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WO 2007/ 017284PCT/ EP2006/ 007933 | nhi bitors of Cancer
Cell, T-Cell and Keratinocyte Proliferation Field of
WO %91 %%%ent i on The present invention rel at es RHVEP2006/007933
conpounds of the general formula (I) and /or (VI), or
a salt 5 or a physiologically functional derivative
or a stereoisoner thereof, for use as a nedi canent.

. The conpoun 0 i pyenti.on arg useful for the

Inhibjtps-affescer el &eé@ggnﬁi‘g%“em% Broliteratingr e and
hyperproliferation of cells in a manmal, especially
humans. I n particular, they are useful for the

Field ofrtbafmmentiomf cancer and of di seases characterized by
the hyperproliferation of cells. Mreover, the

The pRsdIR Larenesn oflatche ¢onveninde bf tegepanl foembby (yantiQor (VI), or a salt
usefu] for the treatnent of diseases.in which the

or a ipaKsigogically ofinghenab  dRrBRENFEe0T §f SEEROROPST nihereof, for use as a
. ind).| ' Vi r | Sy

medicSRBEE e ST PRERane inflorth BF 1BLORIPH P2 ESabRAY of Siscascs

associsted okith ansbrobhard hypegrblifraion ofjoalls ésa neanirhali tspecially humans.
QSt.eopor osi s, riasi s and other i nfl ammtor nd .

In parfehlgh pRIEe isehdes e fEaBe: Naas %&?@%ﬁ%@ﬁ@ﬁmﬂmé by

the h%&?&%lﬁéﬁ%ﬁ oF RI19098R0br, S Pt S6f Ghe GRVRRIAISe pirticularly

i scl osed. 15 Background of the invention The
usefulpfart Gws oratnpbye discisepant ahichr Slee inhibitihe ofethd aroteasome, of

of cellular functiaqns bei the central enzynmatic
cathepsiog; GEg Y, CHREPIB 0T OF P REVNEFSRE ToHils HhAtearcial effect eg
myocR@aN Wilrcf, Qirok€ lahll | AlierHepérBisicn injlteesd 8ARAGR osRBp&osis, psoriasis
proteins responsible for processes [ike cell growth )
and ether 2oflampiating n and e pntoginmuae e distases.omeutasermigisat peoriasis  etc..

t he up- own- r.egul-gt i on . Sl l i pat hways
FurthepifSi PppEE of G 5o R froson PRl P o
activities is pivotal for the physiol ogi cal
functioning of cells. The human proteasone is a
Backgrayindiof tlectinivendiin pr ot ease consisting of three
different catalytic activities, tryptic, chynotryptic

- The peotepspias tRlgis anaimportanh relsria dhoireslation eforebiula functpgs being the

central bﬁi}eﬁa]gﬁt aGttyNint g15e( aaﬁfﬁﬁf&?gﬁm)de}gmdﬁﬁ%r 1R8N for cellular
. par o1, a DI er roteo L mpl ex
proteifl cthed deftadeclil of pBES) fropdide I0T patsSofice cell growth and
divisioas seit ddffeechtintion,aiclisdeath, thd up-ead ddwntrepatictbef ggnaling pathways
ds. 4 l, Bi . .297. 4 .
e s Bty G 5050080 il byt
functiogang) o0& ccB8 6TheaBgmary protegeme is)a moybtfuskiénad prateasg, consisting of
three diftbRht datalPric detivifise ﬁ&pﬁ&\@ﬁﬁbﬁﬁﬁﬁ@%osﬂglma}@ﬁ; harbored within
Al'l no B.: hen, Leukem 002, 16. 433 .
a compisrcpns dhffﬁr,emsﬁ@im‘fs J@S‘S BIPIEIS ISy Reh (i £ys0 e 9ha bigger
proteoﬁg.ig ;ag@:llc&g@ﬂsl I:Ié@teﬁﬂome) Maiich als6 ﬁLnoHu:I& Al\KisdY cf¥sotidied proteins.
- . enst e .. eny . ) ng, .
D. 5. 58 e g RS0 Rigiond ¥ oos oo G0 e Dt 1
Lowe Lr$iochD, Bochtet MaHdudheo R ; U&OT, Nd086 38874631843 Adkhes, J.; Palobella,

v. I; iRk 2B OTE LRl &Y N T9nBP J0fBO1 5,2 9.?1@111%8&18, Yhe . ETMIe 6. M.
response by gr ocessing-protelns of ‘invading ordani sms
Leukewigy 2007 Ji6a 3 byWoiabbelshBF cReent L. e 5. Barabiskeya,@alios RC, and
Reitz §f, 1% I, @}Hﬁnﬁﬂﬁi%fbg%’?ﬁ% ngy,?spzag.t EMdltensiefn WheLeban, J. T;
Huangl, W;nle{eﬁxhgxdﬁ’lgsﬁgevilvgros,l 6 ﬂ;e igafoos, J.; Crouch, R. Tetrahedron Lett.
1996, 37, 1343. The proteasome plays also an important role in the immune response by
processing proteins of invading organisms for display by MHC complexes on the surface

of cells of the immune system. Proteolytic activity of the immune proteasome is different
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WD 20071017284PCT1EP20061007933 2 from that of the
constitutive cellular proteasome due to the
WO MEPEE on of alternative catalytically actiRf/EP2006/007933
subunits. There have been 2many drug di scovery
projects in the pharnmaceutical industry with the goal
to identify nodul ators of proteasone activity,
however, until today only one substance 5
from {heelof dtie/dBostiteirermictljuiam ptdteasdine| dheofo themoxmgessam of alternative
of ket and is approved for the treatnent
catalyﬁ%ﬂ%%?ﬁi\{ p%h% myel oma. Ot her substances are currently
There have/bgep aumnyphiag dscovert piojicssin thepeirsprerical ndwdiyeyith the goal
to 1deH@1§t m@fiulﬁi!&?ss ef %T%Hﬂfésa&ﬁrﬁy héd&&e}/eﬁxﬁﬂdt%da}a%l@t &w substance

cov ent y t he” pr ot easo
zqna@é o S s s harreashad ﬂé‘?@é@‘t“‘%“&? s @p9xed for the
treatmaﬁﬁiﬂrﬁ"]héﬁ zhyth@a %Mﬁﬁﬁﬁtm}b@’ 08 bﬁrﬁfﬂy&h vaﬁdusﬁgﬁiades of clinical

developRIRD BORefthr niost ot Shes "Corkinill 26 RE veRade fifes which

covaleatypoulifystha peotelse e dod dhisynaydastheatasmh. fo( Biaoy of #wri idReffects
oftheé}{%g% naI Chemi stry Letters, 1998 (8), 333-338.
ent and sel ective inhi b| tors of the proteasone:
di peptidyl 15 boronic acids"). In W2004/014882,
In W(péptldave woomio wsigs and ecidemmp’.o!uadis ars ¢isdosed sulnipke can be used to

d jghl bitors. Cg d[l ne P Benedi cte Marti n,
reduce{ag R d ISar | ot - Bonnenai ns, and
SmnlaMc%ﬁ@bﬁn(ﬁakk@yclleF bxii‘rl%edhby Mﬁ{%aét eﬁf gﬂ@@fg’éhﬁ:’ &aMedlcmal Chemistry

chem str , 1, di scl ose a series
Letterspfi9Ng di$)a736a—é3 8z ‘é\]ifépmcﬁndsﬂe&@BVfg indbitogs of thecprotsasome: dipeptidyl
bomml n(t}ll L)t or peptidom netics having 20 antiproliferative
&a 8 dr'ties. In W2005/016859 a series of boronic acid

In WOR0090U4EE2, p danédinpeiinds arids€ el @S ipkdteRsme e Bddrs.
t hat can ul at e apoptosis such as_by .inhibition of

Sandrige &%oﬁ@’@&‘ﬁﬁ Warfin deam-Guy ddderos, KXH“P% l%mnemmns and

MichelG 5 lock, JOAR! OERealhyipd Mot v B o, £ Dgsint gsciose o

series Bf hydrgzine-azapepoiliscdesiginedClae lpratasxbme\athbltﬂ:Bpepmﬂomlﬁencs having
3 8-4237 disclose a series of bis and half Schiff's
antiprqlileralve,prgPEf€Sy pol and tests showing their
In WOR0b5/D1 8839 £5adsVSE Birbhi¥iaki cdﬂhk?@ﬁd.@ Vsl 610 @c S QhE {aftpositions
of the papain fanm |y have been recogni zed as
thereolp dhat ntanamodnlate 3poptasigetush fasr by hahibatact wé mrotehsome activity is
nynber of diseases, eg. Miscul oskel etal diseases,
rious inflammtory di seases, including rheunatoid

Kalliogi" DBddud, | RosalRelh G0 R@IdefhSE, warfoha rIQﬁl@heDﬁﬁidSAQ“ ®mall, Michael D.
aut ohnmune di seases (Y. Yasuda, J.. Kaleta,

Shelleypapditigal WidGraundyatos| Bigomganic, &5Me igopb Chgmgstfgg)vol 13, no. 13,
4228- 4%17 I?l?sﬁfdsg a%'erlgz% ?15\%1%1 rhaﬁt ﬂ‘t%ﬁ]fﬁsmgso% gc@gﬂ)tof i rests showing

an |

disclo,

-ﬂ'xe}raﬂitilﬁbmmﬁ%*abtbmy ty conpl ex cl ass I |-restricted --

antigen presentation, especially in the 3
degradation of the invariant chain, a chaperone

3 quod |
Hme PRI AER A i o] 55y Wy BEG ol ol
targets For thb ércatmiont of Haumbériodiseaed) egsMnsc&Imskehtab Fiﬂsg%s ofarious
of cancer is er discussion,..i.e, it has been
inflampgtery fiScases. inglpqing %ﬁ%&t 8 ERiis PP RSP TS lerosts and
autmmﬁﬁﬁkg?s\ém {asudh! EtBl%Ench'I@a\} Bk Baw R@J 53f 2005,

Pat hol ogy, 163, 20 Surrmary The probl emt
973-93peCathdpsadS bﬂongmtu otk b§a$cenﬁtpr¢taasds igasanpmpuitae role in the

al ternat.i.ve inhi s.of th rot easone, cathepsin S
major getyp Rt v soaiescla iisstritte itin preagite Gy §erialnan the
treatnent of cancer, conpounds of the present
di scl osure can be used for the prevention or
treatment in nunerQus di seases, especially
reperfusion injuries (e.g. nyocardial infarct,
stroke, etc.) and di seases associated with the



The object of the present disclosure is solved by the
subj ect-matter of the independent clains. Further
advant ageous features, aspects and details of the

i nvention are evident fromj}he dependent clains, the
description, the figures, and the exanples of the
present application. 3a 1In a first aspect, there is
provi ded a conpound of the general fornmula (1) and

deg?rgl l qtu;nt@h ?hnre(e}gwfrariant ¢ \g@}g@% Q&e\r%n%daaepﬁ%qu@ﬂcg Lontﬁag L A complex. (W.

e e

- cath&Rr Snkptbpagatibh beapberds unddr Kisaydsion, S0t jes bemakawn that it is

facﬂ@g@%ﬁ? céﬁg@@% @Lgstrocyaq)rﬂ%sﬁiﬂ F la_ﬁﬁerg?tﬂ;y %cncan ¢ o%mal of

-al kenyl or -al kynyl, -al kenyl or -
Pathﬁ”é%%q%B- a kényl gr) al kynyl , - Ne( CH2) 11het-er ocycl e,
SunfekaNR4-) NIl ebenzi m da7ol yl , -
N12 NR4' benzot hi y
The_ @% @%‘H‘é@gxg&% fhs&gsﬁ{( %ﬁ, han klsé r%)/ lprowdeafilf(ematl‘re inhibitors of the

prof‘%%&?@) %‘% ]H %%%éﬁgﬂcﬁﬁr gi%: | c;yl (al kenyl ,

al.l cynyl)am no, hydroxycycl oal kyl, -al kenyl or

-allcynyl, hydroxyalltyl, -al kenyl or -al kynyl am no,
Fixchptlferglsr, actiglyom Heyieatmenf o eanger, eompownidr phpe prefral dsalasery lcan
be 18l ﬁﬁ"’i?fi l%[\rfntﬁ)‘nl SOHM M Yo mahétbus diseubes) é%pbclali)&lebﬁﬁwion

or - or a heterocycle; 20 Rd',

mjuwmsi&q@nﬂmmafdyal amfarol) suh&e,@@e}ﬁnd@wes a%ﬁpklém} |W161r the

hypg o @g/tﬁﬂkéﬁ’é ot ﬂ%ﬁiﬁim o 9@%“%%%%?%& cy cfho%F cﬁj,%7b%8ﬁle |
umx@lﬂ’{) BEbwi oﬁﬁwﬁéﬁ%/ brgaﬁi@ﬁle 1ike yadterid dad Iparas@skenyl or

al kynyl, hal o , -al kenyl or -al kynyl,
hydroxyallcyl -alkenyl or -allcynyl, hydroxyalkyl

Prese ﬂ% %FJ(%{ %ﬁpw%%p ?'%l tF%hn %E@e Jh(s)%{ses exist, which are

ofte| EMPYpRINY cPlecBie/lor only eﬁ'ectlve in patient subpopulations. Moreover,
existing therapies are frequently accompanied by severe adverse effects. There is,

therefore, a necessity for new medicaments prcferaﬁly without adverse effects for the

therapy of these diseases.

. 'The object of the present disclosure is solved by the subject-matter of the independent
claims. Further advantageous features, aspects and details of the invention are evident from

the dependent claims, the description, the figures, and the examples of the present

application.
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3b R7, Rr, R8 independently are H, hal ogen, alkyl,
-al kenyl or -al kynyl, cycloal kyl, -al kenyl or

-al kynyl , heterocycl oal kyl, -al kenyl or -alkynyl,
hal oal kyl, -allcenyl or -aIkynyI hydr oxyal kyl ,

-al kenyl or -al kynyl, -aIkeny‘lor -al kynyl am no,
Tn Atirkdakpect, ﬁi'ellé%‘ﬁ&bwd&f a &Hp@%‘ﬂ)bk E“f&@ral hﬁh@lﬁgﬁ%ﬂd salts thereof
aIkyIaryI or aryl; is 1; is 1; 10tis 1; Xis

; is C=0; Z1 is (C}Q)l R2; ZZ is (CH2)t-123; Z3 is

(CH2)t-R4; Z4 is H or methyl; le, R4 are
i ndependently from each other H, Phenyl, Benzyl,
3-13enzot hi enyl, 2- ®5Thi en hi azol yl ,
4- Pyridyl, 3- Pyrldyl 4- Pyrijdyl , Culnolyl
RTZ I nd 3- mndolyl t hyl N 2- Nap Y
J%F N en = @O

Buty/| > enzyP, ‘
pziCyanopenzyl, 3, 4-
| odobenzyl ,
I_pPhenbeenzyI,

p- Blonnbenzyl
p- Carboxybenzyl, - Chl gr o- benzyilli,
Di chl orobenzyi, p~Fl uorjobenzyl ,Op
p- Ni t r obenzyl , PentafILorobenzyI
n}FIuorobenzyI p- Met hyt- benzyl ,
whel&ypt ol i ne- 3- carboxyllc acid, 5- N@thyl 20
trypt ophan, 4- N@thyl-tryptophan 3-M
et hyl - 1Hi ndol yl, 2-Met hyl - 1Hi ndol yl, 2- Am no- 4-
v ethyl.- (h%rbqlfmngl,agn@l br ono- 4- et hyl - phenol
4- Eth 6- di 1 odo- phenol , 1-Ethoxy-4- ethylbenzene
O -Eth 1- 4- met hoxy- benzene, 4-Ethyl-2-iodo-phenol,
enyl ) - phenyl net hanone,
2-yl - et hanol ,
rahydro(ﬂ@qu|noI|ne 3-carboxylic acid,
oxy-1, 2, 3, 4-t et rahydr o-i soqui nol i ne- 3- carboxyli
Sulfuric aci d nono- (4-ethyl- 25phenyl) ester,
ic acid nono- (4-ethyl-phenyl) ester,
2-nitro-phenol, 1-te

R’ But%X)yR @@daﬁmentbfefpfgaﬁ@t %dCN t—OH alkoxy, -SH, alkyl, alkenyl- or alkynylthio,
4 (éoﬁ%queblehmsmmﬁermralkﬁ pzmea?.yi or 4alRyifA, dédozR“ SORY, -NO,,

ri.dyl , 2-pyrimdinyl,, 1 m
S YR i B o5l N A S K Otk -
2 RiHeAl dﬂymmlﬁ pNRazsaizmaLoalﬁﬂp;énl@ﬁglafl-mkyhypymmlowaum ~alkenyl or -
2-indolyl, 3-,. i m dazol yl |n1da ol

4- tleypdhy driiRy ﬁ%ﬂlﬁ!{lg 2=yl daol *zlkéswéx E N heterocycle, -

4- Rkﬂﬂﬁxuﬁﬂ&ﬁﬂﬁﬂ&aM&h whi ch are optlonally
subst i t,ut ed. by hal ogen, al.koxy, halo

| k
hal-bEK oYK berotiagelh rfdNKs JNRt Bengararodyl; %kaE!yraHi?mdé’aalgy"yI cycloalkyl,
compeeRt & _tikgyge n@(@iz) ;cqcﬂwhﬁ)cﬁﬁ;) , hySadxygkar (zﬂke‘ﬁ?ﬂ t alkynyl)amino,
or a stereoisoner. the 3 erein 5Yis % up.
of hfygrpmﬂyglo:([ kyly )alkenyl or -alkynyl hydroxyalkyl -alkenyl or -a kynyl amino, halogen,
haloalkyl, -alkenyl or -alkynyl, haloalkyl, -alkenyl or -alkynyl oxy, aryl, arylalkyl, —alkenyl or -

alkynyl or a heterocycle;

"

RY, RY, R¥ independently are H, halogen, alkyl, alkenyl or alkynyl -C(NRNR™R?, -(CH,),aryl,
CH,).NR'R?, -C(ONRR®, -N=CR'R®, -NR'C(OR®, cycloalkyl, -alkenyl or -alkynyl,
heterocycloalkyl, -alkenyl or -alkynyl, haloalkyl, -alkenyl or -alkynyl, hydroxyalkyl, -alkenyl
or —alkynyl, hydroxyalkyl, -alkenyl or -alkynyl, aminoalkyl, -alkenyl or -alkynyl, heteroalkyl,
alkyl-, alkenyl- or alkynylaryl, or aryl;
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0 Ra, Rb, 1,14, Rd independently represent H, -CN,
-H, al koxy, -SH, al kyl, alkenyl- or al kynylthio,
CO2R4', -C(O0)R4', -SO2NR4', -S02--alkyl, -alkenyl or
-al kynyl, -S02R4', SOQBR4', -NX2, -Nee, alkyl-,
al kenyl - or allcynyl am no, N&CR4R5‘ -NR4' C(0) R4-, -
RoaRk lﬁlEe’ﬂenclgH]t]y ﬁllekﬂ' rl))élo-geﬂ Mﬁﬁh -abAyiNgl- Qﬁﬂnﬁfyleycloeﬁi)neﬁﬂ'(&yl or -alkynyl,
or -al kyn
al klgﬁﬁéwcyclaqﬂkﬁénwkewi ar 1@%93[1 hajQalkgi-izjleny er elgaylel e,
C( NRéroxdaanzimHazg y&lkynyﬁ( %n%l'\lgﬂh%ﬁ%%lh'aﬁ%| Ydliyl-, alkenyl- or
C( NR4- Nebenzoxazolx al kyl kenyl or" al kynyl
cycﬂ”@ﬁ‘lY {00, heggrpasnyalkdaryl an deylhy | |
-0(C112) "[ O(CH2) JOCH3, hydroxyallcyl (al kenyl
al kynyl )am no, 15 hydroxycycl oal kyl, -al kenyl or
0 _alRyhyl, hydroxyal kyl, -al kenyl or -alkynyl am no,

“

m haliggen, hal oal kyl, -alkenyl or -allcynyl, haloalkyl,
-al kenyl or -al kynyl oxy, ny!, arylalkyl, -alkenyl or
r . afkynyl or a heterocycle; R4', R4-, R5

¢ indgpendently are H, hal ogen, alkyl, alkenyl or
al kynyl -C(N124)NR7' R8, -(CH2)naryl, 20-CH2)11NeR8,
X - COPNR7R8, - N=CR7R8, - NR4C(0)R8, cycl oal kyl,

7z -alkeny. or -alkynyl,
het er ocycl oal kyl | kenyl or - al nyI hal oal kyl , - al keny
2 iy Gl qu CHBR; rﬁ%ﬁ hﬁmﬂ%m AT REAYE or -al kynyl ,

R, ﬁ?y ﬁp %Yﬂeﬁéﬁhenﬂr @1[05{3&\}!111 otﬁér H, @’h&)ﬁ‘ Elemzyﬁ@] Eflﬁ%tiﬁxrllyl 2-

enyl or -a het er oal Kyl kyl -, al Ken

o Yy Pkl lor LBIT . SRIdye 2 Iﬁgdylnd?eﬁélﬁdléht Yyadolyl, 3-ndolyl,

car %tﬂlbéﬁ%n@ggmapﬁiylfy -'Naplﬁlflk %ﬂ)ﬂnuﬁﬁe | kY R¥bobenzy], -Bromobenzyl, p-
cycloalky , -al ken or -a erocycl oalk P

e iyl SR berabl b bénzls Kok, Cyancberzsl, 3.
: al[ki}lﬁ]bﬁlobena)yldr ?)ﬂlﬁlréﬂﬁéhzyl a}ly KﬁWe'nzyqr p Nltlféﬂ%ﬂgyi Pentaﬂuorobenzyl p-

-aIkenyI or -a am no,

al IRpanplkerTsho m- EJ@P@ urly|p- I\’Iathwlpeam Trﬁaatolap«;»rc-arbmﬂncs acid, 5-Methyl-
( Q}E’?toghan' $4- ﬂfiethkfﬁ( to) |a§ Q l\@efth -’lHllﬁdOZylS ZQVIQIJhyIZﬁ-I inﬁolyl 2-Amino-4-

2,6-Dibromo-1- ethyl—phenol 4 Ethyl 2, 6 uodo—phenol I -Ethoxy-4-ethyl-

benzene, 1 EthyI—4-methoxy—benzene, 4-Ethyl-2-iodo-phenol,  (4-Ethyl-phenyl)-phenyl-

methanone, I-Thiophen;Z-yl-ethanoi, 1,2,3,4-Tetrahydro-isoquinoline-3-carboxylic  acid,

| 7-Hydroxy-1,2,3,4-tetrahydro-isoquinoline-3-carboxylic acid, Sulfuric acid mono-(4-ethyl-

~ phenyl) ester, Phosphoric acid mono-(4-ethyl-phenyl) ester, 4-Ethyl-2-nitro-phenol, 1-tert-
Butoxy-4-ethyl-benzene and 4-(4-Ethyl-phenoxy)-phenot;

R' is phenyl, 4-pyridyl, 3-pyridyl, 2-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 3-
pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, 1-pyrazolyl, 3-pyrazolyl, 4-pyrazoly1,"-2_7i_1_1d01yl, 3-
indolyl, 1-imidazolyl, 2-imidazolyl, 4—teh“ahydro-thieno[3,4—d]imidazo]—2—one-yi, 4—phenoxy;
-benz-1-yl, which are optionally substituted by halogen, alkoxy, haloalkyl, or haloalkoxy. -

In a second aspect, there is provided a compound of the general formula (I), salts or a salt or a

stereoisomer thereof
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R2, R3, R4 are independently from each other H
Phenyl, Benzyl, 3-Benzothienyl, 2- Thieriyl,
2-Thiazolyl, 4-Pyridyl, 3-Pyridyl, 2-Pyridyl,
2-Qinolyl, 2-Indolyl, 3-Indolyl, Ethylbenzene,
2-Naphtyl, 1-Naphtyl, p-Ani noffenzyl, p-Azi dobenzyl,
p- Bronobenzyl, p- 20 Hydroxypheny{, p-tButyl-benzyl,
p- Car boxybenzyl , p-Chl gro-benzyl, | p- Cyanobenzyl, 3, 4-

