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111111111011 *159159* WD 2004/099124 - 1 PCT/ EP200

4/ 004902 Novel bioisosteres of actinonin 5

invention relates to novel bioisosteres of ﬂﬂlﬂﬁmmﬂ“ﬁ‘ﬂlﬂmm

anti biotic actinonin. The novel conpounds

particular interest as inhibitors of *159159*

nmet al | opr ot ei nases. Actinonin (A) is an antibiotic
WOz004r099824 | bacteri al acti-vitty . 10 t hatPOTZER204i0049D2

by fernmentation of an actinomycetes strain (US

3,240,787). HO (A) Actinonin inhibits numerous

enzynes, such as, for exanple, 15 pepti dases,

net al | opr ot ei nases, encephal i nase and ACE. It has

recently been described that actinonin inhibits

peptide defornylase (PDF) (C. G glione, T. Meinnel

Ener gi ng The®evedebtiod sPgegres ofoacttpaningl-57). 20

The ai m of the present invention was to provi de novel

anal ogues qf acti.nonin_that are synthetical
Thé BEESFBE e S5y Rk 8RR At &0 TRV EbrBbANEREEFESRr Of the
anygileabt it eceshoripecThe ahbyeds comppbnder eref of particular
infEF AL ORS oL 6l N1SES d &3PG ahhbpPbteFREbes 25

Actinonin (A) is an antibiotic having antibacterial activity
that is obtained by fermentation of an actinomycetes strain
(Us 3,240,787).

o)
Oy AR
‘% - OH
% N
/ o H
HO

(A)

Actinonin inhibits numerous enzymes, such as, for example,
peptidases, metalloproteinases, encephalinase and ACE. It
has recently been described that actinonin inhibits peptide
deformylase (PDF) (C. Giglione, T. Meinnel, Emerging Thera-
peutic Targets 2001, 5(1), 41-57).

The aim of the present invention was to provide novel
analogues of actinonin that are synthetically accessible by
a simple route. The compounds are of great interest espeé—
ially as inhibitors of metalloproteinases (especially of
PDF) .

The  present invention relates to compounds of the

formula (I)

TR

*G00002*
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The present invention relates to conmpounds of the

formula (1) *@00002* WD 2004/099124 - 2 - PCT/ EP2004

/ 004902 HO wherein . 5 R is a hydrogen atom or an

al kyl, al kenyl, al kynyl, hetero- alkyl, aryl,

heteroaryl, cycloal kyl, al kyl cycl oal kyl,

het er oal kyl cycl oal kyl , heterocycl oal kyl, aral kyl or
womneinano9t24ar al kyl radi cal - 20-R2 i s a hyBCIFR2084/004%2

an al kyl, al kenyl, al kynyl, hetero- alkyl, aryl,

heteroaryl, cycloal kyl, al kyl cycl oal kyl,

het er oal kyl cycl oal kyl , heterocycl oal kyl, aral kyl or

hetero- aral kyl radigal; 1R°R3 i ©a hydrogen atom or

an al kyl, al kenyl, allkynyl | al kyl, aryl,

het eroaryl, qyol oal k | al kyJR®

heteroalkylcyclth % rooyTl oalgyl, aral Kyl or

het er o- aral kyl rHdi cal i s a Mydrogen atom or

an al kyl, al kenyl, al ynx*% tg{o- al kyl, aryl,

het eroaryl, cycl oal kyl", al kylcycl oal kyl

het er oal kyl cycl oal kyl , heterocycl oal kyl, aral kyl or

hetero- aral kyl radical; 25 R5 is a hydrogen atom or
whereal kyl , al kenyl, al kynyl, hetero- al kyl, aryl

heteroaryl, cycloal kyl, al kyl cycl oal kyl,

R' is a hydrogen atom or an alkyl, alkenyl, alkynyl, hetero-
alkyl, aryl, heteroaryl, cycloalkyl, alkylcycloalkyl,
heteroalkylcycloalkyl, heterocycloalkyl, aralkyl or hetero-
aralkyl radical;

