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of specific 14 Decenber 2004 WO 01/96285 PCT/ EP01/ 06541 -2 cysteine
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heteroaryl-lower-alkoxy,
15 R® represents aryl, aryl-lower-alkyl, or heteroaryl

R’ represents hydrogen or lower-alkyl
R represents hydrogen or lower-alkyl
R* represents hydrogen or lower-alkyl.
R’ represents hydrogen, lower-alkyl, cycloalkyl, or aryl,
20 nislor2, |
and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.

Cysteine proteases have been viewed as lysosomal mediators of terminal protein
degradation. Several newly discovered members of this enzyme class, however, are
regulated proteases with limited tissue expression, which implies specific roles in cellular

25 physiology and thus would allow a specific targeting of these activities without interfering

with the general lysosomal protein degragation. Development of inhibitors of specific
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Tumor progression and metastasis are characterized by the invasion of tumors into
adjacent tissues as well as by the dissociation of cancer ¢ells from primary tumors and the
infiltration of metastatic cells into organs. These processes are associated with the
degragation of extracellular matrix proteins and thus require proteolytic activity. Cathepsin




formula (1) very efficiently inhibit cathepsin K, the inhibition of other
protease inhibitors such as cathepsin S, cathepsin L and cathBpeé¢mbé 2004
much weaker. Therefore the new conpounds of general formula (1) are
useful | YOI ically inhibiting cathepsin K They 20 cEET&FOUeGH#hgly be
used for the treatnent of disorders which,are associated with cysteine
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angi na pectoris, instable angina pectoris, stroke, plaque rupture,

transient i 1.C = | | arterial ;occlusive
i soase,  r oxparon byERHn pY 03R SR s HEN SO nhbShesTled BpRe
aortic aneunyksiasio(Littldwood-Evahs etrabnCamar Resul W70 BT, 588615888 se, nual ari a,

ocul ar fundus tissue cytopathy and respiratory disease. Accordingly, the
present inventi relates tpo a nethod for .the pro | aciic.and/ or

t her apeutic t re@ﬁ?ﬁ‘?ﬂt ‘i?fseﬁpg‘é%%%uq}#’isélﬁ gf%ldgysd’g.&iog-?éecar R cepBORRdS:
proteases shitbmathylicdtenROdiofdniethfl KeRRRS, eyl dyImethfERABAR! It ishlirSniutd! MO
met ast asi s,saﬁlf onmerul onephritis, atherosglerosis,_ rmyocardjal_infarction,

angi na p2ct ,§p01§bsqcrt,g1§ FrRpotgs AT srlienesaminokefRaes, ardibyssazidgshave been
transi ent ijdehefddasaiiteink protedse iMiiBirs (SdEmNeistBeslaPNER . KL 86y &7, %f-h?'ﬁ' ve
di sease, restenosis_after angi ogl. asty and stent | acenent, abdom na

aortic aneuYSPsretds Fras Dad Awdy | 1197, S é? i lhe skertcominpsithiese
ar g . ) e . . . |
ocular tun déb?nr#dlﬁﬂk' SuFHRRA WL AL cﬁ‘%@i‘e&f’tﬂﬁ{ 0(91"' s) ﬁ{&?ﬁ;&, rﬁﬁ%sgga d8ance

conprises admnistering a conpound of fornula (1 I ng OF an
ani mal . Thensk@taaxicity. aessiibetefore exists iy wreldshbitopaRefebl frobing Hisedses

i nventi 9p ala%ged i) ﬁmotﬁeamémsr@g,g%ts+'s§é}'§sé;gegfgtﬁg§s¥é&§g§roﬁéa§8fingx}la&g; 4 ompound

of formula (1) dnd a pRar maceut rier and/or j uvant
Fur t her nor &2 efs’ém&reépmﬂycaWBmKon relates to the use of such conpounds
for the preparation of nedicanments for the treatment of disorders which

-~ are associ at ed Thdber£¥slifd Al hAHRARSS ativdIBf e @é&ht%d@ it %@;e?ﬁ%kﬁﬁjgfﬂ?sat es

to processes for the preparation of the conpounds o ] S
ot her wi se i3fHVERPBgysteiac PEIteasHi myrelptiiqulary onsysieine peotedsey ofithe papaint ust r at e

d defi ' i ' [ ; Lbe th
vent 1 on naperm e PSR i SR B R R R H e
g [ Olrjr? ;:éﬁi bi‘:lmﬁéarér op f@thmlu} Keliaves sprpaisinghfoyndithatthistohibising effection
aton(s). ; Qﬁﬂa{i& dw?fl
monoval ent sat ?%’?Eg]se%mﬁrgﬁg%%cgf%%g[@%on gﬁﬁba Sﬁa%ﬁ%%oggéﬁg?fl car bon
at grrf P { eLS formpla/Tresy eliciensly ndibit exthensin Kt bminhibitioplof Eﬂmu psot}mn indabitors
substitute e h . s _to a
branched or u§1£1 ?Sa},ﬂth%bs?ﬁg»?ﬂﬁlﬁgﬂ%@a g r?% H%P ilﬁ IBrﬂ; #&%Wc;zﬁaﬁ%rf ¥%eﬁgf°§eo§l§ Z‘\?é’n car bon

atoms, pr ef @mpiunds pégenerdl dormwaHere meﬁﬁéfpr Sprecificaldyr imhibstirigeathepsingf. They
exenpli §je ' | __N-10I | . isopropyl . :
n- btrJT yl ,Eb s%ﬁ%&?&wﬁé %ﬁ%hg%%ﬁf ﬁggﬁgﬁ% .O?q'ﬁégdte’éswdg%l agsgf:}g%&m&é%@nﬁ 0 a
nonoval ent pratdasesyuth es estaipordsispbst@atrihriti3, tanibatoid atthrifis fumpr meewablsy 3 to
and | odi ne, SumEPFRbFRath B a2 et Re M R Brir rebls SReer
chl ori ne amgechrrtpstnekehplague mpterepirafstant ésdhertiventtactsiahabosix Yugax, (pekighsral 0 t he
group R -O vma%g'

n.R ,is an alkyl..The te "l.ower-al koxy" .;refers to the
group R - O THREPEI I dlfegseaﬁisge%gg@ 3??@51%#3%%_“5P%5WF& 2k or
al one og5i martichhaaysim formatibnpinfiemnngitionpsytoiniuna dibise, railatis) oetlapfinikied
- hydr ocarbon.residue ont$i nin andiol efi,ni c bond and up to 2Q, Ze? Esrdeferably
up to 16 C-APBRETORHEY ARG FeP r-&efaﬁ%ﬁ'gff;"’dfléﬁ € PGSR NVERRMTSE A ROR or
branched hymetodfbotherpespieiletic and/ar thepgpeutic tlegfrhdtit ©f ARAHe ARG Pretd@sotiated
preferablyvté{%hto 4

cystein proteases such as ostecporosis, osteoarthritis, rheumatoid arthritis, tumnor
Imetastasis, glomerulonephritis, atherosclerosis, myocardial infarction, angina pectoris,

80 instable angina pectoris, stroke, plaque rupture, transient ischemic attacks, amaurosis
fugax, peripheral arterial occlusive diseése, restenosis after angioplasty and stent
placement, abdominal aortic aneurysm formation, inflammation, autoimmune disease, .
malaria, ocular fundus tissue cytopathy and respiratory disease, which method comprises
administering a compound of formula (I} to a human being or an animal. The present



C-atonms. The term"aryl" relates to the phenyl or naphthyl group which can
.optionally be nono- or nultiply-substituted by al kyl, hal ogthPetgrdberd004
nitro, alkoxy, alkylcarbonyloxy, 30 aryl, aryloxy, or aryl-al koxy.
Preferred WOWOFBIents are | ower-al kyl, fluorine, chlorine PCIEMRSeEber
2004 WD 01/ 96285 PCT/ EP01/ 06541 -5 broni ne, hydroxy, |ower-al koxy,

| ower - al kyl car bonyl oxy, phenyl, phenoxy, 'élr Yyl -1ower- alkyl, and

aryl -1 ower - al koxy. Mbre preferred substituents are hydroxy, nmet hyl ,
chlorine, brom ne, and nethoxy. The termaryl further relates to a
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The term “halogen® refers to fluorine, chlorine, bromine and iodine, with fluorine,

20 chlorine and bromine being preferred and chlorine and bromine being more preferred.

The term “alkoxy “ refers to the group R’-O-, wherein R’ is an alkyl. The term
"lower-alkoxy" refers to the group R’-O-, wherein R’ is a lower-alkyl.

The term “alkenyl” stands for alone or in combination with other groups, a straight-
chain or branched hydrocarbon residue containing an olefinic bond and up to 20,
25 preferably up to 16 C-atoms. The term "lower-alkenyl” refers to a straight-chain or
 branched hydrocarbon residue contammg an olefinic bond and up to 7, preferably up to 4
C-atoms.

| The term "aryl" relates to the phenyl or naphthyl group which can optionally be
... . mono- or multiply-substituted by alkyl, halogen, hydroxy, nitro, alkoxy, alkylcarbonyloxy,
30 aryl, aryloxy, or aryl-alkoxy. Preferred substituents are lower-alkyl, fluorine, chlorine,




and pharmaceutically acceptable salts and/or pharnaceutically acceptable
esters thereof. The conpounds of formula (1) have at | east 4 BegefieerdQo4
carbon atops and can exist in the formof optically pure enantioners or as
racemat es. VPP ent i on enbraces all 15 of these forns. MCIEROLAEF41
conpounds of formula (1) are conpounds of 5f ormula (la) wherein RI, R2, R3,
R4, R5 and n have the significances given~above and 20 pharnaceutically
acceptabl e salts and/or pharmaceutically acceptable esters thereof. The

conpounds of formula (la) enconpass cis- as well as trans-conpounds. O her
preferred E%;]@ I 1.6l ff X 14
Decenber 20 %gmg’f?’sm 58’11;) Hg%%]fﬁliébg erépgéﬁ?hﬁg{sgééﬁi éé‘p%% and
n have the elignand sxyhteseralkamy. Mooypreferngd splbstitwanteare hydioxy, metbpptlibtivesal t s
and/ or phar [ f -y -
compounds. 0P Faie il t%sb%gf-?%‘ég%s%ﬁ%?%% RELS0 2 Mot A Bhef BRI Bty
R4 R5 and nthechenzoliedldiogal-5ytgnoups gi ven above and 10 pharmaceutical |y
acceptabl e salts and/or pharmaceutically acceptable esters thereof. The

conmpounds of fo ' i S- I - ounds.
Coggoundg) of fo.rrgyﬁkég“% B%iefn &ﬁ?gﬁéﬁgﬁgf%rﬁg%b?g?gﬁr ed‘&&%@%ﬁoun s&gf
fornul a (1) containhi2oir 3RomRSelected fipro mitRigeneprygee ot sulphirsyenasingyl appysialyl,

(15 i whi o e s Gl <BERA SR, ERALE chRaEAEBHCH, Ric BRI YR
: Ehgpg I( or I (r)\&pfmﬂ ilrbmg@eﬂeunél'ﬂh; tftrrub'&tetetwargﬂ flwitlltdn rd:femgcr) th:kai.\;Ad;n q,rorrx:laa't g??}gas
ydroxy. | ougteAlb@Rs. Bk haEEaRHL A RERROE ¥ oo hpdsMtbL AT IR s

benzo[ 1, 3] diroX urt her, ou general torimu iC

represeritos aphmsssglectsd froap hithogen, aygéroorailphus sibdtdsteig; behzof 1,25 loxadiaxgte or

met hoxy, ne t chil orl r.on .Qr rei 5. | .
benxol 1. 3] aPBaFE & Rbsrof @Oul fadbetW SiRbAfia8 pAERG: sfpbrd ertler in

3- met hoxy- phemgdctiod wigt thereyephatly| , 3- net hyl - phenyl, 2, 4-di net hoxy- phenyl,
3, 4- di et hoxy- phenyl , 3-chl oro-phenyl, 3-brono-phenyl, 4-brono-phenyl, or

of Tormia (1) B i, dBath ey BucebuBleSRE hiftrace MR o Gpipag e 0P OV
conpounds  oforireda(ll) avithl iporgasic or boseiadvelssich KRhydsoadariceaids hydnobramic acid,

prefera |.opropyl,... 14 r.2 . - 285 PCT/EP01/.06541 -8
Compound® of 5P Siphyrke el ERARERE S, oo P RREIOAS Indit i Seheadia, o
above are pueincagd, tatarpatdadsetbindsalphutia a¢itl) p-tolunesalph&icmedraddhe Hke,
-CO-Ra and -hs.cycloal kv .. cycl oal kly-1 ower-al kyl, cycl oal kyl oxy, aryl,
aryl oxy, ary -4hoa\/r\/%?1¥5lt§}§f?&/lé‘?nngﬁg%% > al koxy, aryl oxy-I|ower-al kyl,

aryl -S-1 ower-al kyl, aryl-lower-al kenyl, or heteroaryl-lower 5 al koxy are
especi al | y pref &he ¢atm #phhunsdestically ateprablt estetsl) dinbrarat estare of theponpdends of

f I 1) e ieh. R 4. ts - d ' I t.i I
B L e e e
opti onaldoy suthshotgahicbrwirganicaidsysiich adtiydrachlorid acid, hydwobtdraieacidphittio acidnd/ or

CF3, or Ra i henyl.vi nyl ene. thj ophenyl-nethyl ene-poxy, ., cycl opent yl oxy,
Chi opheny| - SRPRanEEBRosRTinafh SRPE S BEREACH: P indcid A Fay et o
phenoxy. Paatidgtattarit ycidy skthanadlphioaiccoidp puoiisnalpghonttscil {rld thedike, evtictare
represents -CO. W n’g .Ra i s benzyl oxy, phenylvinyl ene,

t hi ophen- z;’;“PM@Pﬁg‘r 88 8X&F™BY- t hi opheny- 3-yl - met hyl ene- oxy. Anot her
preferred enbodi nent relates to conpounds of fornula (1) wherein R

represents - SQ2iRdeafigthRprésentdsveiteibhrefersad eympolidsiof foraiily (Jfo represents
phenyl optionally substituted with chlorine, cyano and/or
nmet hyl caggoonyl -am no, or Rb is benzyl

{CH,),

Z—m
\
=

4 5

R

j=-
O
oy

€y

wherein




15. or benzo [ 1,2,5] oxadiazole. Mst preferrably, Rb represents

4-chl oro-phenyl. A further preferred enbodi nent relates to té4Ppoember 2604
formul a (I%{ wherein R represents phenyl optionally substituted with

et hoxy. OtW&®F¥ferred conpounds of fornmula (1) are those PGHEP&§5411
represents -COWand Ra is benzyl optionallJy substituted with chloro, or
phenyl optionally substituted with | ower-alkyl, |ower-al koxy, or cyano,
preferably those 20 wherein Ra is 4-ethyl-phenyl, 4-nmethoxy-phenyl,

4- et hoxy phenyl, 4-cyano-phenyl, 4-tert.- butyl-phenyl, or 4-chloro-benzyl.

F h : 2 i L h wh in R
opr acent s RO B A O e R oae i whi ch e 15 5.
et hoxy - benz ogurdnecad lowdrl BhE6RY- SRERL LRISRA, SOLIM Prollel-f5E 803fn-

selected fromt

roup consi’sting o :
(1R 2R) - (2-{( E)wemﬁ@mc&doﬂ#ﬂnmmdmmkmmﬂﬂwbﬂ-ﬂ@k baytrbyhgr-divedyohglonl) - ca

ban y |

crr 2" (3" prent AP RpRS sy sl otisnmallrgb iyt byTmlonpilot o

(S) - cyans( 3, 4hetdroaryi Aowsr-adkexyy| ) - net hyl ] - ami de,

(R-{2-1(9)-( @%9&99&9&91;&9&%&5@, bzgﬁ‘étgl%rar?ﬂl ] -cycl ohexyl }-carbam c acid
er,

benzyl 30 es

-{2-[(S - | - - b 1] - | oh | }- bam id
benzyl oot eR HREaRYFREBLIM g 0V | - cvel enexyl}-carbam e ac
e
1 -2-(4- - | ai - | oh b i id
| 2y[(B (s [ %ﬁ%%ﬁﬁéﬁ%ﬁf%@%ﬁﬁ% dé,yctg ” | °:]y | lc} .

- [ (Berygol ks 310l Bti0hySrobks, SAl- 4B Wbafig], BRGRY, 1 - cyel ohexyl } - car bari ¢

d b : o - > »
2|C|s ( 2-??2&3@; &g’hydroxy- phenyl ) - et hyl ] - car banoyl } - cycl ohexyl ) - car banmi ¢
acid benzyl ester, trans-(2-{ [Cyan-(3-hydroxy-phenyl)-nethyl]

Le2r o) SRy ohoABEN L B o NS M S5 By e e et

(S) - cyano- pheny. I ] .

(2-{[ Cyano- (3, 4@%?#3? oxy-f)) g‘%lfi"?% %P ‘gfla]tleéasatrzbaés%lﬁe}u?%%mﬁ@%ﬂlﬁ a-lbda?aﬁlarri C
acid benzyexigdn the foumof opticelly patednantivmefsdr[as Ricemand. The invention embraces all
(S)- (Orag0- gt hQlothre phatheke AIRANRMS L B Eh BN Y Y PR Se Azl G2V
(2-{[ Cyan- ( 3- hydr oxy- phenyl ) - net hyl j - car banoyl } - cycl ohexyl ) - car bani ¢ aci d

t hi ophen- 3-ylnethyl ester, cis-(2-{ (R- and

(S)-[ Cyano- (4- et hoxy- phenyl ) - et hyl ] - car banoyl } - cycl ohexyl )- carbam c acid
benzyl ester, cis-(2-{(R- and (CH,),

(S)-[ Cyano- ( 3- net hoxy- phenyl ) -neth
aci d benzyl ester, trans-(2-{ [[Cya
- car banoyl } - cycl ohexyl ) - car bafs,
cis-(2-1(R) - and (S)- [ (3-Chlorag¢phenyl J}cy - met hyl ]

- car barmoyl } - cycl ohexyl ) - carbami c p&acid b zﬂ‘? ¥t er (125

ci s-{2-[ (Cyano- phenyl - met hyl ) - car banoyl ] - cycl ohexyl } -carbam ¢ acid benzyl
ester, :

r bagfoyl } - cydohexyl )- 20 carbam c
- hydy oxy- phgnyl ) - met hyl |
i Zyl et hyl ester,

wherein R, R, R%, R%, R® and n have the significances given above and
20 pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof. The
compounds of formula (Ia) encompass cis- as well as trans-compounds. Other preferred
compounds of forrmula (I) are cis-compounds of formula (Ib)



trans- (2-{ [ (3-Brono-phenyl)-cyan-nethyl ]

- car banoyl } - cyclohexyl) carbami c acid benzyl ester, cis-(2-14Rpcerabat 2004
(S)-[(4-Brono-phenyl)-cyan-net hyl ] - car banoyl } - cyclohexyl) carbamc acid
benzyl est"&?“’gﬁ 8¥is-(2-{[(R) - and PCT/EP01/06541
(S) - Cyano- (3, 4-di met hoxy- phenyl) - nethyl]-%arbannyl}-cyclohexyl)- carbam c
acid cycl opentyl ester, 14 Decenber 2004~ ‘WO 01/ 96285 PCT/ EPO1/ 06541 - 10
trans-(2-{

[ Cyano- ( 3- hydr oxy- phenyl ) - net hyl ] - car banoyl } - cycl ohexyl ) -carbam ¢ acid 2-
t hi ophen-2-yl -ethyl ester, trans-(
[ Cyan- ( 3- hydr oxy- phenyl ) -nethyl]-c
net hyl - benzyl ester, 5

trans- 2- Phenyl nmet hanesul f onyl 'no-
[ cyano- ( 3- hydr oxy- phenyl)-ne -am
[ Cyan- (3- hydro)cy- phenyl) - nethyl]ﬁparba yui o eloh?ﬁ%l) carbamc acid 2
chl oro- benzyl ester, cis-(2- {(R) and

(S)-[(4-Ch|oro-pheny|) cyan- net hyl ] - car banoyl } - cydohexyl )-carbamc 10 acid
benzyl ester, (2-{ _

[ Cyan- ( 3- hydroxy phenyl) th car banoyl } - cydohexyl ) - car bam ¢ add

4-f1 uoro- benzyfhesgindt,R% I{%R%Mnha‘mtheagmﬁcancesgwen above and

(S)-(Cyano @Q%Xéeuggw#g&ﬁgﬁg @%l {1%:(}{' éﬁlggﬁ%u&caﬁ?%g%%%le Saths thereof.

napht hal en- CI'S
(S) - (Cyaho- Evaﬁmpmfm@eqmpwmdspffornnﬂdnammeldong:mhdhsﬁtbh-ﬂmﬂaaﬂb)am c .acid
benzyl ester, trans-(2-1 Co

[ Cyano- ( 3- hydr oxy- phenyl ) - net hyl ] -car barmyl }-cydohexyl)-carbam c acid 3-

t hi ophen- 2-yl - propyl ester,

trans- 2- (4- Cyano- benzenesul f onyl am no) - cycl ohexanecar boxylic acid

[ cyano- (3- hydroxy- 20 phenyl)-met hyCH.} ani de, trans-(2-{ [

( 3- Brono- phenyl ) - cyano- net hyl | - car noy/l } - (ﬁﬁdohexyl) carbam c acid benzyl
ester, cis-Acetic acid 4-(R)- /N

(S)- [(2 benzyl oxycar bonyl am nB\Q 0

am no] - cyano- et hyl } - phenyl estefy, 25
trans-{2-[(Cyano-phenyl - met hyl ) - gir banoy, ]H:ycF{Bhexﬂc} carbam c acid benzyl
ester, cis-N(2-{[(R- and (S)-Cyano- (3, 4-di net hoxy

phenyl ) - met hyl ] - car banoyl } - cycl ohexyl )- benzam de, trans-(2-{ |

(3- Brono- 4- net ho) cy- phenyl ) - cyano- net hyl } -car banoyl } - cycl ohexyl) -
carbainic acid benzyl ester, 30 cis-{2-[(R- and

bonzyl aater | PRI RY R I RO SRR MR S an g ¢ ¢!
tr ags 2( 30 { p@?amﬁeetsca&wcgsp}amﬁ@m hipd fve phyririacesticaliyragdeptabjecdsedrethipteof. CRifebam ¢
?(I:QI) [Q/a:\rg ? uﬁ?%%ﬂoﬁ eny 3) egxg:{iﬁé%secarb rmyl"i‘r}t"%‘i'fél‘c')cﬁjéq}’(?/‘luil carbamic acid

benzyl ester,

yl }-;ycl ohexyl)-carbam c acid 2-

oheﬁinec xyllc acid
; s-(

Z-

Compounds of formula (I) in which n is 2 are preferred. Compounds of formula {I)
in which R%, R?, and/or R’* represent hydrogen are also preferred. Another preferred
embodiement refers to compounds of formula (I) in which R’ is aryl, particularly those

15 compounds in which R’ is phenyl or naphthyl, optionally substituted with lower-alkyl,
halogen, hydroxy, lower-alkoxy, or lower-alkyl-carbonyloxy, or in which R’ is
benzo[1,3]dioxyl. Further, compounds of general formula (I) in which R® represents
pheny! or naphthyl, optionally substituted with hydroxy, methoxy, methyl, acetoxy,
chlorine or bromine, or wherein R’ is benzo{1,3]dioxyl are also preferred with phenyl, 3-

20  hydroxy-phenyl, 3-methoxy-phenyl, 4-methoxy-phenyl, 3-methyl-phenyl, 2,4-dimethoxy-
phenyl, 3,4-dimethoxy-phenyl, 3-chloro-phenyl, 3-bromo-phenyl, 4-bromo-phenyl, or
benzo[1,3]dioxol-5-y1 being especially preferred. Other preferred compounds of formula
(I) are those wherein R® is hydrogen. Further preferred compounds of formula (I) are
those wherein R is eycloalkyl, more preferably cyclopropyl.