Di chl or obenzyl , - | odobenzyl ,
p- Nitrobenzyl thenylbenzyl,
r1.M Fl u ]oben » LN Y
-ca i _ bt h pt O afl, D
mhyl-tryptophan ndolt’y
2 Met hyl - 1H-i ndol lyl , I hyd - phepbl |

2,6-D brono-4-etﬁ§|-phe ,
4- Et hyl - 2, 6-di i odo- pherjol , 1-Et hoky-4-ethyl- 25
benzene, 1-Ethyl-4- et hoxy- benzen€, )

whéaikt hyl - 2-i odo- phenol

(4- Et hyl - phenyl) - phenyl net hanone,
1- Thi ophen- 2-yl - et hano

v 1, 25%”§m$gk§ggrgiﬁnlsqu|nollne 3-carboxylic acid,
7

droxy-1, 2, 3, 4-tetrahydr o-i soqui nol-i ne- 3- carboxyI|

Sul furic acid nono-(4-ethyl phenyl) ester,

Sphdyi cqaci d nmono- (4- et hyl - phenyl) ester,

@_ ro- phenol, 1- tertButoxy-4-ethyI-benzene

hyl - pheﬂE&y) phenol ; 30R. 1lis phenyl,

'dyI, 3-pyridyl, pyr|dyl 2-pyrimdinyl,

i di nyl , 5-pyrinidiny|, 3. pyri dazi nyl ,

zinyl, 2-pyrazinyl, 1-pyrazolyl, 3- pyrazolyl
2. i ndolyl, 3- indolyl, 1- |n1daz

R’ 4'bpﬁ,{az“°'|¥ dentl H, -CN, -OH; alkoxy, -SH, al ! Ylicenyl- or alkynyl
> R K da 8 eyppn ently represent - alkoxy, - aky alkenyl- or alkynylthio,

4- t eig,rhydroy'hi 8 13“ 4-gi},i-gicflazgkengt @f‘eal)dfnyi —SOzR SO3R NO,,

4- phenoxybenz- 1 whi ch are optional | su stlt

by & Bgeﬂkylaﬁllse@ oraipBd ARy, TrCHhE o Rasg" aCO -haloalkyl, -
thi %15&;@13&3 kﬂ“’i heRE-d5- hﬁfo@l’l(yld Qﬂkeh:lﬂ%r Uaﬂ@yr@f ﬁRﬁ%@QRSIﬁ -alkenyl or -
as defined a

i f desired opriate.,
adj AaNk s alﬂa &%"i‘ﬁ ves kYl t h%r pr GE‘M’@h on-NJ¥’ (§H:)cheterocycle, -
nedugmﬁgnk%&ﬁhngh@mpreatnent or prevention of a

di sease,..characteri zed (&ﬁeng;prollferatlon of ce

3e AR IR berothiggelh -C engaxazalsdelkol dkepd @ 61#5@{1 cycloalkyl,

CONPRUNY &S ﬂ?ﬂyﬂedo@bgyﬁ)(cﬂg NeUetay a@dvmx&:hkyl (alkenyl, alkynylamino,

appropriate adj uvants and Itives, for

pr d’@rér@twﬁoelwla afsryl eyt olrydqullfyfhea%kﬁ%tor oplkynyl amino, halogen,
pr aMRaty 10 Ihy1 3y CH]I@@?IS Ral&AnaN gyl gealich o, aryl, arylalkyl, -alkenyl or -
yperproflferatlon 0 keratlnocytes Ina fifth
aspleny! of AbstEosslepr ovi ded the conmpound as defi ned
above of the general fornmula V: wherein Ra, Rb,

and Re are independent from each othe

R o e bt de B T o Thogh DR MRS, (CHaryl

l S -QHQMH@"R@ acEPRNRA¥Ndnselrért e’ OfORE, NBycWalYR -alkenyl or -alkynyl,
nprisin

beﬁ]fg?r%yqlqﬂm ( zalkel ox 8 mi gl di heloalyli ni rpdserg- ph -alkynyl,

nyl propan- 2-yl am no) - 3- (1Hi ndol - 3-y1) - 1-

oxopr opan- 2-yl am no) - 3- (1Hi ndol - 3-y1) - 1- oxopr opan- 2-

yl ear bamat e,

N-(1-(1-(21-(2, 4-dioxoi mdazolidin-I-ylimno)-3-phenyl

propan- 2-yl am no) - 3- (1H-i ndol - 3-y1) - 1- oxopr opan-

2-ylamno)-3 -(1Hindol-3

-y1l) - 1- oxopropan- 2-y1l) - 5- ( 2- oxohexahydr o-

1Ht hi eno[ 3, 4-dj i m dazol -4- 15yl ) pent anam de,

2-(3-(11-1-indol-3-yl)-2-(2-(3-phenoxyphenyl)acetamd

0) propanami do) - N- (1- (2, 4- di oxoi m dazolidin-1 -

yl i m no) - 3- phenyl propan-2-y1)-3-(1Hindol-3-yl) propan

am de, pyridin-3-yl net hyl

1-(1-(1-(2, 4-di oxoi m dazolidin-1-ylimno)-3

- phenyl propan- 2-yl am no)-3 -(1Hindol-3-y1l)-
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1-(1-(I-(2, 4-di oxonni dazolidin-1-ylimno)-3-phenyl pro
pan- 2-yl am no) - 3- (napht hal en-2-y1) - 1-

oxopr opan- 2-yl am no) - 3- (4- flugrophenyl) 1- oxopr opan- 2

-yl car bamat e,
102h>(d20>§alﬁy1hééﬂ(%1%h%ﬂzéht§,lﬁ§1aﬂ éo%émcyll\#a(uée l%r 4m®n91>< thﬁ‘ibﬂ%d -alkenyl or

zol idi n-l -yi |n1no} ? r opan- 2 hi azol e- 4-
car B8xavh la:@roalkyl alkyl-, alkenyi or alkynylary or aryl

6-chloro-N-(1-(2, 4- d|0x0|n1dazolld|n I-yI|n1no) 3- phe

R ylggopan 2-y1l)-2H chronene- 2-carb

N (T

i}
m
r
t
X
Z

D Rontnen bk bl haipe, ol oy oL sheapir-afseny! or -alkynyl,

- 2- Ne@bd}@l%ﬂﬁﬂ' gﬁ’(&rﬂ/l or ~alkynyl, haloalkyl, -alkenyl or -alkynyl,
3-chl oro- di oxoi'm dazol i’ di n-1-yli M no)-3-p

nyﬂﬁﬁﬁﬁ&ﬁbé» @ ﬂvis%pr@byvéurﬁ%ﬁﬁlPfhﬁﬁﬁﬁén@ﬂmo amyL alkenyl- or
152600 r@léﬁ'&o alkylaryl, or

ﬁﬂg %gloxofﬁ?dé§%??dlhmY yl i m no) - 3- phenylpropan
-2-yl)- 2 6- di met hoxypyri m di ne- 4- car boxam de.
Detaiyl ed Description of the Invention The
present invention relates to conpounds of the genera
Foriffl as (1) and/or (VI) or a salt or a
20sj;¢r eoi somer thereof, 25 WO
2007/ 017284PCT/ EP2006/ 007933 4 wherein is -N eRb,
-NReG=ONRaRb' - NR, C=SNab, -Nr C=NRdNaRb, - C=ONRaRb,
hetigpagyel e, or aryl; Ra,Rb, a x, Rd independently
represents H, -CN, OH al koxy,  -SH, al kyl, al kenyl -
or lal%ﬂayltmo -0RR4', -C(0)R4', - SC2NR4.

NRAR - “or al kynyl ami no,

%} ;P kZﬂlls(SCI—E -IRer)Zylls (@er{ ak. l"ﬂyl or meth 2R4' S03R4"
R2 R

?elwrdependqrmlymnuﬂﬂé( @I}lwﬁ ennRBengb Hidmahirpll 2-
- al ﬁfﬁﬂ%i QFThla%l ym% 1, Neryld: rﬁall’ﬁﬁgflkyi-Qumo 1k§ 'ﬂi@oly] 3-Indolyl,

alk I Ken
yéquneo r2-N9aJ|htyéy h%aphtyl, I\RA‘“GT@PE)ZY% drézlé@vw p Bromobenzyl p-
C( bﬁil‘ﬂiCbbl-Chl-blellél—
o DD B820L ¥l Carborybenl, p-Chloro-benzyl, p, I

a| kl%chlorg q:r@glnwp Fdl,lor@ep@@/,nyp Iodobenzyl p-Nitrobenzyl, Penta uorobenzyl P
Cyoéh%hgéﬁkyl %11 Fﬁlﬂ%lbgfzylalﬂ Méﬂlxzi bén %]%&fn@é?c)a%%hﬁ, acid, 5-Methyl-

hydr oxyal | cyl (al kenyl janino
hy CH’Y@WB%I @Meﬂyi—trypt@hﬁ@ngflvl@byl 1 FRgelyl 2- Methyl-1H-indolyl, 2-Amino-4-

hyc&rﬂ%gﬁénwl ) eﬁimh-eﬂm ?@h&y nxlﬁt@nzra%oma IREEN, 1-Ethoxy-4-ethyl-

hal oal kenyl or -al X hal oal

- alh@é?f?p% of Eﬂml QWOXWWG%W E@W&?“&E‘R}F’heﬂo al (4cidinylphenyl)-phenyl-

or m@lllé_ﬁ)fﬁg,/ | Iofhlgphlgﬁﬁ%i %Xrﬁ)'l,e 1,2,3,4-Tetrahydro-isoquinoline-3-carboxylic  acid,
7-Hydroxy-1,2,3 4-tetrahydro-isoquinoline-3-carboxylic acid, Sulfuric acid mono-(4-ethyl-
phenyl) ester, Phosphoric acid mono-(4-ethyl-phenyl) ester, 4-Ethyl-2-nitro-phenol, 1-tert-
Butoxy-4-ethyl-benzene and 4—(4—Ethyl—phenoxy)—pheﬁol;
is phenyl, 4-pyridyl, 3-pyridyl, 2-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, Sprrimidinyl, 3-

. pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, 1-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, 2-indolyl, 3-

indolyl, !-imidazolyl, 2-imidazolyl, 4—tetrahydro—thienb[3;4~d]imidazol-2-one-y1, 4-phenoxy-
benz-1-yl, which are optionally substituted by halogen, alkoxy, haloalkyl, or haloalkoxy.

In a third aspect, there is provided the use of a compound as defined above, if desired with appropriate

adjuvants and additives, for the production of a medicament for the treatment or prevention of a disease

characterized by hyperproliferation of cells.
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20 Rd', Rd-, le independently are It,
al kyl, alkeityl or -alkynyl- |,

(CH2),,aryl, -CH2)nNR7R8, -C(0)NR7RS,
-NR7C(0) R8, cycloal kyl, - al kenyl or

het erocycl oal | cyl ,

hal o- gen,

- O( NR7) NR7R8, -

- N=CR7R8,
-al l cynyl

-allcenyl ¥ -allcynyl

In m&@?zlsbé@t 'thert?i{s 'ﬁﬁﬂﬁﬂ'ed @1@ use (ﬁ llcEYPOUInd as Mé@ﬁ%@é |1ﬁié!;1red with appropriate

-al | cenyl ydr oxy

-alken or

al k
adjuvgpi}s él}q‘?}dldlt]é(?ﬁv fﬂlj QHPW%CH‘)&IOFE a Wﬂlcgzpen]; gr Ff@y:ﬁ?qment or prevention of a disease

cha&%ﬁfeﬁ%&ﬁ%perﬁbllﬁﬂﬂaﬁon FkghdesteOr al kynylaryl,

7/'017284PCT/ E1' 2006/ 007933

“hydroxyal I cyl, -allcenyl or -alkynyl

or aryl;
5 .
, -al kenyl or

Ina fﬁ:hlkdxwi RS 19?;‘0\’1@&&(&{& Sompfd hllﬁﬁz@mﬂ.ﬁncg rab(ﬁrle Ky hy! @H&an ®rmula V: )

ni s
0 or

heteroaryl kylaryl, or arg%

or 1; ris O to 3; tisGo 3; S

C==0 C=Sor a singlggbon

i ndependently frome

or a side-chain of the

acids, which are alanlne>= rg|n| e‘

asparatic acid, cysteing, glutanpge

gl ycine, histidine, isolgucine

met hi oni ne, phenylalanwﬂ%, proline,

trypt ophane, tyrosine, or valine,
ZZ or, Z3 respectively,

O% :

| euci ne,
senne,
and in case of

't he, carbon ato

to 8 5ms 0,
N 10 Zis CH2,

Z¥, Z72- , Z3are

CS-RRMV(CH2) t - R2

curing am no

ar agi ne,
utam c acid,

| ysi ne,
t hr eoni ne,

up wh

IoaIkyI,

i Moy
|kyl1\|anyl

, al kyl ©, aIIceﬂQI- or
25 al l cynyl) oxy,

hydr oxyal kyl

al | cenyl - or
or al kynyl aryl,

ollne
[ at ached, and the -NH g [
Rgtt ed carbon at om Bs~e p r tYof ]?t{lh
SysS prollne si de- chai n; 4|sLtyNa !
alkenyl or aIIUynyI , allcoxy, or c
-alkenyl,or -al kynyl ; R, R2, R3, R4
R|nd tth ot her
thE or aIkynyI , cyclo
>¢ocycl oal kyI - al A¥ngl o
, haloa -alkenyl or -
Ic ny th|o ~sloal (alkenyl
kyl , @ “al | cynyl
Re (aI al kyk al kyl -
aIIcynyu1an1no aIkyI alkenyl
al kyI . al kenyl B or " all cynyl'sul finyl,

al kyl -

|| | kenyl.-
whereilrkﬁzh X{b {{é)“r a % a}(/e CE’E?]H@FIX ﬁ‘oTnke)e/uﬁg crtSle:r seg?c&e)%/l]n% ,deﬁn%crl above.

aIIcenyI or aIIcynyI
I kyl | k |
i Sy P E PP se s By PR ity

aryl oxy, heteroaryl, aryl,

sulfnylalkyl(alkenyl

6&0

halogen or resi dues of the

alkynyl)

| k l.k ,
5 |°f5*a AL

benzAyP! | Qv ng f(NM]@XOlM@&H@MﬁSﬂ?&FEﬁ}E}R@&Q@M%@ «(fH-indol-3-yD)-1-

oxopropan-2-ylamino)-3-(IH-indol-3-y1)-1-oxopropan-2-ylcarbamate,

N-(1-(1-(I-(2 ,4-dioxoimidazolidin--yliming - 3—phenylpropan~2—ylamino) 3-(IH-indol-3-y)-1-oxopropan-
2-ylamine)-3-(IH-mdol-3-yD-1-oxopropan-2-yl}-3-(2-oxohexahydro- 1 H-thieno[ 3,4- d]1m1dazol 4-

yl)pentanamide,

2-(3-(IH-indol-3-y1)-2-(2-(3-phenoxyphenyl Jacetamido)propanamido)}-N-(1-(2,4-

ylimino)-3-phenylpropan-2-y1)-3-(1H-indol-3-yl)propanamide,

dioxeimidazolidin-1-

pyridin-3-ylmethy! 1-(1-(1+2,4-dioxoimidazolidin- 1 -ylimino)-3 -phenylpropan-2-ylamino)-3 -(1H-indol-3-y1)-
1-oxopropan-2-yiamino)-31 H-indol-3-y1)-1-oxopropan-2-ylcarbamate,

benzyl

3-(4-bromophenyl)-1-(1-(1-(2,4-dioxoimidazolidin- 1 -ylimino)-3-phenylpropan-2-ylamino)-3-

(naphthalen-2-yl)-1-oxopropan-2-ylamino)-1-oxopropan-2-ylcarbamate,
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5wherein Wis N, C; Re is H halogen, alkyl,

-allcenyl or -alkynyl , cycloallcyl, -alkenyl or

-al kynyl , heterocycl oal kyl, -al kenyl or -al kynyl

hal oal kyl, -al kenyl or -al kynyl , 10hydroxyal kyl,

-al kenyl or -al kynyl , -al kenyf or -al kynyl am no,

al kyl -, al kenyl - or al kynyl am no, heteroaryl,
pyriiokGylinahyll , 3qn-basimbipheny RS B{1-(D.8-dioReinllipetidien tythm]))Bl:M phenylpropan-2-
ylafab)-3- (1{3@&&5[&% Y2k680p2m 24ilamino)-1-cxBprapasy) yIgiQute, | f

not stated otherw se, denotes a |inear or branched

tert ey 0~ 2 41% ggx@sﬁﬁf _akhye, 4510§0ﬂnidﬁﬁ)ﬁﬁmq[yhmlﬁaﬁ]§Eﬁgyﬁ)@hﬂb-ylammo)ﬂ—

(na %]& lﬁlg" % Myi_ %ﬁe@grybﬁy a linear or

ranc

of .one Sj. X, car.b to a . 1 s

Pt a@ﬁwﬁgylégﬁéf@s‘**aoww g R afet i ey 1ol
yl- ‘PW{S’PHB‘?‘@F‘@F‘% (A Fgingqlhaly! - prﬁl?aﬁﬁé’#@f?a@ﬂﬁa n of one

to six carbon atons, which can be substituted by one
bengyl I-figi-€. 4 disxaimidaeriidé-RAimimg-JbicndpraesniZndeiming)- Heptshalen-2-yI)-I-
0xXOPOPACY YOI 28 APCTHEPIRDDIG1-007p833n-7-yRebamdependent | y.

represents H, -CN, -OH, alkoxy, -SH, alkyl, alkenyl-
2-(23-dify deyteyi kdfitn® 5-y1)- QR R4 dioxofx(i @)y Bfin-1-ylu{RdYR4phenylpropan-2-yl)thiazole-4-
carboRfidre,al kyl , -alkenyl or -al kynyl , -S02R4', SC3R4',

- N2, - NR2v1e al kyl -, al kenyl - or al kynyl am no,

- | : .
6- chohll;\ll: %{I %%/ﬁ ghﬁ%%\%ﬁﬁds% lzgﬁg?lggﬁ ?flgl%lp%i-gﬁdf{—%lfc@lllelﬁg—a)élirboxamtd,

N- (1-(2"_4e ﬁééﬁymlfi?(zol[ly R? P mog/-?-ph%y]prqp&n-5 yﬁé/mna(r)nramidal kynyl

- 3- chl %%%@gﬁé%ﬁg%rw%mgﬁwmp eqrg]agllbg] éa 2%9%5wy§p|ulfonyl)thlophene—

ZCQWQ@WKkéWkenyI or al kynyl , cycloal kyl, -alkenyl -or
--al kynyl , -0(CH2)"[Q(CH2) " 1- OCH3,
N-(IHQ drdooxp anhitazblican-kginyine)-2bkepplpfopan- ihy];}@ 6- dlmethoxypynmldme 4—carboxam1de
hydr oxycycl oal kyl , -al kenyl or -al kynyl , 10
hydr oxyal | cyl , -alkenyl or -allcynyl ami no, hal ogen,
hal oal kyl , -al kenyl or -al kynyl , hal oal kyl, -al kenyl

- Detflled DRGHAYIF tXMvendiby | , aryl al | cyl -al kenyl or

-aIIcynyI or a heterocycle the C -C6-al kyl,

C6- al kenyl and C2-C6-al kyrtyl residue may be
The§é€|5@’éﬂ%f8“tfoﬂé‘ﬁﬁ“?9rf9 cgPBedT i seasraldormaples (D a(%’P{S(,VD orasaltora
stereo@iiSHRercoiCaCH,_ - C3117, - CH(CHB) 2, - OH2- CHi2, 15

CH3) =CH2, - CH=CH- CHB, - CAH9, - CH2--CH( CHB) 2,

-CH(CHS) C2H5, -C(CH3)3,-C(R9)3, -C2(R9)5,

-Cl-12-C(R9) 3, -C3(12.9)7, - C2114-C(R9) 3,

-C2114- CH=CH2, - CH=CH C2H5, - CH=C(CHB) 2,

- CH2- CH=CH C113, - CH=CH CH=CH2, - CH2- CC- CH3,

-Ca- G CH=CH2, -CH=CH Cl--CH, -Cat-C. 7=CH, _

-C2R4- CH(C113) 2, -CH(013)-C3117, -CH2-CH(CH3)-C2H5,

20 -CH(CH3)-CH(CH3) 2, -C(CH3)2-C2H5, -CH2-C(CH3) 3,

- C3H6- CH=CH2, - CH=CH C3117, - C2H4- CH=CH CH3,

- CH2- CH=CH C2H5, - CH2- CH=CH CH=CH2, - CH=CH CH=CHCHS,

- CH=CH CH2- CH=CH2, - C(CH3)=CH CH=C112,

- CH=C( CH3) - CH=CH2, - CH=CHC( CH3) =CH2,

-CH2-CH --C(CH3) 2, C(CH3)=C(CH3)2, C3H6CECH,

-C=-C C3H2, -C2H4- CaC- CH3, -Cl-12-C2=-C C2H5,

- CH2- EC- CH=CH2, -CH2-CH=CH C-5:-CH, -CH2-CEC 25

C=TCH,-CH=CH-C-r-CCH3,- --CCl-12-CH=CH2, -

CH=CH CH2- 0sCH, - C( CH3) =CH CH=CH2,

- CH=C( CH3) - - CH=CH2, - CH=CH C( CH3) =CH2,

- C( CH3) =CH CE- CH, - CH=C( CH3) - CECH,

-C--=CC(CH3)--CH2, - C3H6- CH(CH3) 2,

-C21-14- CH(CH3) - C2H5, -0-1(CH3)-C4119,

- CH2- CH( CH3) - C3H7, - CH( CH3) - CH2- CH(CH3) 2,

- CH( CH3) - CH( CH3) - C2H5, - CH2- CH( CH3) - CH( CH3) 2, - CH2-
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30 C(CH3)2-C21-15, -C(CH3)2-C3H7, -C(CH3)2-CH(CH3) 2,

2 (CH3) 3, -CH(CH3)-C(CH3)3, -C418-CH=CH?
CAHY, - C3H6- CH=CH- GH3, - CH2- CH=CH- C3f R /EP2006/007933
-C21-14- WD 2007/ 017284PCT/ EP2006/ 007933 8
CH=CH C2H5, - CH2- C(C1-13)=C(CH3) 2,
- C2H4- CH=C( CH3) 2, - CC- C4H9, - CH2- C="C- C3117,
"C2114- CC- C2115; a cyckoal kyl greup denotes a
non-aromati c ring systemcontainijng three to eight
carbon 5 atons, pref@rably g£bur tjo ei ght carbon
atons, wherein one df fore ¢f the carbon atons in the

ring n be Hubstlt i by HRO being_as
\W abheve ™t he-T3>¢{S8- )?ll e 'du be @
e ,ectedzfromth grouHcon‘pri ng -c c3Hy

-cycl o-C4117, -cycl o-O
-cycl o-C71113, -£Yycl o- 1115 ror phoI | ne 54 yl,

pi perazi nyl, 1-alkyl pi perazine4-yjl; 10 the foI | owi ng
definitions are given & | e of al kyl but

.al so encl ose al kenyl and al kynyl to be placed at the

WherelBositi on of alkyl; a heterocycloal kyl group denotes a

Y

R’, R°gRSuB

non-aromatic ring systemcontaining 2 to 10 carbon 15

at ons and at | east one heteroaton1llke 0, N, or S,

lib e NRIR o ndNRICFONBRY NRFCESNIGR 2+ BRECFNRINIRY, | 1ZFONRR®,
gﬁ ubstituted by R9; prefered heterocycl oal kyl

3P HC&r BT &Yel i ¢ am ne, norpholine, cyclic urea,

cyclic thiourea, cyclic guanidine, diketopiperazine,

Iactaq1and i m dazol i di ne-2, 4-di one; 20 an al koxy

dadencadently Gepatdeps Hal-Chen®H, alkapnySH, gxilmlbpalkenyl— or

t I d th

@ﬁl%ﬁ‘%itﬁ% p&?g r abﬁ)(/a n’ef#fc?x et%%%aﬁ{yl 3@? 8%(?{311(3'“3’1 2 "
ISHRDOS0.8" , PBINHXNRITOY IQﬂk)dI; aakéﬁ)yl—tbn mﬂMQDQHeSR“‘RS’
an & al kyl. groyp, the al kyl group being as dejl ned
SDBIELON 2R ki Osbalonlkyh -gken caerbyeY o VK| Bfithaloalky], -

