment of the inventi on relates to a nethod for

’1t he 1mpen1(:)1 lsc?l lgrtolw es cogllbmatlon therapies and methods 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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t herapeutic treatnent of disorders in which cathepsin
K plays a significant pathological 20 role, such as
ost eoporosis, osteoarthritis, rheumatoid arthritis,

“‘({"ﬂﬂﬁn astasis, glome rul onephritis,
at her oscl PG L/EP2004/005830

erosis, nyocardial infarction, angi
pectorls |nstable angi na pe @l-toris, stroke plaque
l.s¢ hem c SIS f.

t
Bl AR SRR B ol Vo b det oo apd B e

‘éﬁ’ab]é in egvgfringloaghorapesavigt @ntpophaosfi@ntula @t bl way of
leC an- eurysm formati on, inflammation, autol nune

gl sease qEral aria, ocular fundus tissue cyto 25 pathy
Binos Sy drarduilidensclak bisphasproniesit@lindomraciid and 4-amino-1-

ggﬁﬁrsm&tyﬁ&rﬂd@pmm(ﬁﬁte%nogé e h@i%}‘eﬁe g&:ﬁﬂﬁé@ﬂon&

i nvent B fiéaltﬂ{%émcbﬁd E’ ﬁé#’ﬁ%o%)w @I%g’ ?ﬁloﬁﬁ ¢o48p17% and

andUbb,648é9lapeuti ¢ treatment of ost eopor osis, in-

SRR 51 S o BB
SRER@AHBei ng or an ani mal . 30 The invention al so
IDI‘—Qi(:hH)@&n&HfE*ﬂEJ'I qt&ﬂﬁbsﬁﬁ@ﬁ@ﬁ#@?lo%'aﬂin@t gn%d ﬁl%ngcilum AR there-

W%ﬁ?ﬁﬁh?‘g\ﬁ@ g zg?r%é ag‘ilf ﬂﬂo@éﬁ 5@9@&2&%& 1@67thou nds of
If bydroityas- bh}oh@[—lly[pr@;ﬁﬂbéﬂéai 1-BRpNbsp o LIEBIRISS);

AT S M
lel@rdgwq’ai (Mmmmpwﬂaﬁhm@mﬁ Hdbﬁe 1, ﬂ%&&?ﬁ&dpﬁ&:l@@&@(ib&ﬁﬁonic |
adre SiadlyR@i e pupand of fornula

nat fher apeuti c amount of a
%%HGSWWWQTWM#H&—M1slpmhsgﬂxon1c@c1d$nmd,rozﬁt acid);
3%&55@&1@1%109@ Lﬂyﬁrc %r%{?ﬁfh’e&@ 2 % % E&Bh?g 2993/ c%i}) 5c§?n1c aag)l

3acce |l e salt thereof
15

XA RIREY Sﬁ%fﬂnld)lﬁ)épﬁ%maﬁdﬂééraémdronmm)e in
2em1dmakmmehaenaﬂspaaspmh& 2B TRRHREAR a01), faRsc Bl (1)

way of exanpl e:
- 4 ;[?hy%gﬁll&ﬁydroxybutyl i dene- 1, 1- bi sphosphoni c aci d

1{hydengtr opyrel- helethylidene 1 4-lﬁ§pha@pﬂomc5c1d (risedronic ac1d) ;

aL
4%%*%“%5%@%%%%@9%@ SRR R (e
dEdsy7edH- WH@BOMQDQ&Y]@EH&ELS—HE&FM@ME& ,aaﬂ]&cﬂiecﬁdlﬁc BAd),
and US 5, 648, 491;

Iie g tarhepib odiasrits) anRbhvlR06n theﬁp?'nﬁ%%@ﬁlﬁg%d%lggs@ér%é to a patient

Els L Fl{ Ol’él aci escrl bed in
apics E%Pe‘#g 1S @ sPgRPwdat fermpud Ghiavcomibéna-
tiae iwith a&ndrmmcﬁoamumosalahdx dedrenic afid, tiREGhiched, dtidr&fic acid,

B R S AT L T ———

) q;rrrggq:u@lc Bc@abl}e salt or solvate thereof, and mixtures thereof.

1- hydr oxyet hyl i dene-1, 1- di phosphonic acid (etidronic
TB@inﬁ}éntlon further relates to a rocess for the manufacture or yreparaﬂon of Soms

N- pent yl am no) prop
P% 3 %ﬁifo&ﬁéimm@ﬁ?%mﬂﬂmﬁl d), described in
a)y8actin® 2 Eoidpdund of formula (IV)
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6- am no-| - hydr oxypropyl i dene-1, 1- bi sphosphoni c aci d

(neridronic acid);

3- (di net hyl am no) - 1- hydr oxypr opyl i dene- 1, 1- bi sphosphon
ol padroni ¢ add);

v"%’9:209‘81Ogmrg-hydroxypropyl|dene 1 1 blsphosphoﬁcgmggwﬂWH&m

(pam dronic acid);

2-pyrid-2-yleth Ildene-l,l-blsphosphonlc acid

(pyridonic acidf ljescribed in 20 US 4, 761, 406;

1- hydr oxy- 2- e;rl‘ erthylldene 1,1- blsphosphonlc

1 hydroxy 2 (1FL|n1dazo|-|ﬁyb)ethylldene 1, 1- bi sphosph
zol edroni c aC|d) In certain enbgdlnents

Y’ %618 F‘ YIRS &rOR 83y halawalkosTipr tosh aad R Rt B Argd moarg
gefinedbdrein?25 or subject in need thereof an effective

unt of of formula (1) in conbina- tion
IP%%E@&%&%R%%ﬂg) ci madroni c acid, clodronic acid,

tiIudronlc acid, etidronic acid, ibandronic acid,
ri sedfonic acid, pyridronic aC|d pam droni c aci-d,
zol gdronle/ or a pharnaceutlcally acceptable
sal vate thereof and m xtures thereof. The

i nventd/on.ef urt her relates to a process for the
manufBcture or gvVeparation of com 30 pounds of
eneral formula (1), which process conprises a)

Wheadn RAQ R cofporms defndddersilia (W WO 2004/ 106285
d2CT/ EP2004/ 005830 -22- 83 R/A NNl X / RZ wherein
Xis a | eaving up such as hal o, alkoxy or tosyl, and
%reac}i@ga%npoﬂngﬁgfoiﬂﬁmér(@ defined herein; with a
conpound of formula (V) R4 HN~, N5 RS R6 (V) wherein
R4, gR5, R6 and n are as defined herein; or b)

r eact a conpound of formula (VI): R3 R4 N HN

/
i \></
A vI)

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

with a compound of formula (VII)

O
! e A\®)J\X
(VID)

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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RZ 0 RS R6 10 wherein R2, R3, R4, RS and R6 areas
defined herein, wth a conpound of formula (M) O
RA\ X / (W) wherein Xis a |leaving group and Rl and

i ned herein; to provide a conpound of
“@’Q%EPgﬁiu) above. 15 The starting materi al §CAffg2004005830

reagents used in preparing tRése conpounds generally

[ Ie fromco rCi suppl i er
Shim 3 5ha SlrmaniEand Ofne Revpresn i B Ry NabBHS 1991
Noluwmas 1-d0t Eb@blls‘kmg byahetin rdabtgorescherficdlateanbraly il eaRdbf &fne
s Fieser and F
%ggiggﬁ[%}ls gl?ﬂ{&%gﬁh%c\dgé l?lg gl%sen% IWTﬂlOn IEELY e nsgn lhﬁezed and vari-
YrRodifigeiens towsawﬂuemc pegctioRodutnms @he bt sadgarstwilthe beggested

foUTR GMNEBin thd SENIVBI: 16 saRek
2004/ 106285 PCT/ EP 5041?%&8%3}3"5&@4}623 v&ﬁtﬁlﬁeﬂeg%g \@ﬁé‘cmn

nent a ani,c Re t|o VVIey Sons:
TR R o0 G BB afech 6 oy Spcasemarbe
isdated anhpwifivd nfekesiadansing teiwnmddau&t}nﬁ@ev @nddiidiR®IR not limited to
ﬁlﬁ%ﬂ&{j ﬁasﬁﬁaﬁ@ﬂ' %Jgs y n rp @%ﬂ% Sgée(xr)?f(]j-l}r,f/ah d. tﬁ)e 538%n materials may be

|nvent|on may ésize ous
cerigsgd s son e ntipRa meansrinpading Phﬁa&@l dopstants hehspsctral data,
maybe nmade and will be suggested 5 to one skilled in
Uﬂess apa:aﬂaam thg comtey, Hetrel@iohd\@esélited hegiH [ﬁrei@ﬁﬂiﬁm%@acé AL
ann Shﬁég gation. . The ﬁFartlng %er als a
Arer earat oS OF 1 RPEPHT AERpT TP RAEPHGAS SR é 11”’\%9 Hare
prsﬁgtahlyefcbnanizbup 0iG tfouabdutl 125°dpaid mdstlpsefﬁgbm ey eniveaaly at about

| ted t filtration,
‘SPEDY Ry AR L I KO B Shy, and the

i ke. Such materials maybe characterized using
TheAvesREpR s relates a2 Piogest aidlermgibpthghaveathichareceaneompaises the

;ﬁ'ﬂ%ettfo@ of gﬁdrﬁlacelﬁciﬂiﬂa@c%ﬁtaﬁlﬁ @;ﬂtsfah&@r f)Harﬁz!ageufiQd%E' ra@creﬁftable esters.
ake place

escr bed. her n prefera
fé}e% ﬁ@iﬁ gﬁfﬁfﬂé QLIS GO0 Carie APt g{féff@t ft%@ef the Bracess, |
eghwith ﬂaé?ﬂ&ﬁt}tﬂﬁndlbf.futmtﬂ5 (Fpr with €he cﬂfxaa‘paﬁahg Yrafting Eﬁa@éiﬁlét The

Pl Ao TR AL SR SR SEIY P S e

oRyhy methgds kegymuip tixqeErsomiglledn ehrt arb rltelrestior bt ceﬁvdnthendy be
chrﬁE %ﬁ@b}atﬁssgﬁﬁ‘%rcbf?@gmﬁp ? tmwgénﬁﬁ ('%1 . acg& 9 {5912%231‘% -2-0X0-

reparation of p ut1 cal

%%)Fidg ﬁr@%r pq%fé?rﬁﬁbléww tejrafieqrebarafs) @delétt@gsdaase (MrEthyl-
dﬁlﬁtrgmmﬂ@ﬁin@)ﬁnhlf@orﬁﬁil@eﬁﬂ s8AtHzGhe m&t&é 2ERDN FHQ 1636 hb@ﬂé The

fer nt sta of, the cess,
St is1eSh B cmcrrst agf i e aich Gondrob g upeghods Known
te thatrpersnyg skitddeain itisd 8¢, e f1bg extradion bfd calima chRIROH hG}f Alterna-

un f

ool obohaR (SR IR s Clved B nhest Rl RS0
hopgs apRT mﬂihecon@annd ohfomanda GO ¢ presehse df&-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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20 carried out by dissolving conmpound (IV), conpound
(V), TPTU (0-1, 2-Di hydr o- 2- oxo-
1-pyridyl)-N,N, N ,N -tetranet hyl uroni um
roborate) and Huni gs base (N Ethyl -

“gd‘?%@%yrﬁg%yl amine) in acetonitrile and stirrPAGECHE/005830
m xture at RT for 6 to 16 hod#s. The reaction mxture
gan be co(ﬂsc tr%ﬁfe@’] nd t E)roduct can be ohtained b

St ROES RIS 1 ResEn \apiepaTe theicprrespandipg estegs gjidfor
$its eptting donothe asrdp@mksofforhule (B oo gt eply stadd, &.grto fordbthe cor-

[ f (| .can _be dissolved.in
T L T
PiShye ghumsteutistinareereble silts anfior pharserangically acceptable esters as

Beel Bytb AR PRRMIE the JHOBT (1- hydr oxybenzot ri azol e
hydrate) and a carbodiim de such as EDCl (1-(3-di-

t hyl aymi r opyl).- 3- et hyl car bodi i ni de hydr ochl or.i _de)..
TR R BRRER Y o et rilnaie " s R opared i the
@t.gCotygniexdy; acydiobetaamindRicid. su@0asPhemineaciohannehrbaxylic acid of

. und, of, for nul
PUBEoRbmty it bl el RN O A BVl pro-
Seimsigro) etayds hpkdrid theideyiredibemiadGic] suhstitatediivity —4-R'dha-
fnb @ik @hal 6P AR mei¥hdd desAePhdthe ERunk és%ef@mﬁéﬁtﬁé ?e]s_lélting com-

am and after _ shaki ng

triethyl ne, .i s de ! )
Wﬁéﬂi s lsgﬁl?t?dd%Yrﬁ]%E% gaomp%idfa &8 byriagiosdnd evaparetipa of the
dsobehtat ed and purified by nmethods known per se, e.g.

by evaporation of the solvent and HPLC. WD 2004/ 106285
/o8 -24 nds,,of formul.a.(l :
(o pEIERINGE 20 con o Rlep ROORIINE G Rl TaaPpt et cor

rgsRenging alfighds i CHREL o sohusiontofNHaClandi¥adBY wfH CoamaMeOH at
() TRE nARuRAS dtirRH 284 AlRved Fo Harnd ff'?) l{(ﬁrﬁ@t& N8GOk 6fcﬁl IﬁIasolution

respondi ng ?%lpts an/ Qr est ers o e CorreSFor] ]
a§'§aﬂ°’ﬂP Ofgt B regriion teaestiigsempeend gfifepaalV) is isolated and
phifietbe aietliodakddivroe Ceeaddh ekilad fn&h@é}@,/e%{ by extraction. The corres-

AR bR e B0 S elipba Rase o i 19 ) are

&:‘e ared by nmethods known to the person skilled in the
iral capprrads effornyyla fV)oypo kororehien dy embtwoneldiyedding hmasnium bi-

ARG Y ﬁl&'&l%ﬂ)‘l@ﬂt@ Eﬁ%&d FoGistite t BISE :pfcﬁ?:)t/ed amino acid

stg%eocgeni.trg ( t acid noiety surta
e G-det- LGB oRare AN Ehqeartion apirtiupgys ghirtads} Ritdgroke 5 h.
Afgda g@ﬂpleﬂoﬁ bighé*fé&&tfoﬁdh&@fﬂ&kg?t—ﬁ(?t @rcﬁe@eﬂ ﬁiﬁg £4d Whid? is iso-
- As In, nneyr anal ogous to_t he, ods .
gL ahd BT prragy kit tabeton rileq incbe, i e Dgaction.
Trewvd ptdtdted Anins adidamile byd retidos f ';1{( DRWBsqhasd rii EHF&ng trifluoro-
. poer.ati.on. o solvent.. . . .
B AR B0 e RO B T YD Dpicapiend
nyyifigetthionyg the rewltingiinternaddiatdierodust, e.g. b papdiatign of e kytetat and
% "y : 2 .
Mkl 08 BBl NG AL A T P o

MeOH a (
a\ﬁiélrtﬁw}”ceiﬁ“h?desﬂﬁ‘i ermpegad of forogke (KM3 sol ution and
conpl etion of the reaction, the resulting conpound of

Goonprasings 6iMprrindla (E) kat @dvenihtly bu bbthinedbpieasiighadioriesyMding
t%ﬂ)eé ?gortgcge;d?a%ng Iafclicll '|Wl a Icgmf)c?u%da thfdrm%lagw ) k%}{alggxoturs oc Ie ?xpeﬂmd
described above. 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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pbnding hydrochl ori de can al so be prepared by nethods
known per se. Chiral conpounds of formula (V) can
conveni ently be obtai ned by addi ng anmoni um bi - 20

£ to a m xed anhydride (prepared from
v&?ﬁrﬂ%ﬂﬁe t-BOC protected anino acid and di PF@F(”‘BUPW”

di carbonate) at 15C. The rea@ﬁron m xture is sti rred

Afte co | et of .the re cthn
Chabipidh af%’r%t}%%)éfe et R okl o 6o & e B con-
Teatlenblamhqdawelik:&dvm;zthmhods known to the person
skilled in the art, e.qg. by extractlon The Boc

Phreeh Bitlvaiton Pel A6 td af
dle?{%m \éedvl n THE arrcd t?(}I? uoro % hgl?:lg%/ﬂl)c a%ﬁ% neoetlle

BPeestss dexdbediakpire is stirred for 2 h at - 10C. After
isolatlon and purification of the resulting
Thetigveneich atchidpy piﬂtlﬁic,eu@ca@conhpbsﬂi%ﬁ@@hﬁiﬂsﬁ@ a@bmpbend as defined

h t
APy B0 R Al LRGN QRUERYr S i Jheeppoost
Gris@rafer ydean @Dmmwt}b diseases agonipted mithafstdine protease§ Mch as osteo-
%?Emp Hﬁgﬁrﬂﬁ'ﬂﬁ Oheietlatbid Mltﬂn&@fﬁn&%ye%ﬂ‘m%tgjl&ngﬁloﬂgggﬁhﬁ &fhero-
%

reacting..the correspondln
s> BEqa! et 1%&%%%1%%% @S(W)Pe%fﬁ’a% sjeles Plagre
fupeiré&eiafsicht idREGIE aftRls, aR@lRsis ﬂfgﬁ:@ hediSiRkAbiteHh] 888usive disease,