5 trans- (2-{

[ (3- Brono- 4- net ho) cy- phenyl ) - cyano- net hyl ] - car banoyl } - cycl ohtkegembes 2084i c
acid benzyl ester, trans- [2-(Cyanonethyl -carbanoyl)-cycl ohexyl]-carbam c
aci d benzyYO&®YP@BS trans- (2-{ PCT/EP01/06541

[ Cyano- ( 3- hydr oxy- phenyl ) - net hyl | - car barmyl} cydohexyl)-carbam c acid 3-
cbl or o- benzyl ester, 10

trans- (2-{[ Cyano- (3- hydroxy-phenyl) - net hyl ] - car banoyl } - cycl ohexyl ) - car bami
c acid 3- rnethyl-benzyl ester, cis-Biphenyl-4-carboxylic acid (2-{ [(R) -

22? bgﬁz)yfi/a(r:];cl( gﬂéygwgaénﬁéﬁﬁ Q@nﬁﬁlﬁh %g#eaents -CO-R? and R® is as defined above
( S) - ( Cyano- piegmeferradtCorhpaands afforimula (1) ih whigk R reprasehasiQO-®iadd Phanyl 15

Gei d | cty;ﬁ?,éyéaﬁ%??%éﬁdg%ﬂg PR ERSPAR  R e Cl Sl irer-©

(S)- (Cyano #kexyy pWemdkﬂam%S}lom;ﬁaﬂcphmyyldwdﬁalﬂ&ﬁm dehetetdagylsdower!
L Oyan (3 pny iy arRUgidy BRROId A RLRA R A Cl AR LU0 5aEG I 3 20

[ Cyan- ( 3- hyﬂn'muj& @Enirwhirh Rérépres]entaa-l(]&-m;md Rt pheind xoptionally bitistitutedwith 4-

i ox01 - 5 yi BRHh TGOt Bpuiin By ) s Cyenineseptioniliy hitetediri mithyhybloro,

ester, 25 fluoro, methoxy, mtro, and/or CFs3, or R® is phenyl vmylene, thiophenyl-methylene-o

OXy,
{rans 4 Oyang N ardl cuonec (3 el oy LR RSO
[q/ano @8- hyhhfm mhwdﬂyprefehwd]afs asrapo@ds of araaelly ivhefetd RARpsestfls dCH-

hoxy- b
T R RS Féwlsw Fhensivinvlsne. tionhses2Honsbplsrg 0 %reb@ppew-yland
(S) - cyano- ﬁﬁ tHyRend-oiy. fk@f&ﬁ'e}nbﬁﬂﬁrh&ﬁﬂrelafés@?coxﬁ hRBITE

" carbanoy 1 ¥E5E o &%ﬁ%ﬁaﬁém Lot O b gt ey Exyarr&ﬁgiﬁi’aageﬁ%%p]henﬂ

cis-{2-[(Reo mﬁu{:&mﬁ&m@wﬁ%@ EM&&&b&d@%ﬁﬁi&M'&rI@%mp

(9~ cyath. (S bt Horegupinales preeyny L areranin - clgrs sheny: frdsban o

acid 4-nitr preﬂi‘fé&éknlﬁﬁﬁxﬁént relates to com IEn)u.ncls of formula (I) wherein R} rg)resents &Jhenyl
e

?IS)S (Z:ygﬁ (ngﬂ o gi}/ %Wgﬁf Cydo Xaneétgqfqgg%;olu%dgglfformula (I) are those
ci s-2-(Cycl Qﬁéx‘éﬁﬂ@'&% febémMC@fR"%)d'm% ?béirb ﬁﬁﬁe@ﬁhﬁ cLIGR) orand
(S)-cyano- 4 d| %&Bﬁ&ﬁ ) - met hyI cis-{2-] - and

(S) - (Cyano- y y‘%ﬁ]lot’%@kﬂxly r-alkpKa o 670G arefeyblvélpént yl

ester, bh anﬁhér%m]R 1s 4-eth yi-phen ]ﬁ 4- metho;gva][;rlll)enPd 4-¢ ;;]é XR’ e]g(]:le 1, gaciy no- genél teét_-

[Grano (3- h%wl phenyg)hlg car

p-tolyl-pro }, or4 rg-l:[eznzﬂ( Ea}uihg,me erred compunds of the present invention are

S)-1- 3
bt or o o BERIHLIR el Sy RO oI BTt ony HroBE b BGC BARRE s 2.
(S) - cyano- (e xﬂ'lh?@%‘?%ﬁ’? =hknyl ) -met hyl ] - ani de,

Preferred compounds of formula (I) are those selected from the group consisting of
25  (1R;2R)-(2-{(S)-[Cyano-(3-hydroxy-phenyl)-methyl] -carbamoyli}-cyclohexyl)-carbamic
acid benzyl ester,

cis-2-(3-Phenyl-acryloylamino)-cyclohexanecarboxy-r]ic acid [(R)- and (S)-cyano-(3,4-
dimethoxy-phenyl)-methyl]-amide,

(R)-{2-[(S)-(Cyano-phenyl-methyl)-(R)-carbamoyl] -cyclohexyl}-carbamic acid benzyl
30 ester, :

syn-{2-{(S)-(Cyano-phenyl-methyl)-carbamoyl]-cyclohexyl}-carbamic acid benzyl ester,

cis-(2-{(R)- and (8)-[Cyano-(2,4-dimethoxy-phenyl}-methyl]-carbamoyl}-cyclohexyt)-
carbamic acid benzyl ester,




bans- 2- ( 2- Phenoxy- acet yl am no) - cycl ohexanecar boxyl i ¢ aci d

[ cyano- ( 3- hydr oxy-phenyl )- 20 methyl] -amide, cis-(2-{(R)- ah#December2004
(S)-[Cyano- (2, 4-di net hyl - phenyl ) - net hyl ] - car banoyl } - cycl ohexyl ) - carbanic
aci d benzyWQei6285 PCT/EP01/06541

Ci s-2-[2-(4-Chl or o- phenoxy) - acet yl am no] n-eé/Cl ohexanecar boxylic acid [ (R)-
and (S)- cyano- (3,4-d inethoxy-phenyl)- hyl] -amde, 25

ci s-2-(2- Phenyl sul fanyl - acet yl am no- cydohexanecar boxylic acid ((R)- and
(S)-cyano- phenyl - net hyl - antde, trans-

2- - | ) I h I
gm d{ ! _Q/ anoéﬁtpgaoaﬁﬁw-g %ﬁqﬁ)@ Y o%ar lgﬁ)[l;roe}%lanecarg %ceai):%l [)cya%g[ b?n s
cis-2-(2- Phgp&ﬂosfgl n&R§1Yladiidd)o0) - cycl ohexanecar boxylic.acid [ (R - and,
(S) - cya. no- 4- d| rret hoxy phenyl) methyl] -amde, 1 4 Decenber 2004 WO -

01/ 96285 PCE‘aEP—@QJ[%é&[l -318iox0l-5-yl-cyano-methyl)-carbamoyl]-cyclohexyl}-carbamic acid
trans- 2- (Begﬁ'#)'i) 5] oxadi azol e- 4- sul f onyl am no) - cydohiexanecar boxyl i c acid

[ cyano- ( 3- phenyl) nmet hyl] -am de, trans- N-(2}

[ Cyano- ( 3- hyd hen thyl]-carb | }-cyd 4-f | yor o-

benzani dé, QET“? (4?5%%%6? éL i)n a‘nﬁc/ ‘P&ﬁﬁﬂ' Wﬂ#ﬁ?@%ﬁ?ﬁé@llﬂé
acid ((R)- @gtg; (S)- cyano- phenyl - met hyl - am de

ci s-2-(3- Phenyl - propl onyl am no) - cydohexanecar boxyl i ¢ aci d

- ph Bl I
gg?/gn?(%)enﬂan S) - cyanogtlgafl ?ﬂl&%’oxy%ﬁ%\enyl) %{bﬁﬁ%}?ﬁ:@ﬁﬁﬁg@d&@w '

cis-2- Phenygﬁ%?)’ &Hsul f onyl ani no cycl ohexanecar boxyl icacid [(R- and

S 3, 4- th |
gr;n(s:ygm()Z(ﬂ"?'e?ﬁﬁ Lé’gErfY Oxy p iy y ] h@%ﬁé@éﬁﬁ@x?ﬁlés)a@?ﬁo -phenyl-

[ cyano- (i hhgtrtﬁy;;mlgaenyl) met hyI] -am de 15 cis- [2-((R)- and
(S) - 1- CGyano- hexyl car banoyl ) - cycl ohexyl] car bam c acid benzyl ester

cis-2-(2-Ph 286 (8 jaydiatat iy CpHeh ol ax Eﬁﬁﬁdgi Birbarifith
(S)-cyano- pQMP(iY qt%y am de,” trans- Isoxazol e-5-car boxyl | c acid (Clzd{

[ ryano- ( 3- hge?‘\éf il I{ér‘fi}r‘)"‘c‘?%?tﬁjyl -car banoyl }- cycl ohexyl ) -ani de, 20
(S)- oyano-{ S5A2 WirenHdS Gy “0%0%1%#,%?%;%;;@3*%2@%@} arbimic acid

[ Cyano- ( 3- hypeiigkysthenyl ) - met hyl ] - carbanoyl } - cydohexyl ) - carbam ¢ acid 4-
trifluoronethyl-benzyl ester,

2- I bgidydxyaphdne Qhetanasi! ..g;a_m, -
E:IS)S cyg%osc( gié;@agéfj(?net hd(’)xy phenyl ?ﬂﬁ?ret hyl ] - am ; EM) Bfibbinic a(:@ﬂu@;ﬂﬁn
cis-2-[2- (4 6 nyI acetyl a. wi no] - cycl ohexanecar boxylic acid ((R)-

d (S
Cl's- 2 Oyl OB AR E Sy ram o s ehsmiy meglsdy Frcbsme Pl yeeing

(S)-cyano- e&@amhcmmﬂz[yl @tdrde, 30 _ _
Ci s-2-[2-(4-Chl oro-phenyl) - acetyl am no] - cycl ohexanecar boxylic acid [ (R)-

and (S) - r yaeR=(2({$R#-aHd8}-NC¥aroPt3em¥thoxpheN1) -meli 8arbamoyl}-cyclohexyl)-

20 carbamic acid benzyl ester,

trans-(2-{{Cyano-(3-hydroxy-phenyl)-methyl]- carbamoyl} cyclohexyl)-carbamic acid
thiophen-2-ylmethyl ester,

cis-(2-{(R)- and (8)-[(3-Chloro-phenyl)-cyano-methyl]-carbamoyl}-cyclohexyl)-carbamic
acid benzyl ester,

25 cis—{2-[(Cyano-phenyl;methyl)-carbamoyl]-cyclohexyl}-mtbamic acid benzyl estér,

trans-{2-{[{3-Bromo-phenyl)-cyano-methyl] —carbamoyl} -cyclohexyl)-carbamic acid
benzyl ester,

cis-(2-{(R)- and (S)-{(4-Bromo-phenyl)-cyano-methyl]-catbamoyl}-cyclohexyl)-carbamic
acid benzyl ester,

30 cis-(2-{I(R)- anc_l (8)-Cyano-(3;4-dimethoxy-phenyl) -ﬁethyl] -carbamoyl}-cyclohexyl)-
carbamic acid cydopentyl ester,



14 Decenber 2004 WO 01196285 -14 PCT/ EPOL/ 06541 (1S,2.R)-{2- gR)- and
(S)-[(Cyan- phenyl met hyl ) - car banoyl ] - cycl ohexyl } - car bam ¢ acild Degembgn 2004
ester, (IS, 2R -(2-(R- and

(S)- { | OyaBO@H96385 hoxy- phenyl ) - net hyl | - car baroy! } - cycl ohexROI/EROMOGRAI C
acid benzyl ester, trans-Quinoxaline-2-carboxalic acid

(2-{[cyano-(3- hydroxy phenyl) - et hyl ] - ca‘thTmyI}- cycl ohexyl - am de,
cis-2-(2- Benzyl oxy-acetyl am no) - cydohexanecar boxylic acid [(R- and
(S)-cyano- (3, 4- dinethoxy-phenyl) -methyl] -am de,

trans-2-(2-Thio 2- | a nec i C,aci

[ cyano- (3-h @yﬁ&f %ﬁ%ﬁ?j’%&ﬂﬁﬁﬁ}ﬁ%”mﬁﬁﬁg F}(\é’g Dsrabamic acid 2-
(S) - 1- Cyanothjopley s gi-ethplegley,- cydohexyl ] - car bam C aci d benzyl ester,

ci s- 2- Phenyl acetyl am ri o- cycl ohexanecar boxylic acid ((R - and

(S)-cyan- ph&ﬂ;&-é@ﬂﬂwﬂlo-ﬁ%ﬁﬁoxy-phenyl)-methyi]-carbamoyl} -cyclohexyl)-carbamic acid 2-
cis-2-(2-Benz %C@??Pgtryl am no- cycl ohexanecar boxylic acid ((R)- and
(S)- cyano- ﬁ’syf hyI am de,

(e oy B R AR T D Y LSS AL ORAAC oS | Gl By

ci s- 2- ( 3- CysiapeDintethyl] camniday| am no- cydohexanecar boxylic acid ((R)- and
(S)-cyano- phenyl - nethyl -am de, 20

ci s-2- (Q/dotpaﬂst-@nﬁ@aﬁ@m&-hyﬁm@@heﬁﬁwﬁhﬂpaﬁbaﬁiwﬁydytmhé@ﬂﬂc&ﬁ&x aRiih-
(S)-cyano- ‘%’i 4- dlﬂgﬁ hoxy- phenyl’) -nethyl | -am de,

t rans- Thi op E"{’yl ic acid (2-{ [ cyan-(3-hydroxy-phenyl)- met hyl ]
- car banoyl ex

i s 2o (3 p}%ﬁﬁ*@ e tor Tt Horoyehamelserencrashyi-cebamoall Rpbempigcarbamic
(S) - cyane pheid/benzitbestar hyl - am de,

ci s- 2- Phenyl net hanesul f onyl am no- cycl ohexanecar boxylic acid ((R)- and

(S)-cyano- (2hHQyinov3-hydroayiptienyl}-beetisyi]-2arbamoyl}-cyclohexyl)-carbamic acid 4-fluoro-
[ Cyano- ( 3- tnr}%%?henyl )-met hyl ] - car banoyl } - cydohexyl )-carbam c acid
benzyl est ’s- 2- (4- Et hoxy- phenyl am no) - cycl ohexanecar boxylic acid

bCT EPoL 062 T BRIy PR BT e T BB G aT R 8o o
( cyano- phenydphiieddn-L)y astercle,

Ci S- 2- (4- Et hoxy- phenyl am no) - cydohexanecar boxylic acid
[ (3- br oa®- plis{3-[(R)e yad ¢5)-(@yahy-nkphtiialka,2-yl-methyl)-carbamoyl] -cyclohexyl}-carbamic

(benzol 1, 3)HORGPIERAF Cyanb. 5 met hy1)-am do.
FIC;aﬁO( ?4E;€W%H%%T% E}’m;ﬂgh&‘ﬁg f‘&gﬂf)%ﬁ( !'fuln%}’ gthexyl) carbamic acid 3-

ci s-2- Phenydhﬁfpﬂaﬁ.zc éeareecar boxylic acid
(benzo[ 1, 3] di oxol -5-y IQJIgyano met hyl ) - am de,

trans-2-(4-Cyano-benzenesulfonylamino)-cyclohexanecarboxylic acid {cyano-(3-hydroxy-
20 phenyl)-methyl]-amide,

trans-(2-{[(3-Bromo-phenyl)- cyano—methyl]-carbamoﬂ} cydohexyl)-carbarmc acid
benzyl ester,

cis-Acetic acid 4-(R)- and (§)-[(2-benzyloxycarbonylamino-cyclohexanecarbonyl)- |
amino]-cyano-methyl}-phenyl ester,
25 trans—{z-[(Cyano-phenﬂ-methyl)-carbamoyl]-cyclohexyl}-carba.mic acid benzyl ester,

cis-N-(2-{{(R)- and (§)-Cyano-(3,4-dimethoxy-phenyl)-methyl]-carbamoyl}-cyclohexyl)-
benzamide, '

trans-(2-{[(3-Bromo-4-methoxy-phenyl)-cyano-methyl) -carbamoyl}-cyclohexyl)-
carbamic acid benzyl ester,

30 cis-{2-[(R)- and (_S)-(Cyanb—naphthalen—1-}d4methy1)—carbamoyl]-cydohexyl}-carbamic R

acid benzyl ester,




10 2- Phenyl am i no- cycl ohexanecar boxylic aci d (cyano-phenyl - net hyl ) - ani de,

. cis-(2-{(R- and 14 December 2004
(S)-[Cyano- (3, 4-(iimethoxy-phenyl)-nethyl]-carbanoyl}-cycl opentyl) -
carbam ¢ NWOPIBEA83yl ester, trans-(2-{ [ PCT/EP01/06541

(13- Chl or o- phenyl - cyano- net hyl ] - car banoyl } - cydopent yl - car bam ¢ aC| d benzyl
ester, 15 trans-(2-{ [Cyano-(3-nethoxy-phthyl - et hyl)

- car banmoyl } - cydopentyl -carbam ¢ acid benzyl ester, trans-

{2-[ (Cyano- phenyl - et hyl - car banoyl ] - cycl opentyl }-carbam ¢ acid benzyl
ester, and

trans. { 2- [ ( EpanéHCmnprCruceg-rhepirshyl-cybemeuhryroheinearbamisaci 2-

benzyl est emeth@fydbiiz¥égmgeutically acceptable salts and/ or
pharmaceutical |y acceptable esters thereof. 20 Especially preferred

conmpounds otlmmﬁ(m—l{(ﬂ)ol)’mha-(si dﬁfx?—;(h%ﬁ@*l?’—ﬂeﬂﬂﬁ ~tarb&hoyl}-cyclohexyl)-carbamic

[ Cyan- ( 3- hydrgéqeggg met hyl ] - car banmoyl } cyc ohexyl )-carbam'c acid
benzyl estef f%r »Phenyl - acryl oyI am no) - cycl ohexanecar boxylic acid

(R (271 8s) Sees S RcRprarbum b otk e brgsydabwall ¢ aci d
ester,

benzyl est girbamicacidb
syn-{2-[(S)-(Cyano- phenyl - net hyI) car banoyi ] - cycl ohexyl }-carbam ¢ aci d

benzyl est etrans-§2-%CyZndrhdthyl- @f¥hmoyl)-cyclohexyl]-carbamic acid benzyl ester,
(S)-[Cyano-(2, 4-di net ho) Ly- phenyl) rret hyI] car banoyl } - cydohexyl ) - carbam c

aci d benzyl u@gg.@z.,{ GyenoaBeryaesxy ZHQ:(A 4%&0@#&%%%&%&3-

trans- 2- (4- zenesul fon m no) - cycl ohexanecar boxyl'i ¢ aci d

[ cyano- ( 3- gﬁ‘bﬂ’iﬁ?‘?‘) net hyI] -am de,
oo d L(eBe”Z?éi SRR R AT - e LD RAHRe T B A il

cis-(2- {[Wmﬁ%ehzﬂre@m; phenyl ) - et hyl ] - car banoyl } - cycl ohexyl ) - car banmi ¢
acid benzyl ester, trans-(2-{ [Cyan-(3-hydroxy-phenyl)-nmnethyl]

- car banoy| } cigyBibbdigAMl darlsuyhiandid {ﬁ@ﬂéﬂ) @QVES)LEyaﬁSI(QM-dmetho henyl)-methyl]-»
ci s-2-(3-Phenyl -acly Ll‘aml no- cycl ohexanecar boxylic acid )?'Rg
(S) - cyan-ph PmOIB %\Y’ S s, (2 {

[ Cyan- (3, 4-dj net y met hyl rpa yclohex | )-.carbam c _acid
benzyl est eF‘S{@ @ﬁi ﬁ"z&&gﬂi{: 0-Phegy: WB%’HHY ~cycloh: ﬁcafbmc acid phenyl
(S) - (Cyagmo- @kl yl -net hyl ) - car bam)yl ] cycl ohexyl }-carbam c acid benzyl
ester, 15

(2-{[ Cyano- &;”mbﬁ%&&aﬁﬂ@mﬁ-ﬁaﬁéﬁé@ﬂﬂnﬂéﬁﬁaﬁaﬁl&h&m&w&acf@{c?@ﬂ& %3-acid
t hi ophen- !! %g ter s-‘ (R - and
(S)-[ Cyano- Pﬁ 9%3 f Syl ] - car banoyl } - cycl ohexyl )- carbamic acid

b I t

( glz %’ Wgﬁoe%@‘lﬁﬂgf{ﬁy %ﬁéﬁ%/ @Yal‘?'@tﬂwp}'l‘@éﬁhﬁlaf?@ﬂwﬂifﬂ delsxyllbenzamidgy pani ¢
db I t t

[ Oyano- ( 5. hiaroayllEHery Ty brseny phensbl mHair eokapaarihesabes hincnamic aid &

t hi opherpg- yﬂéiﬁé;l% i&fer, Cis-(2-{(R- and

(S)-[(3-Chl oro-phenyl )-cyano- net hyl ] -car banoyl } -cycl ohexyl )-carbamc acid

benzyl est €fgpans- (2-{[Cyano-(3-hydroxy-phenyl)-methyl]- carbamoyl} -cyclohexyl)-carbamic acid 4-
methyl-benzyl ester,

cis-{2-[(Benzo{1,3]dioxol-5-yl-cyano- methyl) carbamoyl] cyclohexyl}-carbamic acid
benzyl ester,

25 trans- 4—Cyano-N-(2-{[cyano~(3-hydroxy—pheny1)—methy1] -carbamoyl}- cyclohexyl)-
benzamide,

trans-(2-{[Cyano-(3-hydroxy-phenyl)-methyl]-carbamoyl}-cyclohexyl)-carbamic acid 4-
methoxy-benzyl ester,

cis-2-(3-Cyclopentyl-propionylamino)- cyclohexanecarboxyhc acid [(R)- and (S) -cyano-
80  (3,4-dimethoxy-phenyl)-methyl]-amide, - - : N



25 ci s-{2-[(Cyano- phenyl - net hyl ) - car banoyl ] - cydohexyl } -carbam ¢ acid benzyl

ester, 14 December 2004
trans-(2- g) - Br ono- phenyl ) - cyano- net hyl ] - car banoyl } - cydohexyl ) - car bam ¢
acid - benXyP09#EF  cis-(2-{(R- and PCT/EP01/06541

(S)-[(4-Brono-phenyl)-cyano-net hyl]-car banﬂyl }-cycl ohexyl)-carbamc acid
benzyl ester, and 30 cis-(2-{(R- and Tt

(S)-[ Cyano- (3, 4-di net hoxy- phenyl ) - met hyl ] - car banoyl } - cydopentyl )- carbam ¢
acid benzyl ester, 14 Decenber 2004 WO 01/96285 PCT/ EP01/ 06541 -17 and

h tical £S5 h - ds ,of
phat oeu | oMy R el abanss) Sl IELash Chhehofl S AHISH OB S8
Cs[2-]( Q/arhﬁﬂé)ﬂ@ﬁfébfb%yracnmw,l ) - car banoyl ] - cydohexyl } - carbam ¢ acid

benzyl ester, 5 Cs
e

] nonet hyl - car banoyl ) - cydohexyl ] - carbam ¢ acid
2- chl or o- ber@§{2-H&Y)

- [2- a

ai,li @)g( GO thiylt caclzatheylbgydoleyyll-chbuyid adddbani c
aci d 2- bronog; %k’, r,

Cs-[2-( Wanoﬁ‘gt hy -l%ggreﬁam)yl )-cycl ohexyl]-carbam c acid 3-nitro-benzyl

ester, G55 ckdal(fean gﬁ@@ﬁy—asar@,aﬂmem&%ﬁ%yAuLthgﬁch&%y Cliohexyl)-

4-chl or o- benzyl é_ ) |
[ 4- ( Cyanonetdayhantis peiddonitio-bapeylesieny| | - car bami ¢ aci d 3, 4- di chl or o- benzyl
ester, 10 G s- [4-(Cyanonethyl -carbanoyl)-cycl ohexyl]-carbam c acid

3- chl or o- berfig2~( nyl-propipnglamino)-cyclohexanecarboxylic acid [(R)- and (S)-cyano-(3,4-

[ 4-( Wanomtmeﬂﬁﬁ?wgﬁ%%gb%ﬂgl ]-carbam c acid 2-chl oro-benzyl ester,

Trans- [4-(Cyanone -cydohexyl ] -carbami c acid 2-bronp-benzyl

ester, Tra ‘-Zké?&Q%MBﬁMWHEB%E%EML a&§ r[%r_ﬁaﬁ:d ?ﬁ[gyano—

3-nitro- benza/ ester;, rans-

[ 4- ( Oy andret Byitdisrethesyeshiepyidyodtbylbagplide,car bami ¢ aci d phenyl ester; 15

Trans- [4-(Cyanonet hyl - car banoyl ) --cycl ohexyl ] -carbam c acid
3, 4- di chl or i ENHR)- end &)-(Craisphaykmetiapt ycabema L cpdohexd brinbamid acidici d
: [2'(Cya”0”9tc2¥lb'&ﬁgl yl )-cycl ohexyl]- am de, Trans-