SR 2 ?@Pﬁlétﬁﬂﬁa ?fa@}d%%%eg yng (M;ge INR*-CO-alkyl, -

llkteytlls Ubf | alityngl ngl MR MG H)hetesaryele] c-C )NR“abuﬂlzhindazoly}

Jﬁ% SR Pemsensolul iR M pered ibuicaiial gIER or alkymyt

h%} M%@nyl va EﬁW' subf onygjkyrmopyl sul, @@th[o(cgz%]rocﬂ%

but yI'sul fonyl (incl’uding all isdneric fors)

hiyéeoxyalyd (@B 2IKYBHIRETINEP bedepashaliglaralkenyl or -alkynyl ,

%IK@/)I $]J§yol]?| hgﬂé@rou de ot es Z}H/%‘sﬁ%l kézlﬂezﬂﬁ;f %ﬁ‘(en%oupd]kynyl

MeloBikyl, hi ey | or eélgj)ﬁy‘l h(b)@DQﬁW'ar&laﬂ@l uc{ﬂk@xyaldr -alkynyl or a
an

i sonmeric forns), the I'ike.
hetezapyelel £ i nyl al kyl group denotes a

-(alicylene)-S(0)RL group, where Rf is al kyl as
defi ned above, e.g. rnethylsulfinylethyl,

R, R%ELRY @aéﬁe:nﬁyﬂtw eyl tilog diling, akénylmrmlryrgrt ar:omﬁNw R®, -

e e
qﬁy sul ?gﬁ)}é prﬁc;epty OC%@E&H}% ng&gﬁnet%h%al? ﬁt)a’lkenyl or -

alkgnyhe hyddogyalkyl, anlkahyoory elkgryl griydpxyelist, ealkanyl or -alkynyl

RO a1k i O AN IS Ho Y Br Akl sy, or ary;

group of three to six carbons substituted 15 with at
| east one al koxy group, preferably one or two al koxy

R, R’ gRﬁ upk:pemienﬂglmll—l (hplogn,oalbyld enllotnerk on rallayrivy | cgrlml]gyl -alkeny!

oD, Bearsystoalon et H&ﬁ“ﬁo&‘ﬁgoﬁﬁe QT or -alkynyl

hal oal kyl group is preferably a-C(R)3, -CR(R")2,
-CR (R")R", -Ca ")s, -CH2-C(V)3, -CH2-A Y(R") 2,
-C112-CR (R')R', -



20 CG3(R )7, or -C21-14--"R )3, wherein R, R', R
represent F, C, Br or |, preferably F,; an

WO 0 al kyl group denot e% an HO al kyl gr ouf CH¥2006/007933
al kyl group being as defifed above; an hal oal | cyl oxy
group denotes an al koxy group which is substituted by
one to five hal ogen 25 atoms, the alkyl group being

p ggfl n dl’a %(}%,(1 th% hal,oal Fg?ﬁq ﬁ%%@lﬁ%iqgalkyl-, alkenyI; o

Ezﬁlﬁohe%éar} or alfgH2- CR (R") 2, -
@y 0C3(R 7or ©0C21-14-C(R )3, wherein
R R' represent F, d, Br or I, preferably F;

%097/017284PCT/EP2006/007933 10 an al kyl am no

d 8 % denotes an HN-al kyl or N-diallcyl group, the

5 m dkkybr group being as defined above; a hal ogen group
is fluorine, chlorine, bromne, or iodine; 5 an aryl

I g8 8up3denotes an aromatic group having five to

lgbgggn carbon atons, which can be substituted by one

or noie substituents |l e, wherein RO being as defined

above, preferably phenyl, 1-naphthyl, 2-naphthyl,

hi phenyl, 1-anthracenyl, or 2-anthraceny|; 10 a
X Eb?&gkyl group denotes a 5- to 10-nenbered

ogyEl HC i .contains at |east one
*i?t?{ Ex6)| (L IS%%%%B]%E@B !

heterbat om’l This heterocyclic group can
be fused to another ring. For exanple, this group can

selected from a hlaz fhi
21,2 B 35 6F gpendaty e Gichser Coy bRKT (CHaR? or aside-chain
[ [ a I
(U BEOUS ki ndo SRS e i, spasi
Bsparati¢ hﬂlddlca&t@hle,SgWammeZ gﬁlimudmaiogly@ny,l hlstldme isoleucine,
xadi az 2, 5-thj.adi azol

5 Jeiir R Mhionink. phenitaSne SOy ST Giippe, ryptophane,

ROk Ydr, valing) wnaqh Yhse GERURAQ 7Y (22 (ﬁ"2f3lté%>@w1vcly, the carbon atom
3-furanyl, 2- t hi enyl, 3- thlenyl 2-

by yhagh 1t 1aapwhedyand thepVHgrpup M}é@%ched_tpmwbon atom
di
T T

ikf¥razoly: 3- pyrazolyl 4- Ipyrazolyl I
etrazol - razo azol yl
20 Z° Holsy Pﬁeasﬁnﬁa!iwy O%Yel 6T £¥6)0 kbR iyl ;
benzo[b]furanyl benzo[b]thlophenyl benzi m dazol yl ,
benzot hi azol yl, benzoxazol yl, quinazolinyl,
R, R, QR1 Réna:zindd:pt;aﬂe;nt@:lﬂeml'dadx atiehEn 8H] GHL DY, 62V, dNO,, alkyl, alkenyl

guiaﬁﬁﬂ nyl , ?&gﬁ' UI n I | nP/'I']FﬂtI SO C@ﬂa’h;% Por _alkynyl

%g@l%ﬁlk?ﬁnalﬁ@n %Psélkhwleﬁu@l/ QIMEn! o gii W R8BI Falkenyl,

whérei n bei ng "as déf med above;

o h@@’evbml bydrerpilld, salkenérscylkiudl, Kiypidragyelipy! Galkenyl, alkynyl)

SN COE, AR g TR ) S R ™

ﬁg@kﬁlﬁr{yﬁ 24IRPR! alke@g- dehlkynAkifon)yl, VdiRyla, alkenyl- or

S|ng The I|nkage to the central nnlety m ght

ebfmx urf?maékyﬂhe (alkrgl, paptkymyD.t hallgdy| pkepyl- or  alkynyl

a ) a?faﬁgh%uég%rg@ 4] %S’DF{QD@& 2 ; /agl%%/lg’ P gtj’r:oc%iﬁ)é 2581%39%@33' (alkenyl,

30 alkiyuy]).) ammﬂk‘ylﬁa&dm refkgry1), fagkoxgniufybdxy[TheRtoaryll ary, halogen
oxygen atom preferably phenoxy. Al ki osuw_ Conmpounds
8¥“FK@£%?§ ﬁ?‘?%@@%@ﬂnﬁﬁnay exist as different
optical isoners the nature of 5 which will depend
upon whet her each nodified amno acid residue is
present inits "S" or "R' chiral form The present
invention includes wthin its scope each possible
i soner. Preferred conpounds of the present invention
i nclude those wherein all chiral centres are present
in their "S" chiral form 10 The invention also
provi des a pharmaceutical conposition conprising a

=

10

N
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25 Such conpounds may be converted to their
respective N, O-di nmet hyl hydr oxyl am de derlvatlves- _
“K)gpﬁﬁﬁgﬁﬁ pepti de coupllngf%eagents (Na. ri %ﬁkﬁpﬂns
S., Tet-Lett: 22, 3815-38 1981). The protected
amno acid aldehyd can be obtained by reduction with
[ithium al um nium hydride (Fehrentz J A, CastroB
Synt pesi's, 676-678, 1983 ). The protected am no acid
al dehydes can be converted by standard conditions
such s healing in 30 ethanol ter in the presenge
of s acetate and tfRe

appro rot ect ech.am po~aci .

conpoynds ¢ ige conver AR
depr ottect i.On d coupling reac |\ons with commerciakly
obt ai nabl® anino acids to conpounds of the formula
(1). WD 2007/017284PCT/ EP2006/ 007933 12 In a

preferred enbodi nent of the inyention, Y is a group
wherei n 5s j to 3; R12, R13 are

i ndependent |y H' r aIkyI Ri4lis H, Celkyl Sg§11
RI; e SLH{:S; Zi

1, nmeY 1, 10 rs (CH2 rR2 ;
[ H or net hy

”

Z2 |s (

i ndepe tzohh each ot ﬂﬁenyl Be
3- BenzothlenylbJ 2- Thienyl, 2- hlazolyl 4- PyNNdyI
3-Pyridyl, 2-Pyridyl, 2- Cplnol_l, 2-Indo|y|, 3-

| ndol ylI Ethylbenzene, 2- Napht9l, 1- Naphtyl,

p- Anlnobenzyl p- Azidobenzyl, p- Bronobenzyl ™" /

/

Tryptollne3 carboxyllc aC|6 Neg%yl-tryptophan//’ﬂ,,,
4- Met hyl -trypt ophan, 3- thhyl 1Hi ndol yI , RS
hI\/leIhyI 1H i ndol yl, 2- Am no- 4-ethyl - phenol,

WhEEH br onp- 4- et hyl phenol , 4- Et hyl - 2, 6- di i odo- phenol ,
1- Et hoxy- 4- et hyl - benzene, 1- Ethy1-4-nethoxy- 20
benzene, 4-Ethyl-2-iodo-phenol,

Va- E@ﬁyKﬁbhenyl) phenyl - met hanone,

Th
R o e IR TRt e coreispliyh elkayor -allomyt
- 7- I—Iy]sbt@tsa{;iblo’éllérm -hiRbadhydr-aldyaolqyi g 3aﬂc%ﬁ§lo)syl lafkynyl ,

acid, Sulfurjic acid nono-(4-ethyl phenyl) ester

Ph oslﬁﬁtwélkab. gk ﬁ@rl&r( alkupyly-alkraylyar -alkypsd amino, alkyl-, alkenyl-
4- Et < t oB 4-ethyl -b
and ;2-% ﬁ;T& eno aﬁﬂ&ﬁg %§9é¥|s She%yl sneent

~ R iijdepéndeytly B0, ammemﬂ, N(COHDL OPROFY! . :

4-pyrimdinyl, 5- pyrimdinyl, 3-pyridazinyl,
4- pyri dazinyl, 2-pyrazinyl, 1-pyrazolyl, 3- pyrazolyl
an allqﬂ @Fﬁﬂt%&aftedzoﬂhegﬁlsé/ |den§teé Q@ﬁi’eé’rl or b}aﬂdﬂb@ @% WMyl preferably
azo yl, 4-tetrahlydro-thieno [3, 4
alumaﬁ@dﬁﬁ@ﬂﬁﬂ&hﬁﬁTﬁEﬁem@@x&@ﬁﬁﬁemmﬁsdJ|n1dazol 2-one-yl,
4-phenox- y-benz-1-yl., i ch are o na
alkeny (GBRFRRA ka0 B Sl e Carlke RS pRErey Bulipbar g branched chain of
one tols#k QAR NHems, and AKARALREHteS ORI RR tbrichbd @2-C5-a(lzgmyl group,
invention, Yis a %roup of formula (11),
It

preferably)a linear or,brm:em,ed aip of one to six carbon atoms whmh can be substituted

by one or more substituents R%; R® being defined as above;
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Z1 |s (CH2)-R2; Z2 is (CH2)rR3; Z3 is (CH2)t-R4; 74

or methyl R2, R3, R4 are as defined above for

WO?“B?’WP%‘ (11), and R1 is as defined above fRCHEPA47933

(11). 10 In a nore preferred embodi ment of the
invention, Y is a group of formula (1l), s is I;
It.14 is H or nethyl; Eis CH; Rl2, R13 are
i ndependently H, or nethyl; Zis CO X is0O, t=1,r=
1,nm71l, n=1, Z1 is (CH2)-R2; Z2 is (CH2)t-R3; Z3 is

1nd%g{1%)e£§4 ?}j;éseh gi'rl ?(gl?}hnﬁf)ﬁy %ﬁos(y, ISE? all§?l,Reil ﬁr &r @fkynylthio, -
cozR‘bLefa(oeﬂ" AROATRGr-SOpr-aiklyl -4idenyll or alhmyle gﬂ@ﬂ%r rSﬁbR" NO;,
e i e B e e, BT i co-
haloa]l%rie ALE&&P%WQ%&%M ;Nl?"‘w tHAYAauq@ 'sﬁ’k cﬁ}z ;a au%;ylf -NR ".S0,-
alkyl, Oyl Gb-aligayi s NR*-60- a]kyhyélkerﬁm or Rtkkynﬁih AR} (ﬁlz)nheterocycle
-C(NRaﬁi;(ﬁ?dqeabOV%Zﬁﬁ{l GOV SR biobiteo - CalR s iR Reizgrazolsl,
alkyl, taﬂc%njzl”&ﬁﬁﬂdyﬁfl 2% l1GalRY], PUEAHA Qrn k?ﬁ dueoggﬁza [0(011;),,],0(:}13,

exenplified 1n formula (I'l1) O
hydroxyatkyl(alkenyl, atkgnylRinine Qcﬁmﬁﬁn$§deMKﬂs ﬁﬂhﬂb&F@t Zkynyl

Z4
hydroy BT b ey ot SBbBHL 500 S BIDH e hal i salkenyl or -alkynyl
haioaﬂ%&ﬂan@ﬁ 1&i}omyﬁﬂrox Oirpyhgdeﬁtg}h @&9& ﬁk mﬁ‘% o@lamefee@bycle,

above for f or mul I'n anot i ment of
the invention, YIS a group of formJIa (III) 52Zis

v 0 Qb g o h b il SR b e v

compristhgal-€HBs ABH;NedCI#0Mg f-o)fde;r rm:gm,( I—t):H(CHQ)g, RICHsCH=CH,,
as defined above for formula (1] 10 I n _anot her

“C(CHeY6 0 mefrt TS, | nbehtCHm, \CHgCaCé*Ir oufrads, { S HuCH(CHy),

-CH(chl)}%:ZH%,Z (dégggf Rgﬁgg LC%HI(, CESRYEA -cggt’)s,z'%té ) IRy, -

CoH-O@ Py | :CHRG-CIRSCHRA -QH=CHidhHe dEIH=G(CBE 1e a{(IHﬁCHeaC}HCH3, .

CHﬁCg%QﬁRFTﬁs @Edﬁ%@ﬁ %—ﬁg\?{é‘w’&iﬁf@%e (‘FT%é &%8 2 “CH=CH-
C-Cre o vet oy, MATIAD) > G i
-CH(CIh)kCHZﬁQﬁzh (@@I)R@zﬂs,z-ﬂﬁzﬁmj r- Q?»Hs-@ﬁ?@»{z@ GHEEQH’CB,HL

CH A=t O - HE B CcH-C,H;, -CH,-CH=CH-CH=CH,, -CH=CH-CH=CH-
CHs, -CH=CH-CH,-CH=CH,, -C(CH;)=CH-CH=CH,, -CH=C(CH;)-CH=CH,, -CH=CH-
C(CH;)=CH,, -CHp-CH=C(CHj3), C(CH3)=C(CHz),, -C3Hg-C=ClH, -C=C-C;Hj, -CoH,-
C=C-CH;, -CH,-C=C-GHs, -CH,-C=C-CH=CH,, -CH;-CH=CH-C=CH, -CH,-C=C-
C=CH, -C=C-CH=CH-CHs, -CH=CH-C=C-CHj, -C=C-C=C-CHj, -C=C-CH,-CH=CH,, -
CH=CH-CH,-C=CH, -C=C-CH,-C=CH, -C(CH3)=CH-CH=CH,, -CH=C(CH3)-CH=CH,,
-CH=CH-C(CH3)=CH,, -C(CH3)=CH-C=CH, -CH=C(CH;)-C=CH, -C=C-C(CH;)=CHa, -
CsHe-CH(CHy)s, -CoHy-CH(CHs)-CoHs, -CH(CHy)-CiHs, -CH,-CH(CHy)-CsH, -
CH(CHs)-CHa-CH(CHs), -CH(CH3)-CH(CHs)-CzHs, -CHy-CH(CH3)-CH(CHs)p, -CHy-
C(CHa),-C5Hs, -C(CHs),-CsHy, -C(CHy),-CH(CHi),, -CoHs-C(CHa)s, -CH(CH;)-C(CH,)3,
-C4Hg-CH=CH,, -CH=CH-C{H, -C3He-CH=CH-CH;, -CH,-CH=CH-C:Hj, -C,H,-
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R2, R3, R4 are independently of each other H,
_ L,or indolyl optionally substituted by
Woﬁﬁﬂ@é@% and Rl is as defined above for forrﬂ%ﬂc}é\m‘)(zPL)‘E‘{OO7933
In anot her preferred embodi ment of the inventi on, Y
is a group of formula (IV). Ri (v NH cL
CH=CH-C,Hs, -CH,-C(CH;3)=C(CHz),, -CoHs-CH=C(CH3),, -C4Hs-C=CH, -C=C-C4Hy, -
C3He-C=C-CHj, -CH,-C=C-C3Hy, -CoHy-C=C-C,Hs; |

a cycloalkyl group denotes a non-aromatic ring system containing three to eight carbon
atoms, preferably four to eight carbon ators, wherein one or more of the carbon atoms in
the ring can be substituted by a group R’ being as defined above; the C3-Cg-cycloalkyl
residue may be selected from the group comprising -cyclo-C3Hs, -cyclo-C4Hy, -cyclo-CsHy,
-cyclo-CgHyy, -cyclo-C7Hys, -cyclo-CgH;s, morpholine-4-yl, piperazinyl, 1-alkylpiperazine-
4-yk;

the following definitions are given on the example of alkyl but also enclose alkenyl and
alkynyl to be placed at the position of alkyl;

a heterocycloalkyl group denoles a non-aromatic ring system containing 2 to 10 carbon
atoms and at least one heteroatom like O, N, or S, wherein one or more of the carbon
atoms in the ring can be substituted by R’; prefered heterocycloalkyl groups are cyclic
amine, morpholine, cyclic urea, cyclic thiourea, cyclic guanidine, diketopiperazine, lactam

and imidazolidine-2,4-dione;

an alkoxy group denotes an O-alkyl (alkenyl, alkynyl) group, the alkyl group being as
defined above; the alkoxy group is preferably a methoxy, ethoxy, isopropoxy, -butoxy or
pentoxy group;

an alkylthio group denotes an S-alkyl group, the alkyl group being as defined above;

an éik}lsulﬁnyl group denotes a -S(é)-Rf group, where Rf is atkyl as defined above, e.g.
methylsulfinyl, ethylsulfinyl, propylsulfinyl, butylsulfinyl (including all isometic forms),
and the like. |

an alkylsulfonyl group denotes a -S(O)zRf group, where Rfis alkyl as defined above, e.g.
methylsulfonyl, ethylsulfonyl, propylsulfonyl, butylsulfonyl (including all isomeric forms),
and the like.
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wherein 25RO nll | c are independently H, allcyl,
hal ogen, hal oal kyl, hal oal koxy; Ai s
Woﬁ&?{%]&% is CO Xis 0, t= 1 r =1, n¥l, IPCT/%OO&OM”:”

20071017284PCT1EP20061007933 15 Z1 i s (CH2) R2 ;

is (CH2)-R3; 2?7 is (CH2)rR4; Z4 is H or nethyl; R2,

R3, R4 are as defined above for formula (11); and R1

is as defined above for fornmula (11). 5 In another
enbodi nent of the invention, Y is a group of fornula

an alk@ltl\'fbal z} eriotes 4, _(al]@léne)mfﬁ group;dwhdd RSis( ki) hadefined

I R3; ZSls(CI—Qlw@gl]quZ4|sH or
above,peg: mqthyl eﬂra:% ethylthyppropydins ] yowene fermspepd thejike.
benzyl , i ndolyl optionally substituted by hal ogen;
and R1 |s as defined above for fornula (Ir). 10 In
an ajk@rﬁﬁtfh@taﬂgﬂb@dumw@ & healkymmm(@m gmup, av}rgmmqﬁ mfalkyl as
fomula (I X i f.
defined gbgue, e@_me etpgl € f’ﬁg prg@d (glct vdipg 7ll ngegg "forms),
and thé fikd? or net hyI R2, R3, R4 are independently of each
ot her H, benzybor i ndoI yl optionally substituted by
15 hal ogen; and Rl is as defined above for fornula R

I no referred enb e inventions.Y
an alkyl§ -0@5@@6 up ofdres 41 &ME 6533?@2 P oralb, Ve R i aliot as
defined NARRENANT InbtHisulRnhMethyl Octizi Py fddBag Al Ssomeric
efine "WHRE D il 0, b 771 2 Wig,opg inchiinng, “all Ssomeri
forms)( @dxhe BRe.; Z2 is (CH2)t-R3; Z3 is (CH2)ra4; Z4 is H,
or nethyl; R2, R3, R4 are independently of each other
H, benzyl,or indolyl optionally substituted by

an atk GRS Broup Wnbibs adirRer Ahbnescht 2D&6Barbeh gfUpfl ohe kb kix carbon

~atoms or a branched monovalent hydrocarbon group of three to six carbons substituted

with at least one aikoxy group, preferably one or two alkoxy groups;

an haloalkyl group denotes an alkyl group which is substituted by one to five halogen
atoms, the alkyl group being as defined above; the haloalkyl group is preferably a -C(R”)s,
-CR'(R*),, -CR’(RHR’”, -Co(R)s, -CHa-C(R)3, -CHa-CR’(R™*),, -CH-CR(R*)R™’, -
Cs(R7), or -C;Hy-C(R*)3, wherein R, R*?, R**’ represent F, Cl, Br or I, preferably F;

an hydroxyalkyl group denotes an HO-alkyl group, the alkyl group being as defined above;

an haloaltkyloxy group denotes an alk;)xy group which is substituted by one to five halogen
atoms, the alkyl group being as defined above; the haloalkyloxy group is preferably a
OCRYs, -OCRR™),, -OCR(RIR*”, -OC,(R)s, -OCH,-C(R")3, -OCH,-CR’R™),, -
OCH,-CR’(R)R>”?, -OC3(R’);y or ~OC;Hy-C(R*)s, wherein R’, R*’, R*”’ represent F, Cl, Br
or I, preferably F;

a hydroxyalkylamino group denotes an (HO-alkyl},-N- group or HO-alkyl-NH- group, the
alkyl group being as defined above;
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In anot her preferred enbodi nent of the inventi on, Y

is a group of formula (1V), 25R10, 11 s. ar
WOZPW&’éﬁ%ﬁdently H, methyl, OCH3, 0C2H5, F,or @ﬁé"EPA“qﬁ@W‘m

O,leCOt=1,r=10m:O nd, Z1 is (CH2)r-R2 ;

Z2 is (CH2)r-R3; Z3 is (CH2)-R4; Z4isH, or rrethyl

R2, R3 R4 are i ndependently of each other H,

an allofaiTine, eTeup AERleki arc NSV f B bR harosp( 1) akgoRRp being as

defme@%ﬂ er preferred enbodi nent of the invention, Yis a
group’ of formula (1V), -11 tc are |ndependently H,
nmet hyl , OCH3, 0C2H5, F,or CF3; Ais 0, WO
2007/ Ol? 4RCT/ EP2006/ 007933 16..Z is CO Xis 0, t= 1,
a halogen grounis fluoring, ohlppmes brogisy, g30ding, ' s (c112)t-R3; 23
is (CH2)c-R4; Z4 is H or nethyl; R2, R3, R4 are
i ndependently of each other H, benz |, or indolyl
an arylggroump deridtes mmmge&mpﬂ}avrm Derete; fi cRbop sitemss, which can be

def, d ab f
substitB 8 <P PP 5 AR R e rhipey bRg S5A g oy preferably
- | 1 H,
R T L s S i e
1r—1m:0 n=4, Z1 is (CH2)rR2 ; 722 is (CH2)t-R3; Z3

ahe’terb%af %_%é teg4 ] goay?] II%{IZ?] é{?{ét%rol}ﬁygcl R%%(r)l.@l‘:ﬁ/ 1 yc?fl&ns at least

one hemabat@malﬂte/ O§ l}QSS | Thit edtddycyelit Qe ceﬁﬂb’e Rised So @dother ring. For
defi ned above for forrrula(ll) Anotherdgleferred
examplenifhisi BEHP R thfe splegis: | agelctwhi Hyazol-5-y1,

150@&%(8—%?10 i%%%_épiﬁg%%ﬁ%gﬁé@i 4-oxadiazol-3-yl, 1,2,4-oxadiazol-5-yl,

1,2,4-thiadiazol-3-yl, 1,2,4-thiadiazol-5-yl, 1,2,5-oxadiazol-3-yl, 1,2,5-oxadiazol-4-yl,
1,2,5-thiadiazol-3-yi, 1-imidazolyl, 2-imidazolyl, 1,2,5-thiadiazol-4-yl, 4-imidazolyl, 1-
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-pyranyl, 3-pyranyl, 4-pyranyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-
pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, 1-pyrazelyl, 3-pyrazolyl, 4-
pyrazolyl, 1H-tetrazol-2-yl, 1H-tetrazol-3-yl, tetrazolyl, 2-indolyl, 3-indolyl, 2-indolinyl,
3-indolinyl, benzo[b]furanyl, benzo[b]thiophenyl, benzimidazolyl, benzothiazolyl,
benzoxazolyl, quinazolinyl, quinoxazolinyl, 9H-thioxanthene-10,10-dioxide, quinolinyl,
tetrahydroquinolinyl, isoquinolinyl, or tetrahydroisoquinolinyl group. This heterocyclic
group can be substituted by one or more substituents R®, wherein R® being as defined

above;
a heterocycle denotes a heterocycloalkyl group or a heteroaryl group;
an alkylaryl or arylalkyl group denotes an atkyl group (see def. ‘alkyl’), which is bound to

an aryl fragment (see def. ‘aryl’) via a single bond. The linkage to the central moiety might
occur via the alkyl part or the aryl part, preferably benzyl;
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The invention relates further to conpounds accordi ng
to formula (VI) or a salt or a stereoisoner thereof,
WOZPHAH 5 is _NRaRb, NRcor _ONRaRb, - NRAC- - SNGRAFR006/007933
- NRAC=NRdNal t b, - C- ONRaRb!! heterocycle, or aryl;
Rb, Re, Rd independently represents H, -CN, -(}L
al koxy, -SH, allcylthio, -0Q2R4', 10-C(0)R4'
- SO2NR4" , - S02-al kyl, -S02R4! 803R4
an arylongrq_% enoigs i éﬁ}/ I’%-OHP Kﬁé(ﬁ@) F@D‘l ), Whlclll\|1052 bound to the central

4. 02- hal oal kyl, -NR41S02-
mo1ety1”5 Px@ﬁ%%ﬁ@é%# bﬁlbﬁeﬁhﬁi (C112) nhet erocycl e,
-C( NR4 ) Nebenzi I a701Yl, C(NR4-)Ni ebenzot hi azol yl,
Com iy 5|\Iebenzo mal KY %i)%;oe%lt ko)lljl‘cibal isomers the nature of
p@@émﬁ!@?( Ridacea:) ﬁ&g;a Fafeer etal
i 4 Bf é‘ LFRLnt in its “S”
which W]I(ij }*%Xlllﬁr F]g )f(ﬂ;))& R rd;z?ﬂlﬁg‘ray are ﬂx‘% nt in i or
“R” cHied e‘omyﬂheepresexmih,vclhtmn intbples datttin ytsasoepel eatlapggsebie 1Somer.