LS Bl SISO alh i
igpflzromatioy amphmnundfthsdzxsemaﬂa Oic&lﬁi fudéusgisaisayoanthy Bed respira-

tgggtlﬁf}{ﬁ% %ﬁ%e\é@u A%dfr{xén? {hlé%%nec ete;la%es%: I%Jﬁarmacéﬁtical com?omtrons
QORIPEIsipG p gompettridas defingd ab@eg@@s, bhoeagsatically acceptable carrier and/or

Afuba RSP D& Owith 3§ec93%%uﬁ%b19 E.ngfl oﬁs b/ %%qlger fipture.

el t her connerC|aIIy avallable or can tain
mn i N the art. The

. t ds wel |
1 e B KB 67 P Btopgni P sessE o hertigh el ofc-
t{ve pmoast ipraep af the atzyptedimodés df hémnﬁ)&ltﬁﬁ&ﬁ ﬁ)(i‘ Sgdiﬁwﬁﬂﬂ sB6d similar

lﬁﬁi&gse Su?ab-wgoﬁ%\{'gﬁg arealp u?rgg%ﬁg zh:&? lg%wélally,

agd@n@t piater abbtle@ﬂ ing dhilyydependipg amrenwaernusefactam dnidras the severity
At MRNe tObe ﬁiéétédeﬂfé ageTeHﬁ rglgm%éﬁh Véft tﬁ@szlb%t&g fl%g)rotelllr%;?of tHe

cont ex VVI t di seases assocl ate . . )
BrprEad weddhe poulpand dorapol agptivisirationgthe tipre topyazds which the

. ahenis@dtdings difectd,nt She g rb@ﬁhce@ﬁh@élp@ﬁé&e of the medrcal practltloner

25

30

R BT el R LR R o ST ) Qs LD AR Bithest un

dsit expheeimeptatiqn end i religptdmpon fersanisl ﬂcﬁﬂ:trledgkcahe it eCdigtd dsafekos this

_ .1 I
Pg)'ﬂﬂy%fs?)gll a%éé% e 2 ﬁe?agpeﬁﬁfaﬁl? efger?grl ga;ﬁlo%g)lt 9 tgﬁ gg%%’/%‘-}ﬂds of the

Pﬁ#sa%@mﬁon&bdméisemrt ic aneurysm fornmation,
i nfl anmati on, autoi mune di sease, mal ari a, ocul ar

gt o paLascrhare bt e S el L
B R R R e L R A
rasall tepiphgrimasiy, wm@hdl,;or @@r@ﬁﬁta’h tihdudiag fdtﬁfnuaaﬂa(rpﬁtrlﬁtenal
1@%%%(%{1 Eubc&ffmyoﬁg and’]ipgrgvnetng Wlfﬂt hstro %lt eo Y ggrm suitable for ad-

e an
ministration by i alahon or insufflation. The prei erred 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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In general, the conpounds of the invention wll be
admnistered in a therapeutically effec- tive anount
by any of the accepted nodes of administration for

at serve simlar wutilities. Suitabl e dosa
VAP elsd daily. prefer 60 ﬂ'ﬁpi‘m“l" =830

ranges are typically 1-500 ng
my daily, and nost preferabl§-1-30 ny dally

f act. t
%39&?%}9“ rBEDo BRSO Pl aeuon el s g Yenven-
Herdl edivehts: ¢erieslof édltentSt iney poplend ynto the fhen ofpmpaarndtical com-
B5:8fbns hilCurdiP8ts %eémﬁj %%%%&qggﬁp%h{l? ;{H& un‘itr}l%sage forms may

ndi cation to
omcisert Oféﬁlavepﬁena&) rrtgfeére@ﬁd@ soramhmbmppew@es, (Wflthtoh without

aRidicial acBvA@iipon8adr printipiRs, WM the @Ak dobagP 'fcgin@ %a}é c§111‘th1n any
uch di seases will be

t of t
SHebiE e et SRbe e Htgaﬁdileaﬁcmerrsﬁraﬁ%mﬂaﬂvéénta@ﬁ?ﬁ daily
@Ea@mﬂie t& bowhpldgs. ﬁhdphdimaddtuﬁedl e&ﬂpmiﬁltﬁfns h’ﬁlyﬁe Qt’éplo ed as
n _a ra |1 Ca lve
TN T i
tiong; wrdiquids sechoe Solmtrpng»@nmeaﬂolqnscmmiwm glixixs, drillepeapsidest for
(*)rﬁl\/lﬁ@'tdr HthWidrky 8u SHes b 681 35 vRNAT {%{‘rhﬁﬂ{rhtﬁcﬁ'l or in the form

é’ Iatlo s including those suita
QEisteEile ip Mﬂ%lt%ns ks gosspiseal Py @arrymlafrl@@tcantammsatbaut one (1)
mﬂ]ﬁgmﬁlof aqmué fgfedieyt oty BBkdHbadlR abRA DD 6 ks ut ()hé‘&ld&%cﬂ(%())

amusc intra 30 intrathe

e BB s P RA s G ke i S s Form. o
forn1SU|tabIe for ad- mnistration by inhalation or
Thesompprundsef the presensrinvetiorenianbefoenulofed sl rividestriay bioral ad-
Ihﬁnstﬁﬁ&? A &héoRhAITHY %}h{l‘%a@exﬁgﬂ\égﬁg%ﬁmﬂ%h Moﬁg&%%ﬁs may

i ren whi ch can be"a JUSt acc
Cefn 5i5% 3 FARBERd opgs RIS %HEWEPE@@MQBMCH’EE@B’ A

azCoppdleltthere O HP ELeNEEveQbmpBRer ?Ee%ﬂiarhﬁﬁéﬁﬂéaﬂ? Qcc%[%table carriers
re conven- tional j uva

t oget I it h

el St i ol Ry So g s Rl oS Fanekn ils cap-
Sphamndmﬁ@pp&ktonamndpﬁ@'eisiﬂﬁ@mﬁm Anblid £@58085 be bA€ or more
FORLATBEAHIL 63} 1 COIPOSLLAR T AN Rl L, 08802 ] R TEaTE Yo

be conprise Conven |oﬁa
Repfing mqn@n%mdm,@p@cwatm tableit thsingagrating hgens, &r aﬂmcipse]aahg

A& SIGRARIEMNES ca&ﬁel?eh&gﬂlﬁk nel)a?i?xd'é? §o Iﬂ%}}lchdig Fture w1th.

Sul'ta lve annun

tL ontain an
ﬁéﬁ“&%’?@é 3HYs eurROREnte dndrblsthuth retivaicempenrat gmme@iiﬂ sdnixed
vﬂﬂi thy carflaSRgRg Hat@eestady mdﬁgei pavedn sabﬁleog}gﬁéms%u%eln

PR HPDR 1Y s Bt R B porediaod S

Fﬁ@g ELURS pr,s@myr cgntain from

aqutfme NEdo nladug asrenﬂsr 03¢ (Y)lplax&entfolf ﬂi&&c’m@ fcohnlp Gtk SBuitblﬂE'l cadfiers in-
ns, el.ixirs

‘BE* 0 Bot Iﬁfﬁ‘?e%gg %nag esium car ona ehm%xg{)é: P a.Bafte, talc, sugar,qactose,

capsu Use
%EFHB é@it{%rstaé@l gelatin; regagdntin rm&\l‘a@f;eﬁdbseasbdlm sarbatyingathylceHu-

168, 416% nfle?t‘ix{E wat] corb BBt} e? ah@kRAEP TR, %ﬁ%&%gﬁ%ﬁﬂ’r is m(tﬁded to

?Cftbeé use. Formul atlons contalnin

inglpqe;the lopppletion of theadtivigsasenaand wilh ensapsidlatingonateyal astsonier,

p@cggciimg 0 cpbglY gncxglglrﬁla@é ﬁ&[v@goﬂl pOht, Wi@hl dr gsgﬂélﬁ[{g%alnge? llJS nslufrounded
6SAg Tt RS mfﬁss‘:l&%%ﬁp‘%]ﬁ%%sgla?f Hheageiseat) iOZPIFﬁ‘F%‘HF instpded.

Tﬁh]ﬁtsﬂ@wd@rsm;paﬂesdpﬂm caches,ded loaenget ymaphe @3rsalid @6ms suitable for

oral administration.
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15 mnistration dosage forns. The pharnmaceutica
conpositions and dosage forns may conprise a conpound
or conpounds of the present invention or

tlcally acceptabl e salts thereof as
ac |ve conponent The pharnaceutlcally acceﬁFaﬁwemﬁm“&m
carriers may be elther sol ird7or I|qU|d Solid form

B DAL LA LSRN 31 SR B bR incin

grulpigns eyTups, slcdms,dlqnm padutionayaghbeows mespertisionsy oz s@@l form prepara-
SMRSHRNCES m‘f\‘!ﬂd‘é@tom@éoﬁ\{'eﬁgd Q'ﬁ)trtl fgpe u&etlath“ém ffl)r%y glregﬁguons

sol ubi I'i zers ri can Sus
%%H]g‘@%mab%%fé?v ed i salgtionss fr elcan@pls il @@gﬂmmﬁ@ @g@h’s@ solu-
fns D@ nﬁ@ @&Etsweﬁiullsﬂﬁng BRLR! fofbxanidle, RANAS [eSithih, NErHHE@H fHldRb-

enera di vi.ded soljd which I.s a m xture
s, oF f“ﬁ%‘af 3&‘& %&é%ﬂfﬁr@&m&%@wvg theactivgigpgpgnent in
witer adteiddiag Gmtﬂbhmehtangseﬂﬁbﬁd ktybﬂlﬁnglhﬂ@ﬂnckémhﬁl agefi®. Aqueous

S B PG B TR e
‘ﬁ%wgqozen@eslpls agh aw?éulpknmmthetmmmsamm sefhybtibrads) spdium
&ﬂi&ﬁh&h&l&@lﬁlos@%&%th@p@eﬂ(%ﬁg ﬁ’gﬁ%ﬁg XRS5 prel?aratlons

Ba of the active conmpoun e carriers
BE® S9UHtoR5 SURERSITSA0E S sionsegd aray santaiy additien to the active
dorgpoasit kblat e fatas, sfaaﬂﬁers,%uﬂ:&% ;arfifedl @8EnatuEStebners, dis-
%mxns . stq;ch el atin, anth nmet hyl cel | ul ose,

S KF5E%SR Wﬁ%ﬂ&%ﬁ?ﬁjmﬂ ¢a Iom1ne|t|ng wax,

cocoa butter, and the |iKke. The term"preparation” is
Thecempedndsof 46 Preseitimfentitrembpbaiormtiated fofpatdneerd atlinitdstration
(ELUBPiAidh, bt SOAAPEHL ARG B Bh il il ol { may be pre-

proyi ding,a cap e in e active co
% \%M%%mn ip amppessprerfiled gringemerad] VObyn@néam asrin

.mdilu&h)sé Sonitdin@SHRK bidhdded pWsdriative. TR JHn{p?sEﬂt{Mms xﬁé}cﬂaﬁé stich forms

zenge [ clude Tabl et s,
‘b‘BEﬂ%‘E‘S’ Bﬁﬂﬂf’%& °’£:%{%‘H%?%* 1 QikEoT IHERHS é%hlﬂé“yg’é expnplpglgions
11‘1 aquesuspolyelipilaeklytol. Exahpladﬁbﬂ];r &idoahdi@Bus MBiers, diluents, solvents -

FETI T AT e T
inedpide enspain SSt¢rﬁ g dﬂm@leaeqhﬂrsﬁ roayscongitr fopaylaky agents such as
paé}b&%mgsw&ahg teh%?f}’m @bt diy: %ﬁg&k@%d] of &Sé&gllflg éeg{sn}\lter

ara tions

are 1 nt
g e ask¥edpe e&h I’F*’df beiiypeverler Erm, phiaipad bx #septic. isolation of
sEEﬂel sehdb a;sbm(ypzﬂemﬂ&aﬁ Sslutidh P E&fshﬁﬁ%m béBfe RERTRL Suitable

ueo pr o coI solu 5 lions or may
Igﬁ H{?r@if%ﬂrfgﬂﬁg for exanple, such as

_IeC|th|n sor bitan nono- oleate or acaci a. Aqueous

The bempeyls ofthe peesqnt epvemti hyy tsh fommilated for tdicabadrbMbtration to
UPRRRERGS bgﬂbtmwg %feal?lpgr 13@?1#1 & a2 lilt;ag?&e§%1%$a&5ag Stgﬁgts and

flavors,
e BHE feﬁ@mw}? befogmlptaé eleth@y adieoperstilydasevatl tha eddition of

stitabledBidkathd Mﬂl&%@lﬁﬂ{fé&hts' Doti¥s §fa KbeJerYa‘téﬁﬁ'ﬂrc'an agueous or

ural, or synt hetic resin

eria u
ﬂﬁ"ﬁy F“&‘%e?"ﬂﬁ#‘ égl‘éff‘ﬁ %‘g?j FORARIBE EBF BraRgATEFIIAIKBE pEntss Babilizieg
agrnise dispersihg kgenmuwﬁdmg dgdltg;, thipketifig ageftsi ¢ oy agents For-
i 0 Si
SRR A8 Tor oY 405ind Shatin YR B RHEIopine o mpiing
agtiyRpeameTin 2 fevtdred hersc,slsuaﬂlbr svapess and tqabip lor regasanthyyfatdles com-
pikihg fHeGb®e iAGEIBRTIN A et Wal SENSH Relaffll Sid glycerin 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
formul ated for parenteral administration 15 (e.g., by

' i.gn, for exanple bolus injection or continuous
“hg?ﬁgﬁﬁﬁg and may be pre- sented in unit doSETEEHHPITE30

anpoul es, pre-filled syringé%?‘snall vol unme i nfusion

in ti-dose contai.ners with a ded ... .
Bl colimo T RGO BOR i b ol MBI S Dynipapiog = sipro-
sigsipe Aslownmseltingriaxt juch ss 3 mixtenof Hitp agd plycenidbspor@pcoa butter is
AYURAL HE MG ER | '
pol yet hyl ene g ycf gﬁ?ﬁ%%%pqud grsg&é#‘%%ﬂ%ﬁl SIk’ge f%}%gggﬁ%g' The
1aiten hanaogepgops aiitture it evred tntp eanvenient sizessmpldpallensed to cool,
dapydiri@, gl ycol , pol yethyl ene gl ycol, vegetable oils
(e.g., olive oil), and injectable organic esters

. Yle.q0l ).....and may, centaj n fornulatqry . .
e ipofhdbor sl 78 Sl Y pf B BlaRed 5 B Sisdpingpiation.
Regsepien thommpns, steatms) gelsi pagfen fabboror dprspepsiaingngig eddition to the
At EngreliRhd 8 Yarridil lov il ' in powder
for m &obt ai ned akr)r; ra%égfﬁoﬁslgﬁg{%ﬁ%gkpﬁ@%%%ﬁ e solid

Lon for constitution

r by |yophilisation frqom sol ut .
Pisrcghwotiad afiepred nrenpmpmapbe bonplied foreag adrginistiapien. The
solutiogeor-shisyeasivmtagd applittbdieetipaime asell catiftbyb8%@kbnal means, for

' ti . | at edf or tapical adm nj ti
B T B bl B o e oGS i PR R g inteor
rasltidoserfoms darthelkttgyaese iof a Grappeentpipetindhis arag beschievgd by the

(BT BB, B30l o8 opeion,
Tgéhs sapgpfageiey<his mey bepcdiayved fos examenlehi meand ofit migteping atomizing

ufp. or 30 oily base and will in general also
containing one or nore enul sifying agents, stabilizing

t di [ , di ts, . .
PRl B e SRR rin B e S SRSt seminisagion,
p@ﬂi@@ml}'eo therespigioryettaceatni inélsdingirtanasaiditisismationh The com-
PogH %f%éngﬁﬁf]ﬂﬁé a QﬁFfFéa{rﬁHQ Gze BF &agl%%e%ggga&g%r%f fve (5) microns

flavored base, usua sucrose an | o .
or ety atish 8 Rartiglg siee mppke ehipinedpy meang knowen imghé 4 e.g. by microniza-

tioRd e baive idgRediht IsPRIVidAES & pRldltizaBp 9 with b Buitfib propellant
a. ‘and npout hwashes

l.ycerin or sucrosé and 35 acaci \
ng}{rifﬁ @F%@f{%%caﬁ’eﬁﬁ%&’ fgr dighlorrdiiyoremethaneatsic orqtigrer
méhadeesr didMdrafa4fddeelBdne R Tth 132 QA2 Q5 881r suitdBle FRe The aero-

ds..of, t t ti be_f | d
PEPRDEY iy 5B s EE S e BRI AT ety b
opatcollesibyta myegerad vilvet Aiternafivdyatht yctive ingraglientsaniydeprovided ina
535 Bfa &Z&,B% erl S alpolvilr AR F Y c@ﬁlﬂo%&‘cﬁn%%hité‘tf?&&%Pﬁ%Q Such
I's di spérsed ho é%neous Yy, €.0., by stirring. e
afHActash sttshogte duiativex sushes hysrexypropylouetied célilase and polyvinyl-
PyoRueRE @fvp%s ITRE Pod B riedhill QWRa § P irC@P hasal QviBP A HeBowder

sol i dif e congﬁunds f the present I nvention y
BEPPHHARMAY Bepretsited Ay pmibfloss dFHe-& i eAPPYes. o cpdidess pledsg»
geltip onblistet pedEronOAlich thp povés mdy®a ABmAist&Bd BY Means of an
. 2aining in addition to the active ingredient such

cafriers as are known in the art to be appropriate.