5- Met hoxy- benzof uran- 2-car boxyl i ¢ aci d [ 2-(cyanomnet hyl - car banoyl ) -
cycl ohexyl | wam.46. [ &0s. _ _ _ .
[ 2- (Cyanonet hy X qg éi@%y@ﬁ%ﬁoﬂ%&nﬁ )] mﬁthg HI %arr%a:n&(-) }-ﬁ%cll @%ﬂlﬁaﬂ%‘: acid 3-
Trans- N- p-tolyl-propyl ester,
[ 2- (Cyanonet hyl - car banpyl ) - cycl ohexyl ] - 2- met hoxy- 3- et hyl - benzani de,
Trans- N-1§ 2-cxst@y@(%mdn@fl:@mbamwtbﬁwmmpyn-_cyglohexyl]-carba.mic acid benzyl
-2, 6-di chl orge4- met hoxy- benzam de, G s-N- [ 2-(Cyanonet hyl - car banoyl )
-cycl ohexyl] -3-fluoro-4-nethyl-benzam de, Cs-N [2-

anonet hyl s cak - 1] 32135 - 4 et ben 1 de
gl'?zlins- N[ 2&%@%&%?&%{}%"3 %ﬁ%ﬁ%@é%ﬁ%@%ﬁ%@&%ﬁ%ﬁ%@t %@W‘Béﬁf‘am de,
Trans- N [ Aipnethenppbengl)-mednblaamide) - cycl ohexyl | - 4- cyanonet hyl - benzani de,
G s-N-[ 2- (Cyanonet hyl - car banoyl ) - cycl ohexyl ]
-3,5-di-tri MT%%¥WOxﬁ@nﬁ_tﬂairﬁim)-d}fdlobelwmmi’ﬂ&écid\/ﬁﬁjﬁﬂBﬁliy%oxy-phenyl)-
PCT/ EPO]%@G%#JLE@%&%&- N-[ 2- (Cyanonet hyl - car banoyl ) - cycl ohexyl ]
-4-tert-butyl- zam de, Cis-N-[2-(Cyanonethyl -carbanoyl)-cycl ohexyl ]
- 3-chl or o- 6- h - ] T ans-
[ 2-( QIanorretc%atz: @g?’b%?@g%&“%%%%Tﬁ?ﬁ%%YHf%?@yﬂmaﬁ%ﬂ%MQ"
Ci s- N-[ 2- ( Cyarbansdt igidl bemaybestany | ) - cycl ohexyl ] - 3- chl or o- benzami de, 5
Ci s-N-[ 2- (Cyanonet hyl - car bar noyl ) - cycl ohexyi ] - 3-acet yl am no- benzam de,
Trans- N- [ 2-cCist22)2nfbrGlidrgt pheaoiyp raytylantino] -oyrdodydxhnecarboagles adid[{Rartde(syami de,
Cs-N [2-¢( Qf%q(fi-%étﬁgﬁﬁf}ﬂ%)lﬁ%%?a%ﬁ\é ] -4-acetyl am no-benzam de,

25

cis-2-(2-Phenylsulfanyl-acetylamino-cyclohexanecarboxylic acid {(R)- and (S)-cyano-
phenyl-methyl-amide,

trans-(2-{[Cyano-(3 -hydxoxy—phenyl);methyl] -carbamoyl}-cyclohexyl)-carbamic acid 3-
(4-chloro-phenyl)-propyl ester, '

80 cis-2-(2-Phenylsulfanyl-acetylamino)-cyclohexanecarboxylic acid [(R)- and (S)-cyano-. ... ...
(3,4-dimethoxy-phenyl)-methyl]-amide,




Trans- N-[ 2- (Cyanonet hyl - car banoyl ) - cycl ohexyl ] -4-acetyl am no-benzam de,
Ci s- N-[ 2- (Cyanonet hyl - car banoyl ) - cycl ohexyl ] -4-acetyl - benzatd Becemiger 2004

Trans- N-[ 2- anonet hyl - car banoyl ) - cycl ohexyl] -4-acetyl -benzam de, G s-N
[ 2- (Cyano (%683 bar noyl ) - cycl ohexyl ]-2- chl or o- 5- PCT/EP01/06541

(et hyl t hi 0) - benzam de, G s-N [2-( Q/anorrgt hyl - car banoyl ) - cycl ohexyl ]

-2, 3-di chl oro-benzam de, Trans-N-[2-( Cyér]r met hyl - ca. rbanoyl ) - cycl ohexyl ]
-2, 3-di chl oro-benzam de, C s-N [ 2-(Cyanonet hyl - car banoyl ) - cycl ohexyl ]

-2, 4-di chl oro- benzam de, 15

Cs-N[2-( e = cyclehexyl]-2 5-di chl ora-benzam, de,
P e S R e S e
Cis-N [2- ( rigtemyl)-roethpldwamidly, - cycl ohexyl] -3, 4-di chl or o- benzan de,
Trans-N [2- (Cyanonet hyl - car banoyl ) - cycl ohexyl] -3, 4-di chl oro- benzam de,

Cs-N [2- (t@}?aﬁﬁ'r@t{Wmﬁwpml)mﬂy]]}a&m@ﬂp@cmmﬁﬁm&e, 20
Trans- N[ 2- (b%%{h%ggt hyl - car banoyl ) - cycl ohexyl] -3, 5-di chl or o- benzam de,
Cis-2-{ [(4-chlorophenyl)acetyl] amino]-N [cyano(cycl opropyl) nethyl]

cycl o- hexa f hde, 0l s- ne l;opr opyl ).net hyl 1. .- 2 - (.3~
et hoxypﬁf‘én&?@%ﬁéﬁ% P e P BB Bt SR

" [ cyano( cyc| spmpphdnybintethijlamide} car bonyl ) cycl ohexyl | - 4- et hyl benzani de,

G s-N-[2-({ [cyano(cycl opropyl)methyl] am no}carbonyl)cycl ohexyl ]

- 4- et hoxybewsair(3-BbenylGirepinaylpid)-dyciohaxumecyrboxylic e (HymohyRenyl-methyl)-
am no}car b%_r#]é% cycl ohexyl] -4- nmethoxybenzam de, 14 Decenber 2004 WO
01/ 96285 P 1/ 06 41 -19 Trans- N [2- ({ [cyan (cycl opropyl) et hyl}

' b ] -4 th h ' T - N- = (L [
eyl opr opy  HebRiacgRbsbicrHoh BBk RO BTG - Fod - Sembrtperaimitnty
Ci s- N-[ 219 { pheydhotetlyd]-emidepy| ) met hyl ] ami no} car bonyl ) cycl ohexyl] -3,4 5
di fl1 uorobenzam de, G s-N[2-({ [cyano(cydopropyl)nmethyl]

<[31m' no} E:ar b?)@f%—@hﬁqﬂmx&hﬁeﬁomﬂmmegzbﬂﬁeﬁmec?rﬁﬁsﬁi&ﬁ[ﬂ}qo- ?d (S)-cyano-(3,4-
cyano(cyc not carbonyl ) cycl ohexyl]-4-tert-
bu%/yl ben)z/am%%é%%@k#eﬁ](%ano)((cyc?/opr opy?/) met hyl ]
' b I -3.4.5- 10.trineth i de, d
phar mcout | CaPT e GeRRay kb R st PR SR E re s i e e

conpounds obhegikrmtbylbamidea (1) are G s-5- Met hoxy- benzof uran- 2- carboxylic
acid [ 2-(cyanonet h;/r - car banmoyl ) - cycl ohexyl ] - am de, 15
Tr ans- 5-Net kigxyg-iBhzeid(Sxa-Qranartieaylyirbemagl) eylahexyl]l-carbamic acid benzyl ester

(cyanonet hyl - car banoyl ) -cycl ohexyl] - amide, G s-2-{ :
[ (4- cbl or opkisrd(3-Bhenapyiasetylantindicydylzaxetaydionplionyd (@Rt fiyd {$)yeghso-phenyl-
hexanecar bo }qgm?lghs N-[2-({ [cyano(cycl opropyl) et hyl]
am no}car bonyi §cyc ohexyl] -4-ethyl benzam de, 20 Cs-N[2-({

cyano(cycl 140} € nyl ) cycl ohexyl ] - 4:.et hgxybenzam de,
G oo L2 (G S A aro i e P b et ooy .
met hoxybenz gydlaleexyiframmide,N- [2- ({ [cyano (cycl opropyl)nethyl] am no

}carbonyl) cyclohexyl] -4-
20  cis-2-(3-Cyclohexylcarbonylamino)-cyclohexanecarboxylic acid [(R)- and (S)-cyano-(3,4-

dimethoxy-phenyl)-methyl]-amide,

(2-{[Cyano-(3-hydroxy-phenyl)-methyl]-carbamoyl}-cyclohexyl)-carbamic acid 4- .
trifluoromethyl-benzyl ester,

cis-2-(Cyclobutanecarbonyl-amino)-cyclohexanecarboxylic acid [(R)- and (S)-cyano-(3.4-
25 dimethoxy-phenyl)-methyl]-amide,

cis-2-(2-(4-Chloro-phenyl-acetylamino]-cyclohexanecarboxylic acid ((R)- and (8)-cyano-
phenyl-methyl-amide,

cis—2-(Cyclopentanecarbonyl-aquino—cfdohexanecarboxylic acid ((R)- and (S)-cyano-
phenyl-methyl- amide,

30 cis-2-[2—(4-Chioro—pheny1)-acetylamino]-cyclohexanecarboxylic acid [(R)-and (S)-cyai:o—.
{3,4-dimethoxy-phenyl)-methyl]-amide,




met hoxybenzam de, 25 Trans-N-[2-({

[ cyano(cycl opropyl ) met hyl ] am no] car bonyl ) cycl ohexyl] -4-ethy nzam d
Cis-N-[2-({ [cyano(cycl opropyl)nethyl] am no}carbonyl)cycl ohgzéﬁemrgerpzom
-4-cyanobenzam de, and C s-N-[2-({ [cyano(cydopropyl)net hyl %‘E )

ami no} car PEMMPRFR| ohexyl | -4-tert- butyl benzani de, 14 DecBRBEPIYEHFAL \\O
01/ 96285 PCT/ EP01/ 06541 -20 and pharmaceutically acceptable esters thereof.
The invention also relates to the use of -démpounds of fornmula (1) as
~defined above for the treatnment or prophylaxis of diseases which are
~associated with cysteine proteases such as osteoporosis, osteoarthritis,

r heumat oi d I {4 tu metastasis,, 5.gl.onerul ongphritis L.

at her oscl er Zi#’éw'%g@éraﬂgg#)‘[ﬁy%% / -%?%ﬂﬁ-éa%éa%'ﬁr@@hﬁ@i}a@rba@@mh
pectoris, sbefistestdtl aque rupture, transient ischemc attacks, amaurosis .
fugax, peripheral arterial occlusive disease, restenosis after angioplasty"’
and stent pKS;2RE(E-(RRRAAITS P HICyaB6M( b et BRGUSHERR) LREHTH | Bfbant Lﬁm&uq@ﬁ' ¥
aut oi mmune di sease, .EEI azrai a, ocular fundus " ti ?sue tg?:]opat hyd}g}n

respir at or y Hio8EAHEIC PHP ?f?"éf erred enbodi enent, the invention relates 10

to the useiof c ounds ,as .def.i ne bove f t he treatmen I prophyl axi s
of ost eof?or 8‘?PSS',&HB'P?‘I{]’t“ﬁﬁl"?"ﬁ’ﬁﬂFrf‘ﬁ%@ﬁ%’ﬁ%’%by%?’gd%nylﬁj%fc&hryglf ca?lf%? er, the
invention relablesyl@an@enpounds as defined above for use as therapeutic
active substances, in-particular in context wth diseases which are
associ at ed disth(ZBeigldNg-acoiyRindas P eydelehaittaDlARRGIIIR B anAT S RORNEAT S .
rheumatoid grthritis, tynor r;ﬁtasl sis, 15 gl onerul onephriti’s)

at her oscl er ,OWBEQ% Bethyflr bon, angina pectoris, instable angina
pectoris, stroke, a rupture, transient ischem c_attacks, amaurosis
fugax, peri b%@?‘grfz%ggﬁ?ﬂag' raeqtylamino)yslehe@necagaxalic acid [arne3-dwdrawt ast y

‘and stenfp pphesiphiethyla@idenal aortic aneurysm formation, inflammation,
aut oi mune di sease, nalaria, ocular fundus tissue cytopathy and

respiratory i [ae(@p_.anar(splm;aher;;regyleﬂm%ﬁmpa@hé&ﬁ-masﬂé LQA b&%ﬁ(&ﬁr, 20

to conmpounds as defined above for use as therapeuticC active subst in
particul ar i#®-2- Myﬁt&ty%ﬂiho&?ﬂ@ﬂ@ﬁh@&tﬁoxyﬁéﬁ&ﬁ@- ms?%ymggér#_n%hﬂ_

pl aque rupture, The invention also relates to pharmaceuticCal Ctonpositions
conpri sing ﬁmé‘aﬁ'rpound as defined above and a pharnaceutically acceptable

carrier and/or, adiuvant, in particul for use.in_context. with diseases
whi ch are aglé-o?efzaié‘%'&iﬂy Xyac &Y gpberangabospiqraid (B anst Sdsprnssphenyl-
ost eoar tilsr i kicthylahgdegmt oid arthritis, tumor netastasis, gl onerul onephritis,
at heroscl erosi s, nyocardial infarction, angina pectoris, instable angina

pectoris, StiPkCyddprapircirbphilAninbl Gaoh&Rhedassdx9Tt &i&t@cﬁd(ﬂ%&ﬂ S
fugax, peri Bgerﬁl teri a| occl usi ve disease, reStenosis after "angi opl asty
and stent p It ,Yla nal aortic aneurysm formation, inflammtion,
aut oi mune di sease, .nmal aria, ocuar, fundqus tissue cytopathy 30 and
respirator y%é’s‘&é@%ﬂ@?@‘&?.@%ﬂ"@ﬂ &WH"W 3ot /@Ry and (Sicranss t o
phar maceut i Bén ldrhiges conprising a conpound as defined above and a
pharmaceutical 'y acceptable carrier and/or adjuvant for use in context with

- 0St €0pOorgsi §is-2-f &ndRghdi1-ReGhE)-bRldhexle AL TER)- caphgr 2004
VO 01/ 96285 PCTZ_ oo angabania fuﬂ_ﬁg upe BBl LR ﬁ%@ngﬁgﬁg -
i nvention r&b ethoxyrphenyd)-pretdlnpwideds as defined above for the

preparation of nedicaments for_the_ treatnment or prophyl axis of
| trans-Thiophene-2-carboxylic acid (2-{[cyano-(3-hydroxy-phenyl)-methyl]-carbamoyl}-

cyclohexyl)-amide, |
ci$¥2—(3—Phenyl-propiomdamino-cyc_lohexanemboxyﬁc acid ( (R); and (S)—cyano-éhenyi-
25 methyl-amide, ' '
cis—2—Pheuy1methanesulfony1amino-Cydohex‘anecarb'oxylic acid ((R)- a.nd‘(.S)-cyano-
phenyl-methyl-amide, o ' :

frans-{2-{ [Cyano—(S-methoS:y—phenyl) -methyl]-carbamoyl}-cyclohexyl)-carbamic Aa;:id
benzyl ester,

30 cis-2-(4-Ethoxy—phenylamino)—cy'clohéxziﬁééarbdk'ylic acid [cyano-(S-hydrdxjﬂpﬁehyi)ﬁ R

methyl]-amide,




di seases which are associated with cystein proteases such as osteoporosis,
osteoarthritis, rheumatoid arthritis, tunor netastasis, 14 December 2004
gl onerul onephritis, atherosclerosis, nyocardial 5 infarction, angina
pectoris, MW3PHMRES angi na pectoris, stroke, plaque rupture, PEW/ERM065#

i schem ¢ attacks, amaurosis fugax, peripheral arterial occlusive disease,
restenosis after angioplasty and stent plmcenent, abdonmi nal aortic
aneurysm formation, inflanmation, autoinmune di sease, malaria, ocular
fundus tissue cytopathy and -respiratory disease. In a preferred

enbodi enment, the invention relates to the use of conpounds as defined above
3.0 for the régaherrphenglaminol-crshoharanctaboxic atiddayaverpheoyl-prtpybydmides of
ost eoporosi s, _instable angina pectoris or plaque rupture. Such nedicanments .
conprise a c@fpoéntthasy-phefylaraimoxispelohexanecatiixylicarid F(éfhmnﬁomhﬁnyb#cyam '
i nvention rehgﬂgﬂ_&ﬁkg’nethod for the prophylactic and/or therapeutic
treatnent of disorders in which cathepsin K plays a significant 35

oo ! 91 6B 8519 SRS SRR LS iyl ATBAS

nmyocar di af i wethybramide, angi na pectoris, instable angina pectoris, stroke,
pl ague rupture, transient ischem c attacks, amaurosis fugax, peripheral
arterial occHisgrifcEthipreabenylanainodepdohexanecarboxyli apl brysno-Ehheshaiphenyl)-

pl acenent, aﬁQg{mnﬁ{ﬁ&gprti c aneurysm formation, inflammtion, autoinmune
di sease, 20 nml'aria, ocular fundus tissue cytopathy and respiratory

Lo a humman bar 20 o TaRaa e R ndaiod v Gid MRaf R ITRRKAG ForBRbabaiTon ©

relates to a hod for the prophylactic and/or therapeutic treatnent of
osteoporosis, instable angina pectoris or plaque rupture, which method
conpr i sed0ad#brerteminmcrldbemeanbogdicdcidi (npaosivugl-methal)lamite, bei ng or an
ani mal . 14 Decenber 2004 WO 01/96285 PCT/ EP01/ 06541 -22 The invention
further rel a€ied24{R)aapd 6Dekyanor(3trdimethmxyabenylynuthy bopbamosl} afcopertg)-al

formula (1) whi, Q%%?Aj rises a) reacting a conpound of forrmula (I1)
5 with a conpoun Co or IaE’III) 10 wherein R, R2, R3, R4, Rs, and n

(V) 15 14 Coue RO A P e A b Ao R R P L,

(VI) 00 a 11e%/~ RR _ --S-C

15  trans-(2-{{Cyano-(3-methoxy-phenyl-methyl]-carbamoyl}-cydopentyl-carbamic acid
benzyl ester,

trans-{2-{{Cyano-phenyl-methyl-carbamoyl]-cyclopentyl}-carbamic acid benzyl ester, and
trans-{2-{(Cyano-m-tolyl-methyl-carbamoyl]-cyclopentyl}-carbamic acid benzyl ester,

and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.

20 Especially preferred compounds of general formula (I) are

(1R,2R)-(2-{(S)-[Cyano-(3-hydroxy-phenyl)-methyl]-carbamoyl}-cyclohexyl)-carbamic
acid benzyl ester,

cis-2-(3-Phenyl-acryloylamino)-cyclohexanecarboxylic acid [(R)- and (S)-cyano-(3,4-
dimethoxy-phenyl)-methyll-amide,

25 {R)- {2-[(S)-(Cyano-phenyl-methyl)-(R)-ca:bamoyl]-cydohexyl}-ca:bamic acid benzyl

ester,
syn-{2-[(S)-(Cyano-phenyl-methyl)-carbamoyl) -cyclohexyl}-carbamic acid benzyl ester,

cis-(2-{(R)- and (§)-[Cyano-(2,4-dimethoxy-phenyl)-methyl]-carbamoyl}-cyclohexyl)-
carbamic acid benzyl ester, '




Cllt MO NO5 wherein R2, R3, R4, R5, Ra, Rb~ and n have the significances
gi ven above. PCT/ EP01/06541 The invention also relates to a ibewssbea004
descri bed _above, which process conprises the preparation of

phar maceut’ 3*’?‘?8%1ccept abl e salts and/or pharmaceutical |y BETEBPHS#
esters. The formation of the esters and/or salts can be carried out at
different stages of the process, e.g. wiér the conpound of fornula (1) or
with the corresponding starting 3-0 materials. The reaction of a conpound
of fornmula (11) with a conpound of forrmula (I111) can be carried out by
met hods known to ,the person skilled in the art. The reaction can

conveni ent | V%Z'é%ﬁ%l -brveenssuliongdamipoirgydohsanerarioxylic 2cid igyanerd3( | 1 1),
TPTU (O 1, 2hy@bﬁ¥€ﬁ ~thyll=pwidedyl ) - NN, N, N -t et ramet hyl ur oni um

tetrafl uoroborate) and 15 Huni gsbase (N Ethyl diisopropylamne) in MeCN and

stirring thgam- Be 15706 Iiy?p,_ééﬁg%eth € i e i on
m xture ran, be f&ﬁceﬁﬁ[atgg aond h producipe%rgfﬁ'&%gﬁg%?@lﬂ%@y %’ggunéfcﬁa%}éis
known to th]éerf?@reé’ﬁﬁ skilled in the art, e.g. by extraction and colum

chr omat ogr aphy, ternatively, a conpound of fornula (H) can be dissol ved
in CH2 cgz Qﬁ‘éz'r{@é’é?@d?’flﬁ'ﬁf%‘-?rkb@@)%ﬁhﬂ]'éﬂrh&@mﬂ}t@'&b;pmlhqumcm@d benzyl
conmpound of gdk@rmula 20 (111) in the presence of N nethyl norpholin, HOBT and
EDCl . The product can be isolated by nmethods known per se, e.g. by

extraction - N { i éﬂgqp i it h.a
conmpound of&?%r%ﬁ{gy?%l%r?&%aﬁegﬁégﬁw ni g#?%?/ﬂ@;r ‘f“g’#’@’ﬁt{%&%&r‘ﬁg‘é‘n ng a
sol ution ofb%ﬁlﬁétﬁﬁd (MmM CH2A 2 and adding a soluti-on of conpound (V) or
(M) in CH2Q 2. TqQ this mxture, Triethylamn is 25 added and after shaking
6 to 16 houfis2Hf-Fhsam-1erpdrming-eydehennecadorylicacki(BY. anfh(§)-cparmdpbenytan be
i sol at eqoanﬁewr.mcgg by net hods known per se, e.g. by evaporation of the
sol vent and HPLC. 14 Decenber 2004 WO 01196285 PCT/EPO1/ 06541 -24 In order
to prepare OFBGR 8, 4-Fah L I8 gﬁe&gﬁ_ i .

accept abl e feﬁggers o? Qomgﬁgﬁﬁggﬂm %%?H%l})icg@pos |Cl§?}ei)ta%lgg%%‘épare

t he corresp@ﬁ*\"&ﬂﬁ&eré]s@ﬁ%ce%tﬁ)or salts starting fromthe conpounds of
formula (1)., 1t js also possible, to form the esters and/or salts at an
earlier st a‘ﬁ%‘,{z'édRéT apg(Pdlmrorar-telyrmspoh crarhpme }-sydotesyl}-estbensc afid5 t he
correspondi tegtet,i Ng materials. The nmethods to prepare pharmaceutically
acceptable salts and/or pharmaceutically acceptable esters as defined
before age §n i . - 1 é .

ot hods o BB P R i - S R PG e R Bl e
correspondi?f@']ﬂa"r%ﬂés"%i dis linked to the desired substituent R1

anal ogously _t? i(h met hods described in the exanples. The resulting
conpound (19§ (3-sR0and G dCxanay4-matheraphenshnmesbyl] werbamayl}-typlobrsylxct i on
and evapora@a&%ggciahﬁnﬁg)g&&nt Compounds of formula (I11) can conveniently
be obtai ned by adding a 'sol ufion of the corresponding al dehyde in CH2d 2

to a sol utign(RfrRNd (BrdyNadds.L tﬁgg_ I} t e. i xtune is
stirred _and aI(I !).(wed_ to(S\?/;[r@% to r(k).rgbmt r@éﬁgﬁ)%@ﬁﬁ.ﬁ)&mo dﬂﬁoﬁﬁgﬂf NH3
sol uti oﬁoanﬁfmﬁﬁ@dibﬁﬂ%ﬁst@me reaction the resulting conmpound of 15
formula (111) is isolated and purifi.ed by nmethods known to the person

skilled i n E#s-Grif Cyanay(3-hydrosxpheryl)-methyllnearbonodbppadhanyl ) grhaathbddi d can
be preparedthlg%h@i?_tzhﬁ_ s per se. Chiral conpounds of fornula (Il11) can
e obtal ngﬁp%\f/@é

conveni ently dding anmmoni um bi carbonate to a m xed
anhydride (R¢eRARGIald &) (05- SR8 Rl a2 b H Ebamoyl}-cyclohexyl)-carbamic
acid benzyl ester,

25  cis-{2-[(Cyano-phenyl-methyl)-carbamoyl]-cyclohexyl}-carbamic acid benzyl ester,

trans-(2-{{(3-Bromo-phenyl)-cyano-methyl]-carbamoyl}-cyclohexyl)-carbamic acid
benzyl ester, |

cis-(2-{(R)- and (S)-{(4-Bromo-phenyl)-cyano-methyl] -carbarnoyl}-cyclohexyl)-carbamic
acid benzyl ester, and '