R’ is a hydrogen atom or an alkyl, alkenyl, alkynyl, hetero-
alkyl, aryl, heterocaryl, cycloalkyl, alkylcycloalkyl,
heteroalkylcycloalkyl, heterocycloalkyl, aralkyl or hetero-
aralkyl radical;

R’ is a hydrogen atom or an alkyl, alkenyl, alkynyl, hetero-
alkyl, aryl, heteroaryl, cycloalkyl, alkylecycloalkyl,
heteroalkylecycloalkyl, heterocycloalkyl, aralkyl or hetero-
aralkyl radical;

R' is a hydrogen atom or an alkyl, alkenyl, alkynyl, hetero-
alkyl, aryl, heteroaryl, cycloalkyl, alkylcycloalkyl,
heteroalkylcycloalkyl, heterocycloalkyl, aralkyl or hetero-
aralkyl radical;

R’ is a hydrogen atom or an alkyl, alkenyl, alkynyl, hetero-
alkyl, aryl, heteroaryl, cycloalkyl, alkylcycloalkyl,
heteroalkylcycloalkyl, heterocycloalkyl, aralkyl or
heterocaralkyl radical;
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het er oal kyl cycl oal kyl , heterocycl oal kyl, aral kyl or
het eroaral kyl radical; W 2004/099124 - 3 5
PCT/ EP2004/ 004902 R6 is a hydrogen atom or an al kyl,
al kenyl, al kynyl, hetero - alkyl, aryl, heteroaryl,
cycl oal kyl, al kyl cycl oal kyl, heteroal kyl cycl oal kyl ,
het erocycl oal kyl, aral kyl or hetero- aral kyl radical;
wOo200499034 t he radi cal s RE, 3R2, R3, R4 aRCTREP2004/004002
are part of an optionally substituted cycl oal kyl or
het erocycloalkyl ring and 0 10 nis 1, 2 or 3, or a
phar maceutically acceptable salt, solvate or hydrate
R® clirs 'Iéﬁ }ﬁ}’&i‘d’@ﬁi—ﬁl Lguicﬁ[alixy a#Ar capdah! %,]fk@i'm.ﬂ ataileyminer dqeftero-
e ferma refers to d,
ally}aj git=¥hai n terﬁ?ﬁﬁéhed ﬁ%%@%%% on grouﬁﬁ%¥C1oa1kyl
hetfexralkyleyilasdkydn dretmrocystlafadikatdl,y drakityl t or metero-

arSAEPON i Q0pL,, especially from1 to 6 carbon atons,
for’ ‘exanpl e the methyl, ethyl, propyl, isopropyl,
I sobutyl, tert-butyl, n-hexyl, 2,2- dlnethylbutyl 20
or Ot wdi- @ﬁtt;/}he graxﬂtbcaIl'meilt, eRhB El’l k@r‘lye‘an@nﬁ‘ dldgerylerr efrer part
to at rtd all a - j
of | B OREA RS A e B Lpiiae R AbRlivY, R PeiigRidation
rir@rdeh at ons, preferably from 2 to 12

n is 1, 2 or 3,

or a pharmaceutically acceptable salt, solvate or hydrate or
a pharmaceutically acceptable formulation thereof.

The term alkyl refers to a saturated, straight-chain or
branched hydrocarbon group having from 1 to 20 carbon atoms,
preferably from 1 to 12 carbon atoms, especially from 1 to 6
carbon atoms, for example the methyl, ethyl, propyl,
isopropyl, isobutyl, tert-butyl, n-hexyl, 2,2-dimethylbutyl
or n-octyl group.

The terms alkenyl and alkynyl refer to at least partially
unsaturated, straight-chain or branched hydrocarbon groups
having from 2 to 20 carbon atoms, preferably from 2 to 12
carbon atoms, especially from 2 to 6 carbon atoms, for
example the ethenyl, allyl, acetylenyl, propargyl, isoprenyl
and hex-2-enyl groups. Preferably, alkenyl groups have one
or two (especially one) double bond(s) and alkynyl groups
have one or two (especially one) triple bond(s) .