The conpounds of the present invention maybe
Whemndasiaeds éprylatinpscan ba preparied mithenisric coptiags adapted for sustained or

controlled release administration of the active ingredient.
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10 solutions or suspensions are applied directly to
the nasal cavity by conventional neans, for exanple,
with a dropper, pipette or spray. The fornulations my
“ﬁe rq¥|ded inasingle or nultidose form 1In the

ﬂ} ®idse of a dropper or pipette, this n&GTHE2004/005830
achi eved by the patient admri2fFstering an appropri ate,

e eterm ned vol upe of the solution or suspenS|on
Resueappreppralig gre rfriablrdy unbdosestifespesd Ip ech form, the
mpal‘}ilh@ ibyubdBaded i6b uAit ABe Ecbﬂ’tﬁnﬁhtg Qﬁ@r&pﬂi&ﬂe qddntisipd @the active

d t
I R
digereth guangisipd of prapasatin,aoth apdclieted|tabiits gapisules, andipasders in vials
@rqﬁﬁﬂyu&ts rﬁ%t‘) Qﬁ% un-mﬁ)s ﬁrf&ﬂ%@ a\%oésl.ﬂt gcglglgtr cimé(to%qgfzeenge itself,

particle size exa er
?Tss Caﬁ]bé mprqwawe@w eeef@ny 8 Tbaﬂetﬂil pacéagsd i@mmy be
obt ai ned by nmeans known in the art, e.g. by microniza
Qfhiet sudtable Phamacdutive cirfigrsdi edlr fhsniditovk A dedchibad in Remington:

ﬁ%essaseu“ g graPtz gfyﬂat ) a)lgéﬁl cgped%y Ma%?ne lMacE&’ublsslﬁmg (,aompany,

16T Of [UoT GCar ~
Hh c&hon,&dstﬁn,lfwnmyhtduanﬁeprtsenmmmeﬁhmmtﬁal fohiilanens cofitaining

adeoﬁlﬂo‘afl@k%é ﬁielséhhe RERELDANS. ?e%%%b%ﬁ Ao féiio%’l" e%a%{slggt her

sui t'abl e gas aero- So conveni entd
surfactant such as IeQ|th|n The dose of

(ietioniye samplcs M4 FrE8hasy o HrEtecda cosbfaibose skiled i the art o

rAbiceleart} umaksyanuhad echraee HGreLhENTeRtiARY DIfyRhAYA d6hd ddn-

of th
Rasfe o R B ecib BRI riio: B e ek hetng lreafivasag e
ssn‘rahvﬁhherscbfa Tob stelting vatdriaBsisalia hesahylds axdypepytions hhyaither

&%&LI%V%%@%&%Q AL er%ltame@g}; n%thcgds ov(rrlf VP%E ar-lg% & F?1"0011@ Ur

carrier w nas cavl

156448y WO B354 Ghieon Pﬁw@ Bllﬁbr-”@@é@rfi @e(w?o)utamral Spsibori Obtmined
'vﬁtLgP1g lﬁeﬁ@s@eﬁ%IeQ&rQ&ucﬁaﬁ Bf Cﬁ% @e%rs &ntd chloﬂéﬂeﬁ‘é St n; J.

t
Chef s PERGTB SUACI4IP (1895 aBoTmiRiFe S thyeisf ¢3<1REE)-Cis
p‘eﬁfaﬂihﬂ aaﬂ IRelﬁféd @E&lﬁ&r&ﬂﬁ-@ﬁﬁhﬁﬂ (WdoFexﬂ:ﬂ‘Iee A ECFIGHekAHIS] - carbox-

d or, syst.ai tro rel.eas
G ARD B bobi e anhode pRbfgh e etioppiescribed
bZ@@ﬂT&@ﬁZ%Vﬁéﬁr 41EPE00AINGH5 BRGeageR® aerIvﬁblta fseRide id foBdwing
ApRrations are preferably in unit dosage forms. In
suc form the preparation is subdivided into unit

es containing appropriate quantities of the active
nent. The unit dosage formcan be a packaged

Hﬁﬁ@ﬁlﬂéﬁg&@ n gM&ﬁoﬁﬁ%éﬂﬁs&fQﬁ\bﬁ tﬁ.btrﬁﬁlamﬁ( P?.[ﬂgh?droTuge, inner salt

auantitl nrLeparation SuC as pac

et 19“&3&@@?§mﬁh vials 5 or anpoul es. Al so,
DIce unit doj aglimfeglszmxﬁxaﬁso@ﬁ)pm ﬁﬁﬁﬂé'h?dro&lﬂ@h&é cachet,

| ozenge tcal f or i he approprl atLe

I%Eﬁéere 195%#T%W%§Eﬂ?:ﬂﬁﬁﬁﬁaged form Ot her

E@ﬂAPabIe pha&ﬂﬁﬁﬁﬂ@hﬁﬁ&n@ﬁmmbers and therr

» '\v‘r\

Igﬁg Practice 5 QPN edited by Martin, Mack

BRWHI i shi ng :ﬂmﬁi}@msaﬂw]ﬁmlnlc@dmpﬁ)%emﬁ@bmmlde hydrochloride
:}féﬁ't‘by' vani T HARL BBt 1R
ornmul ations cont ar ni_ ng

MEOH Methanol

NMM N-Methylmorpholine

NMP 1-Methyl-2-pyrrolidinone




10 a conpound of the present invention are described

in the follow ng exanples. The foll ow ng exanpl es and
preparations are provided to enable those skilled in
WO Snds2ds0 nore dearly understand and to pr | h
present 1 nvention. They shoul d not be con- Sﬁ%&é&é@@gﬁsn

I|mt|ng t he scope of the i ivention, but nerely as
nf nfl\lo fhoranf The

g Hustr 1]
thglrtl ng_mat efFrlta u§’ g %‘Yﬂrt?'l tpﬁ‘éte‘ét%r%?‘ﬂ’s and

EFépar ationg hufbloeaaEMraaﬂS commercially aval I abl e or

ﬂ

_fﬁlﬁ‘ beobtai Ar thods—kneovwn—n—the—art \c
from DE 2 242&' %H 8/ 0354: Chem_ Pharm BuII

38: 350- 354 (1990), Chiral Synthon Cbtained wth Pig
Li ver Esterase: Introduction of Chiral Centers into

By c| Priapatgtiven SR APyIghcine BRI .20 Wit Ki N Trans.
1:1411-1415 (1994), Asymetric Synthesis of

taci n d Rel ated cis- and
f’re%m‘a&@@&i%%ﬁr%gﬂ SRSRAT and Cydohexane- 1- car box 20
l.ic Acids) or can be obtained by nethods anal ogous to
ﬁﬁéymrnﬁﬂen@@wmem@aprem@csorﬁam te WOPLGGaSes a | i st
of acronyns for reagents and solvents used in the

Prepdratiéy (S)eRpiay yealdlagnide Bur gess Reagent

Jhoxyc b suI f I )t.ri et hyl ammoni um hydr oxi de,
étﬂngr sal ?‘E) %%P@@%i‘?gﬂeﬂﬁ* BtSmet hane DI G
2- Di net hyl am noi sopropyl chl oride hydrochl oride D PEA
N, i i sopropyl et hyl am DVAP 4- Di et hyl am nopyri di ne
DVFIN, N- Di et hyl f or mam d§ EDCL
e t hyl—=amrropr oH oet Ay car bodi i m de
Hydrgchl ori de HOBT 1F iﬁ/dr xybenzotr| azol e hydrate
MEOH Met hanol  NMM N- Met hy?wor phol i ne NWP
1- Met hyl - 2-pyrrolidi none WO 2004/ 106285
04/0 830. .-30 TBS tert-Butyldinethylsilyl
‘ﬁggf’f ? 71 BRI (7§ o FeremeD i peddromsmethanal (750

rﬁiexwahywdqfspmpfopy@mﬁer(mo rss gfmmtég%npah&w&'daﬁlpany,

Iﬁ%f i tr P 1:
93@ ﬁ@p '@5 Ihlaﬁqt{rg a%a owed to warm to RT and then refluxed for 4
113 Srewycobled toolll) hhdon ositdateld i@ vavas tpgianadrede REEOTH 8 dS Were

m%%&6£§éne & éfx;e%% otf (ﬁ ~CyC oprg)s}lél%.[igé 2 etrh?rpég%:eg % iasna? white

solid. Yield: 62 %, MS: 130 (M + H*), mp = 134.0-135.9°C.

Step 2: (8)-cyclopropylglycine amide
HCI ZVO —
H,N HaNj if/o
o NH,

To a 0°C solution of ammonia in methanol (100mL, 7M) in a bomb was added (8)-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
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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Step 1: (S)-cyclopropyl glycine methyl ester HZN OH N
OHCI z OO To a 0C solution of thionyl chloride (7.6
nm., 104 mmol) in anhydrous nethanol (750 nl) was

cycl opropyl glycine (10.0 g, 86.9
@dﬂﬁmg %hem cal Conpany, 10 Ki ngsport, N?FPI&FFZOOJ/OMSSO
reaction mxture was all owed3! o warmto RT and then
refluxed for 4 hrs, then cooled to RT and cancentrated
pevdeaclieldt BOGhNS: 1% M det Domp ek 22586234 1°Cel &Jﬁ 3.0 (1.00, IM

hed with acetone to give 8.94 g of

%@P cycl opropyl gl ycine nethyl ester HO as a white
solid. Yield: 62 % M. 130 (M+ H+), np =
Rrgpargtiosd; (Secyclaprapylglycinspitalec| opr opyl gl ycine ani de HC
$ﬂ2 H J%-@-HyRo-2- 1L&h BlHEthPpeptaneff@ei a i n
e h nol (100rrj1;;d§ }9 HF%Ya bghba@ﬁv?gs addggp(S)-cycl 0-
propyl gl yci ne net hyI ester HCl (5.04 g, 30.4 mmol)

bonb was sea and pNAced |n a 70C oil bath for
days._The re on m ure cooled to RT and
@ ntrated unti) XS |on orned. The
us

nsion was filterzd IE{nd tMe coll ected solids were
washed 20 with net hanol acetone (1:1). Another crop of
ol i ds, was. obtain fro the nother liquoy . in
T btionat domoRsamonaaeyer (1927 6eli6 Sarmeh in 6009@{1 e? anhydrous
Bethdlee Mortcfé@vapﬁ(ﬂﬁﬂ €R)-pleenflghbinble 2065 20Q4.0 hﬁﬁ@& 51' he reaction

BLEGHAT R ot e Yoo b da i SIS,

taghylsilyPriapie 439.0mL.3292 (113)191¢ yed sgovlp pdded viaciymegerkietping #he reaction

‘ tgfn gta‘gtrre below -23°C. The Wea ﬁy ixture was a%owed ﬁ(j) vTarm to RT and stirred

- pheny am no entaneni tr
"Ie@‘ﬂghftldoo ryf of methyn qha@415rq mio{3 M EICHavege @épcbmdothe tefaction mix-
M&J«&Qﬁﬂﬁdlfgg al}jlb q‘ﬁé@ﬁ*@ﬁ?‘%ﬁ?ﬁ?eﬁgﬂﬁgmmﬂ JfiveR8ium
1{“@7 e PFoBH P HeT SepDied Bndvashasish ANmY SR dusderesn
ﬁdﬂﬁwfﬂat&aﬁ[t@éd :fnﬂ&dn@htr&ﬂfd fdig‘ive% }Jélloﬁr B dCTURd @@ld{uﬁ wagﬁﬁated .
ce ri- ni
gt BRI B ety et u\%atﬁ@ﬂ splghiae it 1M
Iﬂ@bple_ﬂgzr td‘g;verﬁd&tglocﬁ B (Zﬂiﬁdmxpéﬁdteuyleeﬂmdirmm) 23t thjlpentane-
SBACLY QPhill Sk (i ¥RS387 'sBHo LOVRLIhE QerRIceARE o8 hbthinfifled by
"H NMR spectroscopy) mixture of diastereomers. Yield: 93 %, MS: 217 (M + HY), mp =
106.0-108.1°C.

Step 2: (S)-cyclopropylglycine nitrile
©\/\Ni\ HCl —— HNi\ HCI
on H N = N

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 chioride 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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overni ght. 100 nL of nethanol and 150 nL of 1M HCl
were added and the reaction mx- ture was stirred for
1 h. The reaction m xture was neutralized with 150 nmL

“szgng@%@ um hydroxi de, the organic |ayer ]csg,g@]raz%BWHSM

ed with 400 nL of water, dried over
sulfate filtered and concen??ated to give a yell ow

(s 57 o T ALar A MBS pl A B bR Ete eivn rlonmaert
WI@% Tedissolvingén vthmngl Meathi@ m&nlbétﬂ@lnn troicgbath. BHe Iwdiro-

%ﬂ@‘fvas followed by TLC b momtf)renta%lfor :E;\hr% drllsg pe?a’trarrrlée %f tFe imine (aRr)]‘e - 0.43,

I ox
9{0@%& h&xaax%ﬁﬁ%? eBPpicts }{}Wocl)ﬁlsaﬁhe aPLeeys lgquWﬁ%&eP@af@ti washed
WllliEetbkryﬂ'leﬂ earsfiutly &ﬁﬁaﬂfa&fd, ondBe ﬂﬁ‘i:? empeﬁ@orlzyo 43 SR bath) and

n%rf%ﬁc 09:}&3'{93 gwe#%‘? gyc dl a y%ryg%i le'ag g hyg er'g%o@m wh(:te solid.
é—IC? cyclopropyag’lycme n|tr|Ie N N\\ HO H2N' \ N
Pogpapptiop of Gabogdicdsidst i on of the gl ycinol adduct of

step 1 (5.00 g, 19.8 mol) in 70 nL of nethan- ol and
I8BpdthticH 4: qqtdnmk@@p&ﬁdﬁh@m Y@p)-addss YeRag {4l racet ate

r- tl WISG over a_1 mnute
{)ﬁ? ]“Zﬂﬁf’lf&é’?g%qu{%%‘?% Ebepreicapily saxsll ppfhe gther benzoic
arids ubted belbw(@r2 prepired b)hﬁ:dﬁﬁﬁ‘bl biniragios USIRE Bt @Poiiss methyl 4-

aﬁ,{lggbee;lggt g&yg]ﬁﬁ%&f% of celite. The collected solids

wer e L of net hyl ene chl ori de and

t he orgam c layer was separated, washed wth 200 nL
&0 il tered and

of PO er, dried of€Mesodi um sul fat
entrated to i mne WO 2004/296285
EP2664%0583 32 £3.55¢g» 9 %9 assa clear
I'Tfqui d. The im neThass@{rectly hydnoly to give
cyel opropyl - gl yéin rile by digsQ g in ether

and treating with IMHCO in an ice bath. The hydro-
ysis was_followed by TLC by nonitoring for the
T@i asraﬁfags pEA0anBAL merehrinethy Reminchen@ate a0 160mg (1.32 mmol) 5-

TR &%%arboﬂdeﬁfdemjvﬂlﬁ SHH]gaigﬁl}ﬂﬁjln?eﬂla&x %va?&ﬂﬁ& Y90 mg

TR R i
tedpad@Onad betvelandth 1 Iaﬁnﬁe alﬁ?ﬁtgﬂ&ﬁeﬂta&ﬁr mﬁgg\gaﬁmu&ae &hd/&m-
ARep Sanaigtoe Mo lh e Do dasen L b e
g (4-2 tapsl) - (- Nﬂeﬂwbﬂnkrmheﬂ%wﬂmylwmmﬂimbm&mmﬂ ester.
Ths! pﬁiodu‘l’:t hﬁp%@&@é ved [ l%h nt &a%l%ﬁ% Jtng ggl (I)'I{IICI:O

acid, as_ we enzoi c

obathym hygspxidg, ﬁlé%hfﬁéul SpL patenc The mixture was $tmr¢d@t RT logernight,
tige@r aﬁt&ﬂﬁ@&j b&ﬁeéﬁﬂm hceﬂa‘te éﬂ' lrl‘? Pﬁﬂ Zcﬂﬁﬁ%vér%z%ﬁ‘ﬂ%ﬂn R¥ifate and

co1¥cen %3 to provi C9227'6 mg (92% y1eld) 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 1as 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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To a mxture of 200 ng (1.32 mml) nethyl
4- am nobenzoate and 167 ng (1.32 mmol) 5-
nmet hyl - 2- t hi ophenecar boxal dehyde di ssolved in 8 nL