30  cis-(2-{(R)- and (§)-{Cyano-(3,4-dimethoxy-phenyl)-methyl]-carbamoyl}-cyclopentyl)-
carbamic acid benzyl ester,




amno acid and di-tert-butyl dicarbonate) at 15C. The reaction m xture is
stirred at room 20 tenperature for 1-5 h. After conpletion of4 PeecmEn@004n
the resulting t-BOC protected anmno acid anmde is isolated and purified by
met hods k 18383 he person skilled in the art, e.g. by eRETERPIIH The
Boc protected amino acid amde and triethylam ne are dissolved in THE and
trifluoroacetic acid anhydride at OC. Thel’ri xture is stirred for 2 h at
-10C. After isolation and purification of the resulting internedi ate
product, e.g. by evaporation 25 of the solvent and flash chromat ography,

t he t_-BOCg%at ctive qr can .he clegved off wth HCl in acetic acid to
yield the Roagma feerptabis eaberathersasy . conpounds of formula (1V) can
conveniently be obtained by reacting the corresponding t-BOC protected

anmi no aci d wi t hOthee prafieriictoptpduaidstf Rrfuld (T) aRahag sdlscted Bohd e BRI

descri bed above,. Af{er isolation and purification of the resulting 30

i nt er medi at@2PB8&RE | e.g. by evaporation of the solvent and flash

chromat ography, the t-BOC protective group can be cleaved off with

t rifl uor o- aC{l-fCaanetcydopropjlamethel) darbanasht]-eRTaherAd catbahe 46 Berzh) eswirt h
trifluoro-acetic acid. 1 4 Decenber 2004 WD 01/96285 PCT/ EP01/ 06541 -25
Conmpounds  ofis{ar(Qyamorhdthylacatbdrivoyl)-aydotricy e arbaait®sd b ahlotoBeakyiakes or can
be obtained by nethods known in the art. The follow ng schene (corresponds
to met hod Glisf{2t(yarorpethilrarbahorpefdslivkyld tamamionod Ddrop@shé2il dstey, t 0
prepare conpounds of the present invention by solid phase synthesis. 0 1.3
eq. FMOC- CyCisdhgCyhndreethylacmiimaracylf cycldheRyl@qarbali acld 8Gitrb®Rhzyl 8ste. NWM
DWW Rnk,N, , , NoH 2. 20% piperidine, DM O Rink-NV NO 1.3 eq.

succi ni m dyCisq4r(uymadreethPMarbaindffaydohexdiietibdmic ida-chRitb ARGyl Bster)y

conbi nati on of H, al kyl, hal ogen, acetyl, am no acetyl, al koxy, nitro,

thi o, thi oaCisd;(Cyamdmenil-cashdrhiopt)bycdshekyldasdiantit #did B.esdichlofd bengl ¥gérne
(see Rink, Tetrahedron Lett. 1987, 28, 3787) in DW is added 1 eq of educt
1(a cychoheRiafddymomethy-achanold)-tydihexd]-caftic adidBEhlozobenNV¥bter,

(N- et hyl nor pholine). The reaction is shaken overnight at RT. The sol vent
is 10 renovVEmnsiH Chenoneshyl-cacsinag niyclohaiod Reabaiki deki® chives-bamol estand
again with dichloromethane. The resin is then suspended in DVF and 20%

pi peri di ne TmnadééOyantinetiryl-ca3tbamayljt @sloherd}-cabamicwidl-bRimotteazdebtegnt i s
removed by filtration. The resin is washed w th dichloronethane, nethanol,
and agai n \iltzhs-{4-€Gyarcamthieashaniky)- cyelohexyl b catanic ackl Spitnsldendyheddd and 3
eq. of the correspondi ng succinimdyl carbonate (educt 2) is 15 added. The
reaction i sIshedeACparmmmitigicazttaniofl)- Frlherd]-tarbamidweid flidnybesed, and washed
wi th dichloronethane, nmethanol, and again with dichl oromethane. The resin
i s t henlsusPensésHCyanametifocatiamdytircyofohexylf-tarbamiceid 334-akidtdoiorbenzyl ester,

di chl oronet hane. After 30 minutes reaction time at roomtenperature, the
resin is fiCiseb-ddethory-begbbuami2tdariatinglic aoid f{dyanemethiplecarbambylptcpcloBexyl]-
concentratedq 4,0 dryness to yield the am de. The am de is subjected to
dehydrati on Usi ng Burgess reagent

(Met hoxycarbonyl syt bagpltsdethyl armonium bydroxide, see
_ cyclohexyl]-amide, )

20 Trans-N-[2-(Cyanomethyl-carbamoyl}-cyclohexyl]-2-chloro-4-fluoro-benzamide,
Trans-N-[2-(Cyanomethyl-carbamoyl)-cyclohexyl]-2-methoxy-3-methyl-benzamide,
‘Trans-N-[2-(Cyanomethyl-carbamoyl)-cyclohexyi] -2,6-dichloro-4-methoxy-benzamide,
Cis-N-[2-(Cyanomethyl-carbamoyl)-cyclohexyl]-3-fluoro-4-methyl-benzamide,
Cis-N-{2-(Cyanomethyl-carbamoyl)-cyclohexyl}-3-chloro-4-methyl-benzamide,

25 Trans—N—[2—(Cyanomet}xyl—ca:bamoyl);cydohexyl] -3-bromo-4-methyl-benzamide,
Trans-N-[2-(Cyanomethyl-carbamoyl)-cyclohexyl}-4-cyanomethyl-benzamide,
: Cis-N—[2—(Cyanomethyl—carbamoyl)—cyclohezqd] -3,5-di-triffuoromethyl-benzamide,




H 1 HN 14 Decenber 2004 WO 01/96285 PCTI EPO /06541 -26 Burgess, E. M
~Atkins, GM J. Am Chem Soc. 1968, 90, 4744). The am de i s14iPecarakeri2904
di chl oronet hane or in the trans case 1, 4-di oxane. One eq. of Burgess
reagent | YOH#P%And the reaction is stirred for 2 h at FACT/ERUS6HMI ch a
second eq. of Burgess is added and the reaction is stirred for an
additional 2 h. The crude reaction mxtur®-s evaporated to 5 dryness and
then diluted in ethyl acetate. The desired conpound is isolated and
purified by methods known -to the person skilled in the art, e.g by

t ti i.ve HPLC.. The fqll ow h ds t
ot hod H 1 P T ErITE bR By hsTa AR HT RB8FAS |ty Lo pr epar e
R G oA W R S KU T S
e 1 ectiapeBT26EERom G- Eesos R el & metko i RO B geos
EDCI, 1 eq: Le” . i . 7 - : : rgess
5N R = .onbi ' f,H alkyl,. h tyl, I I tyl, alk :
i tro, th HeIHBLEkHome SO RIARHY 3 Chicrl spare ool b bound

| yci i nk, Tetrahg Lett., 1987, , 3787). i DVF, i dded | :
RPN SR MGt AT UL ARYL W 1O I R M)
Fosin e OB I LB SRR e OREP T SR RrBmde,

s added - APEOT b CRAHIR R SRR FIRbeRI - Pt RRE S PEHRISFs 1 omoved b

I s added. r T B ; T S renove y
filtration-.Th L Qi d,with.di th , .With h |, d
agai 1 wi ¢ TPOHTSLoH AR YRR - PEohEaT TSP HuE FFAEE.and 3 oo
t he corres%%arf%éa}r box%q"i(}%ardngﬂéf%%f%@alhaéﬁ?gggd’ al.ong wi th EDCl , ]
HOBT, and s < : 11T IPEREM™MG%e resin is then
filt ith 2 i chl th th |, d [ ith

i chi or ot TGN FREC PRSP e S BRGEY TR PRI | on of

trifl ti .d i i ghl . Af 0 mi nut ti ti t
RT. the T e N1 Pt Ot - bRt Ao bep P o | o

14 Decenber.2 01/ 96285 RCT/ ERO1/ 06541, - 27,. trat to d t
yield the dAFaY YRR e LRl A T OREHeF e Bur goss
reagent (Ve RXKe Ry RaMHoeitnl AR el dyh Sy RS S B Bl B a s o8 BUr gess,

Cis-N-[2-(Cyanomethyl-carbamoyl)-cyclohexyl]-2,4-dichloro-benzamide,

15 Cis-N-{2-(Cyanomethyl-carbamoyl)-cyclohexyl]-2,5-dichloro-benzamide,
Cis-N-{2-(Cyanomethyl-carbamoyl}-cyclohexyl]-2,6-dichloro-benzamide,
Cis-N-[2-(Cyanomethyl-carbamoyl)-cyclohexyl]-3,4-dichloro-benzamide,
Trans-N-{2-(Cyanomethyl-carbamoyl)-cyclohexyl]-3,4-dichloro-benzamide,
Cis-N-[2-(Cyanomethyl-carbamoyl)-cyclohexyl]-3,4-dichloro-benzamide,

20 Trans-N-[2-(Cyanomethyl-carbamoyl)-cyclohexyl]-3,5-dichloro-benzamide,

Cis-2-{[(4-chlorophenyl)acetylJamino}-N-[cyano{cyclopropyl)methyl] cyclo-
hexanecarboxamide,

Cis-N-[cyano(cyclopropyl)methyl}-2-{[3-(3-
methoxyphenyl)propanoyl]amino}cyclohexanecarboxamide,

25  Cis-N-[2-({[cyano(cyclopropyl)methyl]amino}carbonyl)cyclohexyl]-4-ethylbenzamide,
Cis-N-[2-({] cyano(cyclopropyl)methyl}amino}carbonyl)cyclohexyl} -4-ethoxybenzamide,

Cis-N-[2-({[cyano(cyclopropyl)methyljamino}carbonyl)cyclohexyl] -4-
methoxybenzamide,




EM Atkins, GM |I. Am Chem Soc. 1968, 90,4744). The amde is diluted in
di chl oromet hane or in the trans case 1, 4-di oxane. One eq. ofl4ddecpatheri2004
added and the 5 reaction stirred for 2 h at RT, afterwhich a second eq. of
Bur gess i WOU#6PSand the reaction stirred for an additi oROT/EPM/06HANE crude
reaction mxture is ebvaporated to dryness and then diluted in ethyl
acetate. The desired conpound is isolateggand purified by nethods known to
the person skilled in the art, e.g by extraction and by preparative HPLC.
Al'l educts used to prepare. conpounds by solid phase synthesis are either 10
commercially avail abl e or can be obtained by nethods known in the art or by

net hodes  deareseINHBel { ayami(ayclopirepyl b thyi] agiredteebenyl)cpclokaplingls to nmethods T

and Fint : '!:ggg | section) shows another possibility to prepare
" conpounds g‘%ﬁﬁg iéorese%fta’l invention. 0 NHCbz cis or trans HOBT EDCI NwW

o1 PEA, GrodT9eTs 1) e R B el BT P it
2. A no- cy FoneaLaar b r e A S ko BR0M b conver 2004

WO 01/ 96288iflorplepgamdls41l - 28 methyl)-anide acetic acid salt, EDC and
NVM ( N- net hyl nor phol i ne) are added. The mxture is stirred at room

t enper at ur E1oNei2ni{{tyanalepclopropdimedtydmirk earblesyl)pdohexylipbupshobeniassidat ed
and purified gy met hods known to the person skilled in the art, e.g by

ext r act i onCimti-By({pryepaicpdoprepiliBethyl|pinido} @Ebortd)dyclohexytiyd-eérby| ani ne) is

added to a L gH- f Am no- cycl ohexanecar boxyl i c.
acid(1- cya!r%&ﬁécy opgfr%’oaby --met hyl )-am de acetic acid salt in CH2C 2. The

m xture is AL (€, t O m,nut.es. cid chloride is
added and tc%(taN; Ea(g{%ﬂéﬁfﬁéﬁgﬁ?%%]rg%ng’}%at%?%%‘flgﬁ%@’ﬁgﬁﬁ e under N2 -
over ni gidt timethgwdiengemidepound is isol ated and purified by methods known
to the person skilled in the 10 art, e.g by extraction and by preparative
TLC ( Pat hFynd phamlasentqalylacseptablamstetsrtherseff or ms of t he product are obtai ned
by starting fromthe corresponding cis- or trans-formof the cydohexane

derivative. 14gpebeRbetang BlderdRMPARAR 3e FuLLFERM Q00 hre 29

Cis-5-Methoxy-benzofuran-2-carboxylic acid {2-(cyanomethyl-carbamoyl)-cyclohexyl]-
amide,

15 Trans-5-Methoxy-benzofuran-2-carboxylic acid {2-(cyanomethyl-carbamoyl)-cyclohexyl] -
amide,

Cis-2-{[(4-chlorophenyl)acetylJamino}-N-{cyano(cyclopropyl)methyljcyclo-
hexanecarboxamide,

Cis-N-[2-({[cyano(cydopropyl)methyl}amino}carbonyl)cyclohexyl]-4-ethylbenzamide,
20  Cis-N-[2-({[cyano(cyclopropyl)methyljamino}carbonyl)cyclohexyl] -4-ethoxybenzamide,

Cis-N-{2-({[cyano(cydopropyl)methyl}amino} carbonyl)cyclohexyl] -4-
methoxybenzamide,

Trans-N-[2-({[cyano(cyclopropyl)methylJamino}carbonyl)cyclohexyl]-4-
methoxybenzamide, '

25 Trans-N-[2-({{cyano(cyclopropyl)methyl]Jamino}carbonyl)cyclohexyl]-4-ethylbenzamide,

Cis-N-{2-({[cyano(cyclopropyl)methyl]amino} carbonyl)cyclohexyl] -4-cyanobenzamide,
and

Cis-N-[2-({[cyano(cyclopropyl)methyl}amino}carbonyl)cyclohexyl] -4-tert-
butylbenzamide, |




The present invention relates to all conpounds of formula (1), as prepared
by one of the processes described above. The invention al sol4Réeengwer2004
conmpounds of formula (1V) wherein R2, R3, R4, Rs and n are as defined
above. TheVOAmPEBEory activity of the conpounds agai nst catPGaEHONGESILS, L
and B was tested at roomtenperature in 96-wells opaque white polystyrene
pl ates (Costar). The cathepsin K 3-0 inhRbttory activity was tested as
follows: 51 of an inhibitor diluted in 5nmM sodi um phosphate, NaC 15nmM pH
7.4 containing 1% DMSO (final concentrations: 10-0.0001 PM were

prei ncubated for 10mn, wth 35 | of human_reconbi nant cathepsin K (final
concentrati GR4P amceemaﬁlvwembkﬁ@;ﬁthg@pier (100 nmM sodi um acetate pH 5.5
cont ai ni ng 5nM EDTA and 20mM cysteine). After 15 addition of 10 | of the

fl uorogeni ¢ subgte #wnBoh ko félstes Mehe Hid 3ficBRipblin@SSE%rRlS @) 2 'gg@&above

concentratl%n: 5 p%gui I ncrease, of fI_uoresce_nge (excitation at 3? nm and

oni Ssi on_ at 1olgHe RAYHSRS 6T RERbElEY of giseapessviir i axe\assariated with cysteine protedses

vel oci ty (RskéHisibstedpsroiR] bf@Arthtit Thidifatbid Gl {u.tﬂéuaﬁalaééégis,r eadi ng
under

points. The cathepsin B inhibitory activity was aSsaye t he sane
condi ti orfs §omeqralongphrity pdsasderesis my s dihinfacetion, ayging pagotis imstaile smgina
cat hepsi n Bpe&atid)s@6R& Blacdk répthitd) BansiGR RCRMR{ A0, YnatrdWd mE{EﬁgEﬁé%? sin L

inhibitory activity wasS assayed under the sane conditions as epsi n
K i nhi bi t or jrtgdtliogFlugive diserse. Aestenosisiafteranginplaspsand steqt@ladenenbebjlominah f i nal
concentrati gapf oA IEE S RO PO1 1 30
Cat hepsin S| nhiatr)li tory activity was asglé?/e ana gﬁ%ﬁ%@%@%é‘%@%ﬁﬂ% )sin K-

i nhi bi t ory &esegriopathyend sespitatory diseasp dh b greformed e@bodivhpat,dhsinventihosiitas e,

5mvl EDTA, i - 6,.5 the .

f1 uor ogélr? ic_su e?t-gggfé&n?\;\gs i?{j/g%glag%\%ﬁ{%}g&%%ggéﬁq‘%? Bﬁgiﬂﬂ%%fﬁoggggp chﬁl%n;
J

20 pM . Huniistzbdegnapariord o pldqupsuptus®. (W eder anders et al ., Eur. J.
Bi ochem 1997, 250, 745-750) was used at a final concentration of 0.5 nM

i br Lo at - whi et R tay adn AE S e AP e B GO E bt A oo

i nhibitor at which the enzymatic activity I )
val ues are aéivesubsianres.ippraicular irecontext yi FHjeases whickearkpesociatddogi epstine

|l ot. 10 Ex cadife | : j : [ ' B.l CAQ
T e T
8. 20. 016@. 68PIFILQDEPIY! ] EIREIS,, 15 PV 21002 &2gifd ped8fis, fbtable angina
8. 70.027>10 ] | h d f. |
Cormul a (1) Prony stokd, ek ruifine BRAEEH HAlnl Wb ol BRI ES, Beridlind o
provi de- der extenidl wedusiié diseass, eestenpals kfterzngiopbastyvardsitent phaekneht) abdempat ent

conpounds | Bortlc\4Beurysm formation, inflammation, autoimmune disease, malaria, ocular fandus

tissue cytopathy and respiratory disease. In a preferred embodiement, the invention relates
20  to compounds as defined above for use as therapeutic active substances, in particular in

context with osteoporosis, instable angina pectoris or plaque rupture.

The invention also relates to pharmaceutical compositions comprising 2 compound
as defined above and a pharmaceutically acceptable carrier and/or adjuvant, in particular
- for use in context with diseases which are associated with cysteine proteases such as

25  osteoporosis, osteoarthritis, thenmatoid arthritis, tumor metastasis, glomerulonephritis,
atherosclerosis, myocardial infarction, angina pectoris, instable angina pectoris, stroke,
plaque 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

80 and respiratory disease. In a preferred émbodiement, the invention relates to
pharmaceutical compositions comprising a compound as defined above and a
pharma-ceutically acceptable carrier and/or adjuvant for use in context with osteoporosis,
instable angina pectoris 6r plaque rupture. o '



As mentioned earlier, nmedicanents containing a conmpound of formula (lI) are
also 15 an object of the present invention, as is a processl4igecenther 2004
manuf act ure of such nedi canents, which process conprises bringing one or
nmore conpo¥B®Io@BSfornula (1) and, if desired, one or nor PCIVERNN6541

t herapeutically val uabl e substances into a galenical admnistration form
The pharmaceutical conpositions may be ad@lnistered orally, for exanple in
the 20 formof tablets, coated tablets, dragees, hard or soft gelatine
capsul es, solutions, emulsions or suspensions. Adm nistration can al so be

carried out rectally, fo xanpl £. usi ng .suppositories; locally or

per cut aneousl y, QWE&M%Q@BPW%%HPEHW%? tofr gsept composadater
2004 WO 01/d2firéEabioed fdrtRd pREarkfion 31 medlcineafiTor e tRALABLESTHrbYhylfidof

i ntravenousl i ntramuscul ar. sybcut.aneously, intrathecally or .

t ransder nal | ,easﬁ§Wh’gf ?asé‘?&q%‘}‘é“ Ay EeRaBPieasss puth ansteoparastepsienasthritis,
adni ni st r at irbeursasideateis] fulthronkdtastas, igllaﬁttﬁﬂ!ohel%li:iﬁss afRE Qe R OB E lrdial
preparatlaiq(?ns pr.as an. aerosol., faor exanple in the formof a spray, 5 For
the prepdt at PorFUIGR: ARgHAReSIOrEIRtRRC AABINE PECOHF-FFO8S RIFQHAFRIYBItEaTSIeat
capsul es t héschepitpeddesafiudofie fidar SRAMphEAY 2ALHQ R ARYPE JRERL &@Eeﬂl’édsfs*&ft r

phar maceutically inert, inorganic_Qr organic excipients. .E'xq es o

sui tabl e ex éP%‘Pﬁ‘ﬂftg aPé FteP%\IQP%PﬁGng@é%ﬁ BPTiiANGUI SR frinatordpdameetipne| ude

| act ose,. MhgRismeRBiRsised@hlMald | i:
eORblavaldcuRs MdtRlseRbue _t;ﬁaﬂg% ?r?& %ﬁl'xﬁoﬁfﬂlgza&ﬁl a

salts thereof. 10, Sujtabl e excipients for use at1ne capsul es
i ncl ude f or PESfermesd embediemeny the inyention welates to thetuse ofeampewidsas definedabiode

pol yol s Rf Cfor thE GRS Bn b8 nielRaMBAITS: Bl tiedfin (drffophyl 186 RPoBoidsis Y
however be the case_that no excipient is needed a é? or soft gé1af|ne
capsul es. Fb‘iwt‘)ireﬁ'}ﬁmm@ﬁ plaus Binfire fackmgdisements comprisp e compownd eh  may
be used i nclugied-abavé or exanple water, polyols, saccharose, invert sugar
and glucose. For injectable solutions, excipients which nay be used incl ude
for exanple matgga al cohol s, polyols,. glycerine, and vegetable oils. For

supposi tori es, dgionel embosiment; of theinyention Felates tora method foethe proplivtartiony
be used i nahw@gg%g;&&a&%&&%&m%m% iﬂwkﬂ&]&@hégﬁnsr{ 8}%%%& | s and

sem -solid or li 20 %ol yol s. The pharnmaceut | C ons may al so,
s

contai n ¥r eBathe e B3 23 GFIGARQTPES RyteoatiBritis, Thormptoid sithrtingenes,
Wet ting  ageMetast-811 816t B6riephfitl GHRAGIFor 080 R R Eal 12EOGRAL &agg%éc%oﬁsf or

the variatiogn ag%osnotl c pressure, buffers, coating agents’ or i oxidants.
As nent i onetPStEARHANSER PLCIREY ﬁﬁ@?e’d?@eé'éﬁﬂﬁﬁ_ﬁr@’tﬂ?@ﬁ Isehrmigptackscamityrosial uabl e
agents. 25 Higak peAipREl ftiatbicushdisclld, rdftiigafes: HSRbIAy LieedBnUl act ur e

of the prepajations are non-toxic. Intravenous, Intrarfuscular or oral

adni ni st r at PBgementaabsioatingl reetiqasenivom foreationdnilsomation, dutointmute disease,

conpounds o&ﬂﬂfaﬂb&ﬂﬁﬂhd@@sm&gaﬁﬁf LR RrAbLAELLLE AT od CEREINLON

the nature of the specific active e requi

of the 1 4 PiEEhSInOOUNWEIG sy R tERPOLIGADEInE G2npatineh A praféricHe
mode of appli6akiQR SREL i boyt - 1. 1000
preferably 5 ﬁgg&b&58%)égn%g p.erﬁédlareg?%sr% aﬁﬁé%ggg%rgt{ha%%%ﬁy})aﬁ Flg%ﬂ%mf %felr
Exanpl es shhkitnent gbestenpergsiseinstebledingithaeictosistos pldquerepimrg seéiith method

comprises administering 2 compound as defined above to 2 human being or an animal.



invention but are not intended to limt the scope of the invention. 5 The
corresponding starting materials are either commercial |l y aval4 Bbtembmr 2084
be obtained by nethods known in the art (e.g. from DE 26 24 290; WO

98/ 03540 W@BEM28Pharm Bull., 38(2), 350-354 (1990), Chir RCTESPAT/HGH
otained with Pig Liver Esterase: Introduction of Chiral Centers into
Cycl ohexene Skel eton; J. Chem Soc. Perki4-Trans., 1, 1411-1415 (1994),
Asymmetric Synthesis of (-)-(1R 2S)-Ci spentacin and Related cis- and 10
trans-2- Ami no Cycl opentane- and Cycl ohexane-1-carboxylic Acids) or can be

obt ai ned by hods anal o o t he net ho s descrl ed before. 14 Decenber
2004 WO 01/ 9628%8° P@?PEPBIF’%%‘B‘H ates 30 B PERASE: e Pigpmpounds o

(R, S) - cc- agei@alFolh @@@kgnkmﬁlh@sNH4CI (2 14 g, 40 mml) and NaCN
(1.96 g, ghnnnl) a?gq ssolved in 20 nil H2O and 20 m MeOH and cooled to
0 C A solution of, 3- bronnbeg gb&;ﬂéda (4.68 mM, 40 mol) in 5 15 mM CH24 2
and 15 MeO® | s TaGHBE 2 SPBIRRIPEE O DA n. The nmixture is allowed to warm
to RT and stirred for 0.5 It NH3 solution (25 %in H20) (6 mM, 80 mml) is
added. The mi xture is stirred for 16 h at RT. The organic solvents are
evaporated and H2O is added (5 to 10 nl). The water layer is extracted
wth CH2A 2 (2 x 50 mM) and the latt washed with H20 (20 m ) and
brine (20 m ), dried over Na2SO4 and rated. The oily 10 residue is
dissolved in 75 n ether. Wile stirrng yigorously dropwise a 4 M HC
solution in dioxane is added. Aisoli eci ates and is filtered and
dried. To recrystallize the sol is dis inas-little MeOH as -
possi ble (do not heat!). Now, while]stirrimg, ether is added until
pFECIpIE@tIOH has finished. The preégipitat®is fiKdgred and dried in vacuo.
Yield: 40% VMs: 229 (IMNH4+) 15 EXAMPLE 2 Preparation of chiral am no
nitriles: (S)-(Carbanoyl-phenyl-nethyl)-carbamc acid tert-butvl ester
0.628 g (7.95 nmol, 1 eq) anmoni um bicarbonate is added to the m xed
anhydride (prepared from7.95 mol (S)-BOC phenyl glycine and 10.4 mmol

di - t er t - butwith 2@ rap@ardofifatmula{IdP M di oxane and 2.39 mmol pyridine) at 15
C. The mxture is stirred for 8 h at this tenperature and concentr at ed.
The residue is dissolved in 20 m ethyl acetate, washed with saturated
sodi um bi carbonate, 2N HCL, brine, dried over sodiumsulfate and
evaporated. Yield. 92 % Ms: 251 (M+), [a]D =-120.4 (1.00, EtOH) 25
(R)-(Carbannyl-phenyl-nethyl)-carb c acid tert-butyl ester is prepared
anal ogously to (S)-(Carbanoyl - I-net )-carbamic acid tert-butyl

ester 14 Decenber 2004 WO 01/962 3§EPE%%H/06541 -34 Preparation of S -
0o- hen | -meth -carbamc acid tert-but ester

(S) - (Car banoyl - phenyl - net hyl ) - car baRi' ¢ Rti d teq putyl ester (1.8 g, 7.19
mmol) and triethylamne (2.2 m, 15.8 mmol) are dissolved in THE (40 m)
at -10 C. Trifluoroacetic acid anhydride (1.1 m, 7.912 mmol) is added over
30 min.10The nixture is stirred at -10 C 5 for 2h and evapor at ed.