Furthermore, the terms alkyl, alkenyl and alkynyl refer to
groups 1in which one or more hydrogen atoms have been
replaced by a halogen atom (preferably F or Cl), such as,
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25 carbon atons, especially from2 to 6 carbon atonmns,
for exanple the ethenyl, allyl, acetyl enyl,
propargyl, isoprenyl and hex-2-enyl groups.
Preferably, alkenyl groups have one or two
(especially one) double bond(s) and al kynyl groups
have one or two (especially one) triple bond(s). 30
woR0rmomt e, the ternms alkyl - al kenyl aRCTAER3NGEH004902
refer to groups in which one or nore hydrogen atons
have been replaced by a hal ogen atom (preferably F or
), such as, WO 2004/099124 - 4 PCT/ EP2004 /004902
fof Olex@Xipllel, €, thée 222222ttr!1|chh1b@beehpyl apcyp and ttiee tri-
fltofé qu roqpth group The term heteroal kyl refers
o A gf Ig Gt ‘enyl or al kynyl 5 group in which one
or nore (preferably 1, 2 or 3) carbon atons have been

Thé e@éﬁﬁ eHeE’é!rééJlEgﬁl/gﬁQfeﬁét tsgsﬂ, a@ﬁ?iphﬁllkénylb%&o%,lkynyl
sel enium,_silicon or suI #%ﬁ gragly oX

ST phtlr 'H G 1 Fogefy. & &9 qggbon
at¢ms shavarieny| rep baced dwy aargr@cu:g&ier |m¢¢<:fgeom ghosphorus,

bofGHh bo%{i%l‘f‘l&ff,kgsxl%%‘(%g% asu1g l'ﬁfr P! GrdHably oxygen,

acyl a oxy I0é¥alkl
subsah%x?m RyFaﬂga@) or The ksﬁy@a}ﬁseﬁwaﬂéﬁ; &Fp| alsgr to a
caRSdLy Did: kablar @upsa ag:.emgf owﬁlx&fd t heorh oamd:laae,ox;&lc acid,

suég %Ya Y50r example, Nécl:?bi chaFﬁcyqo aalkoxycarbonyl
acyloxy, acyloxyalkyl, carboxyalkylamide or alkoxycarbonyl-

OXY .

Examples of heteroalkyl groups are groups of the formulae

R*-0-Y%-, R*-S-Y*-, R*-N(R") -Y*-, R*-CO-Y*-, R*-0-CO-Y?-,
R*-CO-0-Y*-, R*-CO-N(R°)-Y*-, R®*-N(R®)-CO-Y*-, R®*-0-CO-N(R")-Y®-,
R*-N (R®) -CO-0O-Y?-, R*-N(R®) -CO-N(R°) -Y*-, R*-0-~CO-0-Y*-,
R*-N (R®) -C (=NR?) -N (R®) -Y*-, R*-CS-Y¥*-, R*-0-CS-Y*-, R®-CS-0-Y°-,
R*-CS-N(R") -¥*-, R*-N(R®) -CS-Y*-, R*-0-CS-N(R") -¥*-,
R*-N (R®) -CS-0-Y*-, R*-N (R®) -CS-N(R°) -Y*-, R*-0-CS-0-Y*-,
R*-S-CO-Y*-, R*-CO-S-Y*-, R*-S-CO-N(R®)-Y*>-, R*-N(R®)-CO-S-Y*-,
R*-S-CO-0-Y*-, R*-0-CO-S-Y*-, R*-S-CO-S-Y>-, R*-S-CS-Y*-,
R*-CS-S-Y*-, R*-S-CS-N(R°) -Y*-, R*-N (R®) -CS-S-Y*-,