' r t hane was added 420 ng 15 (1.98
% 1% @qe
SO

rumtriacet oxyborohydride. The m xture wa§ T 5%’%"#’?’%"8"30
at RT overnight, then partit?ohed between et hyl

| f d
i R S

20% et hyl acet at e/ hexane, provided 316 ng (1.2 mol)
Rygpagatign 5. Vet hyl - t hi ophen- 2-yl net hyl ) - ami no] - benzoic

ﬁﬁ'ﬂdﬁﬁ é/clldsQ\%Feeﬁ uﬂﬁﬁ&fegﬁﬂﬂ& e&@l@trbfﬂ{eﬁﬁz@ll \ﬂﬁgrdb@nzo—

han trea d w th ?%
36? H%HPIHFWEH SEB< BIE 6F%P8634W‘§0 15% &llowgd iy hydrolysis
tmﬂxddmhespmsmgurbm@ﬂc acﬁdsBIdes\tﬁbé:ioﬁbﬁe then partitioned
t e t.ate .a N ri over
LLLIRED-Sh i 355" Rhie RS koRErp et 2wt de 276
4-ORbwgropyleipeapézintl Y{)(t@nzmd; #o5d (cotipoisia7 2ad 28yt hyl ) -
@m-mlh r.gﬁ%%q }?}Pb&zgﬁﬁaﬁ éH?ndJVguﬁH@pa“ on_of conpound

%g d. 25 The above
%%%%ﬂr@pmn—éﬁﬁrlw&w froawpioded e fol | owi ng aci ds

£ @ Mésh ogjlﬁ M@Bﬁ[ah{hgo) Béﬁgél@h@id (RrReUAEEs)ndTabl e | as
und, hunper s.
44&?]% V’ﬁﬁ%m'%he‘gﬁ n‘sjgfnzgfﬁaﬁ (cosmprsddlhci d (conpound

63); 4-[(thiazol-2-ylnethyl)-am no]-benzoic acid
P@qmwptuﬁﬁ 66) 4-[(pyrazol-1-yl nethyl)-am no]-benzoic

-f!I-%f- e a%_ ﬁ &%ﬁrn) £. glr]ﬁ-benTm%aécHilz h déocg%orl e, 4- [)1 2- eth{}) piperi-
dppt-y bh@zmgébwqm @@'WEF’(ZEL@ﬂPﬂDE@@@dm =438 ]-benzoic acid
]ﬂ’dfcfcﬁl'oﬂﬁé t&iﬂplt:ly&'i fom: nidé3y, |3g948tl}ih )50 Qf'T a‘i‘)@g Iﬁﬁﬂé eﬁr were

aC| co r epar at | on

SARBE B Praselso PR S MASBHe FRIoUES REprspisis o
tHe&drtBéﬂScﬁial&fgzcﬁrboﬂgﬂﬁ alllls RbefteBedae0e.di ng to the
procedure reported in WO 01/58886, followed by

Igég& %?' sis 5 to the corresponding carboxylic acids as
cribed above: 4-(4-Propyl-piperazin-1-yl)-benzoic

Taeifellomdrgreista wees [2&pasadcho@Biling to the procedure reported in WO 00/48993
aﬁdclée lﬁ%&gﬁyﬁm@fﬂ% H&Eﬁecﬂ-c&ﬁlgz)ouggpzo' ¢ acid (conpounds

{ plp razin-1-yl)-benzoic acid

4(@%%%%%%3”3@}3Yqﬂﬂﬂ¥mg@ﬁ29 {smnompg pRs 1-yl ) - benzoi ¢

@@Lﬂeﬁﬁpﬁﬁﬁllﬁflg yBRdthy lﬂ-?%nzmc acid (compound 53); d ( d
in e m no zoi ¢ aci conmpoun

44@51;@%9 P{“}E’YWFWW&M cqmpe “é]tqfig'la&% h0) - benzoi ¢

4a(G Ryyridiro iyb progyl3-benzoicRkRl(as@poaids B0 dod 71).

[ 1- (2- met hoxyet hyl ) - pi peridin-4-yl] -benzoic add

yaragehloride, 4- [1-(2-ethyl)-piperi- din-4-yl]
ﬂ£h20|épa0|d hydrochl ori de, and

W[S&bspzltff}'@ﬂ@m aqgiflspised igiprengrafion obenmsivadstl, 87 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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15 hydrochl oride, enployed for conpounds 34, 35, 48

and 50 of Table 1 respectively, were prepared

according to the procedure reported in WO O 1/58886,

by hydrol ysis to the correspondin _

“&g%hgxy ic acids as described above. PrepargFP@ﬁﬂyﬂqﬁﬁm
follow ng aci ds were preparetf-according to the
Iprocedure reported in WO 00/48993 20 and used for

pf Atilon of the indicated conpounds:

44(1(1619i\ﬁbiﬂltdrrrb|i’laﬁL 1] thiaBingh Oxpt)-blrebic atid, wed fbr CaapROTS, was

p( C;)ai-ed gﬁ%o glg%/;}) IoXxZLa]?%erl?_.,y?mﬁg ﬁfélgrr{%ltng ¥l bBJIIﬁ? é‘gz{; %?ﬂlclg%g q

(conpound 65); and 4-(3-Pyridin-4-yl-propyl)-benzoic
Emmwﬁﬂ@Qdﬁpounds 70 and 71). 25 Preparation 8 The
43(lib1$IEEhBﬁ{afsﬁan9ﬁﬂx¥ﬂU &h@ g-'bgrfzoﬂsa‘éﬂ 453d R @PRAPSIAP, Rhs dprepared

n@wun S 0 and Tablfe 1 were prepare
8FHBE?%)§F% procedure reported in Synlett 2000,
No. 6, 829. Preparation 9 4-(2H Pyrazol -3-yl)-benzoic
Iaqhﬂn@msed for conpounds 59 and 62) was prepared using

| %t_ hedr E)VP%ﬁ,qr P&zgéta%@n%%% %é@%ﬁgb X pgr %Pr%ui%accordmg to

DE4$M@HZOI 1-yl met hyl - benzoi ¢ acid, used for conpound

76, mas prepared according to the procedure reported

p of Medicinal Chem stry 30:1342-1347 (1987).
06 85 PCI/ EP2004/ 00 - 34- Pre aration 11

403 (Iimg -b¥oRieP A Bere e 2‘]15?1??05%3 unst %‘r‘ry Yafpgfdaccording

ta tiethrodedad répdricd Dol o Mediviasl Chefoiyog2ed 1306 toIsd1983 ).t O

Journal de la Societe Algerienne de Chime 4:171-177

Preparat| TV
]%%Tgﬁkbﬂﬁanesulg%nf#mél mﬁﬁ¥ql4ﬂ%§%%ﬁ%a30|d used
for conpound 83, was pregared accordlng to DE
3000377 Preparat|on 13

-vin hengoi ¢ acid, used for
84, mms*?nepared dccordilng to DE 4326344. 10
on 14 4-(3-1m dazok= N propyl ) -benzoic

sed! for conpound 85, wastipfepared according to
the procedure reported by Journal of Medicina
Chem stry 24:1139-1148 (1981) Preparation 15:
44 Wtk FimBbcl b b oot agit yilhossitvanpiegared 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,COs3 (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), PPh; (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 NaQH and extracted with CH2Cl,, dried over Na;SO,. Purification by chromato-
graphy (5% MeOH/CHCI3) 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, 1mmol), tetrahydrofuran (0.6 mL), water
(0.6 mL), and methano} (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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4- (3- Met hyl - 3H i m dazol -4-yl)-benzoi c acid net hyl
ester was prepared using the proce- dure si mlar to

utlined by Masahiro et al. (Pivsa-Art et
“&h%“"&#&m Sou Jpn. 71, 1998, 467.). In a"FT@g%‘“i‘KH@’B"
dried Cs2CO38 (3.29 g, 12 mo33- in vacuo at 150C for
1.5 hr. After cooling. to, anmhi ent terrperature
ReeRrEataR §6hi dazol & (("@’[%hi‘kthlaé"lrﬁﬁf} Ipenzgicppid) - 4
i odo- benzoate (3.29 g, 12 mmol ), Pd(OAc) 2 (O 14 g, 0.6
mmb) PPh3 (4.09 ¢,012 nmol ), 20 and 20 grL

d| Bt hyl f or mam dex_The &/l xture was stirrdd
'I'“‘ at 140C fc?r | zrs and_an,aﬁgltl 16 hrs
at anuient -t enperat ur e™>Thg miext ure was pouret

10% aqueus NaOH and extracted with CH2Cl12, drl\e
over Na2S4. Purification by chromat o- graphy (59
McOH CHC13) gave 0.50 g (37% of

AmpBuneef pthyBHataniliokmzadte @-581g) 4hanobiand acgicadcide10dihl) was

1-%??.%%{0 709% ’Fﬂle%(ﬁééﬁ%n grjg% 8?01%1 to |3$J Qboélﬁ% tglle (l:)erézgaig was dﬁsqlved
Brgmize (23 n(Lz 45mympl) wasrdtigd lePW¢ oHeT Mpetiahdf ge miny 'J@m Agjction
vl'dg'@iﬁ]llréd, at Eﬁbfeﬁhﬁéﬁﬁ ebHir8fndd? nﬁro@er) for ‘I‘@Eu% r Pre‘:@ﬁ@te@fa}me@ﬁpo
nﬁl&r@r ﬂ} Wa%ipsl%#e;v{raes %ﬁge% %ﬁw @\tﬁggg coﬁ sglutmn of
IcloMe@HY H A, éﬁ'lelcmdeaﬁaliﬁlﬂ (803 d) evas takerpioithé dexd rdacridh wichod Rur-
BB, TP B S AR SR o
nomol¥ahagoli(6. 50012 0pLhi@6285idP(T2ERE004HHOHBSH reflded under '
e ﬁ%‘gﬁ Y g!t@e}- cé_"%ﬁn%’ %@ gﬂyrkintn‘?zl)ﬁ?ﬁgrlga gl{g%l J&t&%‘?é QUr§ aftfflirred
foretOrgins. 4T1?£d%§?c§/ll’i@éﬂ1‘2@éﬂféfe@?ﬂ@ vagped with wigisr.) Theiproded tae
cggégfég(gagoal wdfkﬁigéi 215%) 7R Qﬂuﬂ'&fofqe@%km WBSol-4-y1)-
Z S
b 36 wﬁg e A el e By PO R i &6 mol),
teredhiyddfiorin G0nh), mter Bhal), &ﬂﬂ:tnlethﬁnol\(\ﬁfs oflf) ik adlraltat ambient
at t 0
S50l O MBS ShefolE et v
(TheLp !aadlﬁpcﬂ with #1Gl44 m‘h llt/Iéw.raad extridtedasthethyhademtearsiohethylene
ARLML.| oQ%amc]leeers'\@ege_ll:A}'g@ledT Hﬁecﬁ; &H#ﬁfa{ea!%d nleht@ed to

was taken next reactron wt

86 0i3p i d 8% o 4- (B-rsethi thisgol o Yk benzeisweid ewkich b’éfn'iséﬁi in the prepa-

AR co@BéBId 40181, 1.9 10 mmol ), ethanol (6.5 ni),
and thioacetamde (0.29 ng, 3.9 mmol) was refl uxed

Pllj‘eparatlon 17: Ethyl (1R,2S)-2-{[4-(2-morpholin-4-ylethoxy)benzoyl|Jamino}cyclo-

hexanecarboxylate
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nitrogen for 5 hrs. After cooling, the reaction was
poured onto water (75 nlL) and stirred for 10 m ns.
The precipitate was filtered and washed with vvater

@% Pl.oduyct was coll ected as a pale yellow E
&l %550/(). A solution of 4-(2-nethyl-thid 31”%’"%"}583"
benzoi c acid nethyl ester (4@@- mg, 1.7 mol), | |th| um
r oXi 10 15 tetrahydrofuran
‘%i %di(} 8?‘5 gemr?( 1R£ﬁ&2§gﬁp hvékwbwosl)W}lﬂhﬁ@lomﬁawcer@mlate
iats DM as ticRtafd @AtB il oF putragéaﬁn Eurbcgﬁwﬁ}rl]éﬁd BYGoh ﬁfg of Nb@-
t cO nt.r.at. ed wt ter

R PR TR R s Sypteniipomirog alihipenese
stirting, thecechaorewasigated tchi(I08@ for 8¢t theri stiiered ThE0°Gifgreindags. After

doBN Y, TheWBIBo Qg@dﬁ?éél wzg{ %@ﬂi a&%&%ﬂ ##&Léd%ﬁ%&mr Md%rine. The

concentrat e
2QUEANS IAFER yﬂewtemr@sz%ﬂ mmcewwq&yh acsiate. ddiegominied rappis layers were
drizdtubigg Bfa@rﬁh@mrﬁz&lﬂ’at@t theD filddre CARRONAH rdhoR td BRIvRIeLihyl (1R,29)-

rati
‘ﬁ[gﬁ? f&g‘? (IQ‘E%%F{HPYIJ?H&“M%WE?%%W] dive mghegipl was
@tried ohémarseﬁsprbpbxgzticmtcﬂc&n &urd 14 Md 15NfiTable 1/ 0 OH (0)
WD 2004/ 106285 PCT/ EP2004/ 005830 -36 A sol uti.on of

et ({1 3n 2l ranb e bR AR S ARHIG 4 (pvpidin-
g of pot asﬁ“ﬂmeﬂﬁisb’@)nﬁﬂ%ﬂffmﬂ}w&y 500 mg of N-(2-

chl or oet hyl ) nor phol i ne hydrochl ori de. Under nitrogen
at nrosphere and with rragrteti c stirring, the reaction

was Reated to 100C fo \Ehen stirred Cfor 5
.\Af‘t\g.rScooHt tion |Iﬁt N t h
| YhcetHte and wastfed HNIth wat er .an wne. The
aqueH'dzs | ayers were exipBgted twice witho
acetate. The conbi ned or g3 | ayers were @ usi ng
magnesi um sul fate, then fi ogf and sol vent m
to provide ethyl (1R 2S)- =N

2-{[4- (2-norphol i n-4-yl et hoxy) benzoyl ] am no} cycl ohexan

e A IO AR T S
cruefiepdepaad ﬂcBOIdmg to method C) and 895 pL (11.07 mmol) pyridine dissolved
e R
chlorige. NIFlog riafxtxe wa&-ﬂkirred for 30 minutes, partitioned between dichloromethane
and 1 N HC, 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-((18,2R)}-2-{[{cyanomethyl Jamino]carbonyl}cyclohexyl)-4-fluorobenzamide and
114 pL (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%
vield) of N-((18,2R)-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.
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| (ﬁom dOH
NH NH

NHNH NHz OO SO2F SOZ iN To a solution of 912 ng
(5.03 mol)
(1R, 2S) - 2-am no- N- (cyanonet hyl ) cycl ohexanecar b-
' prepared according to nmethod C) and 895 L
“ﬁ%’%‘;’gzﬁﬁmn pyridine dissolved 15 in 10 ntCT/EF2004/005830
di chl or onet hane was added 132 g (5.03 nmol)

4- (f) yorosul f onyl ) benzayl | oride. .The m xtur
isppleds PomRAT ﬁu@e%z ﬁaﬁ?ﬁ?ﬂ%ﬁéwlbm&]éﬁ%onﬁ}%&ml>-
di chl or ongl HsipkenyRddarboiniild (ExatpRAf BéHodARgNESi um
sul fate and concentrated to provide 1.54 g (84%yi el d)
of cpude product, pure by 1H NVR To a m xture of 100
(0. 272 mol ) of the above crude N-((1S, 2R)-2-{
abnedyl ) am no] car bonyl } cycl ohexyl ) - 4-f 1 uor obenza
yand 20 114 L (0.817 mmmol) triethyl am ne di ssol ved

in 5lnlL di chl oronet hane was added 88 ng (0.817 mmol)
4- ¥ co am ne. The m xture was stirred at RT for 3
days, | tRoned between ethyl acetate and water,

dried over {npgnesi um sul fate and concentrated. Col um

chr omat ography, eluting with 20:1

di chl or onet hane: net hanol provided 59 ng (48% vyi el d)

Seefp IN- Eth#lS 1 RRY)-2-{ (1,1'-biphenyl-4-ylcarbonyl)amino]cyclohexanecarboxylate.