Preferre!tl%ll)ﬂgg_\%{é%gydw @?%? Y%IOII IHE]E)QQII\%?)S mwcﬁlén%ll centres are

presenﬁﬂﬁ(ihél?4‘§yélnral fahkenyl or -allcynyl ,
eterocycloal kyl, -allcenyl or -allcynyl ,

hal oal I cyl, -alicenyl or - 20 allcynyl |,

O TR -
Formuﬂlk l(I?)neﬂlld/cf{‘ 'I"V‘IPm fi8t E6:9R0Y lin thR! foyt-of pHalk@bdeyticalr acceptable salts
or aryl; R7, R7', R8 independent]y are

and phsfswﬁml éﬂlm degivriyspl togsthey iyith acp guiigplly acceptable
diluent Icken 2L, 25 allcynyl , heterocycloallcyl,
ruent o F‘% |f all cynyl , haloallcyl, -alkenyl or

-all cynyl , hydroxyal kyI - al kenyl or -al kynyl

hydr oxyal kyl (-al ken - al kyny am nqg, al kyl -, .
The tegq}l/ kﬁh}?% o%g |m9§mnagﬁq:rh‘@tw[q e%}qu;g ;e% gqf'ﬁzwto cmeounds which

e o, FABIE) ROy Y gt o i

phalmaheut)i@& &tige foyrmb i Evy, :é:l—li’n tﬁsOsubB:cB tor whichi iyl gompound is

i QG BRI 9 Bt e e ety o

alanlne argi ni ne, asparagi ne, asparatic acid,
cysteine, glutamne, glutamc acid, glycine,
In addhios; i present suweation msovides, meﬂ@dﬂfyls prevaring e epmpeunds of the

enyl al ani ne roI|n t hr eoni ne,
mvenuf’?ﬁ'g‘l[i’oﬁ?ﬁgﬂ’é’ou{‘ Torulas, aﬁﬁl Z% and in case of
proline, Z1 ,Z2 or Z3 respectively, the carbon atom

to which it is attached, and the -NH group which is
The coatpoaofied! fomstd () cassbbn obtenedarie vprpes Brthods. ¢.gnepmpounds of

formuld XHHSY B plpared’ hhig 7d:H LoffiRrBially available protected amino acids.
Such compounds may be converted to their respective N,O-dimethylhydroxylamide

"“derivatives by standard peptidé coupling reagents (Naliii™S., WeinrebS:, Ter Lert 22,

3815-3818, 1981). The protected amino acid aldehyd can be obtained by reduction with
lithium aluminium hydride (Fehrentz J.A., CastroB. Synthesis, 676-678, 1983 ). The
protected amino acid aldehydes can be converted by standard conditions such as heating in
ethanol water in the presence of sodium acetate and theé appropriate amine, hydrazide
semicarbazide, thiosemicarbazide, cyclic semicarbazides or aminoguanidines to yield the
appropriate protected amino acid imine. These compounds can be converted by standard
peptide deprotection and coupling reactions with commercially obtainable amino acids to

compounds of the formula (I).
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1524is H, allcyl, alkenyl, allcynyl, alkoxy, or

cl oal kyl; Rl and R1 independently are H O4 SH
WO 2f T84 N2, al kyl, alkenyl or allcynyl PCT/EP2006/007933
cycl oal kyl, -al kenyl or Zglkynyl , heterocycl oal kyl,
-al kenyl or -allcynyl , hal oal kyl, -alkenyl or

-al kynyl , alkyl-, allcenyl- or alkynyl thio,
hal oal kyl (al kenyl, allcynyl) 20 oxy, hydroxyal kyl,
-all cenyl or -allcynyl , hydroxyallcyl (al kenyl,
Ina pr&ﬁéllfé'd“é’ﬂl@)m HeRCof tRE ivkntion2 KR RYErouPéf @Bth@M), am no,
al kyl -, allcenyl- or aIIcynyIaryI al kyl -, al kenyl -
or aIkynyIsuLflnyI, al %h- Ikenyl or
al kynyl sul fonyl, al kyl ak1e nyI or al kynyl
thioallcyl (alk - nyll), al kyl-, al kenyl- or
al l cynyl sul finyl kenyls aIkynyI) al kyl -
al kenyl - or al kynyl{sulf al cenyl
al kynyl ), 25al koxya Icylyﬁ{ cynyl) al koxy,
aryl oxy, heteroaryIN hal gen or a residue of
the follow ng f ﬁ
2007/ 017284PCT/ P2006/007933 19 0 wherein 5Wis
“Nﬁﬂﬁne Re is H, halogen, alkyl, cycloalkyl,
t erocycl oal | cyl, hal oallcyl, hydroxyallcyl,
dr oxyal kyl am no, al kyl am no, heteroaryl,
}Uzzﬁéhkﬁya@xmhmﬁgq{aﬁwl ;R6, R6' is independently H, OH,
SQBH, CO2H, N(LCH3) 2, CPCBH 10 The conpounds of the
lsﬁbﬁmﬁ1§§h@$?f nd/or (VI) to be used according to the

smltch

E

|15n(\f 1.(:(t'gijglformsalts Wi th inorganic or organic
acl § or as€s. Exanpl es of pharnmaceutically

ZisCCﬁdXﬁp(abhe=hahthrnenmeSE mnthout I|n1tat|on
. PXLL, i R S su as acetate
Z!is( é' dkfllséﬁﬁrég%t %3 Cgé’g Heoﬂ’é]re é'd from

RZ, R?, @@onl &1:@%%6&@}9 %Q?Eﬁcﬂjsﬂlbi’ @11 Birnfll WEhaAC MG othienyl, 2-

enzoate derived from benzoic acid, cinnanate
ahlﬂnyEdZﬂ‘Iﬂnmb’il,n Adtyiridyl, 3-Pyridyl, 2-Pyridyl, 2-Quinolyl, 2-Indolyl, 3-

Indolyl, Ethylbenzene, 2-Naphtyl, 1-Naphtyl, p-Aminobenzyl, p-Azidobenzyl, p-
Brormobenzyl, , p-Hydroxy, p-tButyl-benzyl, p-Carboxybenzyl, p-Chloro-benzyl, p-
Cyanobenzyl, 3.4-Dichlorobenzyl, p-Fluorobenzyl, p-Todobenzyl, p-Nitrobenzyl,
Pentafluorobenzyl, p-Phenylbenzyl, m-Fluorobenzyl, p-Methyl-benzyl, Tryptoline-
3-carboxylic acid, 5-Methyl-tryptophan, 4-Methyl-tryptophan, 3-Methyl-1H-
indolyl, 2-Methyl-1H-indolyl, 2-Amino-4-¢thyl-phenol, 2,6-Dibromo-4-cthyl-
phenol, 4-Ethyl-2,6-diiodo-phenol, 1-Ethoxy-4-ethyl-benzene, 1-Ethyl-4-methoxy-
benzene, 4-Ethyl-2-iodo-phenol, (4-Ethyl-phenyl)-phenyl-methanone, 1-Thiophen-
2-yl-ethanol, 1,2,3,4-Tetrahydro-isoquinoling-3-carboxylic  acid, 7-Hydroxy-
1,2,3,4-tetrahydro-isoquinoline-3-carboxylic acid, Sulfuric acid mono-(4-ethyl-
phenyl) ester, Phosphoric acid mono-(4-ethyl-phenyl) ester, 4-Ethyl-2-nitro-phenol,
1-tert-Butoxy-4-ethyl-benzene and 4-(4-Ethyl-phenoxy)-phenol;

is phenyl, 4-pyridyl, 3-pyridyl, 2-pyndyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-
pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, 1-pyrazolyl, 3-pyrazolyl, 4-
pyrazolyl, 2-indolyl, 3-indolyl, 1-imidazolyl, 2-imidazolyl, 4-tetrahydro-thieno[3,4-
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acid, citrate derived fromcitric acid, enbonate

der i ved fromenbolic acid, enantate derived from
WO ¢ acid, forniate ﬂ}:ri ved from form H/EZM007933

fumar at e der|Ved froth fufraric acid, glutamate

derived fromglutam c acid, glycolate derived from

glycolic acid, chloride derived from hydrochloric

jd, br mi de d ved from.h omi C _Aaci
zﬁmaéﬁwg’ao Hnﬁpéeew -bgoze - ‘nm%b%taé agtwﬂx S‘r“?@ﬁﬁeg by
from mal oni c aci d,
n(%'gl a?tﬁe e?f!@%%&???@%ﬁ%ﬂ% ‘ic acid,
nmet hanesul fonate derived from nmet hanesul fonic acid,
al.i ne ul fonat e .deri ved m
In anofﬁs*s %dlﬁnﬁ’et %@%P’F"SWF%‘L ci5¢ SRR ?gﬁ’emdglr@’ed from
Zis COI t{4q @slldm%e&lcm orate derived fromperchloric
acid, osp hat e MD 2007/012384 CT/ EP2006/ 007933 20
7 is (@Hf)t-Re,dZ flsb(GHgDhRspﬁoﬂﬂ @f&)trﬂl,, phis Fapamethydr i ved from

2 53 hal i Ci rived fromsalicylic
R.R iﬂ?%g?@%ﬁdeabag?lf({f %ﬁﬁgor bic acid, stearate
and R'd¢hd J&thell aBoVSlop Brinsuladid, succinate derived from

succinic acid, sulphate derived from sul phuric acid,
tartrate derived fromtartaric acid,

In a my@ P PET oI ELORL YR bR Bed %Oﬁé Pl
s is 1; llléfmsorkﬁﬁhﬂ B iSCHBORE, RI* aieiihiierienddrity Hrdr rmnhiyl

described in the prlor art. O her salts |like oxal ate
Zis CQeXiv&Y fromiGxad™eladid; which is not considered as

3a iate as
z 13(®ﬁ$b%§1¥ Z)fk ?ﬁ%)gﬂ-?g‘uctl onlpg‘ %gg{ i?Ef)yqrrpounds of
R, R%}h‘arsasdemdobyeﬁmcfbmul@m or a pharmaceutically
,accet bl.e. sal1 thereof or stereoisoner thereof Thus,
Rijthag, ay ﬁtfomf‘ﬁ%@nventl on relates to the use
of the conpounds of the Fornmulas (1) and/or (VI) or a
- pharmaceutical ly acceptable salt or stereoisoner
In a mothprefoired émbadinest ofthie \mvtentlatp@f &y gravp obBjrondadB. and

s is1: ?#idlt es f rpfi gg{zr g#@g?@n of d%pgre nﬁﬁﬁgg}rmﬁl 1.t he

z,sc(pre{eqrend iepRodipnent the di seases and condi tions for

|ch2t e conpoun ds of the e%ﬁ |nvent| on may be
Vis (GHBdR 3 laéGHduR are EHD R 14 ds Fb OF BSERE as

2 3I192£ I fg? m a, |ynphoma, nyel ona
R’R’an %g%g%; agrbgg%ﬁjlr uno ?ﬁf(for exanpl e breast,

and R'jf asdeflned abbwefor fkadal@), | ung, esophageal , stonach
col orectal, genitourinary, gastrointestinal, ski n,
pancreatic, brain, uterine, colon, head and neck,

In anotﬁ@r{ (%fﬁ?(ﬁinneﬁﬂﬁ' R five@fion, @is%%ant@ﬁlt feSiaud, ng%xexﬁ dd in

ung cancer, non-small céll lung cancer, I oma

formulb@8Bl and squaneous cel l carC|nona sar conas as
Kaposi s sarco ost eosarcoma and others). 25 In
anot her enbodi invention relates to the use
of the conpounds O orgulas (I) and/or (VI) or a

pharmaceutically a¢cept ahy-edsalt or stereoisoner
thereof if desiredyw th Appbopriate ## uvants and
additives for the pro tion of a nmedicanment for the
treatnment or preventionm\\of a di sease characterized by
hyperproliferation of kegratinocytes and/or T cells.

WO 2007/ 017284PCT/ EP2006/ 007933 21
ZisCO, XisO, t=1,r=1,m~1, n=1,

7} is (CHy)-R?; 7% is (CHR)-R®; 7% is (CHy)-R*; Z'is H, or methy;
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Furthernore, the invention relates to a nmethod of
treatnent or prevention of diseases which conprises

WO I0RHOL ni stration of an effective anount ofPCT/EP2006/007933

conpounds of the Formulas!{1) and/or (V1) or a

pharmaceutically acceptable salt or stereoisoner
thereof. 5 In another preferred enbodi nent, the
3I nyentio e of conpounds of the

es to_the
FBTﬁﬁV§§EEP§ Qﬁaﬁé?r%wmyh3ﬁ=a phar maceutical | y
andR?ﬁ%ﬁﬁ&ﬁﬁ%ﬁm%@éhnqpnﬁHﬁ i sonmer thereof if desired
w'th appropriate adjuvants and additives for the
production of a nedicanent for the treatnent or
reventi,on of skin di.seases in which a
In anofies ErBPGTERLPLPE R BHoReY 517 HOED PELTIEAT, | of o,
7.is cospes gl by pi-af efahl y the skln di seases are sel ected
ron1the group conS|st|ng 10 soriasis, atopic

Lis (BB T 5, (CRb)RT, ki ((éHﬂeBS Zhig pb ok eiteﬂl}d),s es |ike

R2 RT R kb R AT bsi ¢ o s anc

andR‘E'éEH&ﬂﬁ&ﬁabova&%fﬁﬁlﬁ(ﬂﬁCCOf ding to the present
invention is intended to nean conplete or partia

heallng of a disease, or alleviation of a di sease or

tn anof? PBho BP0 R o Bhery A/ PP s RRRSI: (o oo

zlscore@&me@&qphyﬂreyemt|on of di seases mhlch conpri ses

trati ffect
'is (@Hﬂirggramé% Ilé@éfl?ﬁeﬁ?:ognﬁﬁgfﬁ)qﬁ glzl \ése%?f&rfa%éﬁut ically

2 plageent. f
RLR pfﬁe rlﬁ‘gé&) %n%%ﬂg Oq{ea‘?ﬁ &EIEIOH; segaé es are gl Ikwlglri% Selrb Ftételtcfd by
halogdny dmdok’rpraeldeﬁﬁech:ibo@a foffokaulainocyt es and/or T
cells, especially 20 inflammtory di sorders and
i mune di sorders, preferably selected fromthe group
In anoﬁﬁpél'nBB&IPerPf:f tﬁg%&‘ﬁﬁeﬁ Xaissﬁé% %)Oﬁfd%ﬁﬁfd @ryr eat a,
Ankyl osing spondylitis, haendlytic anem a (anen1a
Zis COaets 9t i ta), r pds mimdi ausl,anem a (anem a perniciosa),

2'is EPelt o2 FEAGHPER S, o otk s Pabiin o ahoineh

R2 R’ RE h&%ﬁh@éﬁén&ér&l@’rdf'feh&l of&HE! BEnegIen esdlylaptibiidly substituted by

bronchlpl aut o-i rmune ast hma, auto-1 nmune
halogene ngid R | is a82§ﬁgébﬂwwe§ndb§@d§@b Boeck' s di sease,

i nfl ammat ory bowel disease, Burkitt's |ynphons,

Crohn's disease, chorioiditis, colitis ulcerosa,
In anoffieepicfardd castaskment ofalk dluhtioneiiaa gompaftfotonala (IV).

herpetiform s, dermatonyositis, insulin-dependent

type | diabetes, juvenBIe di abet es, idiopathic

di abet es insipidus, ingulin- dependent di abet es

mel lisis, autoRthnune ting di seases,

Dupuytren's contr ephal onyelitis,

-encephal onyelitis i ca, endophthalnla

phacoanaphyl acti,ca, is all ergi®) aut oi mune

ent er opat hy syncﬁl ma nodosum | epr osum

i di opat hi c faci al para yS|s chronic fatigue

syndrone, febris rheunfitic; glomerulo nephritis,

Goodpasture's syndronmea Graves' WO

20071017284PCT1EP20061007933 22
wherein

Rm, RY are independently H, alkyl, alkoxy, halogen, haloalkyl, haloalkoxy;

enterl

A is 0, S, or NR*

ZisCO, Xis0, t=1,r=1,m=1, n=],
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30

di sease, Hanunan-Ri ch's di sease, Hashinoto's disease,
Hashi noto's thyroiditis, sudden hearing |oss,

WO 280U ur al hearing | oss, hepatitis chroni cdCT/EP2006/667933
Hodgki n' s di sease, haenogldbi nuria paroxysnati ca,
hypogonadi sm ileitis regionalis, iritis, |eucopenia,
| eucem a, |upus erythematosus di ssem natus, systemc

1. ug,eryth 41S,,3 C equs 3. | .upus eryt hemat osus,

Z B(égﬁb%og&aHUﬁgﬁéggalZgﬁz 217 o@ﬁ@ﬁi&gmgﬁ&éfectiosa,

R%, R*M8sk RS AL Anll MOV forl oAUBRIA) NVel i tis, primary
I di opat hi ¢ nyxedema, nephrosis, ophthalma

and R'siy mptiefinedabovs hifeinsulg(Bhul omat osa, pancreatitis,
penphi gus, penphigus vulgarls, polyarteritis nodosa,
polyarthritis chronica primaria, polynyositis,

In anof@} ¥hB&Hifdhi &f the aGkhAon,PE & d ASLS of RUMRIIEY), Py oder ma
gangrenosum Quervain's thyreoiditis, Reiter's

Zis CQyntirdae= Isardoingobi s, ataxic 10 sclerosis,

I essbve tegm e s j4S 4 erit .
2" is CHRERE a2 I ART £ o SCEERR 52 By,
RZ, R 0 556 mdepbidend§ @8 eA@CotBOEH] Kenayliod pitolyl iopfienAliy substitdted by
to antispermat ozoan antobodies, thronbocytopeni a,
halogepgi andat HE s definpsipbeye SydamaulpMpur a, t hynmoma, acute
anterior uveitis, vitiligo, AIDS, HYV, SCI]) and
Epstein Barr virus associ ated di seases such as
In anofheP&rEb&timensSofitie entivin, Y15 4 gbliSobforBM)(IVMgsoci ated B
. cell. lymphoma, parasitic 15 di seases such as
Zis CQGP%HSl;KaI’ﬁ =al. End: mikuBesluppr essed di sease states such
1 Ve a 2'§¢ﬁf i ns,£Ql MR- raf .
Z'is (C?Iral%?hgp P ahn% at i ozzslgA le%,(bgl\gﬁ gg’r ?hg:sg?’o(%intéet%)gf ive
R?, R febat indepemticatip b sach atherdd deneid, o5 yobdiyd wptiomrdlyf smbstituted by

oi sQnjng. ln.a re preferred enbodi nent the
halogeg; §g§§€ghﬂﬁﬁ? nggﬂgégn?kﬁ ich Tcells play a
role, preferrably the diseases are selected fromthe
roup consisting of psoriasis, atopic 20 dermatitis,
In anotheoprefired gndwdiment|of Peccingentiomaliis 2 gedupmd doraula (IV),
10 paubt otali | gpeci.a versald sy al-Qpeci,a di ffusa,
R, R 5 Bkl EORELRL ORHE Qe o i s e
Z is COeXMBIMMIGeST iS= 0f mE=lenski, n, atopic eczemm, norphea,
,. Skleroderm a gsq;ia;js_vul grig, psoriasis capitis,
Z'is (Cégﬂ_rRa_sZslsdQHz th; ps(CHR Avisrdeor matbeci a areata
2 3 - ( 9 . -
RELR ,ﬁz{rgﬁd%g&ycﬁ:ﬁﬂy ag gﬁ&%ﬂgﬂ%e R)'? P dd1 %hg@ﬂaq’ Cfg{}stug%t%tuted by

czenm, Irritative contact e %e
hatogesg zadi ! ipespfirgdabout Garfoanulp@@phi gus 25 fol i aceus,
per nphi gus vegetans, scarring nucosal penphigoid,
bul | ous penphgoi d, mucous penpl ugoid, dermatitis,
Tn ano®l€Y frefckel SndtRAREL A (P EE RV is ¥ gfdu%@? formula (IV),
o e obiosis lipoidica, erythema nodosum Iichen
R, RV iadindepamdeittjoHs mefydyxQCHs L0, Fod@iFar i 8.,is B uri go
. Aacuta, linear . lgA dermatosis, polynorphic |ight '
Z1sC rﬁﬁgpgé :“Eﬁy?haﬂa solaris, lichen sclerosus et
7! is (GHERPE gaRYCHeY At heT s achb) e Z3 M, ordidigylexant hena,

purpura chroni ca progressiva, 30 dihidrotic ekzenms,

R?, R’ B aserindependsuilyl ofi gacdatheridrhenzylios indelyl eppraliysupstituted by
react.ian, | iLche [ ex. eri e, dermatitis and )

hdogenffggggd%ﬁ%ﬂgﬂﬁﬁgépgfgggggmgg?@%e’ rosacea, scarring,
kel oids and vitiligo. WO