R*-8-C8-0-Y*-, R*-0-CS-S-Y*-, wherein R* is a hydrogen atom or
a C,-Cqalkyl, C,-C,alkenyl or C,-C,alkynyl group; R® is a
hydrogen atom or a C,-Caalkyl, C,-Csalkenyl or C,-Csalkynyl
group; R° is a hydrogen atom or a C,-Cialkyl, C,-Cialkenyl or
C,-C.alkynyl group; R® is a hydrogen atom or a C,-Calkyl,
C,-C.alkenyl or C,-C,alkynyl group; and Y* is a direct bond or
a C,-Calkylene, C,-Cialkenylene or C,-C,alkynylene group,
wherein each heteroalkyl group contains at least one carbon
atom and one or more hydrogen atoms may have been replaced
by fluorine or chlorine atoms. Specific examples of hetero-
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Ra- CO- O Ya-, Ra-CO N(Rb) -Ya-, Ra-N(Rb) -CO Ya-,
Ra-O- CO-N(Rb) -Ya-, Ra-N (Rb) -CO O Ya-, Ra-N (Rb)
(Rc) -Ya-, Ra-OCOOVYa- , Ra-N (Rb) -C (=NRd)
-N (Rc) -Ya- , Ra-CS-Ya- , Ra-O-CS-Ya- , Ra-CS- O Ya-
N (Rb) -Ya-, Ra-N (Rb) -CS-Ya-, Ra-OCS-N (Rb)
-Ya-, 20 Ra-N (Rb) -CS-OVYa-, Ra-N (Rb) -CS-N (Rc)
WO X04/0988240 CS- O- Ya-, Ra-S5CO Ya-, Ra- CBCI/BR2004/004902
Ra-S-CO- N(Rb) -Ya-, Ra-N(Rb) -CO S-Ya-,
Ra-S-CO- O Ya-, Ra-O-CO S-Ya-, Ra-S-CO S Ya-,
Ra-S-CS-Ya-, Ra-CS-S-Ya- , Ra-S-CS-N (Rb) -Ya-, Ra-N
a11(§Rb) gkSuss Yaare Reethd357,0 Yaei £ IReoronedhsxya- e\mepcm,n n-

e TR e e Dt

me 1y 6al Rythoxyednal k e ety a@z'-r@aal lamgmeup; drmeshyl-

amﬂlé‘ydaﬁ_)%ﬁyﬁ&@m@r ﬁsgﬂr laﬁ&‘r@amﬁéﬁhﬁ}la&ﬁnomethyl
né/I gr oup Lom or th

et]@i T%HF hylop. CGglll%éﬁ?FOBV H&j yl gr%‘lﬁ)]; an@-"err

dlry@thﬁlammam;ﬁh-}kﬂqnddmme@h)yharﬁindmnky,l epeetyl, propionyl,

- enyl C2- (6ak ggé;g/ ARl ou -
bu%r&%é? er )éa%%g’llggc?’ou con ns at }?‘easfg tg%)g@%%%%ﬂ N
et]&Ybertl’éWé:@fb%ﬁﬂYel hy di6hen Mtttkap e deen Further

exérﬁ;@ié@ecbf b)&lédéﬁdl&@flgggﬁbhpgagﬁrat ot riSpeci fisonitrile,
exa
YRATEPobBAPEUIS0R el RyPOGFBHRE” ar EORRIRGYgIACe and alkyl-

nitriié¢ ugrowmes hoxy, ethoxy, n- propyl oxy, isopropyl oxy,
tert-butoxy, methoxymethyl, ethoxy- net hyI
nmet hoxyet hyl , nethyl am_no, ethyl am no, g