[ (cyanonet hyl ) am no] car bonyl } cycl ohexyl ) - 4-{

[ (pyrd din-4-yl 25 nethyl)am gp] sul fonyl } benzam de,

whi ch was used in the prepardgtion of conpound 58 of
pi'e OEt WO 2004/ 106285 EP2604/ 005830 -37 Exanple

Sy nt hesi f
N—((f%&f%flz-?[(cyanonethyl)

- 1,1' - bi phenyl - 4- car boxani @
N\N ONi Step 1: Ethyl
(1R, 2S)-2-[(1, 1' - bi phenyi - 4- yl ca¥bo @
necar boxylate. O O ECEt cOEt NHZ. HB
nmg (0.76 nmol) of ethyl

1R, 25) - 2-am nocycl ohexanecar.boxy] ate HBr, salt u.e X
T 01 D 7 AL e M ey Bme by lele £ Sl o et
ab, Tetrabbdrona synaxdeteyd: 1636(1088)], dissolved in 6 mL DME was added 150 mg
(0.76 mmol) of 4-biphenylcarboxylic acid, 145 mg (0.76 mmol) of EDCI, 102 mg (0.76
mmol) of HOBT and 0.291 mL (2.65 mmol) of N-methylmorpholine. The reaction mix-

am no] cycl ohexa
NH O 5 To 191

ture was stirred at RT overnight, partitioned between ethyl acetate and water, dried over
magnesium sulfate and concentrated to provide the crude ethyl (1R,25)-2-[(1,1'-biphenyl-

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

O

OO OO

The crude reaction mixture of step 1 was dissolved in 10 mI, methanol, and 79 mg (1.88
mmol) of lithium hydroxide dissolved in 2 m1. water was added. The reaction mixture was



(0.76 mmol ) of 4-bi phenyl carboxylic acid, 145 ng (0.76
mol ) of EDClI, 102 ng (0.76 mmol) of HOBT and 0. 291
m. (2.65 nmol) of N nethyl norpholine. The reaction mx
0 &gnpnyas stirred at RT overni ght, partltloned
823t hyl acetate and water, dried over PCREEHEEPIFR
sul fate and concentrated to- pSQV|de t he crude et hyl
R.2S)-2-[(1, 1" - bi phenyl - 4-yl carbonyl) am no]
ég;l@ﬁ@ﬁ@"glgh ggﬁn@ggsﬂ bgtween gichlprgmethane and 1 N HCI, dried over magnesi-

1o Ral2a8) and-dbhi dentrated 't(pﬁﬁﬁi‘dle 240 b G IPQ@)’ b-)[ 1amb&9ﬂe1871—4 ylcarbon—

ﬁ%ﬁhﬁ?ﬁﬂgﬂgcarbqﬁﬁy %ﬁlg of)giep 1 was di ssol ved |n

10 mL nethanol, and 79 ng (1.88 mmol) of Iithium

$igwi3:0 X -t(d5,aR b &-d| (wrdomath@l)arhinvkadonylixyclakoel)-1, IThiphenyl-4-carb-
5 reactip@,kxture was WO 2004/ 106285 PCT/ EP2004/ 005830

-38 stirred overnight, partitioned between

di chl oronmet hane and 1 N HC, dried over magnesi- um

sul faffe and concentrated to proflde 242 ny of
- yl)am no]

2= [(1,1" -bi phenyl -4 :
ohexanecar boxyl i ¢ aci d ep 3: (1S, 2R) - 2-{[
ydgihexyl ) - 1, 1' - bi phenyl -

wet hyl ) ami noJ car bonyl
-carhki. 5 amde OO NO—H\I/b
ngy Eb.?‘ pl ) of the above acid
697y, (0.75 mmol) amnm nos
hydrochlorlo 143 ng (0.75 nmol ) of
(0.75 nmol) HOBT and 0.288 nL (2.62 nmol ) of
N- et hyl nor phol i ne. The reaction mx 10 ture was

ch: ze@;{@gg(% éﬁﬁog\éeﬂﬁ g?&iﬁggag%lskdﬁdd(iﬂﬁgmbﬁm 284169 mg (0.75
[ Si
SRD e et Cs AR m iAo QoveoeD of Ehh At e 107
xamet @i €108 Thandi 0c28i8 axlofres manel) oﬁNﬁﬁ&tﬁﬂﬂloi;ﬂﬁ;hﬁ‘g Tie redvéion mix-
10 tE:ﬂée:"l}So n&lﬁ'ﬁ%ﬁ% & o) éh}ij %;%061&& &et[vg C %&e ate ﬁd ‘%]aaclép, Erogd over
' mmeﬂumﬁallfat@mmapde ﬁalruam dhyomﬂegtaldm dlutieg withl 1806 @cetone *
i RO rdReth AR, %ro%:de&-?%ﬁﬁ thﬁ%rdegy g&ﬁ?ult% éFJ]S 2R)-2- {}[%cgané)meth— :

yano- 3 am no

%[ (1? 2R) - %
dﬁ@ﬁvibiﬁﬁbﬁ%@ﬁ %-yl ) benzani de
(Exanple of N@thod B) O

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

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

SR
*@O R

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

azin-1-yl)-benzamide
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15

~N\\N NHOI \' N Step 1:
N-[ 2- (1- Car banoyl - 3- net hyl - but yl car banoyl ) - cycl ohexyl ]
-4-(4-propyl - pi per- azin-1-yl)-benzam de WO

Wg/WSS PCT/ EP2004/ 005830 -39 Op OH -~ N NH2
0p\ O\ N/ | / N (1R 2S)-2-{ PCT/EP2004005830

[4-(4-Propyl pi perazin-1-yl ) béazoyl ]

am no}cycl ohexanecarboxylic acid was prepared as

descri bed in Method A above. The

4- (4-gropyl pi perazin-1-yl)benzojic ' precursor was

p according to the procefur gﬂQrted in WO
8886. To 200 _mg 5 (0.5 )] add di ssol ved

[ yHDVF was added 89ny D|)00f L | euci n-

am delhydrochl ori de, 73 ny (O.5~?ﬂnl) of HOBT, 104 ny

(0. of EDCI and 0.208g# 9mmol ) of

N- net hy The reaction ure was stirred

at RT overnheLE partltloned bet thyl acetate

and wat er, magnesi um sul f at R~

concentrated to glve the crude product as a white

1id, S © N[(1S, 2R)- 2-
{sl%fléj Zi @aﬁfg’g@%%faﬁ{ﬂﬁbmw%wm%}c&aﬁbbmy@m@ﬂm@vyas
prépa(ré& asfle@ PPt DinEREd Aabov! )rta@l Ng?} piderdzin= Nyhbkhzofacid

PO SR TBSheE-arRIP SRRy Pt Rt M\?O il 000 mg

(0S4 frimod) afdloie tdid dissvineddn 5:dEDXAF. w5 3dddd, 89mgQ8.540mMi0)) of L-leucin-
HEAPHEEIINR Ve I, 9@@&2&#&@%;%@ Al oftbcr and

Qa%ﬂ?é‘@l &138mimpl) of Nempsthytmerphelins. Bhe m@toadmucmrowas stirred at RT

overnight, partitioned between ethy] acetate and water, dried over magnesium sulfate and

concentrated to give the crude product as a white solid.

Step 2:  N-[(18,2R)-2-({[(1S)-1-cyano-3-methylbutyljamino}carbonyl)cyclohexyl]-4-(4-
propylpiperazin-1-yl)benzamide

N NH, N Ny
O ———— i
NH

NH
0

0

N N
l\/N\/\ k/N\/\

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.
at 0°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.



ethyl acetate, washing with 1M aqueous HC until the
aqueous | ayer renained acidic. The organic |ayer
dried with magnesi um sul fate, and concentrated. Col umm

t ography, eluting with 20:1
v@?%ﬁ%@?%%ethane:nethanol, gave the title comfsa{fR #5830
ng) as an off- white solid. -20-Addi ti onal conpounds
repared by the above nmethod are shown in Table 1. WO

€196 2 §Buthesty €PP-004,28b 848 cranomethFhamipotcathonyljcyclohexyl)-4-
Synt hesi s 5 )ram
s é%ﬂ“ﬁe@xy @Zﬁpeﬁdﬁrﬁ&?ﬂﬁ&ﬁw& (RHAAR of Method C)
[ 1- (2~.met hoxyet hyl ) pi peri di n-4-yl ] benzam de (Exanpl e
of Metlad C) O/\N NNH N O I ~ Step 1: Ethyl
N2> t ert - but oxycar bonyl ) am no] cycl ohexanecar bo
e OONCOEt OBt N\H2.HBr N\H OO, 5 x To 6.0 g
(23. 78Hmmol ) of et hyl
m nocycl ohexanecar boxyl ate HBr di ssolved in
nd_3.25 nL (23.79 mol ) of triethylamne
was added” 5371 (23.79 mmol ) di- tert-butyl
di car bonat e. ction mxture was stirred at RT
overni ght, partitioned between ethyl acetate and
water, dried over magnesi um sul fate and concentrat ed
§tep br Sthyd(WR.25%-26[(88-ytefcarbmybamite] @tlldxanecarboxylate
(1R 2S)-2-[(tent-but oxycarbonyl ) ani no]
cycl ojexanecar b- oxylate. Stef 2:
(1R 2)5)-2-[(tert-butoxycarponlyl)am no] cycl ohexanecar bo
€ &ftd 0.0 GFt OH Nﬁﬁr‘mo QJl X X To 6.05
N 3 mol) of the r of step 1 dissolved in
25 nL anol was added 15 ®.6 g (55.74 muol)
I'i thi um hydroxi de nonohydr ap® @ ssol ved in 10 nL
water. The mx- ture was stirr for 48 hours, :
5 partitioned between ethyl acefate and 1 N HCl, dried
over
To 6.0 g (23.79 mmol) of ethyl (1R,25)-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

between ethyl acetate and water, dried over magnesium sulfate and concentrated to pro-
10 - vide 6.05 g of the crude ethyl (1R,25)-2-[(tert-butoxycarbonyl)amino]cyclohexanecarb-
oxylate.

Step 2:  (1R,25)-2-[(tert-butoxycarbonyl)amino]cyclohexanecarboxylic acid

0 0
ode o
N N

O)\o Y
X Pe

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

I

|
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WO 2004/ 106285 PCT/ EP2004/ 005830 -41 nagnesi um
sul fate and concentrated to obtain 5.05 g of the crude -
(1R 2S)-2-[ (tent-butoxy-

‘f@%ﬂ?ﬁﬁﬁ%ﬂ)ﬁm no] cycl ohexanecar boxyli c aci d. %tc%%P%mmossso

(1S, 2R) - 2- {[(cyanonethyl)anfﬁb]carbonyl}cyclohexylcarb
amate O rtj:{\l/\ N CNH 'B\J? ﬁg
Tpagesem fHigts angk copprntigted do fa@tSé)é g?falﬂfs%we\xéa 25112 zﬁ@er utoxy-
daNfonyigsniaditgcolex@2cgbotyfi@acdh nmol ) am noacetonitrile
hydrochl oride, 3.98 g (20.75 mvol) of EDCI, 2.80 g

4 B S RSl AR ) OB Bl

at RT overnight, partiti oned bet ween et hyl acetate and
wat er@ dried over nmagnesiu ] sul fate and concentrated
t o0 in 5.83 g of the de t-butyl (1S,2R) 10

(c onmet hyl ) am no] bonyl } cy8ll ohexyl car bamat e.
- —_—

g
(1R, 2B) - 2- Am no- N ( cyanorre'_éhl,d cycl ohexanecar boxam de
N %

OO ~KFAN CN'~N NH - - - ~1 O The nitrile

conpo of step 3 (5.82 g, ~68 mmol ) was di ssol ved

in 69 m_ (O 3M of formc add and stirred at RT for 5
The formc acid was evaporated and

Hes LD TS ) BEME peid s st aivehindionyt DaBr R Rdda P2
(bb. 394N diyidbaktod Rrilelht &%@Elbﬁ&h blog E@ﬁ T2 toD '?)fEbCFQ 80 g

GRS L m&?@ﬁﬁ%&a@ﬁ Sripetiparancli Thereaction

mighwrewhs saied at RT gversight, Patiorll betR e Ettifleicetate and water, dried

o(véﬁn @eﬂ%ﬂﬁ%ﬁf&ﬁg alill% qoncents e’&eg Y Sbtgzrrh hEY cgtﬂéepcrgde tert-butyl (15,2R)-

(C(Y‘if@fm}‘lbnﬁu( cyrhorgiferdnbeydaitrolatar bonyl } cycl ohexyl )
-4-[1-(2-met hoxy- 20 ethyl) pi peridin-4-yl]benzam de WO

SEQ0A/ @ﬂ@ﬁﬁi—z-EgﬂoEﬁ&Qﬁﬁgﬁ%ﬁ%doheﬁge&boxamide

0 o]
™ L
NH — <" NH,

O}\O

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
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 5t N-((1S,2R)-2-{[(cyanomethyl}amino]}carbonyl}cyclohexyl)-4-[1-(2-methoxy-
ethyl)piperidin-4-yl]benzamide
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NNAN O NH NHZ To 105 ng (0.58 mmol) of the am ne
fromstep 3 dissolved in 10 nL DMF was added 175 ngy

(0.58 mmol ) of

oxyet hyl ) pi peri di n-4-yl]benzoic acid
W'oﬁnﬁyﬁésqm epared according to the procedurf T’(EPZ""‘”’““S”
described in WO 01/58886), 12®-ng (0.58 mml) of EDQ,
78 5 ng (0.58 nmol) of I—|O3Tand022rrL(202mmI)of
N—msthyl mor phol i ne. The reac- Otion mixture was stirred
at RT overnight, partitipme Qn et hyl acetate and
waterg dried over nmagnes sul f at'® and concentr at ed.
Col u ronot ogr aphy, elttifgdiwith 10% et hanol in
or D\}?ne%ded 27 gl my-Qf the title conpound
2R) { [ (cyanonet Ryl)
carbo 9#}cycl ohexyl)-4- [1-

simlar manner,
al lyl 4-({4-[4- ({[(18 2R) - 2- ({[ cyano(cycl opropyl)rret hyl
Ta5meg (e3dramol) yif Jheushiiedarh ];taﬁns d@dolved in 10 mL DMF was added 175

rﬁ? E@ﬁ% I'b%rﬂé(g:l %ﬁyétﬁg? ?%li -é-@génz}zgo acﬂé]:bﬁsgaad was prepared
wfqrding e meexs@@dqu |dpssangh in Y Q01156885h}- 1110 ireeA 015§ nminetnafHIRCI, 78
A€ (5 R0 RATLRSB B AILS %ﬁc ni &}6\@ gl#g %;%%ﬁrp}tohtn{e Tli%reac—

Depr ot ection, under stan

tioggpixturs vasgigyed gt BY prraesht pritomeribepueey ethyl acetate and water,
dr&ki@ﬂ&(rﬁyﬁbﬁﬁh@ﬂﬂta adﬁ%ﬂdéhirat%m GQlu}lﬁladhgﬁﬂé‘tb%raphy, elutmg with

eridi | am nho ht azol - 4-
]1%]/ %ﬂ#ﬁ#@r@%& Bfﬁé{tfgd 7308 ﬂa%%ﬁle oBPaBRRN((1S, 1537)-2-
{Pcepenethybymitdcaleycphbgt)- atp(sﬁﬁmmmﬂ)@@eﬁdlh 4-yl]benz-
aﬁ?‘ le 4. Synthesis of
P{ES 2R)-2- ({[(1S)-1-cyano- 3-net hyl butyl ] am no} car bo

I 2 sipnia yrano bre i 3-(i- [ (H(IS R)42- f{r[wazdlcydep]bpyb)meﬂarﬂﬂndmo}carb-

cxylla \ o2 oxvi-
0@?95?310?1 ﬂﬁ] md?‘egrbgy )?h!e_lllgrgr%%ﬂﬁﬂ ) yg} %l ﬁ% %1?1 \E‘?% xyl

(‘2- Acetyl -cydohe m c aci
%‘6%/?{ u%rﬁéwzmef& stebpeudinylarming- - ﬂ@aolylb}zmcmz pre-

parddBis dBdkBIOWO'01/68645. Deprotection under standard conditions (Tet. Lett.
1992, 447-480) provided N-[(1S,2R)-2-({[cyano(cyclopropyl) methyl] amino}carbonyl)-
cyclohexyl]-4-[2-(piperidin-4-ylamino)-1,3-thiazol-4-yl]benzamide trifluoroacetate.