20071017284PCT1EP20061007933 23 In an even nore
In anotherareferred cabadiment of the ineerdioge ¥ daa proug of oz €¥ase

10 pli [ roral i f [ f I n@cykes pl ays

R ’Ra%f%@gg&@gﬁl;eyl arﬁlfﬂlﬁ}rl’e(?&e:?{}j’e%&ﬁ 555%2(@’“%%%%” asi s,
atopic dermatitis, actinic keratoses, hyperkeratoses
i ke epidernolytic hyperkeratosis, Hyperkeratosis
Lenticularis Perstans, Keratosis pilaris and
| cht hyoses. 5 The conpounds according to the
i nvention and nedi canents prepared therewith are
general ly useful for the treatnment of cel
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histolytica Cryptospori di osis, caused by
osporidiwn parvum Chargas' disease, caused bg
WO?W%‘E@ #dsoma cruzi, sleeping sickness, caused(yEP2006/007933
Tt ypanosoma brucer rhodest®nse or ganblense t he
cut aneous and visceral as well as other fornms of 25
Lei shmani osis. They are also suitable for the

at nent. o anlnal |nfected by veterinary
lec%aS%@Si iﬂ%ﬁéz%a iKe Theileria parva, the
'is (B r?tlﬁ\l@eﬁz gq{b% ﬁ%c IR1C 9et$d 11f §M@Ethyil F YPanosona
énse congol énse or Trypanosoma Vi vax vivax,
R2 R3 TRV e hokpemicntiy ofeadiratheri H, Mﬂogen@lﬁldengﬂ)f\ﬂ@amwd by

cattle di s e ﬁ¢r|c nosoma brucei evansi
halogepand Iﬁl ﬁ%i“ed o8 £, Oﬁiﬁt}%&ﬁ t he pat hogen
causi ng Texas fever in cattle and buf f al os, 30

Babesi a bovis, the pathogen causing European bovine
In anoBebprsfeosi snbodiméit of ¢heBayertiaps iYsis iargreferyef formulg (Bhd

R, R e Fisradr et b RSl OF R a@gﬁﬁ%@ﬁrgwﬁ?@?gzm
ZISCGﬂyQLQSPQQIQP@ a4 hogens causi ng Cryptospori di oses

n caf and 7/01728 1EP2006/ 007933 24
lis (‘b}{z)d Ef rﬁe(ﬂfé)tﬁd e £§Hﬂh‘1’sp%ﬁ%§; onyaethglens

ng;. |
R R L P D oA B
halogeRi@hdus'eis aé déﬂﬁﬁ:dczﬁimetﬁmﬁnﬁﬁ}at(ne present invention is
preferred in particular for the treatnent of

Coccidiosis or Malaria infections, or for the
Ancus 5B Lol OO (kP SL o8 aldiiind AR
formulpaphyl actic or curative. In the treatnent of

mal ari a, the conpounds of the_ present invention nay

be conbined with other anti- aria agents. The

conmpounds of the present i AL ion can further be

used for the prophyl axd s\ang’ o\ tr atnent of V)

i nf ectious di seases ca -a‘. .’ hers by bacteria

and viruses, including 18 ‘roo t |s G, 1 nfections in

Sai d conpri ses

a manmal , including a h
adm nistering to the mant an ano t of at | east one

conpound of the generalgfornulas (1) and/or (V)
and/ or pharnaceutlcalIJihcceptable salts thereof,
effective to prevent and/or treat said |nfect|ous

di gease and/ouhgpportunlstlc i nfectio
eRounds. Formul as (1) and/g; (V1) d t EE%
Ra @ coy acceptabl e safts cHn H
M ni st ered animals, preferably nanna

in particular'to humans, as therapeutics per se

m xture3 wth one another or in the for

-'-utlc. 9 ~.v~t|ons mhngh allo

O

e i /}‘reh as actrve c
; an ef g 7e dose of at Ieasgt hﬁﬁconpo nafefH
the Fo las (I and/or (VI) or a salt tereof, 282in
dd|t| to cuskenary armaceutical ly i nnocuous
ts an d|t| The conpounds of Formul as
Re ndyor be adm nistered in form of
r Its ch arefobt ai nabl e by reacting the

respec ve conﬁbunds wWFt h physi ol ogi cal ly acceptabl e
aci ds and bases. 25 The production of nedi canents
WhereFORL Ré NS, hE R ARPRIBndeht fréhrBdtiasthet Jeleutsl BrdefiMbd above.
according to the invention and their application can
be perforned according to well-known pharmaceutica
met hods. Wil e the conpounds of Fornulas (1) and/or
(M) according to the invention for use in 30 therapy
may be adm nistered in the formof the raw chem ca
compound, it is preferred to introduce the active
ingredient, optionally in the formof a
physi ol ogi cal |y acceptable salt in a pharnmaceutica

SRt NT NG s



WD 2007/ 017284PCT/ EP2006/ 007933 25 buffers, diluents,
ot her customary pharmaceutical auxiliaries
‘Vozgﬁ%ﬁ%@élts of the conpounds may be anhydroug%ngQmWMW”B3
solvated. In a preferred ‘enbodi nent, the invention
provi des nedi canments conpri sing conpounds of Formul as
(I') and/or (VI) according to the invention, or a

Thems;harrmc g%%éaul% %ﬁﬁf table salt qr §§ﬁ§®%39£F87f‘Sdt(” a

Skmangﬁ&gﬁ&gghe carriers thereof and optlonally, other
t her apeuti ¢ and/ or prophylactlc |ngred|ents The

carrler(s) st be ttacceptable" i the sense of being
cowﬁ;@ ! “Nor edrant s ovnt he
formul atfon &n@& not h ul t& the recipient thereof.
10 A nedi canent of ! ention may be those
suitable for oral, rectal, bronchial, nasal, topical,
buccal, sub-Ilingual, transdernal, vaginal or
parenteral (including cutaneous, subcutaneous,
i ntranmuscul ar, intraperitoneal, intravenous,
intraarterial, intracerebral, intraocular injection
wherei®r i nfusion) administration, or those in a form
suitable for 15 adm nistration by inhalation or
i nsufflation, including powders and |iquid aeroso
gd R G0T ANTOB-CNRIRP SNRFELONRRT! AART-VRICRB; C=ONR'R",
ui tabl e’ exanpl es of -sustai ned release systens
ibaetecgelesemirpler neabl e matrices of solid hydrophobic
pol yners contai ning the conpound of the invention,
which matrices nmay be in formof shaped articles,
R?, RP°ERY: RY iddBpetiently %ﬁe@eﬁﬁmpscmooﬁ%mwosmdmkymuo -CORY,
accorqlng to the i nvention, tog ether, wth a

eGHENRIL | SEBNRAG] @&hrﬂlkylc a$@1z}%ra S@BR di tNent "N]ﬁ@ ¢ Rtkylamino,

g@'ggeigfhgﬂeg¥bﬁghcﬁ orHe |nc 'ﬂﬁgfggg- s, Jﬂl-S(h-

RBsL, T CONR-CRbiIket, S, NIR“](CEIQ)nBaa@uj(cﬁs, mmér)mﬁcbenzumdazolyl

pé'ﬂ'gﬁl g}fgﬁﬁgs@@ﬁﬁd Munmﬂgﬁ%m cul arlglagﬁgl QUS O 1 alicsl.
ebﬁc’fﬂ?)g{)( éﬁTsup ng%)d?&yfanéy; eﬂyd%)glzgflbak?ﬁn%dréhﬂalkyimmo

srtorres
hedlvigan, Hatcalkiybrhal eaticylaxtye il carylalket orabheterooyale;i ons f or
parenteral use. Such Medicanent and unit dosage forns
thereof may conprise conventional ingredients in
|, REOpRse 'Eﬁde%@ﬁdenﬂsr ORerfi 9ﬂ§geﬂ/\4 zﬂfylo falkeh 1N QUityner di ﬁ‘,ﬂ*llR7 RS, -
attive ound S, Of prlnC|p £ and, §uch ni t

(CHokanyhy- (Héﬁﬁl‘éRrR A (OMR A el\k?fGI%BtJ VERaG@)R @VC Oﬂlkyl -

Rt S B My .-t or

ANGAY0 1 h3SbRGaFIP241064y0 Of Latkynfd | hirco7aon f(dlkﬂﬁﬁath* <alkynyl)

accordln to the invention can be adnjnistered in
valiylet gikertylo pnaliamy! perien hstepantl gl dreyl- Pf -allynyl
lI b obvious to those skilled in the art that the
11 Yvid ¢ dosage fornms may conprise, as the active
conmponent, either a conmpound of Formulas (1) and/or

R, R o Splermaeiil e S rhaiogsOnEkeicR KB, Pajoalo! °~""ah<'e¥y1 or -

0 i | @S.alkyn:
RGBS P Roe PSR Rken) HE AUSAIPONIORISY -EREED! oallom
mgﬁrohgalky]; helkesyl od-adkyryl quiydroxSelkiyt! (fadkemyl or —atkynyl) amino,

el eyl cendlas it prisioend, s alep or gflgmyt a, or

nules A 10 solid carrier can be one or nore
subst ances which may al so act as diluents, flavouring
agents, solubilizers, lubricants, suspending agents,
bi nders, preservatives, tablet disintegrating agents,
or an encapsul ating nmaterial. In powders, the carrier
is afinely divided solid which is in a mxture with
the finely 15 divided active conponent. In tablets,
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nmoul ds, allowed to cool, and thereby to solidify.
Conpositions suitable for vagi nal 30 adm nistration

WO 20P1R84 pr esent ed as pessaries, tanpons, creZFEEPGUEH07933

o)

N B

7

pastes, foans or sprays d@ntalning in addition to the
active ingredient such carriers as are known in the
art to be appropriate. Liquid preparations include
sol utions, suspensions, and emul sions, for WO
2007/ 017284PCT/ EP2006/ 007933 27 exanpl e, water or
q@@g{spropylene gl ycol solutions. For exanpl e,
parenteral injection l'iquid preparations can be
ﬁmﬁnnnated as solutions in aqueous pol yethyl ene
é%solution. The conpounds of Fornulas (1) and/or
GW&) cording to the present invention may thus be 5
IQHngkgI@gonLSQ@geﬁkggg&xpdn1nlstratlon (e.g. by
injection, for exanpl®e bol Us i njection or continuous
i nfusi on) and may be presented inunit dose formin

o EBRR Fr RSl B 2 Fra i RE T gl Bl iitho acias,

REBSE a8t Adfine, T REoiARIEP Ofphia SRS, MBYarktaK Gackd)C BthéiﬁéfB gRfamine,
suspensi ons, sol uti ons, or enulsions in oi
eau@nu:s acichi cglmne,ariustnmste,c asalenoine;, o deHeng: | na?g emehionine,

RE Qi BN i, Bk Rtk Sfostle” RE BB and in

icBsensstelind, 7'y @tz gskchivelps®@pchboh $0a tth @maf it is attached,
sterlle solid or by |yophilization fromsolution, for
aahdhe (D groun whiGh i pttagked to sRidcpasbor afpm gre Pt the ring

NaL:8L fore use. Agqueous sol utions
@%&%g%? Igﬁloréﬁéﬁgégtan be prepared by dissol ving
the active conponent in water and addi ng suitable

coj.or nts flav tab|I|S|n nd t hi ckening
a4 1, alkeny, @gﬁmﬁeﬁﬁmﬂhﬁé pensi ons suitabl e

for oral use can be rade by dlspersing-the finely
d|V|ded active conponent in water with viscous

R' andnelt'eiridependsuit aas Hya®OH: SH,0NHsy 6N NQg akiyls alkeayli o alkynyl ,

Srsietikfioratterid b -Amd h R oA ol ey Rfknfldptoatio.
odRexyPlok ki PAEARY Ak ISoAkoIALR, AL Galkenyheallyny)

converted, shortly before use, l'iquid form

pxapaydsexyelels mikenyhlor agHyayist hﬁirp velkenylg @lkynyl) amino,

S RO 485, AR ERE 2 BRSELARY P Beoy o
alkyhyleulGagip asikylt, alkehelr ant alkyhylenlGonyk, alkyhbialkieagk-sor alkynyl

buffers, artificial and natural sweet

diesyls éﬂk@nﬂ{ @Wﬂkr%ﬂwkola@ﬁnﬂ 7 Phkyuh: wlfinylalkykelkeny,

25 di ntd%?h h ON alkyn
Iajf%(éﬁ%ed |s gpl F;gd t Fgaleslugﬁ mgstem cae}l D).
aﬁcoxy&lkﬁ(a]:knﬂyl nalklynjal)pfalkdxe tatuioxx) uhetsroaryl, Ianylarhalogen or a

reter nbodi nent of ‘the present
Fﬁggﬁﬁﬁgﬁﬁﬁﬂ &?th is applied 30 topically.
Thi ® reduces possible side effects and limts the
necegsary treatnment to those aas affected. WO
2007 7284PCT/EP2006/007933 # 1 n anot he Eplly
argsent i nyent I Ot

pr ef/er r eflHenbodi ment
ned cament is appli g

of a |m xed/ phase or anphi phil iy emul si on systemJV“”
-wat er/oi | m xed phase), a |iposone, a \
transfersone, a paste or a powder. G ntnents and
creans may, for exanple, be fornulated with an
aqueous or oily base with the addition of suitable
t hi ckeni ng and/ or gelling agents. Lotions may be
formul ated with 10 an aqueous or oily base and w ||
in general also contain one or nore enul sifying
agents, stabilising agents, dispersing agents,
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20

20 exanple with a dropper, pipette or spray. The
conpositions nmay be provided in single or nmulti-dose
WOBH2%n the |atter case of a dropper or pi pEfi{EF2006/007933
this may be achi eved by t He patient adm nistering an
appropriate, predeterm ned volunme of the solution or

suspension. In the case of a spray, this may be

achi eved for exanple by rreanslof a metering aton sing

spray punp. 2p Adm nistrati oo the respiratory

tract may alsp be.achi eved by Jmeans of an aerIQsoI i{
r

f or mul Hti.0 j the a € edi ent AN
provigled ih a prgssurised pack wi|th a suitjble
propéel |l ant| such ds a chl or,f | uor rbon (dFC) fo

exanpl ogsdh f 1 uor o nes« =
trichl orof | uoNonet hane, or Wor ot etral | uor'¥et hane,
carbon di oxi de, or other suita&ble gas. 30 The aerosol
may conveniently al so contain® surfactant such as

| ecithin. The dose of drug may be controlled by

provi sio f a netere aI\/IeY.{ WO N\,
1EP20 29 Al't

act i g@-+ngregli ent s rovided {n thejfform

dry po or exa owder m'ﬁf t/e conp und\
in a sul e er such asgé4/actese, stardgh,
starch derivativés such asR%ydr oxypropyl net hyl

cel I ul ose and pol yvi nyl pyrrolidone (PVP). RS
nveni ently the powder carrier will forma gel in

YWHE“'Hasal cavity The powder 5 conposition may be

presented in unit dose formfor exanple in capsul es

or cartridges of, e.g., gelatin, or blister packs

Wr ons WalCBS; t he powder may be adnini stered by nmeans of

n i.nhaler. In ositiqns intend far '

dnithitd Palpegh 1B e C‘ﬁ"%@%’ﬁr %%%IP;‘}“?‘?%@: haloaflorly; fydroxyalkyl,
| Nt ngRASFhlkHEn GRS Arh DB Shetérogryt @yturidomdry];
general |y have a smal | Sggr_tl cle size for exanple of
RhB” origindepmndsntly By 65 SehH, £6H, NieHz)a GBPH | e si ze
may be obtai ned by nmeans known in the art, for

exanpl e by mcronization. When desired,
conpositions adapted to give sustained rel ease of the

e b e b UL g i
form 2 3\?&}12@8%0' Br SHE4hif s b ShaRE ABEAPIAN oF Spharmaceutically

into uni ¥ doses containing appropriate
acceptahlianalist casprise witleowd dinationompoteaivt inoffapicuer ergas sgls such as

et RSB BB A BRI R e
from aSdéehic 38idD BEARER HeHiabd Elotn b&BREI MRS cirdathaROIdlRESs fidk cinnamic

~vials or anpoules. Also, the unit dosage form can_be
acid, citratapdanived frem| eitric geidhembogate| derived elrom saplponigracid, enantate

n _be the .appr i-a re . .Of - o IS e
derive Nt Bepefof R TR BANRS th (8o RAAAL derved from
fumari@ dBidN bFitdnadté derivelfrbindidutheni€ acid] plyceldendatived from glycolic acid,

adm ni strati on and _contj nuous, i f_ugd' gg re preferre

chlorideslepiyed diosm bydrpchlptie ppich beapide |deriy dgpRIemiG, PClg: lactate
_ Lt or L : b 0 oni

deriveq SpiFiaH 20 3o R Bl i AAGERS Bl R erfled B malonic
acid, (EharielatPubédivadi nfyofto. maaddlien, adhd. ) methaRisalforteudesedd  from

conpositions can also contain two, Qr nore conpqQun ..
methangpEASS PENARBRBEI SSUGTRA AeTVR TOR BRI 2-sifonic acid
itrate P OhEaL % € RALLS A RiGforR! B8, phosphat
mﬁatet@vgggﬁ%@cgﬁ% %@f@g&?g@i& ances. V\DPﬁ PRospRdE

2007/ 017284PCT/ EP2006/ 007933 30 Thus, the conpounds

of the present invention can be used in the form of

one conpound alone or in conbination wth other

active conpounds - for exanple with nedi canents

al ready known for the treatnent of the aforenentioned
di seases, whereby in the latter case a favorable
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for exanple, lactose, corn starch or derivatives

thereof, talc, stearic acid or its salts, etc. 10 can
WO HA7T/QY8}  Excipients for soft gelatin capsul ECTAHRR06/007933

suppositories are, for exdhple, fats, waxes,

sem -solid and |liquid polyols, natural or hardened

oils etc. Suitable excipients for the production of

. sol utions_and syr are, .for _exa . er,, .
derived feqrp BOSPADR Al pifbalte gety @s’mpig%ﬂgacsa%ﬁ galicglpts dfvgd from
satioyfi¥ SRt eQrBatf UerdvBE REAIUGHIORRS HURELAQRF hbthi 9BFic acid,

are, for exanple, water, alcohols, glycerol, polyols
succinate deeiyed doheswwiinge add, sulphgendaraled fmndailphuritossd, ¢drtrate derived

approxiqately 0.1 0.5 , eferaghly 1.to 50
from (3R &t lolhe Prab Greiven S pr Bl @Rinte fuid Spd ohers. Such
salts c8h bt PRodRba] bARRIHNGS khédhh 8 sothBordelT skASIA (R ar@ b Bescribed in the
adm nistrati‘on forns too, the daily dose is in
prorsgt.m | ar ranges. For topical delivery, depending on
the perneability of the skin, the type and the
severity of the disease and 20 dependent on the type
Other OfalfsOnike| kg WHvéd eHHRNGkaBE aH®) ivlakh OB, not considered as
di fferent concentrations of active conpounds within
pharmepeticallly eeseptabla san he anproprédtess intsrppdiates far the production of

comp s BE G PGk oA B REAP oo

stereoRbaePBeadfi cal |y acceptable salt thereof or a
stereoi somer thereof within a nedi canent according to

the invention is in the range of between 1 gnold and

00 . f i ng. I f ing
R O
Formulaw @hhdior (V) chophanbecsjpplle ccadpeabldyalt bostereofsomier Ithereof if

. in the art _that, the techni.gues di scl osed in the .
desired Yt pRRIOPHALE 2ABIVPRIY mﬁegw f%@{ﬁrﬁra of; ¥ doipetliggment for
thetretgﬁnérﬁ%rie)ﬁ\é&m&r&tﬁxﬂofs%ﬁtchﬁ&rml| in the practice of

e 1 nvention, and thus can be considered preferred
nodes 30for its practice. Exanples WO

2007/ 017284PCT/ EP2006/ 007933 31. .Abbr.evi ations: nmn
In 2 RIRGRE FEpOdmenh B, 854508 S50 SopdRRy Kinufih I8 copnds of the
present i@RYtiSh 8y be uked inclidePbhaRR@not THBHEY to cancer as hematological (e.g.
0-Benzotriazol -1-yl -N, N, Nr, N1-t et ranmet hyl ur oni um

leukernigt hyamphooiee btielarea and Rghers) (or 3oKg fpmgrs{fQrrgxample breast, prostate,

ver, GEGA N BERBOLL, 3o MR SR, o DR ER, ci

pancreititlz bk, lndil) ,colars plesatli wrd ynecktsicetyiddhe and sivdriah, melanoma,

oo s B e A Sl 2008 et
= ) = = | 1 .
e R 150k k.

sanpl e | oop. Colum, Chronolith Speed ROD RP18e

o S R o R BRARE i
() and@2AV TS BE %\gﬁarﬁlatceutﬂegﬁy YeRptAIOsdlt & SRrBoisdh&Vherdof if desired with

m /mn. ters LCZ singlée quadrupol mass spectroneter
appropiathadiirennts asipdditives dectbe prBlustienotia medicament for the treatment or

peve AT, 300 A R L DSRS0 TSy o

voltage, 20 V; nultiplier voltage, 400 V; probe and
desol vation gas tenperature, 120 C and 350 C
respectively. Waters 2487 Dual ?Absorbance Detector,
set to 254 urn. Preparative HPLC-Ms: Waters 600
IVMiultisolvent Delivery Systemw th peparative punp
heads. 2000 ill or 5000 gl sanple |oop. Col umm,
Waters X-Terra RP18, 7 gm 19 x 150 20 mmw th
X-Terra RP18 guard cartridge 7 urn, 19 x 10 nm used
at flowrate 20 mM/mn or YMC ODS-A, 120 A, 40 x 150
mmw th X-Terra RP18 guard cartridge 7 gm 19 x 10
mmn used at flowrate 50 m/mn. Make-up sol vent:
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WO 2007/ 017284PCT/ EP2006/ 007933 32 Boc- Phe- Al dehyd (2
nunol ), Asni nohydantoin (2 mmol) and Sodi ur nacet ate

WO 2078384 were dissolved in 20 ml et hanol / wat BET/ER20§6/007933
The mixture was refluxed 2&r 4 hours. After cooling
to roomtenperature the solid product
(Boc- Phe- Arni nohydantoin) was filtered and dried in 5
vaccuo. The resulting Boc-Phe- Am nohydantoin (0O

5 .
Furthemmore) thedsventisagrelatas 1p g reethed ofiirsatmens o5 parventipraof BSeases which
Iy i f h ¢ :
comprifl 3, SRS e M HBULATRF ) s
and/oM@Y) wes pieamatédticdile hégeptablehalt or Setdoikopren thectofinas
dried in vaccuo. 10 Alternative synthesis of
(1-[(2, 4- D oxo-i m dazolidin-1-ylimno)-nmethyl]-2-phen
S =C ] L ds : Lesteni _ d th
i e o P o TS TR B2 ST, i of gempounds of the
Formmitau@) ahd/as $€1)1drta phdihtacButbatiy acéeptdtie Ssit or sterepmsdmet Zhereof if

desicei i PRREPROAS OB RGeS St prodichion of & Medieament for
the tredtrh&ft RE gggé’\JeﬁﬁBﬂ |0?$i<.i5‘iiisea§§é§n RBiENE BiyPSiprotiférafi®sl ofikeratinocytes

roomtenperature for 48 hours. The 5ol vent was o
plays a esleyespecinlly peefemblyuhe shiatdiseasescheel selocted éropt the group consisting

resi.due, The, resjdue hecones solid after stangind i .
Of PSP oRAPICTISTERNTY P CETHReSY | MPEREHaa Y GiqEmolytic
hyperReFS 6818 Myperkeratosis Lenticularis Perstans, Keratosis pilaris and Ichthyoses.