The i XM dicaiahArdiyio, TREBHF opy? é‘thﬁlatk}ﬁ?ﬁs partially
un8Rt hyhesd ngmerhydxample cycloalkenyl) cyclic group having

one or more rings (preferably 1 or 2) that form a structure
containing from 3 to 14 carbons atoms, preferably from 3 to
10 (especially 3, 4, 5, 6 or 7) carbon atoms. The term
cycloalkyl refers also to groups in which one or more
hydrogen atoms have been replaced by fluorine, chlorine,
bromine or iodine atoms or OH, =0, SH, =S, NH,, =NH or NO,
groups, that is to say, for example, 'cyclic ketones, such
as, for example, cyclohexanone, 2-cyclohexenone or
cyclopentanone. Further specific examples of cycloalkyl
groups are cyclopropyl, cyclobutyl, cyclopentyl, spiro-
[4,5]decanyl, norbornyl, cyclohexyl, cyclopentenyl, cyclo-
hexadienyl, decalinyl, cubanyl, bicyclo[4.3.0]nonyl,
Tetralin, cyclopentylcyclohexyl, fluorocyclohexyl and cyclo-
hex-2-enyl groups.

The term heterocycloalkyl refers to a cycloalkyl group as
defined above wherein one or more (preferably 1, 2 or 3)
ring carbon atoms have been replaced by an oxygen, nitrogen,
silicon, selenium, phosphorus or sulphur atom (preferably
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5 et hyl am nonet hyl, dii sopropyl am noet hyl, enol ether,
di nmet hyl am nonet hyl , di net hyl am noet hyl, acetyl,
propi onyl, butyryl oxy, acetyloxy, nethoxycarbonyl,
et hoxycar bonyl, N ethyl-N nethyl carbanoyl and
N- et hyl car banoyl . Further exanpl es of heteroal kyl
groups are nitrile, isonitrile, 10 cyanate,
wa Tooampem e, i socyanate, -i sothi ocyanat e PETAERIORYA004902
nitrile groups. The termcycloal kyl refers to a
saturated or partially wunsaturated (for exanple
cycl oal kenyl) cyclic group having 15 one or nore rings
oxygsef er@biphdr oror) rniwtodear)m apst rettaticeycloal &iylli ngroup

f S, rabl y fr. .
prodSfil e’ o 4P L AN B TR0 sha ¥ Rere iRl 5.
4, cyel 6ald¢y|7)r efbng akewst oTheoligsm Mekgrorysheadkyhprefers

a1$wdwg§fb@§@r@n hayecibeste réplnased l'ﬁbélrfdg‘é‘?xr Iar&%ms have been
chlorlne i Qdi ne . at

I
resladag by, HpgkdRenoch grape. Hrdines G Lajing gptons or
OH gx &op| eSH,cyesl,cNﬁgt or@8] sunclNO, agrolips.eXwapipdes are the

| ONGXBRABE: BY1 , CHAORANA! tetra-
pi urJt(%tfs eC| I C g’ylr’rpl es o? %c{' l@( rourp}gaar ekra
hy@mﬂemmkmnyl cyctr%mfwdrwcrla@p@ntylte@@hﬁ@ro yryl, oxa-
cy&ﬂoﬁé&ﬁﬁpnybz ca@pw[pylcyahahezyﬂ: r&¥61 DBENt Pups, as
wef)i/ adlt%%% ec , cub clic
oy BFo( A28 G Hany I 1At RRTE | CYERS ophMgFEy cPBRex
anhydmoidesy cl ohexyl and cycl o- hex- 2- enyl groups. 30 The
term heterocycl oal kyl refers to a cycloal kyl group as
The term alkylcycloalkyl refers to groups that in accordance
with the above definitions contain both c¢ycloalkyl and
alkyl, alkenyl or alkynyl groups, for example alkylcyclo-
alkyl, alkylcycloalkenyl, alkenylcycloalkyl and alkynyl-
cycloalkyl groups. An alkylcycloalkyl group preferably
contains a cycloalkyl group having one or two ring systems
that form a structure containing from 3 to 10 (especially 3,
4, 5, 6 or 7) carbon atoms and one or two alkyl, alkenyl or

alkynyl groups having from 1 or 2 to 6 carbon atoms.