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

- Example4:  Synthesis of N-[(18,2R)-2-({{(18)- 1-cyano—3-1ﬁeﬂ1ylbutyl] amino}carbon-

ylcyclohexyl]-4-(1H-1,2 4-triazol-1-yl)benzamide Example of Method D

NH
°’\©
n-N

&

Step 1 (2-Acetyl-cyclohexyl)-carbamic acid benzy] ester
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i To a OC solution of ethyl
ci s-2-am no-1| -cycl ohexanecar boxyl ate HBr salt (22.34
g, 88.6 mol) in 250 nL of nmethyl ene chloride, was
zyl chloroformate (12.6 nL, 88.3 mmol) and
“gggﬁﬂfﬁgg an aqueous sodi um car bonat e solutfgﬁm%#W@mm*”
reaction mxture was 5 stirrddl-for 24 h at anbi ent
tenperature. The organic |ayer was separated and
d with 250 nL of water, &ied over sodi um
hetf i tered and conce : to give a crude
i d. The product was p y col um ,
i onitlogHaphy (10- 50: 90- 50~et™ il acet at e/ - hexanes)
to give 26.45 g of (2-acety|-g¥clone | )-carbamc acid
benzyl ester as a clear |Ii qLﬁ d. Qi @ 98 % Ms: 306
(M+ H+). 10 Step 2:
2- Benzyl oxycar bonyl am no- cycl ohexanecar boxylic acid O
. - 1' 1~00.kO . The ester of e .
'1;3’ a %s@%ﬁ%ﬁg%&x}\g@i : Sug%-llilqg%}og%%ar%ﬂ{y?%? ﬁhr Palt](2£.gt? g,%gﬁ
mpaehan e ok of mathgene chiorisle: wob adiledbeazyd dilomofarmatef (12.6 mlL, 88.3
ﬂ@bh'ﬁ@@ﬁ%ﬁé%u@ﬂ@gﬁgﬁﬁgﬂ)ogm rs]ggétl& ﬂé@eﬂﬂ&% dnidtlre was
ed at a erature

250 g% %f water ‘and stirr anbient tenp .
SEFd 54 24 b ayprabientseppepiup. Kibgresenisdayeoeisseparaed doesherwith

- 250 Wil éftwazepHrist] bifer 3QBumlsulite, Hilthhid Hd caiRbMEd Qo gk RYtude

ace e 0, nL s,,added nd the o nic | ayer S
hé%“p‘fa?fé%e8%0,4391&?‘?’%@“{V’i@%jr%aﬁﬁwa}gm@%ﬁ}?ﬁpt%?8—&3%gﬁaﬁcetatef-
hexaree)ib gt 8643 pof (Jiavaylaydphiaiel) saibahic atidebepryd ehii tas Welsar

i Y h LliiZzi ng from ethyl acetate/hexanes
1@%&%ﬁggﬁfgf%gﬁgﬁ%f@g+&ﬁﬁte solid. Yield: 82 % Ms: 278
M + k%%, mp = 120.1-123.1C. Step 3:

SE‘?-?( 12 Espriamssaronyirming rrclobesanearhsarlinacid cycl ohexyl ] - ¢

arbam c acid benzyl 20 ester WO 2004/ 106285

PCT/ EP2004/ 005830 -44 OO OHHNAMNH2 NHNH O O

0 J10 1 \ To a solution of_ tHe carboxylic add of
ﬁa 2Y0.2 g, 36.9 ml), L-@alrri de hydro-
REOrgle (6.18 g, 40.5 nmmol ), EDC drochl ori de (5.48
g, 4QL§ l), and HOBT (5.48 g, éﬁYG nmmol) in 100 nL
of @nhydr o , was added N-netg @v:EE:tine (12.0
m., 109 5 ). The reaction mxture irred at
anbi ent tenperature for 24 h, then added 300 ni of

wat er and 400 nL of ethyl acetate. The organic |ayer
The sstemyfatep i €25.45gi8aesth e \Wrds ldissolved in 250 mL of tetrahydrofuran and

treated with a solution of lithium hydroxide monchydrate (10.65 g, 256 mmol) in 250 mL
of water and stirred at ambient temperature for 24 h. The reaction mixture was cooled to |
0°C and neutralized with 300 mL of a 1N HCl 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-Carbarnoyl-3-methyl-butylcarbamoyl)-cyclohexyl}-carbamic acid benzyl
ester '
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two 300 nL portions of a 0.5 MHCL solution, 300 nL of
wat er, then dried over sodium sulfate, filtered and
recrystallized fromethyl acetate/hexanes to give 13.2-

of [2-(1-carb-
“2%091"5%28 t hyl - but yl car bamoyl ) - cycl ohexyl | - C&TERM0E005830

acid benzyl ester as a white4solid. 10 Yield: 92 %
M5: 412 (M + Na+), np = 188.0-189.5C. Step 4:

[ 2- (1- Cyano- 3- net hyl - but yl car banD | )-cycl ohexyl]-carba
mc agid benzyl ester OO CN NHO NHO "~10

01 kOJJTo a OC sol ution of th ' Hof step 3 (13.2 g,
n@d) in 150 nL of - yEi - di ne was added
Vﬁgr oaceti canfydri e 45 3b nd, 38.9 mmmol)

drop | e slowy over a 3 15N‘i‘nn period. The reaction

m X Was 3t irred for 150 en poured into a
slurry of andINHCl sol ution e m xture was
extracted wth 500 nL of ethyl acetate, and washed

with three 400 nL portions of IN HO, 400 nL of water,
T & efthtiwmer teealiburplis utiflaf fep 2 fﬂo'ztjeBtﬁﬂnﬁM), m&s‘&ﬁk&ﬁﬁd&ﬁdm-
5.4

S8 IS SRR LS LS B a0
402 thimob yua e 1BL nedrihytlzops DMK; arabalde@zmmetmmhpwin]e {ar iR, 109

R SRR 5 By ol B g e o

rp%:q:f @m@ 5’@.3)(5 ethy]@etgee phe&organic layer was separated and washed with
4roA0b HRoYdne B%@B Mﬁ@%ﬂlhb& 3@6’ i-th 3f water, then dried avet sodium

SSQI&@C ’ﬁno 3 t h %ﬂt %
S’fﬁéh% PG Ybéfcew?@ieﬁ%b%*feé 3¢rg aft(drh1-garb-
~3-rgethmuﬁr1aaﬂaah])oyawdoﬁﬁxmdmﬁm@rAaa GbhMBERd as £AHRODLId.

qQ, et hyl acetate was

&Glgild?grze 1\2[ %Whmﬁd%é 2’%@8%92) gen at nosphere. The
reaction mxture was filtered through a pad of celite,
et e - (laErago-3-mebhyl-bulcatiampylhcrlohpyedahantin 26 beayl ester
in ether (35 nL). The resulting suspension was
filtered and dried to give 5.96 g of the hydrochl oride
salt of 2-Jam no-cycl ohexanecarboxyllic acid
(1 cyiano{3- et hyl - butyl ) -ani d ite hygroscopic
neNd; 72 % M o) m =
C. 10--Step 6: H
8 2R) 2- ({[(1S) 1- cyarn®-"8Hmet hyl but yl ] am no} car bo

nyI bg,&gcmﬁ] - (1H1, 2, 4dﬂ(6a.ﬁ)ij-yl)benzam de 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

min period. The reaction mixture was stirred for 15 min and then poured into a slurry of

-ice and 1IN HCl solution. The mixture was extracted with 500 mL of ethyl acetate, and

washed with three 400 mL portions of 1N HCI, 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
ester as a white solid. Yield: 90 %, MS: 394 (M + Na'), mp = 103.6-106.5°C.



HCNHCN NH2 NH Ol ~ N To a solution of the am ne
(157 nmg, 0.66 mml), 4-(1H1,2,4-triazol-1-yl)benzoic

acid (132 ng, 0.69 mol ), EDC hydrochloride (145 ng,
v%&%ﬁuﬁﬂ%s HOBT (106 ng, 0.78 15 nmol) in 6.

Was added N-net hyl nor phol i ne (0.15 ni, fC§@THW6WF&m
and stirred at anbient tenpdbature for 24 h. The
reaction mxture was partitioned between 50 nlL of
WER & ZamingryReharnecatherylis agd 4t-evangiiemethgiabrtel amjds
was washed with two 50 nL portions of I N HC

solution, 50 nL of water, dried over sodiumsulfate,
filtered, ncen- trated and purlE?Qg by col umm

to raphy (et hanol / met hyif en hl oride, 3:97) to

3- Hethylbutyl]an1no}carbo
nyt’) c bl ohexyl ] WO 2004/ 10828 NHRCTHEP2004/ 005830 - 46
4- ( |azol 1-yl)benzam de as a white solid.

Yi eld 409 (M + H+), nmp = 156.0-158.9C.
Addltlonal onpounds prepared by the above nethod are
shown in Table 1. Exanple 5: SyntheS|s

S S ggf%é%@%rﬁ%a St ol
@rhen (IR g N 9(’9 1|rb25@ thyf acetate was stirred for 24 h under a hydro-
5. hkat.:hég@n&e @ha/ﬂembh Werufo s iRl haxyahesd Af%dfw 60540 e,

on yrene resinin a
%F%Eé“‘ﬁﬁ‘ﬁg? agf‘& \ﬁ%lg 12@@)&]5% Ge e Hhy Bmin{lsﬂlsmnfwn was
ﬂ[teeedraaadm@m ghaess. 9 dtltechydidchlofide s20agn- éu%o&s)cwﬂeﬁmeaﬁboxyhc

d t. t 10 wi
s BB R e iR atpdrs g 72ae MS:
138<Mnt Bk prrel#38.3-136.090P, 3 eq EDCl (1.8 g), 1 eq.
(0.42 g), HOBT, 9 eq (3.1 nmL) NWP and 3 eq (3.7 g)
10 S Br-[(hs, @m @swgf] g%ﬂ?%ﬁn. ; @acé,ﬁt 1&%& 1ebBn P clohexyl] -4

ro reaction’was
flltefﬂ’&&rﬁi e MO bSO R RS, Wi th 80 mL with CH2CI 2
then with MeOH and again with CH2Cl 2. To the resin
was added B0 nmL of 20% pi peridi ne/l The reaction 15
was bubbl ed wi t h nltrogen for 30 flltered and
Y then with
| IR i C&e5|n was added 3

_).

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 patitioned between 50
mL of water and 50 mL of ethyl acetate. The organic layer was washed with two 50 mL

* portions of IN HCl 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-[(18,2R)-2-({[(18)- 1-cyano-3-methylbutyl]amino}carbonyl)cyclohexyl]-
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g), 1 eqg. (0.42 g), HOBT, 9 eq (3.1 nL) NWP and 3 eq
(3.4 g) PMOC-cycl ohexanecarb- oxylic acid. The resin
was then suspended in NMP (80 nL) and bubbl ed
“g?\:%mﬂg&g The reaction was then filtered and washed
ree tines with 80 nL of CH2CI 2, once wit h PREGE0VHPSS30
and again with CH2CI 2 and al- I4éwed to dry in a vacuum

icator. .To 250 ng of this resin in a solid phase
%‘i et Biiooh Gy ommermidaess witnsphpe¥irldi ReroDs: 400 M5 H), mp =
na6)0-15BM8Cr eacti on was allowed to sit for 30 m nutes,
filtered and washed three tines wth 4 nL vvith

; th CH2CI

RGO SRSt bl Mag %3%%%%6 PSR RS (40

LofaOl MsolnlnTHFé and e.4ch|or025

oTdghlorg (3 Ui 8- lnasenoni thiend plefhgbaminocarb-

CH2Cl 2 (Zoﬁyn)@);loﬁ@,g,ﬂ[,g{m DX.Bhple B bhod e Teaction
was then filtered and washe three times with 4 niL of
CH2Cl 2, once wth MeOH and again with CH2Cl 2. The
resin was treated with 10%FA/ CH2C12 (2.5 m)
for 3@ Iltered and washed twice with 2.5 nL of
he filtrate was evapora WO 2004/ 106285
5830 -47 ted on a Speed-Vac and
ved in CH2C12 (2.5 nL). Burgess reagent (2 eq,
s added and the reaction stirred overnight.

 TheOre3 on was then evaporated on a Speed- Vac and

purifi ed Leverse phase hi gh pressure |iquid
chronatograp y toyield 3.7 ng of 4-chloro-N[2-({
(1S) - 1- cyano- 2-t hi en- 3-yl et hyl ] am no} car bonyl ) cycl ohe

5.035¢mt Atifborens9- a@@cﬁﬁ%@mﬂm&yﬂeﬁﬂ(%ﬁﬁﬂrh@&&lﬂ) carbamate
are .
gﬁ?&elw%ﬁ&ngaeﬁﬁ ?l{ e?%xé%%la%n&btg%? eyG? Kﬁ??@ ﬂ?ﬁ) pgaferl AR E (B ml).
hsiprstipyyagtubbled withnitiegen forAQamintes, @iﬂ?ﬁémdmashéd three times
with- 8@ B of OB, CIR inbd 49K Me@ﬁ dn¥i atg:}én Hithi,cG0 ?6%91%%11 SIisgended

TV e T N LRI W
FRfi@Cetthirmphilawise addddDirddahyresis iway bidbledNash hieb&fhvaight. The

“ShReeiR ey Aty i e ot ﬁg@d%@%ﬂ{»ﬁﬁqg wnd

ae@n @@tnln@I—&GIonﬁs thelremow@smaalemmwafmp pqmﬁdmbfith&ﬂ Tiarreaction
h
V\]ag BlbbIdM Fith %ogén 2t 30 W&e@%ﬁ g%ﬁtthr%gam% 'gltl} §d< L of

final concentration: N assa

D iR MePH Andagainavich GHG. ST Q:@mresunwatsgidéfd\a &FCI (1.8
ga,rldeqzww gqmoswrryeaq (AR %H'S%%&?% c{p RiohbBGecarb-

B (e gl 05 ﬁl'ée‘é‘»ffﬁwén&%% AIME (5wpL) i
rédction wss:thmﬁlte{red(mdx@dshéﬂrmﬁ& tiBROWRRBA R, &mrﬁ%ﬁﬁc@wf}ﬁ&ori
<Afkeathic, EFREH 658 a5 By M st o « he
'11‘01 25@ mg dffjthis mﬁmtlh e sdlitl phemdkmartipoivial was added 2% piehdipg/ DME
(%5 Lr]rﬁ,p't ?‘1(')1% fséﬁggo%%ds \é]l&yed\@@ﬁt ﬁlc‘ §@X§&t&n Bfld NG 54 HE three times

4 mL with CH,Cl,, once wﬁh MeOH and again with CH,Cl,. To the resin was added
3 eq DIC (49 pL), 0.05 eq. DMAP (49 uL of a 0.116 M soln in THE), 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 mY, 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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K inhibitory activity using human |iver cathepsin B
(Cal bi ochem) at a final concentration of 1 rim The
cathepsin L inhibitory activity was assayed under the

, itions as the cathepsin K inhibitor
“§25ﬁ€§?3gusing human |iver cathepsin L (Calﬁ?%@ﬁé%ﬂ"@§3°
a final concentration 25 of43-nM Cathepsin S
i nhi bitory activity was _assayed apal ogeously to the
4R &5Beed-Yaciang ﬂﬁff%{‘f?ﬁgﬂ SRl (37 F‘}?- Burgespreagink (2 qaned) mg) was
Gided ad tha seadlih stilde ovasight. Mhi hasphairs the&ldvhid2ditd ob a8¥beed-

1T . dd 0,01% Tri.t ol -10 EQI S,
PR ng phEB DBk i Ol iy oo feste) mg o
{-BhlotreNy [2¢({ i HAt 1 - ene-thien 3 ety Renid }carbloumgilayclohexyl| benzamide

dseceubipatingat hepsin S 30 (Wederanders et al., Eur
J. Biochem 1997, 250, 745- 750) was used at a fina

centration, of 0.5 n Usi ng t he ahove assays, the
AT e Bepsio it Lo e Mo oy nda ot el y
inhibit Catepsin K. WO 2004/ 106285 PCT/ EP2004/ 005830
ExAgiple®: anphlgbifory Botivity eftthcodempthardsaf the Inveation Against Cathepsin
preparatigpglf qflelivery by various routes are
fornmul ated’as shown in the 5 follow ng Tabl es.
"Active ingredient" or "Active conpound" as used in
Theduhibitorz ectivityob the sprependgagadnsh fathapains Sploanddl wastested at RT

ih06-MdlfopaquEatiResdlstyehephites QUadtaA\dThdaBiieh@h KQRhibitory activi
%q%%%ia%iq%m’?‘w R T et ot B8 Sopbliory setity
. 0

8% um stearate 0.5% The ingredients are
il eh imhibio diheabincbriNisodiomiobgates NBCKISHM gHAbDetnt AQRg 1%

BRSPS M SRR 1 PRPLEE, Bobhfhss o
humepnergéoaphinant wathepain K (finat cioueenitnag'omd: rvi} dilt@edd®mssay buffer (100

: 0 ' Ofhysys
Mgéaaﬁhme@&%e/?q g.f\sl %0193%#9& 591&%%;%{%% igﬂﬁvf cﬁ%gff&%%&{%tmn of

tose 76.5 Vi nyl I ne)

L .
0 PER Spiossmesbemt AdauARaMivadinad Bcpsgy PRger4final concentra-

tEmk ¥ @R, iftiedke B AUBREDRRO [excitelBn EPF90 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 § 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 uM}). Human recombinant cathepsin $
(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. -



mul ation is then dried and forned into tablets
(cont ai ni ng about 20 ng of active com 15 pound) with
an appropriate tablet machine. Conposition for O al
vﬁSjE” HI s% ration Ingredient Amount Active conpound 1.0
5 P8 c acid 0.5 g Sodium chloride 2.0 §OREP2004/005830
2004/ 106285 PCT/ EP2004/ 00583@8 -- 49 Met hyl paraben 0. 15
g Propyl paraben 0.05 g G anulated sugar 25.5 ¢
Sorbitol (70% solution) 12.85 g Veegum K (Vanderbilt
Co.) 1.0 g Flavoring 0.035 mM Colorings 0.5 ny
Distilled water gq.s. to 100 m The ingredients are
m xed to forma suspension for oral adm nistration.
Parenteral Fornulation Ingredient %w./wt. Active
Example i erﬁ°f@u12§°@s Sodi um Chloride gs to make isotonic
- Water for injection 100 nil 5 The active ingredient is
Pldirsacduvied prepaatipms foi d}ﬂlv&fr b} tiote t @ttesfa@d fotRHBEH bOdhowh in the

5 foﬁ ng%'aﬁl@g "ﬂ A mg{%ignt O%Y'eutﬁ.mp%ﬁhﬁ? “é?g# 3 {h]eﬁg.bg%dezgns
OmfiQInn(i’ISOﬁ@vdé?OgmoumdswéFgﬂmulw\lth the remainder of the
vvater for injection, filtered through a 0.2 mcron

m@ﬁﬁfofok;ﬂgan@ggﬁ@i@ kaged under sterile conditions.