201- ( Z- Am no- 3- phenyl - propyl i deneam no) -i m dazol i di ne

-2, 4-di one

“ 1-142,4-Di ox0-jim dazolidin=1-yligni - yl]l-a- -

Treatyyt GO AR AT A e i e hs EReipobiger I parial
healing6Ph Hiséase, 6f SifliatRe dffa dsehseldd sploPprogrssigodfiesiven disease.

concentrations of HCl1L and different reaction tines
cam be enpl oyed to renove the Boc group. Al so,

- i ] uors. j ' t ' _ [ ;
Furthefbic, W B0 Rl e Bidllo Amgb 0 B e RGN o Pip 0 of dGedifs which
comprises theestirhimist2tibn wf anatffe2ibve anomitefpengounds, of the formula (1) or a

Afterwards the, solvent was renpved d the.residye,.
pharmggen acheRiable a*rlte%ﬂefe@m&ﬁ%wfﬁ be AIEicreqsmbodiment, the

i L, eQpl 1 i neéil iall
sl Lk elan sty PSRRI fof T KRRl kol el
inflamfiatdry 3disordsiry anel émaivge oflisexilersn pheferahlyresdletado framr be group

consisBp. 5 SR o, S SRRt sponavits, acmolec
anemifl (AR | HaeindBAicde pepsicidds @derhid @aéhiopaniivial, hphthae, aphthions
reaction was allowed to reach roomtenperature over

stomatj(@s, h thsitis,Thartesinsglertionadiserdaisy e astaortirtis,  Bigpagiorgg grthritis,

T
Bechefl aliseheSBocdine diasd, i mflammmatdry| beweld ddasenBurktt's lymphoma,

Cron3 hsepacs Gha OB E i Wesrapdy Eoeligueliscaseoryoplobilimernia, dermalitis

herpet%? 0 %%ﬂﬁ%%%%@%%o qg&ﬁﬁz&ﬁén&%t AybernNadidbitesS YabdBIe ! Siabetes,

cohrpoun tert-Butyl ‘ o ]
idiopathi¢ melidbexes( mtsipidysami insylinideprnded p bahetesr opgtisis, y|agpimmune
demye?i%gt?rgg (d?gea'ses, ‘Dupuytren's contracture, encephalomyelitis, encephalomyelitis

allergica, endophthalmia phacoanaphylactica, enteritis allergica, autoimmune enteropathy
syndrome, erythema nodosum leprosum, idiopathic facial paralysis, chronic fatigue
syndrome, febris rheumatica, glomerulo nephritis, Goodpasture's syndrome, Graves'
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510,00 g (37,69 nml) N-t-BOC L-phenyl al anin, 4 87 ¢
(37,69 mmol )N, N-di i sopropyl ethylam n and 3, 68
WO 208705334 mol ) N, 0- di net hyl hydr oxyl ar ni n- hydr OCWHEP@@W"W”

were dissolved in 50 m N2Adi net hyl fornmani d. The
solution is cooled in an ice bath and 7,23 g (37,69
mol ) N-(3-
di met hyl ani nopr opyl1) - N- et hyl car bodi i m hyd hl Qri.d

diseasp Hegaan-Rirhgorispésss Hahimote's idivepseg M IP‘?tP%g ditis, sudden

u i ol s yeduRetile  di
heannéaglbh% gsglé&}éﬁgapegl%‘még dﬁgé’ol eg 1~ilén 1 et ’by#gc%hat e. 5ease,
haemoliebiniia npaopikaseca,s hypsgreddiaint hildas uregtomdlis, 11'1tls leucopenia,

sodi ,unbi car bonat e, V{ﬁ?%mtrlc aci d and water

leucergigy JuPYSnCTy SIS ITEIHERIHS SHRIFENT 1URYS, C s pan putancous
lupus eﬁﬂﬁéﬁﬁgoédg %{éﬂnﬁ[ﬂn@a{‘ fhaliBSuR! REHGHuclosBAnfddtibRE myasthenia

vacuum

grav152tréurﬂrsmmbtblmst bnmaN! Idf(bﬂaf&h(—: Syphdamyd, pﬁ]ﬂp‘am&m@t}l@mﬂa)mﬂphaﬁca,
i o R AL ot e

) aﬁlﬁ‘kﬁ’se Rhrohftal HRYAS, Blyh]!y% ac iy h‘h@ eadu%S asis, ura,
POy washed v(\)ntﬁether o?a terﬁ iltered and rledinpurp

pyodetihe gaagwuosunyi Sudrais whdme Beiterts. symglrome, sarcoidosis, ataxic

scleroffs; (VLS Bard L 13%%3%? R ; B Rr PR fptrosis,

sclero&’i%} d%&éh‘ﬂn)i cajcdiats genit Reoply, aFélilinl Cued ,t85alﬂlspermatozoan
(36, mmol ) b, 18,97 g (36,16 mmol) ZTrp-Trp-O—|

antobarlig @:rqxs@ocy@mm )ldmaﬂw tbw;rs@ﬁﬁ@wm%murn% ghggoma, acute

antenﬁgrn“vf %gs, itk éﬁ‘?@b% @9$ %{l%ltllfs%r mam e so Q%cy&igeases such

as Sjdrgrea@oky@drdme, avirhs QAM h)raEEV’.) Ea.sﬁﬁlaged 30 B Iymphbinap parasitic
benzotriazol-1-yl-N,.N M N-tetra hyl uroni um
discaspsugty a&d%nmafl ﬁ@nﬁ'aswpﬁ%“gfﬂgﬁ%%wﬂ% pych as viral infections

follovﬁ%%%ﬁb : ur 2 I?SO'AH)% Shrlchf, RN EhotReWtpaffis BRABERs, toxic

vent Is rerfoved I n the vacuum
chockdm&otneenidﬁmcbp@ydmngt ate and washed with saturated

In 8 PR ATETOR B i e AP TR S VBl play @ role
preferk®1yP %@'dise%.@e’éga& GEldsied PHeMURHe 3RTPEcisiiBg PHP Pibliadi§ atopic

purified by flash chromatography on silicagel using
dermafifib,ualopecidi akiter mienegide totalih arlepeciso srbtotatisp ilepecia. universalis,

atopocis ifysh. B Tyl B Biny ishen plsons. dospatomypsts of the

skin, atiipit-e@kdiya, Qﬁér%ﬁ@)skﬂcré’de(rrhﬁ Ip&ﬁﬁhibts%ulgans psona515 capitis, psoriasis
yl)-ethyl]carbanic acid benzyl ester (d) 35

guttall (PFPrgIy ASYWET/ RPPOEE A0GH0 9BLIgsis-H e @flérog%‘éwr él&ew%naﬂergm

cono L e T B GO SR SR i

foliacaishyémaplapad egetans, ﬁhhﬂgana@h@qﬁ;ﬁsg)ldrb@hbuwpbﬂnphgoid mucous
nmagnesi umsul fgt e and conc nt r.at, ﬁﬁql A the vacuu

Pemphag?lér defmafitisgdermatifis herppy I PEEO Sopigsis, lipoidica,
lﬁﬁfo‘%{?eﬁc BBy ? élﬁlpﬂﬁ{e grdrfgotﬂb%uﬁ?%t pﬁ&%@ acuta, linear

out urt er purification. mpound 1 1,0
IgA (Xeilmét?)sm‘rmio)yn(cdj)hlcs lights sloimmbesn exyﬂmma yolarigf lshm sclerosus et

trlneth rthof r.mat e. an Then, 0,.24
atrophiCping CRAIGIIA oo fien SRS TRoRURTE. R DA R, Biperessiva,
dﬂndrSu& LipehndMBklendh, MixekOdhigS eRiraRyhL ihotalengc iskird@Rton, lichen
and the reaction mxture is stirred at room
simplexe pyierad, Wdezmpttis 48dhdaradt varses SkistBricasgds aprarohpserea, scarring,
kl.dlatﬁ!lwe..acuumand wat er added to the residue and a
clods gt d"™"88duct is obtained. The solid product is the
filtered and dried in the vacuum to obtain 0.73 ¢
crude product. Purification by flash
chr omat ogr aphy (el uent:
di chl or net hane: met hanol=-90: 10) on silicagel vyields
150, 31 g pure product.
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In an even more preferred embodiment, the disease is a skin disease in which a
hyperproliferation of keratinocytes plays a role. Especially preferred diseases are Psoriasis,
atopic dermatitis, actinic keratoses, hyperkeratoses like epidermolytic hyperkeratosis,

Hyperkeratosis Lenticularis Perstans, Keratosis pilaris and Ichthyoses.

The compounds according to the invention and medicaments prepared therewith are
generally useful for the treatment of cell proliferation disorders, for the treatment or
prophylaxis, immunological diseases and conditions (as for instance inflammatory

diseases, neuroimmunological diseases, autoimmune diseases or other).

The compounds of the present invention can further be used for diseases that are caused by
protozoal infestations in humans and animals. Such veterinary and human pathogenic
protozoas are preferably intracellular active parasites of the phylum Apicomplexa or
Sarcomastigophora, especially Trypanosoma, Plasmodia, Leishmania, Babesia and
Theileria, Cryptosporidia, Sacrocystida, Amoebia, Coccidia and Trichomonadia. These
active substances or corresponding drugs are especially suitable for the treatment of
Malaria tropica, caused by Plasmodium falciparum, Malaria tertiana, caused by

Plasmodium vivax or Plasmodium ovale and for the treatment of Malatia quartana, caused

" by Plasmodium malariae. They are also suitable for the treatment of Toxoplasmosis,

caused by Toxoplasma gondii, Coccidiosis, caused for instance by Isespora belli, intestinal
Sarcosporidiosis, caused by Sarcocystis suihominis, dysentery caused by Entamoeba
histolytica, Cryptosporidiosis, caused by Cryptosporidium parvum, Chargas® disease,
caused by Trypanosoma cruzi, sleeping sickness, caused by Trypanosoma brucei
rhodesiense or gambiense, the cutaneous and visceral as well as other forms of
Le1shmamos1s They are also suitable for the treatment of animals infected by veterinary
pathogenic protozoa, hke Thezlerza parva, the pathogen causmg bovine East coast fever,
Trypanosoma congolense congolense or Trypanosoma vivax vivax, Trypanosoma brucei
brucei, pathogens causing Nagana cattle disease in Aftica, Trypanosoma brucei evansi
causing Surra, Babesia bigemina, the pathogen causing Texas fever in cattle and buffalos,
Babesia bovis, the pathogen causing European bovine Babesiosis as well as Babestosis in
dogs, cats and sheep, Sarcocystis ovicanis and ovifelis pathogens causing Sarcocystiosis in

sheep, cattle and pigs, Cryptosporidia, pathogens causing Cryptosporidioses in cattle and
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1Hd (8.4 Hz) 7.908 ppm Narrai 1H d (8.3 Hz) 7.5629
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WO 2047/87384) 7.326-6.916 ppm Hamm von Trpl, Tr pZCTEP2¢16407933
H8 von Trpl, Trp2 NHTrp2 Z1H m 6.946 ppmIlmai 1H d
(4.5 Hz) Chem cal shift correlation Nunber of

birds, Fimeria and Isospora species, pathogens causing Coccidiosis in rabbits, cattle, sheep,
goats, pigs and birds, especially in chickens and turkeys. The use of the compounds of the
present invention is preferred in particular for the treatment of Coccidiosis or Malaria
infections, or for the preparation of a drug or feed stuff for the treatment of these diseases.
This treatment can be prophylactic or curative. In the treatiment of malaria, the compounds

of the present invention may be combined with other anti-malaria agents.

The compounds of the present invention can further be used for the prophylaxis and/or
treatment of infectious diseases caused among others by bacteria and viruses, mncluding
opportunistic infections in a mammal, including a human. Said method comprises
administering to the mammal an amount of at least one compound of the general Formulas (I}
and/or (VI) and/or pharmaceutically acceptable salts thereof, effective to prevent and/or treat
said infectious disease and/or opportunistic infection.

The compounds of Formulas (I) and/or (VI) and their pharmacologically acceptable salts
can be administered to animals, preferably to mammals, and in particular to humans, as
therapeutics per se, as mixtures with one another or in the form of pharmaceutical
preparations which allow enteral or pareriteral use and which as active constituent contain
an effective dose of at least one compound of the Formulas (I) and/or (VI) or a salt thereof,
in addition to customary pharmaceutically innocuous excipients and additives. The
compounds of Formulas (I) and/or (VI) can also be administered in form of their salts,
which are obtainable by reacting the respective compounds with physiologically acceptable

acids and bases.

The production of medicaments containing the compounds of Formulas (I) and/or (VI)
according to the invention and their application can be performed éécording to well-known

pharmaceutical methods.

While the compounds of Formulas (I) and/or (VI} according to the invention for use in
therapy may be administered in the form of the raw chemical compound, it is preferred to
introduce the active ingredient, optionally in the form of a physiologically acceptable salt .

in a pharmacentical composition together with one or more adjuvants, excipients, cariers,
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protons multiplicity (coupling constant) 4.9181 ppm

CH2z 2H m 4. 6868 ppm Ha Pbe 1H dddd (9.1 Hz - Hp, 5.9
WO 3997152844, 5 Hz - Hlyd 8.4 Hz - M na 4.541 pmﬁwmwms

1H m 4. 2583 ppm Ha Trp2 1¥ m 4.1014 ppm CH2 Hyd 2H s

3.032-2.7229 ppm

buffers, diluents, and/or other customary pharmaceutical auxiliaries. Such salts of the

compounds may be anhydrous or solvated.

In a preferred embodiment, the invention provides medicaments comprising compounds of
Formulas (I) and/or (VI) according to the invention, or a pharmaceutically acceptable salt
or stereoisomer thereof, together with one or more pharmaceutically acceptable carriers
thereof, and, optionally, other therapeutic and/or prophylactic ingredients. The catrier(s)
must be "acceptable” in the sense of being compatible with the other ingredients of the
formulation and not harmful to the recipient thereof.

A medicament of the invention may be those suitable for oral, rectal, bronchial, nasal,
topical, buccal, sub-lingual, transdermal, vaginal or parenteral (including cutaneous,
subcutaneous, intramuscular, intraperitoneal, intravenous, intraarterial, intracerebral,
intraocular injection or infusion) administration, or those in a form suitable for
administration by inhalation or insufflation, including powders and liquid aerosol
administration, or by sustained release systems. Suitable examples of sustained release
systems include semipermeable matrices of solid hydrophobic polymers containing the
compound of the invention, which matrices may be in form of shaped articles, e.g. films or

microcapsules.

The compounds according to the invention, together with a conventional adjuvant, carrier,
or diluent, may thus be placed into the form of medicament and unit dosages thereof. Such
forms include solids, and in particular tablets, filled capsules, powder and pellet forms, and
liquids, in particular aqueous or non-aqueous solutions, suspensions, emulsions, elixirs,
and capsules filled with the same, all for oral use, suppositories for rectal administration,
and sterile mjectable solutions for parenteral use. Such Medicament and unit dosage forms

thereof may comprise conventional ingredients in conventional proportions, with or

. without additional active compounds or principles, and such unit dosage forms may

contain any suitable effective amount of the active ingredient commensurate with the

intended dailf dosage range to be employed.
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NHPhe
The compound useable according to the invention can be administered in a wide variety of

oral and parenteral dosage forms. It will be obvious to those skilled in the art that the
following dosage forms may comprise, as the active component, either a compound of
Formulas (I) and/or (VI) according to the invention or a pharmaceutically acceptable salt

or stereosomer thereof.

For preparing a medicament from a compounds of Formulas (I) and/or (VI),
pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations
include powders, tablets, pills, capsules, cachets, suppositories, and dispersible granules. A
solid carrier can be one or more substances which may also act as diluents, flavouring
agents, solubilizers, lubricants, suspending agents, binders, preservatives, tablet

disintegrating agents, or an encapsulating material.

In powders, the carrier is a finely divided solid which is in a mixture with the finely

‘divided active component. In tablets, the active component is mixed with the carrier having

the necessary binding capacity in suitable proportions and compacted in the shape and size
desired. Suitable carriers are magnesium carbonate, magnesium stearate, talc, sugar,
lactose, pectin, dextrin, starch, gelatin, tragacanth, methylcellulose, sodium
carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The term
"preparation” is intended to include the formulation of the active compound with
encapsulating material as cartier providing a capsule in which the active component, with
or without carriers, is surrounded by a carrier, which is thus in association with it.
Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and

lozenges can be used as solid forms suitable for oral administration.

For preparing suppositories, a low melting wax, such as a mixtire of fatty acid glyceride or
cocoa butter, is first melted and the active component is dispersed homogeneously therein,
as by stirring. The molten homogenous mixture is then poured into convenient sized
moulds, allowed to cool, and thereby to solidify. Compositions suitable for vaginal
administration may be presented as pessaries, tampons, creams, gels, pastes, foams or
sprays containing in addition to the active ingredient such carriers as are known in the art

to be appropriate. Liquid preparations include solutions, suspensions, and emulsions, for
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example, water or water-propylene glycol solutions. For example, parenteral injection

liquid preparations can be formulated as solutions in aqueous polyethylene glycol solution.

The compounds of Formulas (I) and/or (VI) according to the present invention may thus be
formulated for parenteral administration (e.g. by injection, for example bolus injection or
continuous infusion) and may be presented in unit dose form in ampoules, pre-filled
syringes, small volume infusion or in multi-dose containers with an added preservative,
The compositions may take such forms as suspensions, solutions, or emulsions in oily or
aqueous vehicles, and may contain formulation agents such as suspending, stabilising
and/or dispersing agents. Alternatively, the active ingredient may be in powder form,
obtained by aseptic isolation of sterile solid or by lyophilization from solution, for
constitution with a suitable vehicle, e.g. sterile, pyrogen-free water, before use.

Aqueous solutions suitable for oral use can be prepared by dissolving the active component
in water and adding suitable colorants, flavours, stabilising and thickening agents, as
desired. Aqueous suspensions suitable for oral use can be made by dispersing the finely
divided active component in water with viscous material, such as natural or synthetic
gums, resins, methylcellulose, sodium carboxymethylcellulose, or other well known
suspending agents. '

Also included are solid form preparations which are intended to be converted, shortly
before use, to liquid form preparations for oral administration. Such liquid forms include
solutions, suspensions, and emulsions. These preparations may contain, in addition to the
active component, colorants, flavours, stabilisers, buffers, artificial and natural sweeteners,

dispersants, thickeners, solubilizing agents, and the like.

In one embodiment of the present invention, the medicament is applied topically or

systemically or via a combination of the two routes.

In an especially preferred embodiment of the present invention the medicament is applied
topically. This reduces possible side effects and limits the necessary treatment to those

areas affected.
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In another especially preferred embodiment of the present invention the medicament is

applied systemically.

Preferably the medicament is prepared in form of an ointment, a gel, a plaster, an

" emulsion, a lotion, a foam, a cream of a mixed phase or amphiphilic emulsion system

(oil/water-water/oil mixed phase), a liposome, a transfersome, a paste or a powder.

Ointments and creams may, for example, be formulated with an aqueous or oily base with

the addition of suitable thickening and/or geling agents. Lotions may be formulated with

‘an aqueous or oily base and will in general also contain one or more emulsifying agents,

stabilising agents, dispersing agents, suspending agents, thickening agents, or colouring

agents.

Compositions suitable for topical administration in the mouth include lozenges comprising
the active agent in a flavoured base, usually sucrose and acacia or tragacanth; pastilles
comprising the active ingredient in an inert base such as gelatin and glycerine or sucrose

and acacia; and mouthwashes comprising the active ingredient in a suitable liquid carrier.

Solutions or suspensions are applied directly to the nasal cavity by conventional means, for
example with a dropper, pipette or spray. The compositions may be provided in single or
multi-dose form. In the latter case of a dropper or pipette, this may be achieved by the
patient administering an appropriate, predetermined volume of the solution or suspension.
In the case of a spray, this may be achieved for example by means of a metering atomising

Spray pump.

Adnﬂnishfatioﬁ to thé respiratory tract may also be achieved By means of an aerosol
formulation in which the active ingredient is provided in a pressurised pack with a suitable
propellant such as a chlorofluorocarbon (CFC) for example dichlorodifluoromethane,
trichlorofluoromethane, or dichlorotetrafluoroethane, carbon dioxide, or other suitable gas.

The aerosol may conveniently also contain a surfactant such as lecithin. The dose of drug

may be controlled by provision of a metered valve.
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WO p78hi84et hanol . 10 ng Pd/ C was added and t hRCT/EP2006/007933
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3 hours. The catalyst was filtered 5 an the sol vent
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Thus, the compounds of the present invention can be used in the form of one compound
alone or in combination with other active compounds — for example with medicaments
already known for the treatment of the aforementioned diseases, whereby in the latter case
a favorable additive, amplifying effect is noticed. Suijtable amounts to be administered to

humans range from 0.5 to 500 mg.

To prepare the pharmaceutical preparations, pharmaceutically inert inorganic or organic
excipients can be used. To prepare pills, tablets, coated tablets and hard gelatin capsules,
for example, lactose, corn starch or derivatives thereof, tale, stearic acid or its salts, etc.
can be used. Excipients for soft gelatin capsules and suppositories are, for exal_nple, fats,
waxes, semi-solid and liquid polyols, natural or hardened oils etc. Suitable excipients for
the production of solutions and syrups are, for example, water, sucrose, invert sugar,
glucose, polyols etc. Suitable excipients for the production of injection solutions are, for

example, water, alcohols, glycerol, polyols or vegetable oils.

In general, a daily dose of approximately 0.1 mg to 500 mg, preferably 1 to 50 mg, per
human individual is appropriate in the case of the oral administration. In the case of other
administration forms too, the daily dose is in similar ranges. For topical delivery,
depending on the permeability of the skin, the type and the severity of the disease and
dependent on the type of formulation and frequency of application, different concentrations
of active compounds within the medicament can be sufficient to elicit a therapeutic effect
by topical application. Preferably the comcentration of an active compound or a
pharmaceutically acceptable salt thereof or a stereoisomer thereof within a medicament

according to the invention is in the range of between 1 umol/l and 100 mmol/L.

The following exa:hples and figures are included to demonstrate preferred embodiments of
the invention. It should be appreciated by those of skill in the art that the techniques
disclosed in the examples that follow represent techniques discovered by the inventors to
function well in the practice of the invention, and thus can be considered preferred modes

for its practice.

Examples
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Abbreviations: min, minute(s); h, hour(s); r.t., room temperature, Phe, Phenylalanin, Trp,
Tryptophan, TBTU, O-Benzotriazol-1-yl-N,N,N',N'-tetramethyluronium tetrafluoroborate,
2-Nal, L-2-Naphtylalanin, Z, Benzyloxycarbonyl.

NMR spectra: Bruker Avance 300 MHz. The spectra were recorded at 305 K and 300.13
MHz ("H-NMR), respectively, using the residual solvent peak as an internal standard
(DMSO-ds, &y = 2.49; CD;0D, 8y = 3.31; CDCls, 8y = 7.26; CD3CN, oy = 1.93;
(CD3),CO, i = 2.05).

Analytical LC/ESI-MS: 2 x Waters 600 Multisolvent Delivery System. 50 ul sample loop.
Column, Chromolith Speed ROD RP18¢ (Merck, Darmstadt), 50 x 4.6 mm, with 2 pm
prefilter (Merck). Eluent A, H;O + 0.1% HCO,H; eluent B, MeCN. Gradient, 5 % B to 100
% B within 5 min; flow, 3 mi/min. Waters LCZ single quadrupol mass spectrometer with
electrospray source. MS method, MS8minPM-80-800-20V; positive/negative ion mode
scanning, »v/z 80 - 800 in 1 s; capillary, 3.5 kV; cone voltage, 20 V; multiplier voltage, 400
V; probe and desolvation gas temperature, 120° C and 350° C, respectively. Waters 2487
Dual 2Absorbance Detector, set to 254 nm.