Di chl or onmet hane and water are added. The organic phase is separated, dried

over sodiu t ep2antl Bv urlfled b
g&p}%é.éﬁ RaRY 18 ﬂp%ﬁhqﬁveﬂlzeﬂ A egggagébog P y

chr omat ogr 17 ta 'gel acet at

1

or

b) reacting a compound of formula (IV)

(CH,),
TN
He { N. FZ
N
R

Io 5




Yield: 81 % Ms: 231 (MH ", [af) =+4.1(1.00, EtOH)
(R) - (Cyano- phenyl -methyl )-carbam c acid tert-butyl ester is Videcamiwr 2004
anal ogously to (S)- 10 (Cyano-phenyl-nmethyl)-carbamc acid tert-butyl ester
Prepar at i ¥081/9@83Ani no- phenyl - acetonitrile hydrochl ori deCT/EP01/06541

(S) - (Cyano- phenyl -nethyl )-carbam c acid tert-butyl ester (0.5 g, 2.15 mol)
is dissolved in 5 m HA/abs. AcOH (10% 23The m xture is stirred at RT for
2 h and evaporated- The product is washed with dietyl ether and dried in
vacuo. 15 Yield: 98 % Ms: 192 (M:Na)}, [q] 25 = +38.6 (1.00, water)

(R) - Am no- phenyl -acetonitril-e _hydrochloride is prepared anal ogously to
(S) - Ani no- piamgompoasmgef fermda tYHedH) ori de. EXAMPLE 3 Preparati on of
cis-(2-{(R - and AS)-(Cyano-(2 4-di nmet hoxy-phenyl)-nethyl]-carbanoyl}- 20
cycl ohexyl)-carbam c acid benzyl ester A solution. of 0.7mol

ci s- 2- Benzyl oxycar bonyl am no- cycl ohexane carboxylic acid (educt 1),

5. 2mmol N net hyl norpholin, 0.15mvl HOBT and 1.78mvol EDCl in 12ml CH2C 2
is added to 0.97mmmol Ami no- (3, 4- di@et hoxy- phenyl YQacetonitrile;

hydrochl ori de (educt . 2). Af h ii ng oveﬁai_%t_ he reaction m xture is
extracted with 10m 1N HCO and the 25"CH2CA 2 1's gyaporated. The conpound is
purified by HPLC. col umm: HP-Conbi HT XDB- C18, 21.@mm . D. x50mm Series No DN
1020 method: Flow 40m/nin 14 Decenb®r 2004 WO 01/¥6285 -35 0 nin 0.2nin
3.5min 4.7min 5 4.8rnin 4.9 1 machine: 80% water, 20% acetonitrile 80%
water, 20% acetonitrile 5% water, 95% acetonitrile 5% water, 95%
acetonitrile 80%water, 20% acetonitrile 80% water, -20% acetonitrile Prep
HPLC System Dynamex Wbdel (. SB-1, W1 Yield: 59% MsS: 452(M+#+) EXAVPLE 4

PCT/ EPO1F06WhareiroR PReRs Bh RorR cAnd(n kaverthe signifimyncesgiven above.

(S)-[(Cyano- phenyl - et hvl ) - car banoyl ] - cycl ohexyl }- carbam ¢ aci d benzvl
ester A sol uti onp A& 5 WhEs 20z ‘?qﬁgégne
carboxylic acid ffélé'g’ét 1), B&#§n§ﬁm§f§$ﬁi¥%%ﬁ%%| am r?gggﬁ%& .18mol
TPTU i n 10nthe@enasahion of pharmacandigally atceemhlsﬁﬁmanvlf@rn eiticalizeaceptiablei | e

hydrochl ori &‘?erﬁ.eﬂié%rﬁlﬁoﬂ%ﬁé eﬁ{ef-s ra(EleRﬂ sﬂ@h ®& BL9RE oL DG SQLY g';tle\ﬁ??{]the

evaporated. The residue is dissolved in_ethyl acetate, extracte

sodi um hydr Bipspeet-Sarith desemponsd of omuind) br vith theRoerespsindingstartivgdr i ed
over soghummafdHaisat e and evaporated. The conpound is purified by flash
chromat ography (silicagel, ethyl

The reaction of a compound of formula (II) with a compound of formula (II1) can
be carried out by methods known to the persoﬂ skilled in the art. The reaction can
conveniently be carried out by dissolving compound (II}, compound (I1I), TPTU (0O-1,2-
Dihydro-2-oxo-1-pyridyl)-N,N,N’,N’-tetramethyluronium tetrafluoroborate) and

15 Hiinigsbase (N-Ethyldiisopropylamine) in MeCN and stirring the mixture at room
temperature for 6 to 16 hours. The reaction mixture can be concentrated and the product
can be obtained by methods known to the person skilled in the art, e.g. by extraction and
column chromatography. Alternatively, a compound of formula (II) can be dissolved in
CH,Cl; and reacted for 6 to 16 hours at room temperéture with 2 compound of formula

20  (II) in the presence of N-methylmorpholin, HOBT and EDCI. 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) of
(VI) is conveniently carried out by preparing a solution of compound (IV) in CH,Cl, and
adding a solution of compound (V) or (VI) in CH:Cl,. To this mixture, Triethylamin is
25 added and afier shaking 6 to 16 hours at room temperature 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.



acetate/ hexane 7:3). Yield: 83% M 390(MH 20 EXAVPLE 5 Preparation of
trans- 2- (4- Chl or o- benzenesul f onyl ani no) - cycl ohexanecar boxy! i & Begednber 2004
Tr ans- 2- Am nocycl ohexanecar boxylic acid ( 0.150g, 1.05 mml) is dissolved
in 1.5 nWe1/96&% er and NaOH (0.09 g, 2.25 mmol) in 1.5 nPCDEPMZGEN i S
added at OC. 4-Chl orobenzene sulfonyl chloride (0.243g, 1.15 mmol) in 1.5
m of toluene is added. The reaction m-g#ure is 25 stirred at room
tenperature for 16 hours. The toluene layer is separated and the aqueous

| ayer is washed twice with toluene. The toluene |ayers are discarded. Ethyl
acetate is added 1 4 Decenmber 2004 WO 01/96285 PCT/ EP01/06541 -36 to the
aqueous | ayer I(llﬁdﬁ)toMamphﬁmMuﬁchtieptﬂesdephmmumﬂar ated and

th { te ' Th d

(e adueourhRTE ek BLGARL ke bekdinBa] I0F BLANS: GEREne HhFRRD

et hyl acetestess irgl/omsaliv gdrtmgdeom thecmpoingds eSformelal (k)aim inglsa pmﬂﬂes tefirnd t hat

vacuum vi G e s Bty AU, g TORiRTeTpErorBuly ARG or 88N LPT 1T

t Bgn S- (2)5 ( F‘]thehbmespohdmggudmg lrnateyilak_rﬁ‘hmjaeﬂnydi oheepare phatmacpliicllpatadptable

i @no- 0- - en .

Trans- 2-( ﬁ%}?ﬂodrlgr gg %&5@0%\%&%%83@3 %i‘e&?é%ﬁ’@é%%&%ﬂ?&“ 5}5’ ad't'( 0. 095¢,

0.3 I 10 di | ved CH3CN.

0- 1m2mD|) hydr ol(;em;a;::(h)ds\p;;fdrldgﬂa (IE), dxe prephl-edtlmmahmﬁsﬂgdommitherperson skilled in

tetrafl TPT 1Y, . i i .opy|l | PEA,

b " BRI AR S TR s T L S OB BAT e (P P,

[ nI CH3CN (ahaﬁigbf ! hsly so thedekeltodsdeecritied timi the ex&nh ples. I'ﬂhgdeﬁdtu@'l’cdmpouhﬁ C}H()w s. The
t [ ncentr t T r < n CH2Cl 2

(15 0 arfiolalr PEErEn RpR P RIEt Serbr eSSt boraRa of B EeRb ¢ act o

with CH2A 2 (2x15m ). The col | ect ed CHZCI 2 Iayers are dried over MSO and

evapor at ed. Theompbumtlsics frumild (1] cly covepianthy be/ebthiRkCby eddimga:solkdtn of

gog?nl Er ep t%; ggog%n%%@;&x}{géc nli;:'a] ozaos'g‘lug%t ho?m& g‘ng Nza%l\?mlllBO ané mn

90%at er , J¥@EP4t@ICt Thé m&%%%eéd HLMeRe@R Whth & roofl\inSperature. After
95%acetonitrile 5%water, 95%cetonitrile 80%water, 20%cetonitrile

80%mat er, ZuEREPIINHs solntorreng cqmppletion of theTagtiomthe rawiting smpoundef] . vi el d:
26% Mg 406NN ﬁ%ﬁé@iﬂ@ﬁm@@é&%}f methods known to the person skilled in the art, e.g.

by extraction. The corresponding hydrochlorid can be prepared by methods known per se.

Chiral compounds of formula (III) can conveniently be obtained by adding
ammonium bicarbonate to 2 mixed anhydride (prepared from a suitable t-BOC protected
amino acid and di-tert-butyl dicarbonate) at 15°C. The reaction mixture is stitred at room

20 temperature for 1-5 h. After completion of the reaction the resulting t-BOC protected
amino acid amide is isolated and purified by methods known to the person skilled in the
art, e.g. by extraction. The Boc protected amino acid amide and triethylamine are dissolved
in THF and trifluoroacetic acid anhydride at 0°C. The mixture is stirred for 2 h at -10°C.
After isolation and purification of the resulting intermediate product, e.g. by evaporation

25  of the solvent and flash chromatography, the t-BOC protective group can be cleaved off
with HCl in acetic acid to-yield the desired compound of formula (III).

Compounds of formula (IV) can conveniently be obtained by reacting-the
corresponding t-BOC protected amino acid with a compound of formula (If} analogous
to the method described above. After isolation and purification of the resulting ._

80 intermediate product, e.g. by evaporation of the solvent and flash chromatography, the
t-BOC protectlve group can be cleaved off with trifluoro-acetic acid to yleld the desired
compound of formula (IV) with trifluoro-acetic acid. o



WO 01/ 96285 PCT/ EP01/ 06541 -37 EXAMPLE 6 Preparation of Carbonic acid
4-nitro-hen 1 ester thiophen-2-ylnmethyl ester To a sol uti on fDédember 2004
Thi ophen- 2-yl - met hanol (0.412g, 3.6 mmol ) in CH2A 2 (6 m) is added

pyri di ne (YOUH§85 3. 6mrmol ) and 4- Ni t rophenyl chl or of or mat e PCOERREB6548. 6
mmol) 5 at 0C. After shaking overnight, the reaction m xture- is extracted
with NH4Cl (5m ) and the CH2C 2 is evaporZ2fted | eaving a white solid which
is used without further purification. Pre aration of

ci s- 2- Thi ophen- 2-yl net hoxycar bonyl am no) - cycl ohexanecarboxylic acid To a
sol ution of Traps-2-an no-l-cyclohexane carboxylic acid (100 ng, 0.7 mmol)
Th InL of wat efompoRRtRet f%mléa (bend (b exepithat qomercially ayailablarircan he

sol ution of obfatned bl bauthedskdongiifl tife43t.t r 0- phenyl ester thiophen-2-yl net hyl
ester (195 ng, O-7 mml) in THE (1nl) is added at OC and, after 10
mnutes, 1 n ﬁ{f t%ZM N%ZRI,?CCB is added to the reaction. The mxture is
al lowed to war ntEOORSWHESRRTEO TSRS t¢ methog\feinth srperimentalsaeiand shows
m xture is anbthetpedsibllithtoGr é‘@mgéﬁ.ﬂdsoﬁﬂl_réseﬁt h er is
extract eg' thr Iﬁses m%%ZO 1 (10n1).€PThe o@éj}g?ﬁ(;c}p%&l% hare

conbi ned; dri $I61VQSO4), and concentrated under 15 reduced pressure. The
resulting product is used in the next step without further purification.
Yield 68% Ms: 282 (MH) Preparation of trans-I2-f

Cyano- ( 3- hydr oxy- phenyl ) - met hyde}, 3687 geﬁgyuglagyexyl )- car bzgl_}f aci d

t hi ophen-2- yl nethyjl eg#Br 20eTEEmMS e BoBT s dyramoenr3- hydr oxy- ph et hyl |
- car banoyl } - Bmts‘l’gﬁ%aj?ﬁéﬁ@ar b&fPePReETNG P hi ophen- 2- yI met hyl esger @ 49,
0.33mmol ) is dissolved in DMF (1 nl). O-1,2-Di hydr &ink—N

2-0x0-1-pyridyl)-N,N, N, N -tetranethyl uroniumtetrafl uoroborateli TPTU,
0.099ng, 0.33 mml) and N Ethyl diisopropyl am ne (DI PEA, 0.228 , 1.32
nmmol ) are added. The amno -(3- r oxy-phenyl ) -acetoni tri B (1.5m)
i s added and the njx'gu?.ﬁq;riﬁ;qsﬁ:ir
m xture is fJ} o - PFod s optained by HPLC. ¢
Combi Prep ODR ?;‘;K%#ESH

90%wat er, |0%cetonitrile 14 Decenber
0-11, 90%water, 10%acetonitrile 3.5m
5/ awat er, 95%acetonitrile 5.7mn = 20%cetonitrile 3
80%nat er, 20%cetonitrile machine:|{Prdp HPLC Syst em Dynamax ﬁo d
W1. Yield 24% MS: 436(MNa+t) .OFEXAMRLE 7 Preparation of |lf

2- Am no- cycl ohexanecar boxylic acid Gh"%no-(?», 4- di met hoxy- phéhyl )-. 10 neth
| -am de; conpound with trifluoro-adketic acid To.a solution of 15.7mmuol
2-tert-But oxycarbonyl am no- cycl ohexanecar boxylic acid, 17.2mol (RS)-

Am no- ( 3, 4- di met hoxy- phenyl ) - acet oni drochl oride, 1. 57mmol  HOBT and

rile: h |
18. 8rmol EDCl in 150ml CH2A 2 is ad ,¥@§Eﬁi§3@hﬁnﬂhﬁ%ﬁ’sﬁ°ﬁﬁﬁ’ﬁ?ﬂ%ﬁé@mNter

stirring overnight at RT the reaction mxture is extracted with 150n10%
KHSO4 To 1 eq of Rink resin bound glycine {see Rink, Tetrahedron Lett. 1987, 28,3787) in
DMF is added 1 eq of educt 1 (a cyclohexanecarboxylic acid derivative), EDCI, HOBT, and
NMM (N-methylmorphotine). The reaction is shaken overnight at RT. The solvent is
10 removed and the resin washed with dichloromethane, methanol, and again with
dichloromethane. The resin is then suspended in DMF and 20% piperidine is added. After
30 minutes reaction time at RT, the solvent is removed by filtration. The resin is washed
with dichloromethane, methanol, and again with dichloromethane. The resin is agaiﬁ
suspended in DMF and 3 eq. of the corresponding succinimidyl carbonate (educt 2) is
15 added. The reaction is shaken overnight at RT. The resin is then filtered and washed with
dichloromethane, methanol, and again with dichloromethane. The resin is then suspended
in a 10% solution of trifluoroacetic acid in dichloromethane. After 30 minutes reaction
time at room temperature, the resin is filtered and washed with dichloromethane. The -
filtrate is concentrated to dryness to yield the amide. The amide is subjected to dehydration
20° using Burgess reagent (Methoxyca:bonylsulfamoyi-tziefhyl@oniun{ hydroxide, see




15 and 150m sat. NaHCO3, dried over MgSO4, evaporated and purified by
flash chromatography (4cm d assfrit, 2cmsilicagel 0.04-0. 06BPeedrokast2004
400m. CHzdCl 2% BOC- cl eavage is perforned with 17ml TFA in 50m CH2d 2
within 4 B@1/8628% RT. Evaporation yields a brown oil whi @ETEPOLBESEL wi t hout
further purification. Preparation of cis-2- 3-Phenyl-acryl oyl an no

-cycl ohexanecarboxylic acid F(R - and (S¥6-20 o- 3 4-di methoxy - hen 1
-meth 1 -amde To a solution of 0.17nmol ci s-2- Ami no-cycl ohexanecar boxylic
acid [cyan-(3, 4- dimet hoxy-phenyl)-nethyl]-an de; conmpound with

trifluoro-gcetic ed CH2Cl dded a sol ution of

0. Le7mol - DR B Adk Coloh A CTemisee, 165 S0 414D Terereide s dnteqie

][n xt ure ISdRHﬁedhagthgﬁﬂ?iﬁin &éh@h@&h@@iﬂ&oxﬁié@%es ?f%Bﬁ'ngeQé’ g,ﬂadaedg 0
orm c aci e rate n e co pur| I e y
HPLC.  col OPﬂiﬁ iﬁi‘ﬁ?ﬂe fﬂfrafilﬁé%é" cqy Ef@ieiiSééa

met hod: Flm&mmaf&%a@ammmza%am&&@&%&&ﬁm?gw 1 390

m n 80% wa
5% wat eP,

nit e 3.5nmn

er ril 0.2mn 80% water, 20% acet
é@’@%ﬁi E{Gﬁ tg}%aﬁets%% WE@ewa@@n‘bwmhtecbmsl wrﬁndrbm%

vat er’,  20%raeRkdoRhéwh k@the‘be?é@n%kﬁﬁ&’%ﬁ‘@{

HPLC System Dynarrax Model "SD-1, WI egd?—%iegq’ eq%ﬁﬁ&tﬁ:lﬂ W%W@B 10

Preparation of r co unds of general formula (I) Several addi ti onal
cioflpig ehae {doprasaos

conpounds of g
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H
Io) 1. 3 eq. FMOC-Cyclohexyl beta amina acid, H——}\l

~H 3 eq. EDCI, 1 eq. HOBT, 9 eq. NMM, DMF
i ,NJJ\/N\ 2. 20% piperidine, DMF “ Q
Rink H _U\/N
_ > Rink—N

o 00

1. 3 eq. benzoic acid, 3 eq. EDCI,
1 eq. HOBT, 9 eq. NMM, DMF

2. 10% TFA, CH2C!2 T}D 20 eq Burgess p

N—H

T S e e s o

To 1 eq of Rink resin bound glycine (see Rink, Tetrahedron Lett. 1987, 28, 3787) in
DMF is added 1 eq. of educt 1 (a cyclohexanecarbomrlié acid derivative), EDCI, HOBT,
and NMM. The reaction is shaken overnight at RT. The solvent is removed and the resin
washed with dichloromethane, methanol, and again with dichloromethane. The resin is
then suspended in DMF #nd 20% piperidine is added. After 30 minutes reaction time at
RT, the solvent is removed by filtration. The resin is washed with dichloromethane, with
methanol, and again with dichloromethane. The resin is again suspended in DMF and 3 eq.
the corresponding carboxylic acid (educt 2) is added, along with EDCI, HOBT, and NMM.
The reaction is shaken overnight at RT. The resin is then filtered and washed with
dichloromethane, methanol, and again with dichloromethane. The resin is then

suspended in a 10% solution of trifluoroacetic acid in dichloromethane. After 30 minutes - -

.reaction time at RT, the resin is filtered and washed with dichloromethane. The filtrate is
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concentrated to dryness to yield the amide. The amide is subjected to dehydration using
Burgess reagent (Methoxycarbonylsulfamoyl-triethylammonium hydroxide, see Burgess,
EM. Atkins, G:M. J. Am. Chem, Soc. 1968, 90, 4744). The amide is diluted in
dichloromethane or in the trans case 1,4-dioxane. One eq. of Burgess is added and the

5 reaction stirred for 2 h at RT, afterwhich a second eq. of Burgess is added and the reaction
stirred for an additional 2 h. The crude reaction mixture is ebvaporated to dryness and -
then diluted in ethyl acetate. The desired compound is isolated and purified by methods

- known to the person skilled in the art, e.g by extraction and by preparative HPLC.

All educts used to prepare compounds by solid phase synthesis are either
10 commercially available or can be obtained by methods known in the art or by methodes

described herein.

The following scheme (corresponds to methods I and F in the experimental section)
shows another possibility to prepare compounds of the present invention.

HOBT 0
CfL ) FooL Q\*ﬁj -
NHCbz NZ NH, NMIM

NHCbz
cis or trans x HCI DMF
Method |
PA/C(1 PAIC(10%) ]; | }_@ i
m/éEE)OAﬁC HOBT, EDCI
xAcOH NMM, DMF
Method F C' 1
aS of*ﬂ
DIPEA, CH, Cl, '

15 I) HOBT is added to a solution of the acid in DMF. The mixture is stirred at room
temperature for 1 hour and 2-Amino-cyclohexanecarboxylic acid(1-cyano-1-cyclopropyl-
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methyl)-amide acetic acid salt, EDCI and NMM (N-methylmorpholine) are added. The
mixture is stirred at room temperature overnight and concentrated. The desired
compound is isolated and purified by methods known to the person skilled in the art, e.g
by extraction and by preparative TLC.

5 F) DIPEA (diisopropylethylamine) is added to a solution of 2-Amino-
cyclohexanecarboxylic acid(1-cyano-1-cyclopropyl-methyl)-amide acetic acid salt in
CH,Cl;. The mixture is stirred at room temperature for 45 minutes. The acid chloride is
added and the reaction mixture is stirred at room temperature under N overnight. The
desired compound is isolated and purified by methods known to the person skilled in the

10  art, e.g by extraction and by preparative TLC (PathF).

The isolated cis- and trans-forms of the product are obtained by starting from the
corresponding cis- or trans-form of the cyclohexane derivative.
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The present invention relates to all compounds of formula (I), as prepared by one of
the processes described above.

The invention also relates to compounds of formula (IV)

(CH,),

wherein R?, R®, R%, R® and n are as defined above.

The inhibitory activity of the compounds against cathepsin K, S, L and B was tested _
at room temperature in 96-wells opaque white polystyrene plates (Costar). The cathepsin K
10  inhibitory activity was tested as follows:

5 pl of an inhibitor diluted in 5mM sodium phosphate, NaCl 15mM pH 7.4
containing 1% DMSO (final concentrations: 10-0.0001 pM) were preincubate& for 10min
with 35 pl of human recombinant cathepsin K (final concentration: 1 nM) diluted in assay
buffer (100 M sodium acetate pH 5.5 containing 5SmM EDTA and 20mM cysteine). After

15 addition of 10 p! of the fluorogenic substrate Z-Leu-Arg-MCA diluted in assay buffer (final
concentration: 5 pM), increase of fluorescence {excitation at 390 nm and emission at 460
nm) was measured for 7.5 min every 45 sec. The initial velocity (RFU/min) was derived
from the linear fit of the 11 reading points.

The cathepsin B inhibitory activity was assayed under the same conditions as the
20 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 hver cathepsin L (Calbiochem) at a final
concentration of 3 nM.
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Cathepsin § inhibitory activity was assayed analogeously to the cathepsin K
inhibitory activity, except that the buffer was 100 mM potassium phosphate, 5mM EDTA,
5mM DTT (freshly added), 0.01% Triton X-100, pH 6.5 and the fluorogenic substrate was
Z-Val-Val-Arg-MCA (Bachem) (final concentration: 20 pM). Human recombinant

5 cathepsin § (Wiederanders et al., Eur. J. Biocherm. 1997, 250, 745-750) was used at a final
concentration of 0.5 nM.

The results are given as ICs; values which denote the concentration of the inhibitor at
which the enzymatic activity is inhibited by 50%. The ICs values are determined from a
linear regression curve from a logit-log plot.

Example Cathepsin K Cathepsin§ Cathepsin .  Cathepsin B
ICs, (MMoll) IC;, (uMoll) IC, (uMoll) IC,, (uMolfl)

8.1 0.005 >10 4.7 4.6
8.2 0.016 0.64 1.2 0.095
8.15 0.016 : 1.26 - 0.58 044
8.12 0.029 2.61 1.38 0.64
8.7 0.027 >10 4.69 1.38

10

It will be appreciated that the compounds of general formula (I) in this inverition
may be derivatised at functional groups to provide derivatives which are capable of

cconversion back to the parent compounds in vivo.