Supp03| tory Formul ation Ingredient %w./wt. Active

adi ant _09%—Pol _ynf Imll ene_aolvcol 1000 74 59%

"Fgf) &thl ene gl ycol 4000 24. g)/o%ﬂ)“’t’l'he |ngred| ents are

Aabktegdediaget her and m xed on 28.086 eam bat h, and poured

Lt ~ ] Al
Lactose ' O 79.5%

Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each; one
10 . 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-

15 pound} with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount
Active compound 10g
Fumaric acid 05g
Sodium chloride 20g




containing 2.5 g total weight. Topical Fornulation

I ngredi ents grans Active conpound 0.2-2 Span 60 2 WD
2004/ 106285 PCT/ EP2004/ 005830 -50 Tween 60 2 M neral

' Petrolatum 10 Methyl paraben 0.15 Propyl
V\Pd%og%mﬁzsg 05 BHA (butyl ated hydroxy ani sol @FT%M“""’S"”
Water g.s. 100 All of the indgPedi ents, except water,

are conbined and heated to out 60CW|th stirring. A
Mgtwiraraber quantity of water |8%bout 60C is then

B @ardbdnn VI gOrous STITTI NG [T@y FsTfy the
7EggFQQ|ents and-water then gdded g..s . about 100 g 5

Ellf'te‘éﬁ']’g&’ﬂ/ For mul ati ons Sevd r2§15gaqueous suspensi ons
Svolbsitod (70Pawgldtioan about 0. 025- QTigper cent active

ﬁ'fshgI%%F'ortrmé a‘?%tﬂf%ﬁgioptl ona |y E lEpﬁi n inactive .

Flngnagh ents such as, e.g., m cOO:GHth alTine cellulose,

i)
II.I on nd_+ hn

xe ) IbaIUUAyﬂClHyICCIIu St trose—ana—tne

? ﬁﬂﬁg Hydrochl oric acid may be gfﬁ?ed to_adjust pH_The
lﬁla@hﬂ“@may formu 10 | ations rqaytoheOnhbl ivered via a
Tasal SpPray metered pump l.yp; cat Y gettvert 16 about

50- 100 mcroliters of fornulation per actuation. A
Thedngradientpae myxeddh derat svseension foyorad péminisiragion.- 12
hours. Wile the present invention has been descri bed
Muirdrhterblefoemaenten t o t he specific enbodi nents thereof,

it should be understood by those skllled in the art

: rots—changes—ray—be—] A and—egut-val-ents
IFz"{l\‘;’oéﬂ'l}ﬂgubst i tut edUWI t h0lth depa{”"rﬁg from ?he true
z’sq@WculgTdmdt scope of the i nvemzsgn I'n addition, many

nada
o IICl_y UC race l O t1HCur-adf
Sb&d{lﬂ%tqi%ﬁdé}rmt erial. conpositi S%J%?ker’i%’??néc
Wﬂ@t@smlwep or steps to thelﬁib;nbct ive spi rit and
stope of the present—inventton—AH—stuch—odif+ecat+on
are intended to be within the scope of the clains

s 3etitedeprplipntislisspiredigauroriereshpareEpRDi4 o 588 dficient quan-
titP &f sodium chloride is then added with stirring to make the solution isotonic. 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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CLAIM5 1. A compound of the formula (1) 0O RB mRl (1)

C wherein: 5 mis froml to 3; nis | or 2; Ais
-(CRaRb2) p- O (CRaRb2)s , -NR -(CRaRb2)r; or CH:CH-
W‘@?@?fﬁd}z:{% and s each individually is fromO to

s trom T to 3, and Ra, Rb and R each ihded’ngéFé’ﬁQ"l‘”ﬁmm
is hydrogen or alkyl; 10 R-39s halo; alkyl; alkenyl;

fLIPnYV h\/drnyv am no; .'-lr\/I’ hpfprnnrvl
Be8f8cyclyl:  -S(OgRd; -NRIS(Oq R: or -S(O g- NRdR

Mherdol g 1S fromO0 to 2, RA|5S hydrogen, al Kyl or

opti-orallv—subst it ut-ed nhnnul and Re i ¢ . hvdroaen
he—e—1-S—yarogen;

1T 1TCAT |7_ ~JC I
%%ff?}a\\fu%r pyri di nyl met hyI R2| B3, R4 and R5 each

Mmﬂ:ekmm]:ently |s hydrogen or [alikyl; and R6 is

IV q |||r'\t-+ } t ntoad hon—zv]

ul f\yl ] UlJll Ullul T gt ovu U\-III-}I ]
]!t)%) 1%hyl pyri dyl net hyl UEO do- 15 al kyl, or

Bﬂ&[@ﬂﬁ@)&&b@rgﬁmm@e R f, Rgoand Rh each
frno

ﬁfpcnucurly ™S Hyunugcn Of | att-A—+s—F+oem-o
%V\Ath the proviso that vvherqa' I's halo or optiona

+
L
I

< o

substi tuted phenyl R6 is optionally sub- stituted
m&z’dﬂ: in Eemeﬁﬁ}’éx@i)tt mé{er, aPé’JohMé&%ha YlEate&){o about 60°(|? with stirring,

q ; harmaceut | cal Iy acceptab

%awf{ieen g&fuvgf e%wzﬁ?r %F‘Efdﬁt 6YS 1t thep adsged m@m@mwemng to emulsify

o MeddRats0dndobAbrthdn addbeq iaBowd106g2. 3. The conpound

of claim2, wherein nis 1. 4. The conmpound of claim
(CRaRn2) p. 5. The conpound of claim

asal ?E[@;IOQm aLlg‘ns-()(CRaRbZ) . 6. The conmpound of

clalml wherein Ais -NR-(CRb2)r. 25 7. The

%B?Fﬁ]@ﬂH%P“é puspprion gontgiping &om akop O@F&@Plﬂrcerg actiiggsompound

G0 pREMEd aHasA otmuldi6HE TR
pRe as s% 05(1)14/ 6283 gﬁci_lr_ljilaggg}é%{fbgam co%talﬁ ﬁ@ctwe

OERERP R b CPog R c
trose, and the like. Hydrochloric acid may be added to adjust pH. The nasal spray formu-

005
ulose, sodium car oxymethylcellulose, é?ax—

lations may be delivered via a nasal spray metered pump typically 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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(1) and wherein A, Rl and R6 are as defined in claim
1. 9. The conpound of claim11, wherein said conpound
is of the formula (1Il1): O\Y~ e HNNAOR6 5 and
v@?ﬁmﬁuﬂ Rl and R6 are as defined in claim1. 10.
%88und of claim 1, wherein said compol§d/EPa04/005830
sel ected from 4-chloro-N[231f
%é%ﬁ% 1- cyano- 2-t hi en- 3-yl et hyl ] am no} car bonyl )
%xyl]benzanide N [2-({
[(1S)-1-cyano-2-thien-3-ylethyl]am no}carbonyl)cydohex
ylﬂcodnpmnﬂlofdghbénnnﬂaa(m de; 10
N-[2-({[(iS)-1-cyano-2-thien-3-ylethyl]am no}carbonyl)
cycl ohexyl ] - 4- ethylbenzgnlde
N-[ (1S, 2R) - 2- ({[ cyang{ cygl rqul)
e ’,Flkkpyrrol | - O
o 0-INT (1 (-) {
en- gyl et y”kahnho}carbonyl)cyclohe

yl ) benzam de;
[(1S)-1- cyana-
xyl]- benzam de;
N-[2-({[(1S)-1-cyano-2-(3,4-difluorophenyl)ethyl]am no
&ﬁ@ﬁhpnyl)cyclohexyl] 4- met h- oxybenzam de;

TY1§§E¥“£%%%O 2-(3, 4- dlfluorophenyl)ethyl]an1no}carbon
yl ) Byadobkexyl | - benzan1de 4- br ono- N-[2-(

A 1&@@%%&@@& yl Lhire) ekl am pey ear bonyl) cyelioh 4

exyl] benz
N- [ intlisichmdly & frop Q o) tis fiogahty-RandhiReR” Sad/ Rewttyinlgrndam}ly is
arbgﬂy en &Y hexyl] 4-iso- propenyl benzam de;

ﬁ%[(ié%aﬁ%ﬁdyﬁ{ [c ano(cy0|oprog¥$&Jﬁy@@@&Wanmydﬂ

bena?S@D‘D S(O) -R% or ~5(0)q -NR'R® wherein q is from 0 to 2, R%is ﬁ/drogen,

Huﬁcnjgj’@ﬂ?’b AT LA ECHBENNRENA

Bb20URT aa5hdepend &ty Al hydtogén 6f difiden@{ [ (1S, 2R) - 2- ({

lgfnyf&nlg?%rgg%é Qlﬂfl %%tlo}xﬁﬁ;sﬁ%st%ut?{% écf%fb ltﬁrﬁcf‘ ryﬁngslg}lf'fi%)é%ﬂ] cyclo-

pi pakildirméCR aﬁ(@b}x&ﬁ valteee , RE4n@ RS eadh) in@epehdently is hydrogen or

- Cyﬁm(aﬁd’ﬁ hsCHGHnQ@YM

t am no! car bopyl ) cycl ohex [ 2- (pi peridin
%ﬁhﬁ ﬁf?ﬁ’b"}’ ﬂlathV B Bglf Silogr QP‘}%’éﬁEﬁ’flPF%ted p%enyl R®is optionally sub-
stititéd bepeAABRhARthyl, pyridylmethyl, or —(CRRE),S(0)-RY;
and pharmaceutically acceptable salts, solvates or prodrugs thereof.
2. The compound of claim 1, wherein m is 2.
3. The compound of claim 2, wherein n is 1.
4. The compound of claim 3, wherein A is:-(CRR",),-.
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 formuta (II):
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5 N((1S, 2R) - 2-{[ (cyanonet hyl ) am no]
carbonyl } cycl ohexyl ) - 4- (2- nor phol i n- 4-yl et hoxy) -
benzam de;

2R) 2-({[(S)-cyano(cycl opropyl ) net hyl no}
v@%%%%ﬁyﬁ?cyclohexyl] 4- (2- ror - TIEP2004/005830
phol i n- 4-yl et hoxy) benzam de;-52 -
N[ (1S, 2R -2-({[(S)-cyano(cycl opropyl ) nmet hyl]am no}

car bonyl ) cycl ohe -4-(1,3-ox 10
azol - 5-yl ) befhzah

4-[ 4- (cthor on t-v hi 2 yl]1-N((1S, 2R) -2-{
E(cya 0 yI)Han1no] car onyI} cycl ohexyl ) benzam de;
ey

(1S, 2R) -2 [(Gyanonethyl)an1no]carbonyl}
cyc ohexyl)benzan1de (II)

N-((1S, 2R) - 2-{[ (cyanonet hyl ) am no] car bonyl }

ayolindren W, R #hd(RE-aneds Ayfipidpe elagh 0- | -yl ) - 15 benzani de;
N-((1S, 2R) - 2- {[(cyanonethyl)an1no]carbonyl}

é. yl?}(e Q%%g&%ﬁd’ Jf {c%tné 5 a‘ﬂ%r%'g%{ %]an? foctﬁllg n]cyl ésaorf%%! foP?ula (II1):

cycl ohexyl)-4"-hydroxy-1, 1 - bi phenyl - 4- car boxam de;
anonet hyl ) am no] car bonyl }

h 1-yl) bgnzam de; 20

. & 2 no]carbonyl}

cycoha 4 thlen 2-yl bergam de; N-((1S, 2R)-2-f

_cycgohexyl)-4-{4-[(nethy|sulfonyl)- am no] phenoxy}
benzam de; N-( (1S, 2R)-2-{

dndoyleneimdt RYdndRtiareal defired by Hpim 1.

cycl ohexyl) - 4- (4-propyl pi perazin-1-yl)- benzam de; 25
¥ [rhd &k na of £1LJ£:! ﬁ)ﬂhlereﬁm{q%oﬁgﬁaﬁwwsaé&éd fi@P no} car bo

n C X erazin
4 yﬂ}lggooéh 2t })é cyano -2- tﬁ en-3 yletl1y1 annno}carbonyl) cyclohexyl]benzamide;

N [Q((l@lga}cﬁn&—b(ﬁﬁ@@%ﬁ?ﬁhﬁ ;q}l] -4-methoxybenz-
cyclohfxyl) (4-i sopropy pera2|n - yl)benzam dé;
2R) 2-({[(1S)-1-cyano- 3-net hyl but yl ] am no} car bo

N5{I2)({[(ﬁ!/S)Jrbtmng’-ﬂ]thﬂn—@%dtbﬂ}arrﬁﬁo}carbonyl)cyclohexyl] -4-ethylbenzamide;

Iﬁﬂf’%ﬁéﬂz‘ﬁ@ %‘F?ﬂfy% Gt '%‘%W&%%%’Bﬂgf jopexyll-4-(1E-pyrl-1-

cy cYihrasapmiyie; - (1FL|n1dazoI 1-yl)benz- am de;
ML (b it b A g,
4- ( ‘EWBﬁ%thlen 2- yI) N-((1S, 2R)-2-{[(cyanonet hyl )am n

9 L b -meth-
Plégzrjz(I{Errégsgmﬁ(gsg%@mw&mﬂmmammg&%b&Qﬁﬁ%fu -4-meth

enzami

4-bromo-N-[2-({{(1S)-1-cyano-2-(3,4-diflucrophenyl)ethylJamino}carbonyl) cyclohexyl]-
benzamide;
4-bromo-N-[2-({[{1R)-1-cyano-2-(ethylthio)ethylJamino}carbonyl)cyclohexyl | benz-
amide;
N-[(1S,2R)-2-({[(15)-1-cyano-2-thien-3-ylethyl]Jamino}carbonyl) cyclohexyl]-4-iso-
propenylbenzamide;
N-{(18,2R)-2-({[cyano(cyclopropyl) methyl]amino}carbonyl) cyclohexyl]-4-hydroxy-
benzamide;
4-bromo-N-[2-({[(18)-1-cyano-2-(4- mtrophenyl)ethyl]ammo}carbonyl)cyclchexyl]
benzamide;
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(1S, 2R)-2-({[(1S)-1-cyano- 3-net hyl butyl ] am no} car bo
) cycl ohexyl]-4-(1H1,2,4- triazol-1-yl)benzam de;
(

1S, 2R)-2-({[(1S) - 1- cyano- 3- net hyl but yl ] am no} car bo

N-
ny
|

N-
P

[
|
' [ | h I']-4-(4-methyl -
wi %}o?/g ohexyl ] - 4- (4-nethy PCT/EP2004/005830

-1-yl ) benzam de; 5
N-((1S, 2R) 2-{[ (cyanonet hyl )-&%i-no] car bonyl }

| di - b d
Al S AT5R 1682k 2 eheteshigpopaim eyl aminbismapinyiicydoheny-
CyClapfies wrﬁmﬁ})ﬁﬁenﬁ?ﬂmﬁ Riiper 291 Bﬁﬂmb)’%t}:éruﬁﬁ@%@:ﬂi‘b@ﬁylate,

?‘7( @%%?@rém@r‘?‘i %‘6??91”}536@}8? St cqu@xyl 2-(piperidin-

ben Agrgiee)- H3(ﬂ5aimﬂ-éqﬂ)ﬁahnﬁﬁmﬂa-tﬁmmrbh<{e{aie$ 2R) - 2-(f

M—ﬂ(i@ Zﬂ') 2 Y %m%ﬂ% %ﬁgi -4— nran)rpholin-tL-ylethoxy)—

cycl ohexyl ] enzam
[(c g7gde hyl ) ami no] car bonyl }

h- 11 Ci0, -L.4-IN0r-
sftaézé %;{I(sﬁtﬁa%a miﬁ yan ylagbo Q}ll)'jyalmhe:g}] (2o
nyl ;’ gyt ]ﬁ t di n- 3- 15 yI benzani de;
N-[((SR)ZRI{ (3)- 6){::[116(c@loﬁm@ﬂﬁﬁ&hﬁjdﬁﬁh&%ﬁﬂéﬁﬂ?&y@lﬁh@&)}] CRl1PNox-

nyI %@@xgjnﬁrez)% 2%(2 ??t hyl - pyridi n-2-yl )benzam de;

#-([éj_ Q;hlqgomylévﬂdr 135- -thimzolh3-yS IN-{ @B2R)-pH Hppanbmethyl)amino] carbonyl}-

am g)g} @,ng cI o- hexyl] benzam de; 20
N-((1S i i‘ cyanomnet h%‘rmam no] car bonyl }
%W%M& 97R)- amyqthyl

e gabenylisyclyhexpienaaride;;
N((Iﬂ&)-?ﬂ (cgar{orﬁe&mmm%ﬂﬁmya&l 5 Q‘{ﬁyrl‘létmflglgerazm—l vD)-

cyc ohex) (et hyl sul fonyl’) am no benza
E’ 2 ({[(18) 1- cyano- 3- et hyl but yl ] am no} car bo