Preparative HPLC-MS: Waters 600 Multisolvent -Deliverj System with peparative pumnp
heads. 2000 j1l or 5000 pl sample loop. Column, Waters X-Terra RP18, 7 pm, 19 x 150
mm with X-Terra RP18 guard cartridge 7 pm, 19 x 10 mm; used at flow rate 20 ml/min or
YMC ODS-A, 120 A, 40 x 150 mm with X-Terra RP18 guard cartridge 7 pm, 19 x 10 mm;
used at flow rate 50 mlllm'n.-Make-up solvent: MeCN — H,O — HCO,H 80 : 20 : 0.05
(v:viv). Eluent A, H,O + 0.1% HCO,H; eluent B, MeCN. Different linear gradients from 35

- 10(_)% eluent B, adapted to sample. Injection volume: 500 ul — 2000 pl depending on

sample. Waters ZQ single quadrupol mass spectrometer with electrospray source. Positive
or negative ion mode scanning m/z 80 - 800 in 1 s; capillary, 3.5 kV or 3.0 kV; cone
voltage, 20 V; multiplier voltage, 400 V; probe and desolvation gas temperature, 120° C
and 350° C, respectively. Waters Fraction Collector If with mass-triggered fraction

collection. Waters 996 photo diode array detector.

Synthesis of Phe-Aminchydantoin
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Boc-Phe-Aldehyd (2 mmol), Aminohydantoin (2 mmol) and Sodiumacetate (4 mmol) were
dissolved in 20 m! ethanol/water (1:1). The mixture was refluxed for 4 hours. After cooling
to room temperature the solid product (Boc-Phe-Aminohydantoin) was filtered and dried in
vaccuo.

The resulting Boc-Phe-Aminohydantoin (0,25 mmol) was dissolved in 5 ml 4M
HCl/Dioxan. The solution was stirred for 2 hours at room temperature. Afterwards the
solvent was removed and the residue was washed with diethyl ether. Solid product was

dried in vaccuo.

Alternative synthesis of (1-[(2,4-Dioxo-imidazolidin-1-ylimino)-methyl]-2-phenyl-ethyl}-carbamic
acid tertbutylester:

Boc-L-Phe-Aldehyd ( was obtained from Bachem AG, Hauptstrasse 144, 4416 Bubendorf-
Switzerland) (2 mmol, Aminohydantoin (2 mmol) were dissolved in 50 ml Trimethylorthoformate
and 2 mmol diisopropylethylamine . The mixture was stirred at room temperature for 48 hours. The
solvent was removed in the vacuum, water added to the oily residue. The residue becomes solid

after standind in the cold. The solid product was filtered and dried in vaccuum.

1-(2-Amino-3-phenyl-propylideneamino)-imidazolidine-2,4-dione

{1-[(2,4-Dioxo-imidazolidin-1-ylimino)-methyl]-2-phenyl-ethyl }-carbamic acid fert-butyl ester
(0,25 mmol) was dissolved in 5ml 4M HCUDioxan (other concentrations of HCI and different
reaction times cam be employed to remove the Boc group. Also, trifluoroacetic acid at various
concentrations can be employed to remove the BOC group. The solution was stirred for 2 hours at
room temperature. Afterwards the solvent was removed and the residue was washed with diethyl

ether. Solid product was dried in vaccuo.

Compound 1

Z-Trp-Trp-OH (0,1 mmoly, 1-HydroxXybenzotriazolydrate (0,1 mmol), and TBTU (0,1
mmol) were dissolved in dry dimethylformamide and stirred at r.t.. After a few minutes
Phe-Aminohydantoin (0,11 mmol) solved in dimethylformamide was added in portions
and the reaction was allowed to reach room temperature over 18 hours. The solvent was
removed and the residue was redissolved in ethyl acetate. The solution was washed with
1moVl/1 HCl, and with 10% Na,CO3 and then dried over MgSOa. The reaction was filtered
and the solvent was removed in vaccuo. The compound was purified by preparative HPLC.
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Alternative synthesis of compound 1:
tert-Butyl I-(methoxy(methyl)amino)-1-oxo-3-phenylpropan-2-ylcarbamat (a)

10,00 g (37,69 mmol) N-t-BOC-L-phenylalanin, 4,87 g (37,69 mmol) N,N-diisopropylethylamin
and 3,68 g (37,69 mmol) N,O-dimethythydroxylamin-hydrochloride were dissclved in 50 ml N,N-
dimethylformamid. The solution is cooled in an ice bath and 7,23 g (37,69 mmol) N-(3-
dimethylaminopropyl)-N-ethylcarbodiimid-hydrochlorid is added in portions while stirring.
Stirring is continued over night. The solvent is removed in the vacuum and the residue dissolved in
ethylacetate. The organic phase is washed with saturated sodiumbicarbonate, 5% citric acid and
water. The solution is dried with magnesiumsulfate, the solvent removed in the vacuim and the

product dried in the high vacuum. Yield 10.00 g
2-Amino-N-methoxy-N-methyl-3-phenylpropanamid-Hydrochlorid (b)

10,00 g (32,43 mmol) a is dissolved in 100 ml 4M HCl in dioxan and stirred for 1 hour. The

solvent is removed in the vacunm and the residue washed with ether on a filter, filtered and dried in

the vacuum. Yield 8.85 g white solid.

(2-(1H-Indol-3-yl)-1-{2-(1H-indol-3-y1)-1-[1-(methoxy-methyl-carbamoyl)-2-phenyl-
ethylcarbamoyl}-ethylcarbamoyl}-ethyl)-carbamic acid benzyl ester (c)

8,85 g (36,16 mmol) b, 18,97 g (36,16 mmol) Z-Trp-Trp-OH, 4,89 g (36,16 mmol) 1-
hydroxybenzotriazol und 9,35 g (72,33 mmol) N,N-diisopropylethylamin were dissolved in 200 ml
dry N,N-dimethylformamid. The solution is cooled in an ice bathand 15,09 g (39,78 mmol) O-
benzotriazol-1-yl-N,N,N',N'-tetramethyluronium hexafluorophosphat is added in portions while
stirring. The solution is stirred over night at room temperature. The solvent is removed in the
vacuum, dissolved in ethylacetate and washed with saturated sodiumbicarbonate, 5% citric acid,
dried with magnesiumsulfate and-concentrated in-the vacuum;-to-obtain 34.59 gcrudeproduct.
The crude product is purified by flash chromatography on silicagel using (Eluent:
dichlormethane:methanol:conz. ammonia = 90:10:1 as eluent. Yield 20 g

[1-[1-(1-Formyl-2-phenyl-ethylcarbamoyl)-2-(1H-indo}-3-yI)-ethylcarbamoylj-2-(1H-indol-3-
yi)-ethylj-carbamiec acid benzyl ester (d)

1,00 g (1,40 mmol) (c) is dissolved in 10 ml dry THF and coole in an isopropanol/dry ice bath. To
the solution 2m! 1M lithjumaluminiumhydride in dry THF is added and the solution stirred for 1 to
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2 hours. The reaction mixture is warmed up to room temperature and quenched with water. The
water phase extracted with ethylacetate, the ethylacetate phase dried with magnesiumsulfate and
concentrated in the vacuum. After driying in the high vacuum 1.03 g yellow foam is obtained. The

product is used in the next step without further purification.
Compound }

1,03 g (1,57 mmol) (d) is dissolved in a mixture of 5 m} trimethylorthoformate and 5 ml DMF.
Then, 0,24 g (1,57 mmol) 1-aminohydantoin-hydrochloride and 0,20 g (1,57 mmol) N,N-
diisopropylethylamine is added and the reaction mixture is stirred at room temperature for 48
hours. The solvent was removed in the vacuum and water added to the residue and a solid product
is obtained. The solid product is the filtered and dried in the vacuum, to obtain 0.73 g crude
product.

Purification by flash chromatography (eluent: dichlormethane:methanol=90:10) on silicagel yields
0,31 g pure product.

Componnd 1 - D-Phe -L-Trp-L-Z-Trp

Tmp 1

Chemical shift correlation Number of | multiplicity (coupling

protons constant)




NHNH 40 NH 5 * - |PHN 1-Oafr O ONH I'i pN- 11,
nanonol ar 804 HN * N -

WO 2007/017284 5 PCT/EP2006/007933
11.732 ppm NH nya 1H
10.7442 ppm _ He 1 1H d (4.2 Hz)
10.7354 ppm He 12 1H d (4.5 Hz)
8.3376 ppm _. NHpne 1H d (8.4 Hz)
7.908 ppm Nﬁﬁpl 1H d (8.3 Hz)
7.5629 ppm Hxo 1ep2 IH d (8.0 Hz)
7.5332ppm | Hotp 155 d (7.6 Hz)
73266916 ppm | Hyom von Txpl, Trp2, Z, Phe | 21H | m
H; von Trpt, Trp2
NHrm2
6.946 ppm Hiya - H d (4.5 Hz)
Chemical shift correlation Number of | multiplicity {(coupling
protons constant}
4.9181 ppm CH;z 2H m
4.6868 ppm Hot phe 1H dddd (9.1 Hz — Hg,
5.9 Hz - Hp
4.5 Hz - Hyya
8.4 Hz - NHpye)
4.541 ppm Ho gt 1H m
42583 ppm Ho. 12 1H m
4.1014 ppm CH: nya | 2H s
3.032-2.7229 ppm | Hg p von Phe, Trpl, Trp2 6H m
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L-Isomer of Compound 1 — L-Phe-L-Trp-L-Z-Trp
Chemical shift correlation Number of | mulfiplicity (coupling
protons constant)
11.1431 ppm NH nyq 1H
10.7858 ppm He 11 1H d (1.9 Hz)
| 10.7514 ppm He 12 1H d2.1 Hz)
8.1784 ppm NHpre 1H d (8.2 Hz)
8.0274 ppm NHripi 1H d (8.4 Hz)
7.5982 ppm sz Tep2 IH d (7.4 Hz)
7.5686 ppm Hx2 1ep1 1H d (7.9 Hz)
7.349-6.925 ppm | Harom vonr Trpl, Trp2, Z, Phe 19H m
H; von Trpl, Trp2
NHrp2
6.7041 ppm | Hyiga 1H d (4.9 Hz)
4.9344 ppm CH;2 2H m
Chemical shift “corelation | Number of | multiplicity (couphing |
protons _constant)
4.5686 ppm Hot Trp1 1H m
43093 ppm Ha 12 tH m
3.980 ppm CHz xya 2H S
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3.137-2.778 ppm Hp, p>von Phe, Trpl, Tip2 |- 6H m
Compound 2 and 3

Compound 1 (0,13 mmol) is dissolved in Sml methanol. 10 mg Pd/C was added and the
reaction mixture stirred under hydrogenatmosphere for 3 hours. The catalyst was filtered
an the solvent was removed under vaccuo. The residue and the appropriate carboxylic acid
(0,1 mmol) were dissolved in 1ml dry dimethylformamide. Hydroxybenzotriazole, TBTU
and Diisopropylethylamine (0,1 mmol each) were added at 0 °C and stirred at room
temperature for 12 hours. The solvent was removed and the residue was redissolved in
ethyl acetate. The solution was washed with Imol/l HC}, and with 10% Nap,CO; and then
dried over MgS0y. After filtration and the solvent was removed in vaccuo. The compound

was purified by preparative HPLC.

Compound 4

Compound 1 (0,13 mmol) is dissolved in 5 ml methanol. 10 mg Pd/C was added and the
mixture stirred under hydrogenatmosphere for 3 hours. The catalyst was filtered an the
solvent was removed under vaccuo. The residiie and Carbonic acid 4-nitro-phenyl ester
pyridin-3-ylmethyl ester (0,1 mmol) were dissolved in 1ml dry DMF and
Diisopiopylethylamine (0,1 mmol) was added at 0 °C and stiring continued at room
temperature for 12 hours. The solvent was removed and the residue was diluted with ethyl
acetate. The solution was washed with 1mol/l HC}, and with 10% Na,COs and then dried
over MgSQ,. The reaction was filtered and the solvent was removed in vaccuo. The

compound was purified by preparative HPLC.

Compound 5

Z-pBromPhe-2-Nal-OH (0,1 mmol)', 1-Hydroxybenzotriazolhydrate (0,1 mmol), and
TBTU (0,1 mmol). were dissolved in dimethylformamide and stired at r.t. After a few
minutes Phe-Aminohydantoin (0,11 mmol} solved in dimethylformamide and
Diisopropylethylamine (0,1 mmol) was added in portions and the reaction was stired at
room temperature over 18 hours. The solvent was removed and the residue was diluted
with ethyl acetate. The solution was washed with 1mol/1 HCl, and with 10% NayCO; and
then dried over MgSQ,. The reaction was filtered and the solvent was removed in vaccuo.

The compound was purified by preparative HPLC.

Compound 6
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Compound 5 (0,13 mmol) is dissolved in Sml methanol. 10mg Pd/C was added and the
mixture stirred under hydrogenatmosphere for 3 hours.The catalyst was filtered an the
solvent was removed under vaccuo. The residue and Carbonic acid 4-nitro-phenyl ester
pyridin-3-ylmethyl ester (0,1 mmol) were dissolved in 1ml dry Dimethylformamide and
Diisopropylethylamine (0,1mmol) was added at 0 °C and stirring continued at room
temperature for 12 hours. The sclvent was removed and the residue was diluted with ethyl
acetate. The solution was washed with 1mol/l HC), and with 10% Na,COs and then dried
over MgSO,. The reaction was filtered and the solvent was removed in vaccuo. The

compound was purified by preparative HPLC.

Examplary compounds of Formulas (I) and/or (VI) (1-9) and of formula (VI) (10—-1 6) of the

NH nanonol ar Not

NH 3.5 itm 476
PCT/EP2006/007933

present invention include, but are not limited to, the followings:

Cpd Structure human | [M+H]
Proteasome
| ICso
1 O 157 nm 753
D °
N-N o=
N Y o0 N
o) HN
NH N\ _NH
NH
2 76 nM 845
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NH
: (jL /\© nanomolar 804
HN o
7 ’;’ nanomolar 805
—
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7 nanomolar Not
measured
8 133 nm Not
measured
9 nanomolar Not
measured
10 3.5 um 476
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N
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H
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S
\
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\S':?o
14 —0 296pum | 413
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0
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16 Not Not

measured | measured

17 Not Not
/\{ measured | measured

Biological activity:

The chymotryptic activity of the 20S proteasome (Immatics, Tiibingen) was determined
using a Tecan Ultra plate reader and Suc-LLVT-AMC as substrate (Bachem). In the wells
of a black 96 well polypropylene plate, 2 pl of the respective inhibitor dissolved in DMSO
were mixed with 50 pl substrate solution (25 mM HEPES pH 7.5 at 20°C, 0.5 mM EDTA
and Suc-LLVT-AMC (in the appropriate concentration) and the reaction was initiated by
adding 150 pl proteasome solution (1.3 pg/ml 208 proteasome in 25 mM HEPES pH 7.5 at
20°C, 0.5 mM EDTA, 0.033% (w/v) SDS). Substrate hydrolysis was followed by
fluorescence spectroscopy (excitation wavelength: 360 nm; emission wavelength: 465 nm)
for 20 min at 30°C and initial velocities were calculated and expressed as change in
relative fluorescence units (RFU) per second.

The activity of cathepsin S (Biomol) was determined using a Tecan Ultra plite reader and
Z-Val-Arg-Arg-AMC as substrate (Bachem). In the wells of a black 96 well polypropylene
plate, 1 pl of the respective inhibitor dissolved in DMSO was mixed with 90 pl enzyme
solution (0,09 nM cathepsin S in 25 mM HEPES, pH 7.4, 100 mM NaCl, 1 mM DTT). The
reaction was started by addition of 10 pl substrate (400 pM in 25 mM HEPES, pH 7.4, 100
mM NaCl, 1 mM DTT). Substrate hydrolysis was followed by fluorescence spectroscopy
(excitation wavelength: 360 nm; emission wavelength: 465 nm) for 10 min at room

temperature (22°C) and initial velocities were calculated and expressed as change in
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relative fluorescence units (RFU). per second. Active compounds showed an inhibition of
200 oM to 10 pM.

Influence of compounds according to the invention on keratinocyte proliferation.

Individual wells of a 96-well tissue-culture microtiter plate (Greiner) were inoculated with
1001 medivm containing 14000 cells. The medium was Earle’s MEM + 10% FCS
(complete medium). The plates were incubated for 24 hours to enable cellular attachment.
Thereafter, the medium was removed and the cells were re-fed with 100ul treatment
medium containing different concentrations of the compounds, negative (cell culture with
culture medium (Earle’s MEM with 10% FCS)) and positive control extracts (3.13 - 250
pg/ml SDS in Earle’s MEM with 10% FCS and 10% deionized water), and solvent control
(cell culture with culture medium (Earl’s MEM with 10% FCS) and 1% (v/v) DMSO for
compounds or 10% (v/v) deionized water for SDS), respectively. The test compounds were
dissolved in DMSO and then further diluted in culture medium with a final concentration
of 1% DMSO

All incubations were done at 37°C in a humified atmosphere with 5% CO,. After an
incubation period of 24 hours, 50l of the XTT labelling mixture was added to each well.
This mixture consists of the XTT labelling reagent (5ml) and of the electron coupling
reagent (100ul). The cells were incubated for approximately 1 hour and 40 minutes and
subsequently transferred to a microplate reader equipped with a 450 nm filter to read the
absorbance. Compounds showed an inhibition of keratinocyte proliferation at
concentrations below 50 pM.

Thus, the compounds of formula I are suitable for treating skin diseases or skin diseases

associated with abnomal cell proliferation.

Inhibition of stimulated peripheral blood monocytes (PBMC).

PBMCs were isolated from the blood of healthy volunteers with the help of ACCUSPIN™
System Histopaque®—1077 tubes, washed and resuspended with 10% cells/ml in Dulbecco’s
modified eagles medium, containing 10 % fetal calf serum and 2 mM Glutamiﬁe.

The cells were stimulated with 2 pg/ml phytohemoagglutinin in the presence of test
compound or blank vehicle for 72 h. 4 h prior to the end of the incubation period, 5-bromo-
2’-desoxyuridine (BrdU) was added to label the proliferating cells. After the incubation,

the cells were separated by centrifugation and the culture superpatant removed.
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Incorporated BrdU was quantified with the help of an enzyme-linked immunosorbent
assay.

For the determination of the 1Cso values (concentration of inhibitor required for 50%
inhibition) at least four different inhibitor concentrations were applied. Each data point was

recorded in triplicates. Curves were fitted with the a suitable program. Compounds showed

an inhibition of PBMC proliferation at concentrations below 50 pM.

Thus, the compounds of Formiulas () and/or (VI) are suitable for treating inflammatory

diseases or diseases associated with T cells.

Inhibition of U266 Cells proliferation (multiple myeloma)

For the determination of the anti-proliferation/cytotoxic activity of the compounds, U 266
cells (humane multiple myeloma cells) were used.

The cells were plated to approximately 50 000-100 000 cells/well in a sterile 96-well flat
bottom Multiplate (Corning, Netherlands). The Incubation at 37°C, 5% CO, 90% relative
humidity was made in the presence of different concentrations of the compound. All cells
were incubated for 72 hours over a concentration range of 0.05-100uM using one of the
compounds (1 §.6) described before with a final volume of 100ul per well. After incubation,
a MTS assay (10 pM CellTiter 96 AQuerous One Solution (Promega U.S.A.) was added
and incubated for 2 hrs) was used to determinate the number of viable cells. The culture
medium employed was RPMI 1640 which contained 10% heat inactivated fetal bovine
serum, 100 units/ml penicillinG and 100pg/ml streptamycin sulfate. The reaction product
was quantified by measurmg the absorbance at the respective wavelength using an ELISA
reader. The EC50 values were determined using a fitting function. Compounds inhibited

the prohferatlon at a concentratlon below 20 rmcromolar

Thus, the compounds of Formulas (I) and/or (VI) are suitable for u’eatmg mult‘xpnle“

myeloma.
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R* R®, R®, R independently represent H, -CN, -OH, alkoxy, -SH, alkyl, alkenyl- or alkynylthio, -CORY,

-C(O)RY, -SO,NR?, -80,--alkyl, -alkenyl or -alkynyl, -SO,R¥, SO;R*, -NO,, -NR*R”, alkyl-,
alkenyl- or alkynyl amino, N=CR*R?, -NR“‘C(O)R“”, -NR"’-CO-haloa]kyl, -alkenyl or -
alkynyl, -NR* -SO,-haloalkyl, -alkenyl or -alkynyl, -NR¥-SO,-alkyl, -alkenyl or -alkynyl, -NR"-
CQO-alkyl, -alkenyl or -alkynyl, -NR*(CH,)sheterocycle, -C(NR"")NR " benzimidazolyl,
-C(NR*YNR* benzothiazolyl, -C(N R*)NR"'benzoxazolyl, alkyl, alkenyl or alkynyl, cycloalkyl,
-alkeny! or -alkynyl, -O(CH,),] O(CH;),},OCH;, hydroxyalkyl (alkenyl, alkynylJamino,
hydroxycycloalkyl, -alkenyl or -alkynyl, hydroxyalkyl, -alkenyl or -alkynyl amino, halogen,
haloalkyl, -alkenyl or -alkynyl, haloalkyl, -alkenyl or -alkynyl oxy, aryl, arylalkyl, -alkenyl or -
alkynyl or a heterdcycle;

R, R, R” indépendenﬂy are H, halogen, alkyl, alkenyl or alkynyl -CONR")NR”R®, -(CH:)aryl,
-CH,),NR'R?, -C(OWNR'R®, -N=CR'R®, -NR'C(O)R®, cycloalkyl, -alkenyl or -alkynyl,
heterocycloalkyl, -alkenyl or -alkynyl, haloalkyl, -alkenyl or -alkynyl, hydroxyalkyl, -alkenyl or
—alkynyl, hydroxyalkyl, -alkenyl or -alkynyl, aminoalkyl, -alkenyl or -alkynyl, heteroalkyl,
alkyl-, alkenyl- or alkynylaryl, or aryl;

R’, R7, R® independently are H, halogen, alkyl, -alkenyl or -alkynyl, cycloalkyl, -alkenyl or -alkynyl,
heterocycloalkyl,  -alkenyl or -alkynyl,  haloalkyl, -alkenyl or  -alkynyl,
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Rb, Re, Rd independently represent H -CN, -CH,
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- al kenyl or -aIkanI - SO2R4" 803124' - NC2,
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alkynyl,-alkenyl or -aIIcynyI, -NR4' 802 al kyl ,

-all cenyl or -alkynyl, -NR41 CO al kyl, -allcenyl or
-al kynyl, -Ne(Cl12)"heterocycle,

-C(N12. 4-) Nebenzi m dazol yl , ’

- C(N124-) Nebenzot hi azol yl, -C(N12. 4-) Nebenzoxazol yl ,
al kyl, allcenyl or allcynyl, cycloallcyl, 15-alkenyl
or -allcynyl, -0(CH21, 10(Cl|12)ELOCH3, hydroxyal kyl
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am no, hal ogen, hal oal kyl, -al kenyl or -al kynyl,
hal oal kyl , -al kenyl or -allcynyl oxy, aryl,
arylallcyl, -alkenyl or - alkynyl or a heterocycle;

20R4' , R4-, Rd' independently are H, hal ogen, alkyl,
al kenyl or allcynyl -C(N11l.4)N1127'R8, -(CH2).aryl,
- CH2) NR4R8, - - C(0) NR7R8, -N=C127128, -NR7C(0)R8,

cycloalicyl, -alkenyl or -allcynyl, heterocycloal kyl,
-al kenyl or -allcynyl, haloallcyl, -alkenyl or
-al l cynyl, hydroxyal kyl, -alkenyl or -allcynyl,

hydr oxyal I cyl, -allcenyl or -alkynyl, am noall cyl,
-allcenyl or -allcynyl, heteroal kyl, al kyl-, al kenyl -
or al kynylaryl, or aryl; 25 46 hydroxyal kyl,

-al kenyl or -al kynyl, -alkenyl or -alkynyl am no,

al kyl -, al kenyl - or al kynyl am no, heteroaryl,

al kylaryl, or aryl; is 1;
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5ms I; is 1l is 1, Xis 0 ; is C0; 10Z is
(Cl12)t-R2; z2 is (cH2)t-1le; z3 is (cH2),-R4; z4 is
H, or nethyl; R2, le, R4 are independently from each
ot her H, Phenyl, Benzyl , 3-Be¥zot hi enyl, 2- Thienyl,
2-Thiazolyl, 4-Pyridyl, 3-Pyridyl, 2-Pyridyl,