As mentioned earlier, medicaments contajr_xing a compound of formula (I} are also
15 an object of the present invention, as is a process for the manufacture of such
medicaments, which process comprises bringing one or more compounds of formula (I)
and, if desired, one or more other therapeutically valuable substances into a galenical
administration form.

The pharmaceutical compositions may be administered orally, for example in the
20 form of tablets, coated tablets, dragées, hard or soft gelatine capsules, solutions, emulsions
or suspensions. Administration can also be carried out rectally, for example using

suppositories; locally or percutaneously, for example using ointments, creams, gels or
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solutions; or parenterally, e.g. intravenously, intramuscularly, subcutaneously,
intrathecally or transdermally, using for example injectable solutions. Furthermore,
administration can be carried out sublingually or as opthalmological preparations or as an
aerosol, for example in the form of a spray.

For the preparation of tablets, coated tablets, dragées or hard gelatine capsules the
compounds of the present invention may be admixed with pharmaceutically inert,
inorganic or organic excipients. Examples of suitable excipients for tablets, dragées or hard
gelatine capsules include lactose, maize starch or derivatives thereof, talc or stearic acid or
salts thereof. -

Suitable excipients for use with soft gelatine capsules include for example vegetable
oils, waxes, fats, semi-solid or liquid polyols etc.; according to the nature of the active
ingredients it may however be the case that no excipient is needed at all for soft gelatine
capsules.

For the preparation of solutions and syrups, excipients which may be used include

for example water, polyols, saccharose, invert sugar and glucose.

For injectable solutions, excipients which may be used include for example water,

alcohols, polyols, glycerine, and vegetable oils.

For suppositories, and local or percutaneous application, excipients which may be
used include for example natural or hardened oils, waxes, fats and semni-solid or liquid

polyols.

The pharmaceutical compositions may also,contain preserving agents, solubilising
agents, stabilising agents, wetting agents, emulsifiers, sweeteners, colorants, odorants, salts
for the variation of osmotic pressure, buffers, coating agents or antioxidants. As mentioned
earlier, they may also contain other therapeutically valuable agents.

Itis a prerequisite that all adjuvants used in the manufacture of the preparations are

non-toxic.

Intravenous, intramuscular or oral administration is a preferred form of use. The
dosages in which the compounds of formula (I) are administered in effective amounts

depend on the nature of the specific active ingredient, the age and the requirements of the
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patient and the mode of application. In general, daily dosages of about 1 mg - 1000 mg,
preferably 5 mg - 500 mg, per day come into consideration.

_The following Examples shall fllustrate preferred embodiments of the present
invention but are not intended to limit the scope of the invention.

5  Thecorresponding starting materials are either commercially available or can be
| obtained by methods known in the art (e.g. from: DE 26 24 290; WO 98/03540; Chem.
Pharm. Bull,, 38(2), 350-354 (1990), Chiral Synthon Obtained with Pig Liver Esterase:
Introduction of Chiral Centers into Cyclohexene Skeleton; J. Chem. Soc. Perkin Trans., 1,
1411-1415 (1994), Asy_mmeuic Synthesis of (-)-(1R,28)-Cispentacin and Related cis- and
10 trans-2-Amino Cyclopentane- and Cyclohexane-1-carboxylic Acids) or can be obtained by
methods analogous to the methods described before.
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EXAMPIE 1

Preparation of (R,S)-0-amino-3-bromophenylacetonitrile

NH4CI (2.14 g, 40 mmol) and NaCN (1.96 g, 40 mmol) are dissolved in 20 ml H,O and 20
ml MeOH and cooled to 0° C. A solution of 3-bromobenzaldehyde (4.68 ml, 40 mmol) in
5 15 ml CH;Cl; and 15 MeOH is added dropwise over 30 min. The mixture is allowed to

warm to RT and stirred for 0.5 h. NHj; solution (25 % in H,O) (6 ml, 80 mmol) is added.
The mixture is stirred for 16 h at RT. The organic solvents are evaporated and H,0 is
added (5 to 10 ml). The water layer is extracted with CH,Cl, (2 x 50 ml) and the lattef is
washed with H>0 (20 ml) and brine (20 ml), dried over N2,SO, and evaporated. The oily

10 residue is dissolved in 75 ml ether. While stirring vigorously dropwise a 4 M HCl solution
in dioxane is added. A solid precipitates and is filtered and dried. To recrystallize the solid
is dissolved in as little MeOH as possible (do not heat!). Now, while stirring, ether is added
until precipitation has finished. The precipitate is filtered and dried in vacuo.

Yield: 40% MS: 229 (MNH4+)
15 | EXAMPIE 2

Preparation of chiral amino nitriles:

(8)-(Carbamoyl-phenyl-methyl)-carbamic acid tert-butyl ester

0.628 g (7.95 mmol, 1 eq) ammonium bicarbonate is added to the mixed anhydride
(prepared from 7.95 mmol (S)-BOC-phenyl glycine and 10.4 mmol di-tert-butyl

20 dicarbonate in 40 ml dioxane and 2.39 mmol pyridine) at 15 °C. The mixture is stirred for
8 h at this temperaturé and concentrated. The residue is dissolved in 20 ml ethy] acetate,
washed with saturated sodium bicarbonate, 2N HCL, brine, dried over sodium sulfate and
evaporated.

Yield: 92 %, MS: 251 (MH+), [e]5 =-120.4 (1.00, EtOH)

.25' (R)-(Carbamoyl-phenyl-methyl)-carbamic acid tert-butyl ester is prepared analogously to
(S)—(Carbamoyl-phenyl—methyl)-carbatnic acid tert-butyl ester
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Preparation of (S}- o-phenyl-methvl)-carbamic acid tert-butyl ester
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(§)-(Carbamoyl-phenyl-methyl)-carbamic acid tert-butyl ester (1.8 g, 7.19 mmol) and
triethylamine (2.2 ml, 15.8 mmol) are dissolved in THF (40 ml) at ~10 °C. Trifluoroacetic
acid anhydride (1.1 ml, 7.91 mmol) is added over 30 min. The mixture is stirred at —10 °C
for 2h and evaporated. Dichloromethane and water are added. The organic phase is
separated, dried over sodium sulfate and evaporated. The crude product is purified by
chromatography (silica gel, ethyl acetate!hexane=4:1, R#0.5).

Yield: 81 %, MS: 231 (M-H), [a]® =+4.1 (1.00, EtOH)

(R)-(Cyano-phenyl-methyl)-carbamic acid tert-butyl ester is prepared analogously to (S)-
(Cyano-phenyl-methyl)-carbamic acid tert-butyl ester

Preparation of (S)-Amino-phenyl-acetonitrile hydrochloride

(S)-(Cyano-phenyl-methyl)—carbamic acid tert-butyl ester (0.5 g, 2.15 mmol) is dissolved
in 5 ml HCl/abs. AcOH (10%). The mixture is stirred at RT for 2 h and evaporated. The
product is washed with dietyl ether and dried in vacuo.

Yield: 98 %, MS: 192 (M+Na)", [x]> = +38.6 (1.00, water) -

(R)-Amino-phenyl-acetonitrile hydrochloride is prepared analogously to (S)-Amino-
phenyl-acetonitrile hydrochloride.

EXAMPIE 3

Preparation of cis-(2-{(R)- and (§)-{Cyano-({ 2,4-djméth0xv-nh_e_nvl)-methvl] -carbamoyl}-

cyciohexyl)-carbamic acid benzyl ester

A solution. of 0.7mmol cis-2-Benzyloxycarbonylamino-cyclohexane carboxylic acid (educt
1}, 5.2mmol N-methylmorpholin, 0.15mmol HOBT and 1.78mmol EDCI in 12ml CH,Cl,
is added to 0.97mmol Amino-~(3 4-dimethoxy-phenyl)-acetonitrile; hydrochloride (educt.
2). After shaking overnight the reaction mixture is extracted with 10ml 1N HCl and the
CH;Cl, is evaporated. The compound is purified by HPLC:

column: HP-CombiHT XDB-C18, 21.2mmI.D.x50mm, Series No DN 1020

methon . Flow: 40mi/min |
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0 min 80% water, 20% acetonitrile
0.2min 80% water, 20% acetoniftrile
3.5min 5% water, 95% acetonitrile
4.7min 5% water, 95% acetonitrile
4.8min 80% water, 20% acetonitrile
4.9min 80% water, 20% acetonitrile
machine: ~ Prep HPLC System Dynamax Model SD-1, UV-1
Yield: 59%, MS: 452(MH+)
EXAMPLE 4

Preparation of (15,2R)-{2-(R)- and (S)-[(Cyano-phenyl-methyl)-carbamoyl]-cyclohexyl}-

carbamic acid benzyl ester

A solution of 0.18mmol (1S,2R}-2-Benzyloxycarbonylamino-cyclohexane carboxylic acid
(educt 1), 0.72mmol N-ethyldiisopropylamine and 0.18mmol TPTU in 10ml acetonitrile is
added to 0.18mmol Amino-phenyl-acetonitrile hydrochloride (educt 2). After stirring
6vernight the solvent is evaporated. The residue is dissolved in ethyl acetate, extracted with
sodium hydrogencarbonate solution (3x) and brine. The solution is dried over sodium
sulfate and evaporated. The compound is purified by flash chromatography (silicagel, ethyl
acetate/ hexane 7:3). '

Yield: 83%, MS: 390(M-H)
EXAMPLE 5

Preparation of trans-2-(4-Chloro-benzenesulfonviamino)-cvclohexanecarboxylic acid

Trans-2-Aminocyclohexanecarboxylic acid { 0.150g , 1.05 mmol) is dissolved in 1.5 ml of
water and NaOH (0.09 g, 2.25 mmol) in 1.5 ml of water is added at 0°C. 4-Chlorobenzene
sulfonyl chloride (0.243g, 1.15 mmol) in 1.5 m! of toluene is added. The reaction mixture is
stirred at room temperature for 16 hours. The toluene layer is separated and the aqueous
layer is washed twice with toluene. The toluene layers are discarded. Ethyl acetate is added
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to the aqueous layer (15ml) and 2M HCl until pH<7. The two phases are separated and
the aqueous layer is extracted with ethyl acetate (3x15mL). The combined organic phases
are washed with brine (20ml), dried over MgSO; and the ethyl acetate is removed under
reduced pressure leaving a white solid that is dissolved in toluene (2x10ml) and
concentrated .The product is dried in vacuum.

Yield: 70%, MS: 316 (M-H).

Preparation of trans-2-(4-Chloro-benzenesulfonylamino )-cyclohexanecarboxylic acid

no-(3-hydroxv-phenyl}-methvli-amide

Trans-2-(4-Chloro-benzenesulfonylamino)-cyclohexanecarboxylic acid (0.095g, 0.3mmol)
is dissolved in CHzCN. O—I,Z-Dihydro-z-oxo—1-pyridyl)-N,N,N’,N’-tetramethylu:onium
tetrafluoroborate (TPTU, 90.2mg, 0.3 mmol), N-Ethyldiisopropylamine (DIPEA, 0.208 ml,
1.21 mmol) are added. The amino -(3-hydroxy-phenyl)-acetonitrile in CH;CN (1.5ml) is
added . The mixture is stirred at RT for 16 hours. The solution is filtered and concentrated.
The residue is dissolved in CHyCl, (15 mL) and extracted with NH,CI (2x10mi). The H,Q
Iayérs are extracted with CH,Cl, (2x15ml). The collected CH,Cl, layers are dried over
MgSO; and evaporated. The solid is purified by preparative HPLC.

column: YMC; CombiPrep ODS_AQ; 50%20mml.D; S-5um, 120A

method: Flow: 40ml/min

Omin . S0%water, 10%acetonitrile

0.1L 90%water, 10%acetonitrile

3.5min 5%water, 95%acetonitrile

5.5min S%water, 95%acetonitrile

5.7min ' 80%water, 20%acetonitrile

5.8min 80%water, 20%acetonitrile

machine: Prep HPLC System Dynamax Model SD-1, UV-1.

Yield: 26%, MS: 470(MNa+)
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Preparation of Carbonic acid 4-nitro-phenyl ester thiophen-2.ylmethyl ester

To a solution of the Thiophen-2-yl-methanol (0.412g, 3.6 mmol) in CH,Cl; (6 ml) is
added pyridine (0.291ml, 3.6mmol) and 4-Nitrophenylchloroformate (0.728g, 3.6 mmol)
at 0°C. After shaking overnight, the reaction mixtureis extracted with NH,CI (5ml) and
thz CH,Cl, is evaporated leaving a white solid which is used without further purification.

Preparation of cis-2-( Thiophen-2-yimethoxycarbonylamino )-cyclohexanecarboxvlic acid

To a solution of Trans-2-amino-1-cyclohexane carboxylic acid (100 mg, 0.7 mmuol) in 1ml,
of water is added 2M aqueous Na,CO; until pH = 9-10 (2mL). A solution of the carbonic
acid 4-nitro-phenyl ester thiophen-~2-ylmethyl ester (195 mg, 0.7 mmol) in THF (1mL) is
added at 0°C and, after 10 minutes, 1 m! of the 2M Na,COj is added to the reaction. The
mixture is allowed to warm to RT and vigorously stirred overnight. The reaction mixture is
diluted with 0.5N HCI until pH = 4-3 and the water layer is extracted three times with
CH.ClL (iOml). The organic phases are combined, dried (MgSQ;), and concentrated under
reduced pressure. The resulting product is used in the next step without further
purification. '

Yield 68% MS: 282 (M-H)

Preparation of trans-(2-{{Cyano-{ 3-hydroxy-phenyl)-methyl]-carbamoyll-cyclohexyl)-
carbamic acid thiophen-2-ylmethyl ester

Trans-(2-{Cyano-(3-hydroxy-phenyl)-methyl]-carbamoyl}-cyclohexyl)-carbamic acid
thiophen-2-ylmethyl ester (0.094g, 0.33mmol) is dissolved in DMF (1 ml), O-1,2-Dihydro-
2-0x0-1-pyridyl)-N,N,N",N’-tetramethyluronium tetrafluoroborate (TPTU, 0.099mg, 0.33
mmol) and N-Ethyldiisopropylamine (DIPEA, 0.228 ml, 1.32 mmol) are added. The amino
-(3-hydroxy-phenyl)-acetonitrile in DMF (1.5ml} is added and the mixture-is stirred
overnight at RT. The reaction mixture is filtered and the product is obtained by HPLC.

column: YMC; CombiPrep ODS_AQ; 50*20mm!.D; S-5um, 120A
method: | Flow: 40ml/min

Omin " 90%water, 10%acetonitrile
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0.1L | 90%water, 10%acetonitrile
3.5min 5%water, 95%acetonitrile
5.5min S%water, 95%acetonitrile
5.7min 80%water, 20%acetonitrile

5 58min 80%water, 20%acetonitrile
machine: Prep HPLC System Dynamax Model SD-1, UV-1.

Yield 249%, MS: 436(MNa+).

EXAMPLE 7

Preparation of 2-Amino-cyclohexanecarboxylic acid {cyano-( 3,4-dimethoxv-phenvi)-
10 methyl]-amide; compound with trifluoro-acetic acid

To a solution of 15.7mmol 2-tert-Butoxycarbonylamino-cyclohexanecarboxylic acid,
17.2mmol (R,S)- Amino-(3,4-dimethoxy-phenyl)-acetonitrile; hydrochloride, 1.57mmol
HOBT and 18.8mmol EDCI in 150ml CH,Cl; is added 109.7mmol N-methylmorpholine.
After stirring ovemiglﬁt at RT the reaction mixture is extracted with 150ml 10% KHSO,

15 and 150ml sat. NaHCOs;, dried over MgSO;, evaporated and purified by flash
chromatography (4cm Glassfrit, 2cm silicagel 0.04-0.063, eluent 400ml CH,Cl,). BOC-
cleavage is performed with 17ml TFA in 50ml CH,Cl, within 4 hours at RT. Evaporation
yields a brown oil which is used without further purification.

Preparation of c¢is-2-(3-Phenyl-acrvlovlamine | —gzclohexanecarbogqghc acid [(R)- and 1S)-
20  cyano-(3.4-dimethoxy-phenyl }-methyl}-amide

To a solution of 0.17mmol cis-2-Amino-cydohexanecarboxylic acid [cyano-(3,4-

dimethoxy-phenyl)-methyl)-amide; cbmpound with trifluoro-acetic acid (educt 1) in 3ml

CHzCly is added a solution of 0.187mmol trans-Cinnamoyl cholride (educt 2) in 1mi

CH:Cl;. To this mixture is added 0.36mmol triethylamine. After shakiﬂg overnight at RT
25 {formic acid is added, the CH;Cl, is evaporated and the compound purified by HPLC:

column: ~ HP-CombiHT XDB-C18, 21.2mml.D. 30mm, Series No DN 1020

method: | Flow: 40ml/m:
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0 min ' 80% water, 20% acetonitrile
0.2min 80% water, 20% acetonitrile
3.5min 5% water, 95% acetonitrile
4.7min 5% water, 95% acetonitrile
5 4.8min 80% water, 20% acetonitrile
49min 80% water, 20% acetonitrile

machine: Prep HPLC System Dynamax Model SD-1, UV-1
Yield: 19%, MS: 448 (MH+) |
EXAMPLE 8

1¢  Preparation of other compounds of general formula (1)

Several additional compounds of general formuta (I} have been prepared. The following
table’shows an overview of the products, the educts and the method used for the

preparation.
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The following methods were used:
METHOD A: Coupling of protected amino acids with amino nitriles

A solution of leq cis-2-Benzyloxycarbonylamino-cyclohexane carboxylic acid, 7eq N-
methylmorpholin, 0.2eq HOBT and 2.4eq EDCI in 7 ml CH,Cl is added to 1.1-1.3eq
amino nitrile-HCI. After shaking overnight the reaction mixture is extracted with IN HCl
and the CH,Cl; is evaporated. The compounds are purified by HPLC:

column: HP-CombiHT XDB-C18, 21.2mmI.D.x50mm, Series No DN 1020

method: Flow: 40ml/min
0 min 80% water, 20% acetonitrile
0.2min 80% water, 20% acetonitrile
~ 3.5min 5% water, 95% acetonitrile
4.7min 5% water, 95% acetonitrile
4.8min 7 80% water; 209% acetonitrile
4.9min 80% water, 20% acetonitrile
macﬁne: Prep HPLC System Dynamax Model SD-1, UV-1
METHO]j A-2;

The protected amino acid, the amino nitrile, TPTU (O-1,2-Dihydro-2-oxo-1-pyridyl)-
N,N,N’,N'-tetramethyluronium tetrafluoroborate) and Hiinigsbase (N-
Ethyldiisopropylamine) are dissolved in MeCN. The mixture is stirred at RT for 6-16 h.
The solution is concentrated and the residue is dissolved in ethyl acetate and extracted with
H;0. The HzO layers are extracted with ethyl acetate. The combined ethyl acetate layers are

| ‘washed with NaHCOj, brine, dried over Na;SO, and evaporated. The crude product is

purified by column chromatography.

Yield 60-90%
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METHOD B:

Crude mixture of amino acid-amide-trifluoroacetate (educt 1) + a. Carbonylchloride
{educt2) or b. sulfonylchloﬁde (educt 2} + triethylamine

To a solution of 1eq 2-Amino-cyclohexanecarboxylic acid amide; compound with
frifluoro-acetic acid (educt 1} in CH>Cl, is added a solution of 1.1eq carbonylchloride
(educt 2) or sulfonylchloride (educt 2) or isothiocyanate (educt 2) in CH,Cl,. To this
mixture is added 2.1eq triethylamine. After shaking overnight at RT formic acid is added,
CH,Cl, is evaporated and the compound purified by HPLC: ' o

column: HP-CombiHT XDB-C18, 21.2mmI.D x50mm, Series No DN 1020

method: Flow: 40ml/min

0 min 80% water, 20% acetonitrile

0.2min 80% water, 20% acetonitrile

3.5min 5% water, 95% gcetonitr_ile

4.7min 5% water, 95% acetonitrile

4.8min 80% water, 20% acetonitrile

4.9min | 80% water, 20% acetonitrile

machine: Prep HPLC System Dynamax Model SD-1, UV-1
METHOD C:

The trans-cyclohexane carboxylic acid (educt1, 1 equiv) is dissolved in dry CHsCN (0.2M).
A solution of TPTU (1 equiv), DIPEA (4 equiv) in dry CH3;CN (0.2M) is added to the
solution at rt. The amino —(3-hydroxy-phenyl)-acetonitrile (educt 2, 1 equiv) dissolved in
CH;CN (0.2M) is added and the mixture is stirred overnight. The reaction mixture is
filtered and concentrated. The residue is dissolved in ImL of CH;CN and purified by
HPLC.

column: YMC; CombiPrep ODS_AQ; 50*20mm}.D; S-5um, 120A

method: _ Flow: 40ml/min
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Omin 90%water, 10%acetonitrile
0.1L 90%water, 10%acetonitrile
3.5min 5%water, 95%acetonitrile
5.5min S5%water, 95%acetonitrile
5 5.7min 80%water, 20%acetonitrile
5.8min 80%water, 20%acetonitrile
machine: Prep HPLC System Dynamax Model SD-1, UV-1. '
METHOD D:
The reaction can be conveniently carried out by dissolving the trans-amino carbonyloxy-
10 cyclohexane carboxylic acid (educt 1) in DMF and adding TPTU (1 equiv), Hunigsbase (4
equiv), the 2-Amino-2- (3-hydroxy-phenyl)-acetonitrile {educt 2, 1 equiv) in DMF and
stirring  the mixture at room temperature for 16 hours. The reaction mixture can be
filtered and the product can be obtained by HPLC.
column: YMC; CombiPrep ODS_AQ; 50*20mml.D; S-5um, 120A
15 method: Flow: 40m)/min
Omin 90%water, 10%acetonitrile
0.1L 90%water, 10%acetonitrile
3.5min 5%water, 95%acetonitrile
5.5min 5%water, 95%acetonitrile
20 5.7min ‘ 80%water, 20%acetonitrile
5.8min 80%water, 20%acetonitrile
machine: Prep HPLC System Dynamax Model SD-1, UV-1.
Conveniently, the trans-amino carbonyloxy-cyclohexane carboxylic acid (educt 1)
is obtained by adding the mixed carbonate in THF (prepared from the corresponding
25 alcohol, 4-Nitrophenylchloroformate and pyridine in CH2Cl,) to the corresponding amino
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acid dissolved in aqueous 10%NaHCO; . The reaction mixture is vigorously stirred at
room temperature for 16 hours. After completion of the reaction, the resulting compound
is isolated by methods known to the person skilled in the art, e.g. by extraction.

METHOD E:

5 A solution of 2-Phenylamino-cyclohexane carboxylic acid (educt 1, 1 eq), 3eq N-
ethyldiisopropylamine and leq TPTU in acetonitrile is added to 1eq Amino-phenyl-
acetonitrile hydrochloride (educt 2). After stirring overnight the solvent is evaporated. The
residue is dissolved in ethyl acetate, washed with sodium hydrogencarbonate solution (3x)
and brine. The solution is dried over sodium sulfate and evaporated. The compound is

10 purified by flash chromatography (silicagel).

METHOD F:

DIPEA {diisopropylethylamine) (3 equivalents) is added to a solution of 2-Amino-
cyclohexanecarboxylic acid(1-cyano-1-cyclopropyl-methyl)-amide acetic acid salt (1
equivalent) in CH,Cl; (anhydrous, 5 ml) and the mixture is stirred at room temperature

15 for 45 minutes. The acid chloride (1 equivalent) is added and the reaction mixture is
stirred at room temperature under N, overnight: The reaction mixture is diluted with
CH;Cly, washed with 1IN aqueous HCl and saturated NaHCOQ3, dried over MgSQy,, filtered
and concentrated. The residue is purified by preparative TLC (silica; hexane: EtOAc 1:1) to .
give the product as a white solid. Yield: 60-85%.

20 METHOD G:

To 1 eq of Rink resin bound glycine in DMF is added 3 eq. of Educt 1, 3 eq. EDCI, 1 eq.
HOBT, and 9 eq. NMM. The reaction is shaken overnight at RT. The solvent is removed
and the resin washed three times with dichloromethane, 3 times with methanol, and again
three times with dichloromethane. The resin is then suspended in DMF and 20%
25 piperidine is added. After 30 minutes reaction time at RT, the solvent is removed by

filtration. The resin is washed three times with dichloromethane, 3 times with methanol,
and again three times with dichloromethane. The resin is again suspended in DMF and 3
eq. of the succinimidyl carbonate {educt 2) is added. The reaction is shaken overnight at
RT. The resin is then filtered and washed three times with dichloromethane, 3 times with

.80 methanol, and again three times with dichloromethane. The resin is then suspended in a
10% solution of trifluoroacetic acid in dichloromethane. After 30 minutes reaction time at

room temperature, the resin is filtered and washed once with dichloromethane. The filtrate
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is concentrated to dryness to yield the amide. The amide is subjected to dehydration nsing
Burgess reagent. The amide is diluted in dichloromethare or in the trans case 1,4-dioxane.
One eq. of Burgess is added and the reaction stirred for 2 h at RT, afterwhich a second eq.
of Burgess is added and the reaction stirred for an additional 2 h. The crude reaction

5 mixture is ébvaporated to dryness and then diluted in ethyl acetate. The organic layer is
washed with 10% bicarbanate solution, water, and brine. The organic layer is then dryed,
filtered and evaporated to dryness. When purification is necessary, it is carried out using
HPLC.