Ny(l()S 23@621 -1 togatiolrj et Ya vt E@b@ryl}%ﬁclohexyl) 1,1'-biphenyl-4-carboxamide;
AR RS AR o ey e e+

nyl yargramideexyl | - 4- ( 2- pi peri -

| ﬁl(@lz)lz lze{t[&?&&)oﬁe s (ﬂ P(}%ch%é? 5%1%% (q-l)pyrrol 1-yD)benzamide;

3-
)[&] o acg;g;‘mp‘(e y}}élfmno]carbonyl} cyclohexyl)-4-thien-2-ylbenzamide;
WIS, 98 4= Y codrdowd .
*IOI ) {S(d e @ﬁoét h&d -4-{4 fme chn?%o

Wi fitern éé%ﬁw?@zln&yﬁﬁ B

H—(&&m)azkbdcyaémmeﬂbeﬁmam]deb 1} cyclohexyl)-4-(4- 1 -1-y1)-
&I@ 2-({[(19)-1- cyanoélyscyn%? ﬁﬁ)but(ylp]r%p%zﬁ%??:zé?bY)

g‘ Ghexyl ] -4-[ 1- (2- net h-
18-,{9 qa%z)(rbi(p?gfn mano—&-zytt}iﬂbmﬁﬁmﬂe}carbonyl) cyclohexyl]-4-(4-propyl-
cyano 3- et hyl but yl ] am no} car bo

Igy ex 2- p ridin-
(1S, 2R -2— cyanomethyi)amm carbonyl} cyclohexyl)-4-(4-isopropylpiperazin-1-
yl)benzamide;

N-[(18,2R)-2-({[(1S)-1-cyano-3-methylbutyl] amino}carbonyl) cyclohexyl]-4-(4-iso-
propylpiperazin-1-yl)benzamide;

N-((18,2R)-2-{[(cyanomethyl)aminc]carbonyl} cyclohexyl)-4-(1H-imidazol-1-yl)benz-
amide;

N-[(18,2R)-2-({[(1S)-1-cyano-3-methylbutyl] aminojcarbonyl) cyclohexyl}-4-(1,3-o0xazol-
4-yl)benzamide;

4~(5-bromothien-2-y1)-N-((18,2R)-2-{[(cyanomethyl)amino] carbonyl}cyclohexyl)benz-

amide;
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35 2-yl et hoxy) benzam de;
N-((1S, 2R) - 2-{[ (cyanonet hyl ) am no] car bonyl }
cycl ohexyl)-4-[ 1-(2- met hoxyet hyl ) pi peri -
V‘gl('gn-o4- Ig)fbenzam' de; WD 20041106285 PCTI EP2004/ 005830
Ve 8 N‘%i‘ S, 2R) - 2- ({[ (1 S) - 1- cyano- 3- met hy| butRFT{EXROH8]5830
car bonyl ) cycl ohexyl]-4-{[ (4-54et h- vyl phenyl )

b(f on& l{am no} benzam de; N[ (1S, 2R)-

2R)-e{dHe)3-greet nmﬁ:@hqtﬁ]ﬂun@q}sabmwyﬂohml ]-4-(1H-1,24-

cyclt@dtakny])béhz[lﬁlﬁienet hyl - pyri di n-3-yl ) oxy] benzani de;

RS RIS 13-yl bsming b owid) a aheod o dr merhr-
) P
M%%’ -2 mﬁ%’#ﬁ“@fﬁl%‘ﬁ%ﬁ FPSiH HPbaThahyyroppiperidin-d-D)-

cyclé‘F?é € -4-[2-(4-meth- vyl piperazin-1-yl) ethoxy] b

Nﬂ 8N RCI-{{ (cyanom -
TS el rrptpdeneclanteny qehgmbi ravpRey a0
nyI At hexyl] 4-(2-pyridin-

My%atdykpme}dzﬁnzqmmus 2R})-2- {[(cyanomethyl)ammo]carbonyl}cyclohexyl)-
N[ @e 2-({[(1S)-1-cyano- 3-net hyl but yl'] am no}car bo
nyI ohexyl ]-4-(3-pyridin- 4-yl propoxy)benzam de;
N—(P-(OQ.C@‘IQR)EH er(l{ -N-[(18,2R)-2-({[(18)-1-cyano-3-methylbutyl]amino}carbonyl)

[ (1 do]ﬂ ~(§Eet hyl but yl ] am no} car bonyl )
cI oheg 1H pyrrol 1-yl ) et hoxy] benzam de; 15

a’{mfr(l Aoriee]oarbymyl deh@?l)dﬁ@}-f}lryl)benzamme,
syl ot Do

n n
carﬁlg cg"ycl ohexyl) - 4 (i H pyrazol -5-yl ) benz- am de;

- N-[(1812R)2R){{@5)- fl -cyano-3-methylbutyl]Jamino}carbonyl) c?rclohexyl] -4-(6-methyl-

Y t hyl butyl ] am no} car bonyl)
cyc?%‘h n%)j?]‘ﬁ; n‘? r| di n- 20 3-yl propoxy) benzam de;

qulexrsN I@S,ZA?-){% ({d':@lﬁhda-rmh}ya jraethyloflfoagygropyt]amino} carbonyl)cyclo-

cyc 9‘23 (3-pyridin-4-yl propoxy)- benzam de;
(1 (181 1- cyano- 3- net hyl but yl ] am no} car bo

Wk 3.2 R)er %[Efé%}qq[le thyl fwrtinggarbonyBayycleheryl) He(i zZethp el H-25idazol-5-
N- [ {ifsen2R)id&g- ({[ (1S) - 1- cyan- 3- et hyl but yl | ami no} car bon

Qhex
YA s e sorhory D el respeloefrahysninol-
an benamieponyl } cycl ohexyl )-4-{[(5-nmethylthien-2-yl)-
]) (355} {)enz ang de 1] )
N pR) 2513 PEROR™ Sonymataminol sghonud sTo b assbo
nyl Jn- éw&ﬂ@w}b}hqmﬁde{,S pyri di n- |
N-{{(18,2R)-2-({[(15)-1-cyano-3- ~methylbutyl]amino}carbonyl) cyclohexyl]-4-(2-piperi-
din-1-ylethoxy)benzamide;
N-[(18,2R)-2-({[(18)-1-cyano-3-methylbutyl]amino} carbonyl) cyclohexyl]-4-[(2-mor-
pholin-4-ylethyl)amino]benzamide;
N-[(15,2R)-2-({[(18)- 1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-(2-methyl-
1,3-thiazol-4~yl)benzamide;
N-[(18,2R)-2-({[(15)-1-cyano-3-methylbutylJamino}carbonyl) cyclohexyl]-4-[1-(2-meth-
oxyethyl)piperidin-4-yl]benzamide;
N-[(18,2R)-2-({[(18)-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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30 3-yl propyl ) benzam de;
N-((1S, 2R) - 2-{[ (cyanonet hyl ) am no] car bonyl }
cycl ohexyl)-4-[ (1, 3-thiazol-2-yl nethyl) -

benzam de;
W@}“{’?E"‘?ﬁ) 2- ({[(1S)-1-cyano- 3 met hyl but yI | SGTASFL4P5830
nyl) cydohexyl]-4-(1-nethyl -
I)benzan1de

razol - 3-
Rﬁ( %%}Uz%z)(i [as (W%Wﬂw%ufﬂ}ﬁmm}éﬁb%@wﬂoh@wﬂ -4-{[(4-meth-
Cyd%ﬁ&wmmﬁmﬁ Mseglg%ﬂer Y, rSrEtPh iy 04/.005830 56
RSO OIS st opL s by slohexi 4 (6 etiyt-
cy ¢ lpphidiryd-yodybedzamiddnoxybenzyl ) - am no] benzam de;
arb
Cycfslﬁi)zﬂg[éi 8&9&’:%”95&%}%@1;}1{}8%) mﬁ@yczg%led%u 4¢[(5-methyl-
N[ P ¢thyllbempamidesy ano- 3- net hyI butyl ] am no} car bo
1 o I d meth-

NI @m “'“%"”“(4‘ e B T 2 et
nyl P&S?W § g‘ ’ﬂ’t[e(‘%anpéﬁyl met hyl ) ani no] benzani de;
N-[(18,BR)2R[H @SI{l{c&alﬁB ket G R} Bab g1 el dl aexIpIc@L fYdin-
nyI cl ﬁ)e :iln% 4[2(1H— 10

éﬁf x& { %0xy] benzam de;

N— [[(ISLR)ZRW(ZSI {l{cyalrS)&ﬁwdyﬂmerBnm}baybdmﬁ yebrdlalmecpld - (3-pyridin-
cargg,[pf nkg IE&Fﬁ yyl1-4-(1, 1-di -
oxi dot’hi o rg 4-yl ) benzam de;
NSRS - {cpangy 3 methy eyl I3 minst eaybanyd) ey dlelrepid Yiela r(BH-
nyl pyedcl-Ahexosly]efzabdddyr i di n- 3-yl et hoxy) benzami de;
ﬁ ((E3R) A Ugzpqmpetidpminglgarhonyy. crdohrrinde i (pysidinntyieatyd -
nyl amnoddutfoepiblehzadrided H | m d- azol -1-yl methyl )b
R RO omapepgmisglsahemy. ohgmid Y FrammbFodbe

nyl ymidec| ohexyl ] - 4-t hi onor- phol i n-4-yl benzami de;

N [lk {slR) 2ﬂ il (%sﬁ?lc{'al@sr ﬂ'nfﬁ%rﬁ:ﬂgy% mﬂ};ult}%%@&h‘ﬁ)%é&{&ﬁ?h?@p \din-

cycl ohexyl ]
1 24 tYFHI%EQ’%H’i‘?U@W@e) benzam de;

NS drhdtyPamtn §1¥ABGK Lyl

e gﬁé;ﬁj?ﬁé% S Y RpRR AL 8Ly B propoxy)-

0)i rphoI|n4yI)benzamde N-[(1S, 2R)-2-(f

V¢ B)2RD- 264/ 1S B 1 einibyd-trefhylbh/ifemeiot ki) 'c}clohexyll 4-(1H-pyr-

cyc z%g@?ﬁ;:h?ﬁﬁd”“ m d- azol 1-yl ) benzam de;

T[NT([I[( B)2R)-2:{{ A 8)- B-cyrmpidyinbthyphiyliainivo} cierdagh yyd ohexyl]-4-[ (pyridin-3-

cy chigfapbhidbibdaadpdsr ol i -

N-((18,2R)-2-{[(cyanomethyl)amino]carbonyl} cyclohexyl)-4-{[(5-methylthien-2-y1)-
methyl]amino}benzamide;

N-[(18,2R)-2-({[(18)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-(3-pyridin-
3-ylpropyl)benzamide;

N-((18,2R)-2-{[(cyanomethyl)amino] carbonyl} cyclohexyl)-4-[(1,3-thiazol-2-ylmethyl)-
amino]benzamide;

N-[(18,2R)-2-({[(18)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-(1-methyl-
1H-pyrazol-3-yl)benzamide;

N-((18,2R)-2-{[(cyanomethyl)amino]carbonyl} cyclohexyl)-4-[(1H-pyrazol- 1-ylmethyl)-
amino]benzamide; '
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noj

ek

) met

‘M“’Pi”o"“ ) 2- ({y[ %

benzam de;

cyano- 3- net hyl but yl ] am no} car bo

di n-1-yl et hyl ) am en
N-[ (1S, 2R)-2- ({[ (19) -1 -

nyl) cyclohexyl] (1- et hyl -

yl ] am no} benzam de;

1- cyano- 3- met hyl but yI | ARTHEPO4PEE30
nyI) cyclohexyl] 2-[ (met hypb- 30 sul fonyl) am no]

3{2 {31%5 L?%'afe‘{l{lf(th Blaminglpahenyit areehgrbut [timethagbearbo

.nyl)unﬁ-yo@&aiabmb,] 4-1(E) - 2-pyri -

frligas: ﬁ@%%%&%m%fw iacare}%avsa&%‘-%h‘dfin%-ﬂpmwn-
cycbeizemide] - 4- [ 3- (1H i midazol -1-yl)propyl ] benzani de.
35 RS S SRRSO . i
accépylrapir®bergeniids and/ or adJ uvant. -57- 12. A use of
aq(ﬁfir@cz—tw@spmyﬁ{o Rnethy RN 05 b &y cgz%%égg_] -4-{(2-furyl-

combi ﬂ’ bl on ef fécti've anmount of
phoFﬂe Y, shoni ¢ ester selected from

emmz)m (:{[(1&): ndyam#H&iéﬂQMuqu]aﬂlmh}ca@lb@ﬁl)QﬁHGh@ﬁﬁ-dr [2-(1H-
til ﬂ,&‘i Eldroc{nc acid, ibandronic acid
ri sBRAAR c I?Z&%'l'} Shic acid, pami dronic acid,
Hdl(hﬁﬂﬂ)o’h({&(lébildymﬁ aleﬂiyhutrb]ammq}@aﬂachwl) cadohqulam(é 1-di-

sal B:u%thﬁ:%dfg%&mtl‘ @&Eamﬁg m xture thereof for the
manuf act ur e canent” for the treatnent of

Yl Eepdariotids)-twmse- %ﬁ{eﬁy%b&yﬂlgmm%@tﬂaqma caielgherr]-4-(2-pyridin-
pecBglettoxybegiaafid)| aque rupture. 13. A pharmaceuti cal

SRCBRALH- AT SE T SheBpoienans erocedesvatigyimic-
al emﬂ@mmethﬁ)t&nzmﬁadrom c acid, clodronic acid,
0 a8 oo B BaBlains) rbpraiadehemt afomor-
droph(dlna-’bvlbenmml@drom c acid, or a pharnmaceutically

RSG5 By S DGR

cl aPHfi¢-120thiagiman-2oylibrraemyident i ¢ active substance. 15.
Nsfe1siRr)a- g@(rrsp wf3- ﬁieﬁiymhe,a mtnol}&aebdiﬁnwfyésﬁéqu& 18-tri-
medi c?r% 0151 tg ]éﬁ eat n’ﬁ of oOsteoporosis, tuno

met SEfBjomorphalinzylibenzamide nectoris and/or pl aque
N{ELRRY:2- QRIS M ottty iz vy gelolol-A i

2 reacting a conmpound of fornula
v%%@)%&%‘/w )AN R ’ ™

[(18 2R)-2-({[(15)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl}-4-[{2-pyrroli-
din-1-ylethyl)amino]benzamide;
N-[(18,2R)-2-({[(1S)-1-cyano-3-methylbutyllamino}carbonyl) cyclohexyl]-4-{[(1-methyl-
1H-imidazol-2-yl)methyljamino} benzamide;
N-[(18,2R)-2-({[(18)-1-cyano-3-methylbutyl]amino}carbonyl) cyclohexyl]-4-{2-[(methyl-
sulfonyl) amino]ethyl}benzamide;
N-[(18,2R)-2-({[(18)-1-cyano-3-methylbutylJamino}carbonyl} cyclohexyl]-4-[(E)-2-pyri-
din-4-ylethenyl]benzamide; and
N-[(18,2R)-2-({[(185)-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,



RZ (1V) wherein Xis a leaving group and R, R2, R3, A
and mare defined in claiml1l;, wth a conpound of
formula (V): R HNN n RSE{% 58- V\/nereln R4, R5, R6
and n are as defined in clarml1; or reacting a
conpound of forrmula (VMl): R3 R4 N N rIy HN n R2 O RS
RS 5 wherein R2, R3, R4, R5 and R6 are as defined in
claiml1, wth a conpound of formula (VMII) O R,-" A

12. X us¥lof n c—:ﬁﬁaﬁh&i annd(in‘.? ofia bcﬁap(bmgl afraaim hm:boﬁilbimﬁﬂ)wiﬂl an
defined in cl \{wsp a.co

effegtllye amount of a p os p omc a01 or onic ester sel%cteg from a]encllromc
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 for the manufacture of a

medicament for the treatment of osteoporosis, tumor metastasis, instable angina pectoris

and/or plaque rupture.

13. 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 pharm'aceuticall—y acceptable salt or solvate thereof, or

-mixture thereof.

14. A compound of formula I according to claim 1 for use as therapeutic active

substance.

15. 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.

16. A method of preparing a compound of claim 1, comprising:

a) reacting a con{pound of formula (IV):

~
A 1B

+

av)

wherein X is a leaving group and RLRE R?, A and m are defined in claim I;

with a compound of formula (V):

R
l
N
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wherein R?, R®, R® and n are as defined jn claim 1;

or

b) reacting a compound of formula (VI):

RS
4
—
o 5 &
Ha O R R

wherein R%, B>, RY, R® and RS are as defined in claim 1,

with a compound of formula (VII)

0O
. /A®/I'Lx

(VD)

wherein X is a leaving group and R1 and A are defined in claim 1;
to provide a compound of formula (I).