2. APy theﬁa%?ﬂ?m%ulap@ﬁ%l"snoasém% RS iy

p- Bronobenzyl, p- Hydroxyph tyl - benzyl,
p-CarboxybenzyI, p- Chl oro-b anobenzyl, 3, 4-
15 D chlorobenzyl p- Fl uot o

p- Ni t robenzyl , Peq;afluor
m FRUor ob mixt dp, t hyl ~
-carbo 5-

4- Nethyllkryptophan
2- Met hyl - 1H i ndol ylI ,
2,6-Di bronp-4-ethyl-p
4- Et hyl - 2, 6-di i odo- phenol , t hyl - benzene,
1-\%% 1- 4 met hoxy- benzene - Et hyl - 2-'i odo- phenol ,
(4 ﬁé1-phenyl) phenyl - net hanone, 1- 20

Thi ophen- 2-yl - et hano

1, 2, 3, 4+ Je @5gﬂi ui nol i ne- 3-carboxylic acid,
7- dro;; %thﬂ éﬁﬂ

pPh nmlbenzylz
Nine- 3~ Y
N M

-|squ|noI|ne 3-carboxylic acid, Sulfurlc
- etdhyl - phenyl ) ester, Phosphorlc acid
nyl) ester, 4- Ethyl 2-ni tro-phenol,
1-t er yBut oxXy- thylbeﬂyene and

4- (4- Et hytphenoxy) - phenol ; Rlis phenyl, 4-pyridyl,
3-pyridyl, \@-pyridyl, 2- pyrlnidinyl, 4-pyrimdinyl,
5 pyrinidin , 3- 25pyridaziny| 4- pyridazi nyl ,

2 i naf@ 1 y1r1¥1 “?epempﬁt %)Zﬂ%%“H %gaw 5@)&}/' -8H, %ﬂ(ﬁyﬁ@ﬁﬁlo\( bikynylthio, -CORY,

4- t et r ahE@RS tILBR6 [ 4l i %ﬁewdzbﬂkyzwbﬁ@a%/ b SOsRY, -NO,, -NRR, alkyl-,
4- phenoXyen é'p PRy Yhino WRECH RAT - SIROOON T 2k lk“yCO-haloa]kyl -alkenyl or -

hal oal kAK™ S "S9P %*e“%b-ﬁ’%yna? Lo gy o o VR
R2, R3, CRAallaﬂ, exlifemd epelleh ﬂ‘ﬂy (@ﬁ)nwym HERRY )NB ‘benzimidazolyl,
benzyl , of ?@i‘%lmz@tﬁﬁio@ﬂ ab(Ng” W%&ﬂz&x‘dﬁo@d alyl, Anahy@ @eieynyl, cycloalkyl,
> 10 15 azlken)?l or -alkynyl, ~O(CH,),[O(CH,),},OCH,, hydroxyalkyl (alkenyl, alkynyl)amino,
hydroxycyeloalkyl, -alkenyl or -alkynyl, hydroxyalkyl, -alkenyl or -alkynyl arnmq, halogen,
haloalkyl, -alkeny! or -alkynyl, haloalkyl, -alkenyl or -alkynyl oxy, aryl, arylalkyl, -alkenyl or -

alliynyl or a heterocycle;

RY, RY", R” independently are II, halogen, alkyl, alkenyl or alkynyl -C(NR7INR”R®, -(CH,),aryl,
CH,),NR'R®, -C(O)NR'R®, -N=CR’R®, -NR'C(O)R®, cycloalkyl, -alkenyl or -alkynyl,
heterocycloalkyl,  -alkenyl or  -alkynyl, halealkyl, -alkenyl or  -alkynyl,"
hydroxyalkyl, -alkenyl or —alkynyl, hydroxyalkyl, -alkenyl or -alkynyl, aminoalkyl, -alkenyl or -
alkynyl, heteroalkyl, alkyl-, alkenyl- or alkynylaryl, or aryl;

R’, R”, R® independently are H, halogen, alkyl, -alkenyl or -alkynyl, cycloalkyl, -alkenyl or -alkynyl,
heterocycloalkyl, -alkenyl or -alkynyl, haloalkyl, -alkenyl or -alkynyl,



10

15

20

25

35

40

48 3. A compound of the general fornula (1), salts or
a salt or a stereoisoner thereof wherein 5Yis a
group of formula (111) O NO Ro, Rd, Rd independently
represent H, -CN, -OH, al koxy8a-SH, alkyl, alkenyl -
or al kynylthio, -002124. ‘C(0) 124", - S(INR4‘

o ST B Wb e B0 LR o,
- N- O eRdtetproarNe @G0 L2r Y], - N1241CO- hal oal kyl, -al kenyl
or - 10q%i<ynyl -N124. - SO2- hal oal kyl , -al keny_l_ or
~al'l cynyl ,-al kenyl or -alkynyl, -N1241 CO al kyl,
- alfkenylls‘br -al kynyl, - N e( CH2) het er ocycl e,
- C(tN12479 Nebenzi m dazol yl,

~ O(NL24-).Ni24' benzot hi azol yl, - O(NL14-) Nebenzoxazol yl ,

al kyl , aﬁ enyl or al kynyl, cycloal kyl, al kenyl or
-alXkynylis Oo:CH2) n[ O CH2) i , LOCH3, hydroxyall cyl
(alxkenylis cabkynyl ) am no, hydr oxycycl oal kyl, -al kenyl
or al y. 4 r..-allcynyl
am%g(gﬁéq%fei’?%%@%gi%éﬁ%hp‘Rai EgﬁrTe%gr’ -al kynyl ,
halR5 2t ki are indapekdentiyl fromeacfmtﬂcylrﬂﬁheﬂab(?enzrdsr%ﬂi‘eﬂz(ﬁﬂwla? kyI

: agkenygﬂ% i 2&hitydn] ﬁq’lryrl@l hetbgy ugpyﬁbﬁlidgg% QuildhT, 2RBlolyl, 3-Indolyl

i ndependen are alg al ke

al ky ny| _ I?Eéil_%) £r1§)‘¥mo’b61@il le%]ﬁﬁg??%SP -Bromobenzyl, p-
-C(0) NlZ-Efﬂlrﬁﬁ_yphenN:(ﬁRBﬂ@]&eHZ-YNR?qf@)iﬂﬁmbym@ldta'bﬁgdzyl p-Cyanobenzyl, 3,4-

- al kenyl D“_chfm obBHzY n?g Ipluomgeq@h et;?foﬁ’é%é!&{do a}] ‘fxﬁl’&obenzﬁ' KBM¥ktuorobenzyl, p-
or -al kyny , en

hydr oxy dﬂh‘?@’ benzﬂal“k@HVPbeW] %tMe r??frzy] W@R@%F?@Ym acid, 5-Methyl-
- al keny'wﬂﬁphmﬂhh\)]&}‘yfl m&man %MthNJIH mdalbzkﬁxwthylommdolyl 2- Am1n0-4~ethyl
g: igﬂg: ’é) ehn?lt 9% r§1¥?4 etﬁ;ﬂ g){enﬂ yé%lgi%wc{lém o hen I, l—Eth?xy—4 -ethyl-benzene, 1-
- al ky ny|Ethyl—41mRté¢Wfber@pne at k‘t};ﬁ;lfmch) el éﬂ ]Rth _phenyl%lphenyl-methanone 1-
al kenyl -thRpheab k) avnani ng 4- '[iéﬁih?({r@@ﬁckﬂnolnﬁblc@&b)@ﬁcy acld, TOMydroxy-1,2,3,4- -
aryl; i S H%.élyd[‘()—lSO?]lllHOhﬂB 3-carboxylic acid, Sulfiric acid mono-(4-ethyl-phenyl) ester,
Phosphoric acid mono-(4-ethyl-phenyl) ester, 4-Ethyl-2-nitro-phenol, 1-tert-Butoxy-4-ethyl-
benzene and 4-(4-Ethyl-phenoxy)-phenol; '
R! is phenyl, 4-pyridyl, 3-pyridyl, 2-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 3-
pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, 1-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, 2-indolyl, 3~
indolyl, 1-imidazolyl, 2-imidazolyl, 4-tetrahydro-thieno[3,4-dlimidazol-2-one-yl, 4-phenoxy-

benz-1-yl, which are optionally substituted by halogen, alkoxy, haloalkyl, or haloalkoxy.

4. The compound of claim 3 wherein

R?, R®, R* are independently of each other H, benzyl,or indolyl optionally substituted with halogen.
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is 1, is!; Xis Oor N, is c=0; Z is (Cl40,-R2; z2 is

(cH2),-R3; z3 is (cH2),-R4; z4 is H, or nethyl; 10R2,

R3, R4 are independently from each other H, Phenyl,

Benzyl , 3-Benzot hi enyl, 2- Tﬁ%enyl, 2- Thi azol yl

4-Pyridyl, 3-Pyridyl, 2-Pyridyl, 2-Quinolyl,

2-1ndolyl, 3-Indolyl, Ethylbenzene, 2-Naphtyl,

1- Naphtyl, p-Am nobenzyl, p-Azi dobenzyl,

p -1Be emllnmn:z v the pérgchit foxyph EhgdcprdmettBartyydf clo@mszlytio 4, wherein the

or Qs.benzyl, p-Cyanobenzyl, 3, 4-

E%%ﬂ§§¥ mﬂff%%%ﬁ%g%nzyl p- | odobenzyl ,

p Nltrobenzyl Pentafluorobenzyl p- 15 Phenylbenzyl,

| uor enz . . .
D! RGBT Ao L eyt i approprine acvans
4 ah!&hch}ydivet Ifth&)gﬂhdm:noﬁeﬂmndfd}damm&mhmurgahnem or prevention of a disease

2 mE#%F%%E; s f&a%enofag 4-ethyl phenol
4 ’ l S1St1INg O
ﬁg&gé byfndid 0%191 %5}% the]dj;%%%(s?éleéfeﬂ'rgﬁﬂ méogﬁg%ﬁ fing of

enzene I odo- phe

sﬁa@ﬁﬁl a'twatlt@ he%}}él:la %ﬁﬁ%@@a tolalis, alopecia subtotalis, alopecia

Thi oph en- hanol
uzl‘@rsﬂhST@tJﬂeaﬁ)ﬁéfﬁﬁaal lwq givismpidesaf baslBxichserlamsd,
7- Hydroxy-1, 2,
t dermptaraogisiaf awkwoittpmeogﬂe%\ PSRl isklengderppia, peripsis ylearis,
a(jiséhaﬂi@ Bﬂm{s4 kR g@tﬁ@%bﬂlasﬁiﬁ\%féa,ha?cf}ﬁg@ hQ#ith ﬁplﬁﬁaﬁsdype androgenetic
ester 1 -2-nitro eno

nmono- (4- et hyl - phen
1 a{qppqm, Bg?rglﬁ}gow%#/ﬁ;%n&émwg cofjiagt eczema, contact eczema, pemphlgus
4'V‘l|%alEJ BMilpl'ﬁ%i@ m&liﬁ)téus,[ﬁéﬁﬁ)ﬁigus Vegetpiddtyiring Arupashi gbyiphigoid, bullous

5 _pﬁ%qral!gg%]l fnﬁf,crup sP gléwfldig rl I I dlaﬁ%l}e&%ﬁfoﬁwsrgugnngy urticaria,

ZnPMbﬁéilﬁyﬂoldl&, pythame hydosurfﬁ H@klet’n&ﬁdhll yrurigd sipypilexz pruyigq nodularis,
i:plf@{jg?) lg.%% ﬂlBeetr maea‘fng%ilk ymo&: 1czlrgll1¥(!legﬁétoseﬁ eryatﬁenllaysolans lichen

4smﬂamakmmmbaaﬂmimymhmmhﬁdhshmamm@@mmmamtymeHcmﬂnwamvgvmwm

I tuted b halo alko ha
h Laéiﬂjd%r gl(gema4 gﬁ% r?aapi(a)o%%ﬂlg ‘Sklg reagtbcazhchen simplex
12#FpralRddametitisndé p@mﬁermtshyHmf -Daacsh’", actdealosalek;a, bc@rm,gl, kedoids, and

inqgg¥L optionally substituted with hal ogen. 35 40

49" e conpound of the general formula (I)

according to any of clains 1 to 4, wherein the

c %H %%C(%;‘C{H? J;l %?orctpé I&‘&tﬂlﬁ%@!ﬁt C%C%I‘ IV&IC 8%16" ca@%orﬂg %carcmoma,
use ﬁ%oun according to any of cl'al ms

i flyripi®iassirasmia hare gyl el frat Be fdiowingrexamplesd a@d@ﬂﬂﬂlm acinic
f L1l Fag]enocp rc(i)lgolrjr?t %&&a?éor@caf@a%nﬁ% rhtlvetlﬁ Eelhﬂ&nﬁo&r%? tic

or’ preven a disease characterize

hyogl%fn%g{a),l %ﬁ&@tcérgi[ﬂ ﬁlg, &l belt ca&:mo;gaeor&fcﬁm?a? QQEleﬂQ bfdAchogenic

claim erein the |sease I's selected fromt

g p@rgupom@ m@a@ﬂmn]gcamﬁnoma, embryonal carcpxgma,, gg)p@tro@pgsmgma, fibrolamolar
{-/(g% én%n?db Bﬁpdeﬁ c%ﬁ%% fo‘rﬂ c‘aﬂ{e&iran "ﬂeb‘ﬁocellular carcinoma,
opeC|a S al'i's, alopecra 10universalis, alopecia

d uﬁh@m@mhlwpmmoemymh@qmm%@rmﬂlaﬂep@m&mgm P#*I@llﬂ@lna, medullary

PN, SRR OTARELS nol bl A 0PI C eczem,

nor eroderma, psoriasis vulgaris, psoriasis

capltls psoriasis guttata, psoriasis inversa,

al opeci a areata ophi asi s-type, androgenetic al opeci a,

allergic contact eczemn, irritative contact eczemm,

contact eczema, penphigus vulgaris, penphigus

fol i aceus, penphigus vegetans, scarring nucosa(

penphi goi d, bull ous
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15penphgoi d, nucous penphi goid, dermatitis,
dermatitis herpetiforms duhring, urticaria,

necrobi osis |ipoidica, erythem nodosum |ichen

vidal, prurigo sinplex, prurﬂbo nodul ari s, prurigo
acuta, linear |IgA dermatosis, polynorphic Iight

dermat oses, erythema sol afis, lichen sclerosus et
atrresxpmtcmrﬂglc mmmhm@c@kcmm@qumaﬂ eeleassinpmaheyeat gland
p [ aC
g L g

r geotiabiestid sachen, @gnbthm@a@@@ﬁ,itmtImré sarghaenendpmetsiakstuina sarcoma,
" aft t I,
evarg éarxgrﬁ 01’5!?% Sf}ggloﬁlg,?ﬁxﬁ_ﬁeeﬂas%gm% g@%ﬂ@ﬁﬁfgsaﬁ:gﬁé Jhﬁgeordlal
6 oftergehib eartaneatoppints wfcoganiedocytinirercems (akemiag g:onphagv sarcoma
arci nona sarl co . f . .
Bl P LGy ST o LA L s
a@mma pmomeaiaarcaﬂa, eﬂahluametl ism‘aima:(aistidnqyﬁnb[mph@m)emhmd cell

cell carcino ast b [y :
c St U Rep AR AR e s AL S B BBERl tisease,tymphocyti
¢ mgihnnasg such mo Bethitpdpinphorze; BPARONEMLY EHah@ diffosd lymphomas.

carci noma, enbryonal carcinoma, anonmetroid carci noma
fibrolanolar |liver cell carcinom, giant cel

c dheianaading ©lclsin 0] wheroatheidiveae s, schepbiron el grdugreonsisting of

c gFOE{asr}lg%gdplcl ‘ﬁ’“{*%ﬁ% r?lgt%lgl% %'aatgé%g gﬁ%ﬁﬂtoégpf li[\e%ﬁpde}nl?o%rtic%yperkeratos1s,
3 mermmLeMIMermﬁmtmlmM| Ig}mhg,tosesa rci nonm,

50 nesonet onephric carcinoma, oat cell carcinong,

squamal cell carcinoma, sweat gl and carci nons,

t Tanssctolf @ pahponed hecomlingito anyenf claitul @IS, § dedired with hpppomiate adjuvants
g% %U?%it Itc‘ocf %l%ﬁ)%&:ﬁ;gt?dnbog £ rmeglo ol grgtrf%"ghﬁznae&%n%npw{event}on of a disease
S timaRtesiae oy perpinlifegatoa méb&mmoé)aesc i cul ar sarcomma,

gi ant cell sarconmm, granulosity sarcomm, juxaccordia

50st eogeni ¢ sarcoma, coppices sarcoma, |eukocytic

sarcoma (|l eukem a), |ynphativ sarcoma (I ynph()

S amhe esmpoundB@utdingrty clami €oNthe gangal foirmbuls ¥t cona

(granul ocitic sarcomm), austiogenci sarcoma

peri osteal sarcoma, reticulumcell sarcoma

(histiocytic |ynphoma), round cell sarcoma, synovia
sarcomm, telangiectatic audi ogenic sarcoma, Hodgkin's

di sease, |ynphocytic |ynphomas, such as Burkitt's

| ynphorma, NPDL, NAIL, NH and diffuse | ynphonas.

109. The use according to claim7, wherein the disease

is selected fromthe group consisting of Psoriasis,

atopic dermatitis, actinic keratoses, hyperkeratoses

i ke epidernolytic hyperkeratosis, Hyperkeratosis
Lenticularis Perstans, Keratosis pilaris and

I cht hyoses. 10. The use of a conpound according to

any of clainms 1 to 5, if desired with appropriate

adj uvants and additives, for the production of a

medi canent for the treatnent or prevention of a

di sease 15characterized by hyperproliferation of
keratinocytes. 11. The conpound according to claim1l

of the general fornmula V: wherein Ra, Rb, Rc, Rd and

Re are independent from each other selected as

defi ned above 12. A Conpound sel ected fromthe group

conpri sing benzyl 1-(1

-(1-(2, 4-di oxoi m dazol i di n-1-ylimno)-3-phenyl propan-
2-ylam no)-3-(1Hindol-3-yl)-1-

50xopr opan- 2-yl am no) - 3- (1H i ndol- 3-y1) - 1- oxopr opan- 2

-yl car bamat e,
N-(1-(1-(2-(2, 4-di oxoi mda7olidin-I-ylimno)-3-phenyl
propan-2-yl am no) - 3- (1H i ndol - 3-y1) - 1- oxopr opan2-yl am

i no)-3-(1Hindol-3-yl)-1-oxopropan-2-yl)-5-(2-oxohexa

hydr o- 1H-t hi eno[ 3, 4-d] i mi dazol - 4- yOpent anami de,
2-(3-(1Hindol-3-yl)-2-(2-(3-phenoxyphenyl)acet am do)



5l1a pyrazin-2-yl net hyl

1-0-(1-(2, 4-di oxoi m dazol i di n-1-ylim no) - 3-phenyl prop
an- 2-yl am no) - 3- (1H i ndol 3-y1) - 1- oxopr opan- 2- yl am no)
-3-(1Hindol-3-yl)-1-oxopro - 2-yl ear bar nat e,

benzyl

1-0-(1-(2, 4- dloxonnldazolldhn 1-ylimno)-3-phenyl prop
an- 2-yl arni no) - 3- (naphthalen- -yl)-1-

oxopr opan- 2-yl am no orop enyl) - 1- gxopr opan-
2-yl )Rc ( h ) - d% 2
Nan-

-yl ear bar nat e,

52- (2, 3-di hydr obenzof y4 {yl) (1 (2 4-di oxoi m daz
olidin-1-yl m no)-3-phepsdprop

yl)thi aw e- 4- ear boxami

6-chl oro-N-(1-(2, 4-di ox |n1dazoI|d|n 1-ylim no)-3-phe
nyl propan-2-yl) - 2H—ehﬁbnene 2- carboxam d,

N-(1-(2, 4-di oxoi mi dazol i di n- I-yI|n1no) 3- phenylpropan

-2 |nnananhde

1q3%¢hl orax\AY- (2, 4- di oxoi nj dazol ﬁgﬁ 3-p
Ra hg pr02-1) (|sopropyI§‘UIfo y| th| @

2- car boxarf dd and

N-(1-(2,4- diosoinidazolidin I-yllnlno) 3- phenylpropan

-2-y1)-2.6-di net hox pyr|n1d|ne 4- carpoxam de. 15 20
- 00 N0
~Z N ' %N
N "!.‘\Sj

SRR

wherein Ra, Rb, Rc, Rd and Re are mdf;pendent from each other selected as defined above

12. A Compound selected from the group comprising

benzyl 1-(1 {12,4-dioxoimidazolidin- [-ylimino)-3-phenylpropan-2-ylamino)-3-(1H-indol-3-yI}-1-
oxopropan-2-ylamino)-3-(1H-indol-3-yl)-1-oxopropan-2-ylcarbamate,

N-(1-(1-(142,4-dioxoimidazolidin-1-ylimino)-3-phenylpropan-2-ylamino)-3-(IH-indol-3-yl)-l-oxopropan-
2-ylamino)-3-(IH-indol-3-yl)-}-oxopropan-2-yl)-5-(2-oxohexahydro-1H-thieno[3,4-dJimidazol-4-
yl)pentanamide,

2-(3-(IH-indol-3-yI)-2-(2-(3-phenoxyphenyl)acetamido)propanamido)-N-(1-(2,4- dicxoimidazolidin-1-
ylimino)-3-phenylpropan-2-y1)-3-(1H-indol-3-yl)propanamide,

pyridin-3-ylmethyl 1-(1-(1-(2,4-dioxoimidazolidin-1-ylimino}-3 -phenylpropan-2-ylamino}-3 {1H-indol-3-yl)-
1-oxopropan-2-ylamino)-3-(1 H-indo!-3-yl)-1-oxopropan-2-ylcarbamate,

benzyl 3;(4 -bromophenyl)-1-(1-(1+2,4-dioxoimidazolidin-1-ylimino)-3-phenylpropan-2-ylamino)-3-
(naphthalen-2-y1)-1-oxopropan-2-ylamino)-1-oxopropan-2-ylcarbamate,

pyridin-3-ylmethyl 3-(4-bromophenyl)-1-(1-(1-(2,4-dioxoimidazolidin-1-ylimino)-3- phenylpropan-2-
ylamino)-3-(naphthalen-2-y1)-1-oxopropan-2-ylamino)-1-oxopropan-2-ylcarbamate,

tert-butyl 3-(4-bromophenyl)-1-(1-(1«2,4-dioxoimidazolidin-1-ylimino)-3-phenylpropan-2-ylamino)-3-
(naphthalen-2-yl)-l-oxopropan-2-ylamino)-l-oxopropan-2-ylcarbamate,
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pyrazin-2-yimethyl 1-{1-{1-(2 4-dioxoimidazolidin-1-ylimino)-3-phenylpropan-2-ylamino)-3-(1H-indol-
3-yD)-1-oxopropan-2-ylamino)-3-(1H-indol-3-y1}-1-oxopropan-2-yicarbamate,

- benzyl 1-{1-(1-(2,4-dioxoimidazolidin-1-ylimino)}-3-phenylpropan-2-ylamino)-3-(naphthalen-2-yi}-1-

oxopropan-2-ylamino)-3-(4-fluorophenyl)-l-oxopropan-2-ylcarbamate,

2-(2,3-dihydrobenzofuran-5-y1)-N-(1-(2,4- d10xoun1dazohd1n-l—yhmmo)—3-phenylpropan-2—
yhthiazole-4-carboxamide,

6-chloro-N-(1-(2,4-dioxoimidazolidin-1-ylimino)-3-phenylpropan-2-yl)-2H-chromene-2-
carboxamid,

N-(1-(2,4-dioxoimidazolidin-l-ylimino)-3-phenylpropan-2-yl)cinnamamide,

3-chloro-N-(1-(2,4-dioxoimidazolidin-1-ylimino)-3-phenylpropan-2-y1)-(isopropylsulfonylthiophene-
2-carboxamide and

N-(1-(2,4-dioxoimidazolidin-1-ylimino)-3-phenylpropan-2-y1)-2,6- d1methoxypyr1m1dme -4-
carboxamide.