Shimadzu HPLC Pump Initial Conditions

10 A% 80, (H20 (0.1 TFA))
B% 20, (CH3CN)
Flow (mL/min): 2.500
Stop time {mins): 100
High pressure (psi): 4000
15 Low Pressure (psi): 0
' éet Terp (C): 40
Temperature Limit (C): 45

Shimadzu HPLC Pump Gradient Timetable

The gradient timetable contains 5 entries which are:
20 Time, A%, B%, Flow, Curv¢

1.00, 80, 20, 2.50, 6

3.00, 65, 35, 2.50, 6

5.00, 45, 55, 2.50, 6

7.00, 75, 25, 2.50, 6

25 10.00, 80, 20, 2.50, 6
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METHOD H:

To 1 eq of Rink resin bound glycine in DMF is added 3 eq. of Educt 1, 3 eq. EDCI, 1 eq.
HOBT, and 9 eq. NMM. The reaction is shaken overnight at RT. The solvent is removed
and the resin washed three times with dichloromethane, 3 times with methanol, and again
three times with dichloromethane. The resin is then suspended in DMF and 20%
piperidine is added. After 30 minutes reaction time at RT, the solvent is removed by
filtration. The resin is washed three times with dichloromethane, 3 times with methanol,
and again three times with dichloromethane. The resin is again suspended in DMF and 3
eq. of the carboxylic acid (educt 2) is added, along with 3 eq. EDCI, 1 eq. HOBT, and 9'eq.
NMM. The reaction is shaken overnight at RT. The resin is then filtered and washed three
times with dichloromethane, 3 times with methanol, and again three times with
dichloromethane. The resin is then suspended in a2 10% solution of trifluoroacetic acid in
dichloromethane. After 30 minutes reaction time at RT, the resin is filtered and washed
once with dichloromethane. The filtrate is concentrated to dryness to yield the amide. The
amide is subjected to dehydration using Burgess reagent. The amide is diluted in
dichloromethane or in the trans case 1,4-dioxane. One eq. of Burgess is added and the
reaction stirred for 2 h at RT, afterwhich a second eq. Of Burgess is added and the reaction
stirred for an additional 2 h. The crude reaction mixture is ebvaporated to dryness and
then diluted in ethyl acetate. The organic layer is washed with 10% bicarbanate solution,
water, and brine. The organic layer is then dryed, filtered and evaporated to dryness. When

purification is necessary, it is carried out using HPLC.

Method I

HOBT (2 equivalents) is added to the solution of the acid (educt 2, 1 equivalent) in DMF
(anhydrous, 5 ml) and the mixture is stirred at room temperature for 1 hour. 2-amino-
cyclohexanecarboxylic acid(1-cyano-1-cyclopropyl-methyl)-amide acetic acid salt (1
equivalent ), EDCI (2 equivalents) and NMM (6 equivalents) are added and the mixture is

stirred at room temperature under N, overnight and concentrated. The residue is dissolved

in CHCl;, washed with dilute aqueouns HCl and saturated NaHCOs, drigd over MgSQOy,
filtered and concentrated. The residue is purified by preparative TLC (silica; hexane:EtOAc
2:1) to give the product as a white solid. Yield: 65-85%.
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used: METHOD A: Coupling of protected amno acids with amno nitrites A

sol ution OYO#EB62EF s- 2- Benzyl oxycar bonyl ani no- cycl ohexane c&CT@EBpLAEs4aci d,
7eq N net hyl norpholin, 0.2eq HOBT and 2.4eq EDCl in 7 mM CHO 2 is added
to 1.1-1.3eq 5 am no ni trile-HC . After-3haking overni ght the reaction

m xture is extracted with INHCO and the CH2CO 2 is evaporated. The
conpounds are purified by HPLC. col um: HP-Conbi HT XDB- C18, 21.2mmiD. x50mm
Series No DN 1020 nethod: Omn 10 0.2mn_3.5mn 4.7mn 4.8mn 4.9mn
15 machi ne: METHOD A-2: Plow 40n / rERABBIESt er, 20% acetonitrile 80%
wat er, 20% acetonitrile 5%water, 95% acetonitrile 5% water, 95%

acetoni tri ks@epa&%&MtzeAmg&% @ E%éfd-&&ét&uﬁ@@iﬁ&%&ﬂbﬁd@% acetonitrile Prep:
HPLC Syst em Dynamax Model e protected am no acid, the am no
nitrile, TPTY (O 1, hydro 2- 0X pyridyl) - -tetranet hyl uroni um
tetrafl uor 5851“-5[ n’éﬁ%’ 7 §s %eﬁ@ﬂd ﬁﬁ?@gﬁ%& k4 11571%15 #itssol ved
in MeCN.  Thesolred MIEE0 8205hl)aadMadHRE0 hdy aﬁi &£ sBlution is cooled to 0°C. A solution
5 of cyclopropanecarboxaldehyde (5.0 g, 71.3 mmol) in MeOH (15 mi) and CH,Cl (15 m})

is added dropwise to the above cooled mixture over 20 minutes. The mixture is stirred at

0°C for 30 minutes and ammonium hydroxide (28% NH; in H,O, 8.64 ml, 142.8 mmol) is

added. The reaction mixture is allowed to warm to room temperature overnightand

concentrated. The residue is partitioned between H;0 and CH,Cl. The organic layer is

10  separated, dried over MgSO,, filtered and concentrated to give a clear oil. This clear oil is
dissolved in Et;O (50 ml) and 4N HCl in dioxane is added slowly. The white precipitate is
filtered, washed with Et;O, aﬁd dried in vacuo for 2 hours to give the product as a white
powder. Yield: 7.89 g, 83.9%.

Preparation of {2-[(1-cyana-1-cyclopropyl-methyl)-carbamovll-cvclohexyl}-carbamic acid
15 benzyl ester

A solution of 2-Benqdoxycnbonyl-amiﬁo-cydohexme carboxylic acid (1.46 g, 5.26
mmol), 2-Amino-2-cyclopropyl-acetonitrile hydrochloride {0.70 g, 5.27 mmol ), 1-
hydroxybenzotriazole (0.89 g, 5.82 mmol) and N-methylmorpholine (1.07 g, 10.58 mmol)
in DMF is cooled to 0°C and treated with 1-ethyl-3-(3-dimethylamino)propyl

20 carbodiimide hydrochloride (2.02 g, 10.54 mmol). The reaction mixture is allowed to
warmn to room temperature overnight and concentrated. The residue is dissolved in
CH,Cl,, washed with dilute aqueous HCl and saturated aqueous NaHCOj3, dried over
MgSOy, filtered and concentrated to give a brown oil. Th.ls brown oil is purified via flash
chromatograhy with hexane:EtOAc 6:1 to 3:1 to give the product as a white foam. Yield:

25 1.55g, 82.8%.

Preparation of 2-Amino-

arnide acetic acid salt

To a solution of 2-[(1-cyano-1-cyclopropyl-methyl)-carbamoyl]-cyclohexyi-carbamic acid
benzyl ester (0.15 g, 0.42 mmol) in 50 ml BtOAc with 1% HOAc (v/v) is added PA/C (10%)
30 (0.05 gj carefully under nitrogen. The mixtore is degassed completely before the reaction
flask is filled with. Hj through a balloon. The reaction mixture is stirred for 45 minutes.
TLC showed that the starting material has disappeared. The reaction mixture is filtered




20 The solution is concentrated and the residue is dissolved in ethyl
acetate and extracted with H2O. The H20 | ayers are extract et Bgeamber 2PD4
acetate. The conbined ethyl acetate |ayers are washed with NaHCG3, brine,
. dried over M@HB5and evaporated. The crude product is purP€i/ERIMgsOOl UM
chromat ography. Yield 60-90% 14 Decenber 2004 WO 01/96285 PCTI EPO /06541
-71 METHOD B: Crude mi xture of amino acid?Zmi de-trifl uoroacetate (educt 1)
+a. Carbonylchloride (educt 2) orb. sulfonylchloride (educt 2) +
triethylam ne To a solution of |eq 2-Am no-cycl ohexanecarboxylic acid

am de; conmpgund fluogro-acetic_ acid (educt 1) in CH2Cl2 is added a
sol ution of&i '@%&? %ﬁﬁ%&q%en%%tﬂg%aﬁﬂow# i 7o oo EBruct 2)
or isothi Ocﬁaﬁt@ﬁ%m(eﬂ&l&hngforhﬁ o@'%r%du&%& Hlbtﬁmemb?ts dg&oa{iﬁ@d 2. 1eq
triethylamne. Aft shaki ng oyer ni RT form C_acid is added, CH2Cl 2
i s evapor at PEEERRPARE Cisy d%ﬁﬁ‘rq "e‘a’ efape Geri¥diNem:  HP- Conbi HT

XDB- C18, 21.2nmm .D.x50mm Series No DN 1020 10 nethod: Flow. 40m/mn O mn

80% wat er, 20% acetonitrile 0.2m n SO¥ANEIErio 20% acetonitrile 3.5mn 5%
wat er, 95%aceton|trlle 47mn 5% wat er, 95%aceton|trlle 1548mn 80%

wat er, 2 %eto |t . Prep
HPLC Syst et ERatarE- Fbadt gren Simethpnipborylarning) cspecasbeyiaacid
carboxylic acid (eductl | equiv) is d| ssol ved in dry CHSCN (0 ZM 20 A

sg| uti lon of Ci¥ Bétd aineauhexabt EéEBoB :ﬁﬁcaaadl(yg mﬁu@nms@sﬁ&%&ﬁ l%MlLl bﬁa ?(ded tl 0
the sol ution, at amno - I OXY- acetonjtrile uct
equiv) di ss%’?‘\?é’&‘qua@[i’w E’kﬁx‘*Pg?]aﬁi%@éB r??é?%én ﬂ?ﬁﬁﬁ’}@qns“@ﬁ §d igpn
over ni ght. 11'&116&1:]31.61@(10@&1316’1‘1&& (&g, 7Smmldl.) iseidaed rﬁ@ﬁ@ Sﬁkl §tﬁ%ﬁ§as Bhenh&siAue
i s di ssol ve tn 1rrL of CN and puri f col um: YMC,

|
Conbi Prep € Ippctig 2"‘(?2!"}1%@ %HUWFBWOMGWWWEM
Decenbeno zaﬁénu@maee%aﬁoﬂ& u@ﬂma ‘iﬁ@i&ﬁmﬂ@?@@t@i hdhbsely. The %&r@&%

e o L o Ry atS Sher s sl there P o
20%cet oni t&tﬂ&dﬁﬁ%ﬁﬁoﬂi 6L, m&&axﬁ&ne&’b%ﬁ%@rﬁxﬁm %iﬂ?s%iémbfadﬁ'te
SD-1, Wv-1. IXFfEe reactlon mixture is condensed in vacuo. The solid material is purifed using flash
chromatography 1:1:0.16 hexanes:ethyl acetate:acetic acid. A 50% yield of pure material is
15 obtained MS 366.2 (M+H).

Preparation Trans-2-( 9H—Pluoren;9-3{1rneth0§gca:bonxlamino )-cvclohexanecarboxvlic

acid

Trans beta amino cyclohexane carboxylic acid (1g, 7 mmol) is dissolved in 18 mL of a 10%

solution of NaCQj; in water, Dioxane {10.5 ml) is added and the solution is cooled in an
20  icebath. EMOC chloride (1.8 g, 7 mmol.) is added in portions and stirring is continued for

4 hin the ice bath. The reaction mixture is allowed to warm to room temperature

overnight. The reaction is quenched by the addition of water to homogeneity. The aqueous

layer is washed with ether twice and then acidified. Upon acidification the desired material

precipitates. The precipitate is filtered and washed and the white product is used without
25 purification.



The reaction can be conveniently carried out by dissolving the trans-am no
car bonyl oxy- 10 cycl ohexane carboxylic acid (educt 1) in DVF4lpecembsir 3§04
TPTU (1 equiv), Hunigsbase (4 equiv), the 2-Am no-2-

( 3- hydr oxy WSheli36pss. acetonitrile (educt 2, 1 equiv) in DVF aPCI/EBOR654Ing t he
m xture at roomtenperature for 16 hours. The reaction m xture can be
filtered and the product can be obtai ned by HPLC. col urm: YMC, Combi Prep
ODS AQ 50%20mm . D; S-5um, 120A 15 nmethed7s Orin 0.1L 3.5min 5.5mn 20
5.7min 5.8mn nmachine: Flow 40mImn 90/owater, 10%cetonitrile

90%nat er, | 0%cetonitrile 5%ater, gﬁoiﬁacet‘oni trile 5%ater,
95%cetonitrile 80Q owater, 20%ceto 80%at er, 20%acetonitrile
Prep HPLC System Dynamax Mbdel SD-1, UV-1. Conveniently, the trans-am no
car bonyl oxy- cydidbdetaoentaiaidychy Fillowhsd Ghofedibngs cah)be msmabéatstae dvsnaddional t he
m xed carbonate in THE (prepared fromthe correspondi ng 25 al cohol,

4-Ni t r ophenyPt¥¥or of ormat e and pyridine in CH2A 2) to the corresponding

am no 14 Decenber 2004 WD 01/96283 PCTI EP01/ 06541 -73 acid dissolved in
aqueous |09 The reaction mxture is vigorously stirreg _at,,room
terrperatureﬁ%;ﬁg hours. After conpletion of the reaction, t&ér—@&gﬁl ting

conpound i t hods known to the person skill.ed in the art,
e.g. by ext?%%??%%?g E 5 A solution of 2-Phenyl am r}b%c gﬁgxane

carboxyl i c bastee(educt 1, 1 eq), 3eq N ethyl diisopropyl am nei2siidngeq TPTU
in acetonitydle is-.added to | eq Am no-phenyl- acetonitrile hy chl ori de
(educt 2). I%?szgPﬂa‘g rring overnight the solvent is evaporat edfjfs‘ HBE resi due
i s dissol veBalen ethyl acetate, washed w th sodi um hydr ogencar bamahg

sol ution ( e%nd btri 'nge. The solution is dried over sodium sulfate and
evapor at ed. " THECOMYSERT is 3.0 purified by flash chronat ography ™8
(silicagel). METHOD F. DI PEA (diisopropyl ethylamne) (3 equivalents) is
added to a solution of 2-Am no- cycl ohexanecarboxylic

aci d(1- cyano-1-cycl opropyl - net hyl ) - am ic acid salt (1 equivalent)
in CH2C12 (anhydrous, 5 m) and the m;‘_{&ﬁgﬁs stirred at roomtenperature
15 for 45 mnutes. The acid chloride (1 equivalent) is added and the
reaction m xt uréapsgles sertaining the follovang catsican hemiepufhduosddeni ght :  The
reaction m id lahhHEed with CH2A 2, washed with IN aqueous HO and
sat ur at ed N%’?hgéga n%'}ﬂig'h or\'?er MySO4i filtered and concentrated. The residue
is purified by preparative TLC (silica; hexane: EtOAc 1:1) to give the

product as mewHides sol id. Yield: 60-85% . Per capsule
Compound of formula I 250 mg
Lactose 150.0 mg
Maize starch 20.0mg
Talc 5.0 mg
Example C
10 Injection solutions can have the following compositica:
Compound of formula I _ . 3.0mg
Gelatine 150.0 mg
Phenol 47 mg
Water for injection solutions , ad 1.0ml



20 METHOD G To | eq of Rink resin bound glycine in DMF is added 3 eq. of
Educt 1, 3 eq. EDCl, 1 eq. HOBT, and 9 eq. NMM The reacti ot Peceynbgrei04
over ni ght ‘gé ﬁ%’ The solvent is renoved and the resin washed three tines
with di ch'oP8H&¥ane, 3 times with nethanol, and again thPESERPHES t h

di chl oronet hane. The resin is then suspended in DMF and 20% 25 pi peri di ne
is added. After 30 minutes reaction time’at RT, the solvent is renoved by
filtration. The resin is washed three tinmes with dichl oronethane, 3 tines
with nethanol, and again three times with dichloronmethane. The resin is
agai n suspended in DVF and 3 eq. of te cinimdyl carbonate (educt 2)
is added. The reaction is shaken overrrr'g‘ﬁﬁg RT. The resin is then
filtered and she ' i.thy di chl oromet hane, 3 tines with 30

met hanol , andvvg'gai ﬁo[:c#{og@ %’?r@gmmat(@ di chl oronet hane. The resin is then
suspended in a 10% solution of trifluoroacetic acid in dichioronethane.
After 30 mnutes reaction tinme at roomtenperature, the resinis filtered
and washed once wi th dichl oronet ha The filtrate 14 Decenber 2004 WO
01/ 96285 PCT/ EPO-/ 06511 -74 is conz ﬁeznat ed,to dryness to yield the am de.
The amide is subjected to dehydratifon ysin Bur ge@s reagent The am de is
di luted in dichloronethane orﬁ'nn th ansN:ase - 4-di oxane. One eq. of
Burgess is added and the reactio i 0 h at RT, afterwhich a
second eq. of Burgess is added dpd the He ipa stirred for an additional
2 h. The crude reaction 5 mixtur&is ebv@pgfat d to( ryness and then
diluted in ethyl acetate. The organic layer is washed with 10% bi carbanat e
sol.uti o®, water, and brine. The organic layer is then dryed, filtered and
evaporated to dryness. Wen purification is necessary, it is carried out
usi ng HPL®hesH madzu HPLC Punp Initial Conditions 10A% 80, (H20 (0.1 TFA))
B%20, (CH3 Flow (nL/mn):2.500 Stop ti e (rains):10.0 Hi gh pressure

(psi ) : 4000R] sipseserisdydragen (a3} yCO-Bar -§0r-Rd Wireid0 Tenperature Linmt (C): 45
Shi madzu HPLC Punp Gadient Tinetable The gradient tinmetable contains 5
entries whi cR epeesenty fowermalkyl Aoyresaikoxy, Fydeslibuyvlealkylbionee-aligl, 2ydaesliest- 3. 00,

250, 6 14 DeRSrBnOIn e B Sl sk RIER P Ak S Al S o
of Ri nkOr esi pwsswlelgryict-lewdrmlighrrldowerddieryl.dgter ofryEliatetoatyl-18wegalkfpet 1
€3q. heteroaryl-lower-alkoxy,

R® represents aryl, aryl-lower-alkyl, or heteroaryl
R’ represents hydrogen or lower-alkyl
R? represents hydrogen or lower-alkyl
15 R*represents hydrogen or lower-alkyl.
R’ represents hydrogen, lower-alky"l, cycloalkyl, or aryl,
nislor2,

and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.
20 2.  Compounds according to claim 1, wherein n is 2.
3. Compounds according to any of claims 1 to 2, wherein R represents hydrogen.

4.  Compounds according to any of claims 1 to 3, wherein R represents hydrogen.

25



HOBT, and 9 eq. NMM The reaction is shaken overnight at RT. The solvent is
renoved and the resin washed three tines with di chl or onet hatteDe@Entar2604
with nmethanal, and again 5 three tines with dichloronethane. The resin is
then suspeWQMPPISDMF and 20% piperidine is added. After RCHERHI§541
reaction tinme at RT, the solvent is renoved by filtration. The resin is

washed three times with dichl oronethane,~+tinmes with nethanol, and again
three tinmes with dichloronmethane. The resin is again suspended in DM and 3
eq. of the carboxylic acid (educt 2) is added, along with 3 eq. EDCl, i eq.

HOBT, and 9 eq..10 NVMM The reaction is aken overnight_at RT. The resin
is then filtered an‘g)’%gg‘?ﬂa% af‘fﬂré’é‘g tf’iaﬁ'ﬁg?a/?‘l“ﬁ ]d'foc"‘hl"‘g%egﬁﬁ%gﬁé?i’é'?segt‘-‘t YREQSER; t h
nmet hanol , and again three tinmes with dichloronethane. The resin is then
suspended in a 10% solution of trifluoroacetic acid in dichloronethane. :
After 30 mnutes reaction tine at RT, the.resin i iltered and washed

once with dichl .rO?gqrﬁg%@ésfﬁ%oraﬂgttpgf%oﬁg%@riw P PoT I §IBES o viel d
the ami de. The 15 amide is subjected to dehydration using Burgess reagent.
The amide is diluted in dichloronmethane or in the trans case 1, 4-di oxane.

One eq. pf Burgess 4s added and.th reacti.on stirred fo[rs2 h at , ,
aftervx/ni%h a sggonoé%lal’g‘a‘géﬁ?c’é%%??ﬁﬂ t%éﬁ@’%‘*’(’fgb ibei?reséefl?sggéﬁylf%r
an addi t i onedph#hyh, opfibeally sublgtituesdatiklolower-slityl, halogeshvdpsdyalonds kot ypess and
t hen diIutelg .nﬁlﬁ'b Ib%’?tate. 11’he. ofgganic | ayer s \@)sh d with 10%

bi car banat e g6t &Y 6%, Qe & WhetRip & TepresenthBergpfLdidionyhyer i s then dryed,
filtered and evaporated to dryness. When purification is necessary, it is
carried out using HPLC. Method I HOBT (2 equivalents) is added to the

solution of the, aci edu 2 equi val gnt.) in anfjydrous, 5.m) and
the mixture i se8St i r(?%‘%P%‘fn%tPSS‘?ﬂr%'&gggﬁﬂ ﬁf‘ga’%’%?rl @%@Féeugﬁampﬁ@egg phenyl or
cycl ohexaneephiiokdpitionally subdtitaedwith hydtopy, apsthote eyl -aeefodp, AldtineCoraci d
salt (1 eqﬁj val ent‘?’%‘é E%;I éZ eg i val émoégf]nd NVWM (6 equival ents) are
added and tHEHIKPUYRTFE * JEFTHLE Rfep perature under N2 over ni ght
and concentrated. The residue is dissolved in CH2Cl2, washed with dilute
aqueous HCl and saturated NaHCO3, dried over MgSO4, filtered and

concentrated. The residue is putified by preparatjve TLC {silica;

hexane: Et OAc 30 2: S0P de-r e ip sat el Taimis] ot pereth Rereprsert Pherlebos
P s Ao b v A i Y g g e
_cycl optopyls-a ni.tri,l e rqc. ride i um cyani de
L e i SRR GOy -G By bR e APEOTAR BT |
H2O (20 m )beanol1/#@dxoRHyirl ) and the solution is cooled to OC. A solution 5
of cycl opropanecar boxal dehyde (5.0 g, 71.3 mol) in MeOH (15 m) and CH2Cl 2
(15 M) 1is added dropwi se to the above cool ed m xture over 20 m nutes. The
m xture is stirred at O0OC for 30 m nutes and anmoni um hydroxi de (28% NH3 in
H2O, 8.64 m, 142. Lompdyndsaccordigigdo adjef daastii o, Wwhide R prakheMgdrdsen.
warmto roomtenperature overni ght an concentrated. The residue is
partitioned between H20 and CH2Cl 2. The ‘organic layer is 10 separated,
dried over MgSH4, filtered and concentrated to give a clear oil. This dear
oil is 2aissol vad i(EbrEp&ﬁd(sE&omﬁihgt@aﬂyéMéﬁs 1118 5givB¥RRERT feppélepd S| oW Y.
The white precipitate 1s filtered, washed with Et20, and dried in vacuo
for 2 hour <Y e the product as a white powder. Yield: 7.89 g, 83. 9%
Pr eparati on of .