The term heteroalkylcycloalkyl refers to alkylcycloalkyl
groups, as defined above, in which one or more (preferably
1, 2 or 3) carbon atoms have been replaced by an oxygen,
nitrogen, silicon, selenium, phosphorus or sulphur atom
(preferably oxygen, sulphur or nitrogen). A heteroalkyl-
cycloalkyl group preferably has 1 or 2 ring systems with
from 3 to 10 (especially 3, 4, 5, 6 or 7) ring atoms and one
or two alkyl, alkenyl, alkynyl or heteroalkyl groups having
from 1 or 2 to 6 carbon atoms. Examples of such groups are
alkyl-heterocycloalkyl, alkyl-heterocycloalkenyl, alkenyl-
heterocycloalkyl, alkynyl-heterocycloalkyl, heteroalkyl-
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defi ned above wherein one or nore (preferably 1, 2 or

3) ring carbon atons have been replaced by an oxygen,

nitrogen, silicon, selenium phosphorus or sul phur

atom (preferably WO 2004/ 099124 - 6 PCT/ EP2004 /004902

oxygen, sul phur or nitrogen). A heterocycloal kyl group

preferably has 1 or 2 rings with from3 to 10
wo(zoepeobdd y 3, 4, 5, 6 er77¥ ring at onBCTHERR004PH4902

het erocycl oal kyl refers also to groups in which one

or nore hydrogen atons have been 5 replaced by

fluorine, chlorine, bromne or iodine atons or OH,
cy&@haldtyl =S, hettd} oMy loheNeogyolips L kFkanphds aesetrhelkyl-

i.peridyl hol Lpy! , it [ Op I di
hetjtoeelgorce}’-cqhoya rotHi éph{éfr%l ,c#gelglr%h 3%%&%{:/1[% Beltlivated or
monaet r ahiydroaf Fl-unsriurayefopr opyl , azacycl opropyl and

2-pyrazolinyl groups, as 10 well as |actans, | actones,

cyclic imdes and cyclic ., anhydrides.. Th r
ThealW‘EﬁW@al%laArr e’fe}e/f‘r:esrﬁ &%t sE TREE S ﬁ%é% ordgkcéas one
or widie thingdarel dief | fotmiesh oy enttinnaiorre epaiteanipg frem 6
tolﬁﬁakg¥b nah%gﬁﬁh %ﬁe@%&ﬁﬁﬁ# P O 16XaBBphBcially 6)

al kyl'cycl o- al kyl', "al kyl_cyc oaISen [, .
caERLAIEY! FHNGASTER AT RA Dy CRIETEy P1§Po s STRHDS i
whidikylssec| a2l kidregr bydrpgeher abbys ¢@veai heea replaced by

cycl oal kyl, gr.oup havi 0 [ ' syst h
ELydrRG IR SeeTArT %i??gﬁn“% pLO85 Y2 OHY ity i, ox
NO,3, g2bups .5, Efampley carchophenyds anaPbbleybr tRiehamil, 2-
fl&géﬁgﬁgnfﬁ, anilinyl, 3-nitrophenyl and 4-hydroxyphenyl

groups.

0

The term heterocaryl refers to an aromatic group that has one
or more rings and is formed by a structure containing from S
to 14 ring atoms, preferably from 5 to 10 (especially 5 or
6) ring atoms and one or more (preferably 1, 2, 3 or 4)
oxygen, nitrogen, phosphorus or sulphur ring atoms (prefer-
ably O, S or N). The term heterocaryl refers also to groups
in which one or more hydrogen atoms have been replaced by
fluorine, chlorine, bromine or iodine atoms or OH, SH, NH, or
NO, groups. Examples are 4-pyridyl, 2-imidazolyl, 3-phenyl-
pyrrolyl, thiazolyl, oxazolyl, triazolyl, tetrazolyl,
isoxazolyl, indazolyl, indolyl, benzimidazolyl, pyridazinyl,
quinolinyl, purinyl, carbazolyl, acridinyl, pyrimidyl, 2,3'-
bifuryl, 3-pyrazolyl and isoquinolinyl groups.