12-f (1-cyano-| - cydopropyl - net hyl ) - car banovl | - cvdohexyyl -carbam ¢ acid 15
benzyl ester

12. Compounds according to any of claims 1 to 5, wherein R” represents
cyclopropyl.
25

13.  Compounds according to any of claims 1 to 12, wherein R’ represents -CO-R?
and R? is as defined in claim 1. '

14. Compounds accroding to any of claims 1 to 13, wherein R! represents -CO-R®
30 and R*is cycloalkyl, cycloalkyl-lower-alkyl, cycloalkyloxy, aryl, aryloxy, aryl-lower-alkyl,




A solution of 2-Benzyl oxycarbonyl -am no-cycl ohexane carboxylic acid (1.46
g, 5.26 mmol), 2-Am no-2-cyclopropyl-acetonitrile hydrochl ot4 Becgniher @0§4
5. 27 nmol 1- hydroxybenzotriazole (0.89 g, 5.82 mml) and

N- et hyl no BW&P?’% (1.07 g, 10.58 mol) in DVF is cool ed t PEHERM@GHEcat ed
wi th 1-ethyl-3-(3-di nethyl am no) propyl 20 _carbodiim de hydrochl oride (2.02
g, 10.54 mmol). The reaction m xture is-3rowed to warmto room

t enperature overni ght and concentrated. The residue is dissolved in

CH2Cl 2, washed with dilute agqueous HCI and saturated aqueous NaHCO3i dried

over MSH, .fiiltered and,concentr.ated ive br o oil .. This brown oil
i's purifiedTgVETHERY> E'H’}%WQPB’ 'ﬁl%fﬁyﬁ'ﬁ'l gﬁ’ﬁﬂ%ﬂﬂ%‘ﬁ‘lﬂf@y 0 to give

t he producthessomylowesalkogyn Yield: 25 1.55 g, 82.8% Pre aration of

2- Ami no- dohexanecarbo lic acid |- ano-1=cvclo ro I-nmethvl - am de acetic
acid salt To a solution of

2-[ (1-cyano- 1-cycl oprop)l - et hyl ) -car banoyi ] - cycl ohexyl -carbam ¢ aci d

benzyl ester (A515Cpmpbuhds armobding ko oy 6f cldin©Ado W,whekiniCAeplevdnys -GG-Rédded
Pd/ C (1099 _sqQ=0.Q5 areful by.under.nitrogen. The.m xture is,degassed
conp! st of y BORIPERY qripant Y viel pherang cnfer TG & bai | oon.
The reacti cblanrgilmtywpal ; 'ohg]_l;siubstﬁmcbdl(‘;@ilt}% ﬁ&t}m‘i,rumcgs, ﬂuo}bﬁjﬁﬂﬁmd}itrlhﬁdndﬂﬁ%,
starting mategLa s. di sappeat ed. eaction.m xture is. ter

Decerber 208% SRSBRFEERS BiophEnilanatpplsns oxp 1P SHgRKEARIOPLeRFRENTeY 1 at e
i s concent roxiathphthylxyethfophehylavinithylend-ky or Phénbxg. 100% The isol ated
cis- and trans-forns of the product are obtained by starting from the
corresponding cis- or trans-form of the cycl ohexane derivative. EXAMPLE 10

5 Preparation C s-2-(9H Fl uoren-9-yl net hoxyc
rrbonyl’20n no) - Géc| doexmundantoxdiag as kil 6 daibetlao a5) witerein@t 'alapresdngs -CO-R®

carboxylic agid.(,1 7 ) ,i.s ,di ssol ved [ n,18 ‘of a 10%. sol utipn of
NaGos I n wAPeR iy el PReteviRsns Bokitnt Bpedeorti PomipEiesbvBd (n an
i ce bath. mhéthylefd-oxyi.de (1.8 g, 7 mmol.) is added in portions and stirring
is continued for 4 hin the ice bath. The reaction mxture is allowed to
warmto roomtenperature 10 overnight. The reaction is quenched by the
addition of water to honobgeneity. The aqueous |ayer is washed with ether
;[j Wi (r:”e and tﬂen Jaci dichimaindd b&:ﬁﬂﬁh@k@aﬁ@f&ﬂd aiing leéitlllb,a@li@&n\lﬂitrhpresenés -CO-R?

i chl or t .3 x 100 .ni.. The cophi n rgani c, l ayers are dried wit

Sodt um 201 PAREC KheirRpP B B T etk B Rhra P Por U R RE B o
mat eri al i dowerralkddowsi-sliffokyt, asbyanehr omat ogr aphy 1::1: 0. 16 hexanes: et hyl
acetate:acetic acid. A 50%yield of pure material is 15 obtained M5 366. 2
(MtH) . Pre aration Trans-2-(9H Fl uoren-9-yj ngfl Lox carbon | am no

-cvcl ohexanecarboxvlic acid Trans beta am no cycl ohexane carboxylic acid

(1g, 7 nmol) i 98di Coohporehds acchBifl totladn 10%heseth B reteahtNaTPRE hid BAisar

D oxane (10.5 i.s, added and th ol uti,on cooled in an 20 ice, bath.
P AR IRRNIR S i S S W S RS B e B b

conti nuggd fc@q.c}ﬂorb.ﬂdﬁzﬂhe ice bath. The reaction nmxture is allowed to warm
to roomtenperature overnight. The reaction is quenched by the addition of
water to honogeneity. The aqueous |ayer is washed with ether tw ce and
then acidified. Upon acidification the desired material precipitates. The

precipitate is 10| Cneshiadd avasdiag taafly bidainiitte 19/ whkrein RiSrepeashtM it
25 purificati (ﬂl 14 Dec?nber 2004
and R"is heteroaryl

25 20. Compoundé according to claim 19, wherein R! represents -CO-R* and R*is 5-
methoxy-benzofuran-2-yl.

21. Compounds according to any of claims 1 to 12, wherein R! represents -SO,-R®
and R” is as defined in claim 1.

30



WO 01/ 96285 PCT/ EP01/06541 - 78 - Examle Tablets containing the follow ng
i ngredi ents can be manufactured in a conventional manner: | nitBgrember 36K4
t abl et Cor{88lr¢gg f formula | 10.0 - 100.0 ng Lactose 125.0Q Mai ze
starch 75 Alc 4.0 my Magnesium stearate 1.0 mg 5 &%’@”@éﬁéul es
containing the follow ng ingredients cann%e manuf actured in a conventional
manner: | ngredients Per Conpound of fornifla 1 25.0 ng Lactose 150.0 ny
Mai ze starch 20.0 ng Talc 5.0 ng Exanple 10 Injection solutions can have
the foll ow ng conmposition: Conmpound of fornmula I 3.0 ng Celatine 150.0 rrg

01/ 96285 Ecw Ep%w/ 8%%‘5@5“%’35{%%% 15 el 2 e Seenchits S ﬂd@)
wher ei n iy supdiitugesiiyita chlorine CPriRaand/ or GethyRarbostybemin, Ba R is

represents (€83 oxy, cycloal kyl, cydoal kyl -1 ower - al kyl
cycl oal kyl - ﬂe méfgg@gélzs?m#a%gf%kyl oxy, aryl, aryloxy, aryl-I|ower-al kyI ,

aryl -1 ower - al koxy, aryloxy- 10 | ower-al kyl, aryl S-1 ower - al kyl ,
aryl -1 ower - al kenyl, heteroaryl, heteroaryl "1 over - al kyl, or

het er oaryl -1 o al yl
het er oarsyyl m@?eprdéds%é u'd% 5‘?’3%%%%5)%3}’ gfv\%%"msak& 22F£ ?rgﬂa%s%ﬁ{ege%dsr%g%n or
| ower - al kyland I%xm— Im}tl.s hydr ogen or | ower-alkyl. R5 represents
hydr ogen, | ower - aIkyI cycloalkyl or aryl, nis 1 or 2, and
pharmaceutically acceptable salts and/ or phar maceutical ly acceptabl e esters
t her eof . 20 2. Corrpounds according to claim1, wherein nis 2.

Compounds according to any of claims 1 to 12, wherein R* represents phenyl

optionally substituted with ethoxy.

10

25. Compounds characterised by formula (Ia)

15 wherein R', R%, R>, R4 R® and n are as defined in any of claims 1 to 24, .
and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.

26. Compounds characterised by formula (Ib)

(GH,)_
R N
RL_ N. F
N
20 R OR R (@

wheréin R', R%, R, R%, R® and n are as defined in any of claims 1 to 24,
and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.




3. Conpounds according to any of clains | to 2, wherein R2 regresents
hydrogen. 4: Conpounds according to any of clains 1 to 3, whePeremper 2004
repr esent E@ﬁdg@ en. 25 14 Decenber 2004 WO 01/96285 PCT/ EPQ1/ 06541 -80- 5.
Conpounds Bi%Phg to any of claims 1 to 4, wherein R4 reBEEERAYeSSH
hydrogen. 6. Conpounds according to any of clains 1 to 5, wherein R5
represents aryl. 5 7. Conpounds accordi n§3to any of clains | to 6, wherein
R5 represents phenyl or naphthyl, optionally substituted with | ower-al kyl,
hal ogen, hydroxy, |ower-al koxy or | ower-alkyl-carbonyl oxy, or wherein R5
represents benzo [ 1,31 dioxyl. 8. Conmpounds according to any of clains |
to 7, wherein R5 represents phenyl or 10 naphthyl, optionally substituted

wi t h hydroxy, th t.hyil cet chl.ofi ne or brom ne or wherein RS
represents bengz [e?géﬁéqidéévF?§ .eg§ﬁ83ﬁﬂﬂéh%2cording to any of clains 1
to 8, wherein R5 represents phenyl, 3- hydroxy-phenyl, 3-nethoxy-phenyl,
4- met hoxy- phenyl , 3-net hyl - phenyl, 2, 4-di nethoxy 15 phenyl,

3, 4- di met hoxy- phenyl , 3-chl oro-phepyl ., 3-brono-phenyl, 4-brono-phenyl or
benzo[ 1, 3] dioxol -5-yl. 10. Conpou )accorging to any of claims | to 5,
wherein RS represents hydrogen. 20 11.; Congounds Rfcording to any of

clains. 1 to 5 wherein RS r esents / cycgloal 12. Conpounds accordi ng
cycl opropyl. 25 13.
, ere&&R‘ represents -COR

to any of dainms | to 5, wher i N~
Conpounds according to any of cl &ns |

and Ra is as defined in ciaim1.R14. Cofbotindstaccr@®ing to any of clains 1
to 13, wherein Rl represents -CO-Ra 30 and Ra is cycl oal kyl, .

cycl oal byl -1 ower - al kyl , cycl oal kyl oxy, aryl, aryloxy, aryl-lower-alkyl, 14
Decenber 2004 WD 01/96285 PCT/ EP01/ 06541 -81 aryl -1 ower-al koxy,

aryl oxy- | owdsereiit RIR?, RY, R BS-andwedre aé dafined & gy dfalamsalseay! , or

wher et fo b Bl A e LBITRNY e S sl A i el hrene

wi th phenyl, cyano, and/or fluoro, or Ra is benzyloxy optionally
substituted with nethyl, chloro, fluoro, nethoxy, nitro, and/or CF3, or Ra

i s phenyl vi nyl gpe, At hi vl - mat hyl ene- L Gy dapent vl

t hi ophenyl - et h?/ 'ené— %%L%ﬁgﬁ c{}ﬁlﬁ@&?n??ﬁci{%gﬁgﬁﬁetsgle#ﬁﬁéﬁ%%w or
phenoxyt0 1@omsstingmipounds according to any of clains 1 to 15, wherein Rl
represents -CO-Ra and Ra is benzyl oxy, phenylvinylene,

t hi ophen- 2{(1R2Re{ {58 +]E€yany-(3-bydtobry-phbweyi)-frehiyl] -cabambylhpeydsliexyl) Fcarb@@mipounds
accordi ng |9e} %@Xg&f tglj ainms. 1 to 13, wherein R represents -CORa 15 and Ra
i s benzyl opfii on Fsy Substituted with chloro, or phenyl optionally

substituted. w [ | . -al koxy, ar c 18 oupd
accor di ng ?1 gyﬂékgz;'?lﬁ%%cﬁ%}rféuﬁ Oi?%étbe%%%eé:#g xﬁt’f@%gﬂgaam\f&qsgo ngm'&’f‘
et hyl - phendimethoxephenyl)-plethylllamilect hoxy- phenyl , 4- cyano- phenyl ,
4-tert-butyl-phenyl, 20 or 4-chloro-benzyl.

15 {R)-{2-[{S)-(Cyano-phenyl-methyl)-(R)-carbamoyl]-cyclohexyl}-carbamic acid benzyl
ester,

.

syn-{2-[(S)-(Cyano-phenyl-methyl)-carbamoyl] -cyclohexyl}-carbamic acid benzyl ester,
cis-(2-{(R)- and (S)-[Cyano-(2,4-dimethoxy-phenyl)-methyl]-carbamoyl}-cyclohexyl)-

carbamic acid benzyl ester,

20  trans-2-(4-Chloro-benzenesulfonylamino)-cyclohexanecarboxylic acid {cyano-(3-
hydroxy-phenyl)-methyl]-amide,
trans-{2-[(Benzo[1,3]dioxol-5-yl-cyano-methyl)-carbamoyl] -cyclohexyl}-carbamic acid
benzyl ester,
cis-(2-{ [Cyano-(?:—hydroxy—phenyl)—meﬂlyll-carbamoyl}-cyclohexyl)-carbamic acid benzyl

25 ester,

trans-(2-{{Cyano-(3-hydroxy-phenyl)-methyl]-carbamoyl}-cyclohexyl)-carbamic acid
benzyl ester,




19. Conmpounds according to any of clainms | to 13, wherein R represents
-CORa and Ra is heteroaryl. 25 20. Conpounds accordi ng to t4@e¢amizer 2004
wherein RL represents -CO-Ra and Ra is nmethoxy-benzofuran-2-yl. 21.
Conpounds Vt¥G¥H*ng to any of claims Ito 12, wherein R rePFEEBMW®SISR- Rb
and Rb is as defined in claim1l. 30 14 Decenber 2004 WD 01/ 96285

PCT/ EPO1/ 06541 -82 22. Conpounds accordlsﬁg to claim 21, wherein R
represents -SO2-Rb and Rb is phenyl optionally substituted with chlorine,
cyan and/ or met hyl carbonyl = am no, or Rb is benzyl or benzo [ 1, 2, 5}

oxadi azol e S acco of | n R
represent 7% g‘é%%n%’jﬂﬂﬁ H%Yh aﬂti&ggsnﬁﬁﬁ@&' g to
any of cl anetkyl-arhide]l?2, wherein R' represents phenyl optionally substl tuted
wi t h et hoxy. 10 25. Conpounds characterised by formula (la) 15 wherein R,

- R2, RR  RAZ-{RGyanad(34-alireethexyd pherybdmiethylrsarbdmoylpcpdotexiyl) - dfbandéibdcid
phar rraceutl caI I aﬁu‘i‘gt abl e alts and/ or pharnmaceutically acceptable esters
t her eof 2 ﬁ%tﬁ ’erised byformJIa(Ib) 20 wherein R, R R3,

e BTG S B0 B S5 b BRSS!

Decenber gyl eW&r,01/ 96285 PCT/ EPO1/ 06541 -83 27. Conpounds characterised
by formula (Ic) 5 wherein R, R2, R3, R4, Rs and n are as defined in any of

clainms | t(a-g@yazchs hﬁa&bmheﬁylpﬁietbyl]amb@haﬁmyaahé:@l)ad&@léa@mc acid thiophen-
phar rraceutirclt%be% accept abl e esters thereof. 28. A conpound according to any
of cl ains Y}e‘%s{’ect ed fromthe group 10 consisting of (1R 2R)-(2-{

(S)- [QIano nmet car cyclo ~car.bam c

acid benzﬁl %ZS)WQ’@W&@ %@ c@%@%ﬂgimgxyl ic

acid [ (R caﬂmmesald@eﬁ eftés, 4- di met hoxy phenyl )-nethyl] -am de, 15

(R-{2-[(S)-(Cyano- phenyl nmet hyl ) - (R) - car banoyl ] - cycl ohexyl }-carbam ¢ acid

benz%llz [?Sdiﬁ(Z-{(R) eu:«%1 (8)- [Cyan? P(13 ln:)xethoxyl;phenyll)]-memyll] cr?rbaxxllo}yl} cyclbohexyl)- g

syn- ana-phenyl - met hy car banoy cycl ohexy car bam c aci
et e

benzyl est J and

(8) [ Orang. 2. & LB Rhep U L ALy 2t bR G el By .88 o ©

aci d benz

trans- 2- (4hfdphen-o-Hiaietigheset, f onyl an] i no) - cycl ohexanecar boxylic acid

[ cyano- (3- bydro)y-phenyl) -methyl ] -arnide, trans-{2-[(Benzo[1, 3]

di oxol 18- yd:s-czﬁ@(m)m@ﬁ)}f(mmﬁq;ﬂehym@hwm@ﬂh}}l}mbm@yn @dbﬁexyl:)emmmlc

ester,
acid benzyl ester,

cis-{2-[(Cyano-phenyl-methyl)-carbamoyl}-cyclohexyl}-carbamic acid benzyl ester,

trans-(2-{[ (3-Bromo-phenyl)-cyano-methyl]-carbamoyl}-cyclohexyl)-carbamic acid
benzyl ester,

20 cis-(2-{(R)- and (8)-[(4-Bromo-phenyl)-cyano-methyl]-carbamoyi}-cyclohexyl)-carbamic
acid benzyl ester, and

cis-(2-{(R)- and (S)-{Cyano-(3,4-dimethoxy-phenyl)-methyl}-carbamoyl}-cycdopentyl)-
carbamic acid benzyl ester,
and pharmaceutically acceptable esters thereof.
25 29. A compound according to any of claims 1 to 27 selected from the group
consisting of
Cis-S-Methoxy-beniofuran-2~carboxyﬁc acid [2-(cyanomethyl-carbamoyl)-cyclohexylj-
amide,
Trans-5-Methoxy-benzofuran-2-carboxylic acid [2-(cyanomethyl-carbamoyl)-cyclohexyl] -
30 amide,




ci s-(2-{ [Cyano-(3-hydroxy-phenyl)-nethyl]-carbanoyl}-cycl ohexEI) caxbam c
acid benzyl 25 ester, trans- ecember 2004
(2-{[ Cyano- 3 hydr oxy- phenyl ) - net hyl | - car banoyl } - cycl ohexyl ) - car banmi ¢ aci d
benzyl es 01/3628Decenber 2004 WD 01/ 96285 -84 PCT/ EPO1/ 06BE4I/EP01/06541
cis-2-(3- Phenyl acryl oyl am no- cycl ohexanecar boxylic acid ((R- and

(S) - cyano- phenyl - nethyl -am de, (2-{ -85~

[ Cyano- ( 3, 4- di et hoxy- phenyl ) - met hyl ] - car banoyl } - cycl ohexyl ) -carbam ¢ aci d
benzyl ester (1 cis-racemate), 5 ci s {2-[(R)- and

cater (2 £ &y kst asgdione) kg dodropihmatbliciae” "

- car banoyl hesyedagthéride, car bam c acid thi ophen- 3-yl met hyl ester,
cis-(2-{(R - and (S)-[Cyano-(4-mnmethoxy-phenyl)-nethyl]

- car banoyl| E15€Nqqu@¥drl6(cyd@r6?ﬂhﬂéﬂh?l]ﬁﬁlrﬁ}}E&Béﬁ‘}ﬁ)d?&lbﬁéxyl]%-%&(yﬂreﬁﬁﬁﬂdeand
(S) -[ Cyano- ( 3- et hoxy- phenyl ) - et hyl ] - car banoyl } - cycl ohexyl )- carbam c acid
benzyl est €is-Ntpf ﬁrib( clopro yl)methyl]ammo}carbonyl)c%'dohexyl] -4-ethoxybenzamide,

[ Cyano- ( 3- hydr oxy- phenyl yI] car banoyl } - cydohexyl ) car bamc acid

t hi ophes- 2€y-NeRHY] cyﬁﬁ(eyclopﬁpﬂhﬁeﬂa {afRo} cadbéhyl) cyclohexy.

(S)-[(3-Chl or cyano- net hyl | - car banoyl } - cycl ohexyl) carbamc acid
benzyl est8¥ ﬁ%ﬁmxm}

(2, L (Ovanoy Py PRl s RN SR el 2 ¢ oo

[ (3- Br onD- gl Dengy@mide; et hyl | - car banoyl } - cycl ohexyl ) - carbam ¢ acid
benzyl ester, 20 cis-(2-{(R) - and
(S)-[(4-Br ’(D‘fﬁirsmm({ e?ﬁbmﬂwdemﬁ]my&}bmﬂcﬁﬂW] =£-ahbBehfamids d

benzyl ester, and cis-(2-

(S)-1 Qaanoe£s3N4{z€tl{[@iﬂwm@repmrhemmwo}mbwwmmm@ﬂmo Beazangias, bani ¢

acid benzyl ester, and pharnmaceutically acceptable esters thereof. 25 29. A
conpound a rding to any of clains | to 27 sel ected fromthe group

A R S P

Tr ans- 5- Mebhghenpesidef ur an- 2- car boxyl i ¢ acid

[ 2- (cyanonet hyl - car banoyl ) - cycl ohexyl] - 30 am de, 14 Decenber 2004 WO
01/ 96285 P&ild P 6ahidlly ftepithble 2stéds (Herebd or ophenyl ) acet yl ] am no} - N

[ cyano( cydopropyl ) net hyl ] cycl o- hexanecarboxam de, Cs-N [2-({

[ cyano@sycl opropyl ) nethyl] am no } carbonyl)cycl ohexyl] -4-ethyl benzam de,
Cs-N [2-({ [ cyano(cycl opropyl)methyl] am no }carbonyl) cycl ohexyl]

- 4- et hoxybenzasg. deA pracess for the manufacture of compounds according to any of claims 1 to

Cs-N|[2- (égﬂ%&g é/egé)&rm(l)rpgseg met hyl ] am no} car bonyl ) cycl ohexyl ] -4

met hoxyben

a)  reactinga compound of formula (1)

(CH,),
R‘\N OH

20 | R o) (I

with a compound of formula (III)



Trans-N-[ 2-({ [cyano(cycl opropyl)nethyl] am no) carbonyl)cycl ohexyl]-4-

met hoxybenzazni de, Trans-N-[2-({ [cyano(cycl opropyl)nethyl] HhPaesmber 2004
car bonyl ) cydohexyl ] -4-ethyl benzam de, 10

Cis-N-[2- WO8Y238% cycl opropyl ) met hyl ] ani no} car bonyl ) cydohe RENERAL/0G¢aNobenz
am de, and C s-N-[2-({ [cyano(cydopropyl)nethyl] am no}carbonyl)cycl ohexyl ]
-4-tert- butyl benzam de, and pharmaceutic®1y acceptabl e esters thereof 15
30. A process for the manufacture of conpounds according to any of clains 1
to 29 which process conpri-ses a) reacting a conmpound of formula (I1) 20
wi th a conpound of fornula (I111) 14 cenber 2004 WD 01/96285

PCT/ EPO / 06541 -86 wherein R, R2, , R4, R5, and n are as defined in any
of clainms 1 to 24, or 5 b) reacti a und of formula (IV) Hwith a
conmpound of forrmula (V) or (VI) 1 .1 RaA-~--C1L FibSd 11 (V) O
(VI) wherein R, RR R4, R5, Ra, Rb d%gare as defined in any of clains 1
to 24. 31. Conpounds according to arny cl ai ngIlfY o 29, prepared by the
process of 15 claim 30. 32. Conpounds of forrmula IV 14 Decenber 2004 WO
01/ 96285 PCTI EPO1/ 06511 -87 wherein R2, R3, R, R5 and n are as defined in
any of claims 1 to 24. 33. The use of conpounds according to any of clains
1 to 29 fomwhetein RE,RSt R B, R andnpropiddfiacd in afy akdamparesd,s, i nstabl e

angi na pectoris and/ or plaque rupture. 34. Conpounds according to any of
clainms I. tor29 for use as therapeutic active substances, in particular in
context with osteoporosis, instable angina pectoris and/or plaque rupture.
10 35. A phar memeting e abmpound of foromlc@Wpri si ng a conpound of any of .clains
lto 29 and a pharmaceutically acceptable carrier and/or adjuvant. 36. The
use of conpounds according to any of clainms 1 to 29 for the preparation of
15 nedi canents for the .treatnment or prophylaxis of osteoporosis, instable
angi na pectoris and/or plaque rugChil. -

RS
|
He N, AN
N
R? oR" R @
| with a compound of formula (V) or (V1)
? 2
Ra——ﬂ—u R‘E——Is'l—c:l
o)
10 E V) (V)

wherein R% R%, R% R%, R®, R® and n are as defined in any of claims 1 to 24.

31. Compounds'according to any of claims 1 to 29, prepared by the process of
15 claim 30.

32. Compounds of formula TV |



37. A nethod for the therapeutic and/or prophylactic treatnent of
osteoporosis, instable angina pectoris and/or plaque rupturé‘,‘DﬁPﬁ’B'PPrmod
conprises adm nistering a 20 conpound according to any of clains 1 to 29
to a hunaW®e#d3dr ani mal . 38. The novel conpounds, proceRGCEEPHEMES4TEt hods
as well as the use of such conpounds substantially as descri bed

her ei nbef or e. -87 -
(CHa)n .
- R
| =N
H- N ~
N
R? oR R @

wherein R% R, R%, R® and n are as defined in any of claims 1 to 24.

33. The use of compounds according to any of claims 1 to 29 for the treatment or
5 prophylaxis of osteoporosis, instable angina pectoris and/or plaque rupture. '

34. Compounds according to any of claims 1 to 29 for use as therapeutic active
substances, in particular in context with osteoporosis, instable angina pectoris and/or
plague rupture.

10

35. A pharmaceutical composition comprising a compound of any of claims 1 to
29 and a pharmaceutically acceptable carrier and/or adjuvant.

- 36. The use of compounds according to any of claims 1 to 29 for the preparation of
15 medicaments for the treatment or prophylaxis of osteoporosis, instable angina pectoris
and/or plaque rupture.

37. A method for the therapeutic and/or prophylactic treatment of osteoporosis,
instable angina pectoris and/or plaque rupture, which method comprises administering a

20 compound according to any of claims 1 to 29 to a human being or animal.

38. The novel compounds, processes and methods as well as the use of such
compounds substantially as described hereinbefore.

3