The term aralkyl refers to groups that in accordance with
the above definitions contain both aryl and alkyl, alkenyl,
alkynyl and/or éycloalkyl groups, such as, for example,
arylalkyl, arylalkenyl, arylalkynyl, arylcycloalkyl, aryl-
cycloalkenyl, alkylarylcycloalkyl and alkylarylcycloalkenyl
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al kynyl groups having from1l or 2 to 6 carbon atons.

The term het eroal kyl cycl oal kyl refers to

al kyl cycl oal kyl groups, as defined above, in which

one or nore (preferably 25 1, 2 or 3) carbon atons

have been replaced by an oxygen, nitrogen, silicon,

sel eni um phosphorus or sul phur atom ( referably
WO2004699124l phur or nitrogeB) - A het eranWVEP2OO4 004902

cycl oal kyl group preferably has 1 or 2 ring systens

with from3 to 10 (especially 3, 4, 5, 6 or 7) ring

atons and one 30 or two al kyl, al kenyl, al kynyl or
grdwgiser osbyif ijc oepesmbiesngf fawmikylsr @reoteluvanpenxylene,

tﬁgﬁg a f ety Ar oMpso , o-fluorotoluene, 1H-
Te%h fﬁg?e?g%§§?§é|ky| y%lkl-%fﬁfﬁoc?cLo kenyl?
m%%nlee%]e‘rlbcyc‘PUé\Y%FPr}aéT NSPat eﬂﬁ%o rkyPhenyl-
cyémﬁggﬂﬁykylc&%kﬁ@p4b989&ﬁéxylﬁhéﬁylEPEDﬁéréﬁ@4aﬁa indane.

cyc | kyl . heteroalkyl;heterocyclQal d :
an| Bralky kﬁrqu%enggg)¥/3ngl k%"%sﬁafi“tq“ﬁeg%émc’.a‘g Gy gEomatic
rimgei sgssemnsr dledroR uiggs), with okremié yhgaillr sR&dPONs atoms
anc%hSnéeroEp alwd DikyY, giresy1 0aR8/8F OBRKLAY YN g¥BubBathaving

as one or nore rings and is fornmed by a structur
framntai?h nd ffdnP6 CadPoy 2EPBDNn aélggﬁﬁ yapr Sﬁgﬁgﬁwyfr Sthoup

ha®ii® 9 bAf espeidialdardon atamson atons. The term aryl

(or Ar) refers also to groups in which one or nore

hydr ogen at ons have been replaced by 10 fluori ne, .
The htorm neeterom Gk Tofthtfe R G Bl spougRsdefined

abOR, UL QUPS: clXeid| 85 b e Phsrederamghtinyl2, B pireny)l ,carbon
atc%n_ls have been replaced by an oxygen, nitrogen, silicon,
selenium, phosphorus, boron or sulphur atom (preferably
oxygen, sulphur or nitrogen), that is to say groups that in
accordance with the above definitions contain both aryl or
heterocaryl and alkyl, alkenyl, alkynyl and/or heteroalkyl
and/or cycloalkyl and/or heterocycloalkyl groups. A hetero-
aralkyl group preferably contains one or two aromatic ring
systems (1 or 2 rings) with from 5 or 6 to 10 carbon atoms
and one or two alkyl, alkenyl and/or alkynyl groups having
from 1 or 2 to 6 carbon atoms and/or a cycloalkyl group
having 5 or 6 ring carbon atoms, with 1, 2, 3 or 4 of those
carbon atoms having been replaced by oxygen, sulphur or

nitrogen atoms.

Examples are aryl-heteroalkyl, aryl-heterocycloalkyl, aryl-
heterocycloalkenyl, arylalkyl-heterocycloalkyl, arylalkenyl-
heterocycloalkyl, arylalkynyl-heterocycloalkyl, arylalkyl-
heterocycloalkenyl, heteroarylalkyl, heteroarylalkenyl,
hetercarylalkynyl, heteroaryl-heteroalkyl, heteroarylcyclo-
alkyl, heteroarylcycloalkenyl, heteroaryl-heterocycloalkyl,
heteroaryl-heterocycloalkenyl, heterocarylalkylecycloalkyl,
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—

fl uorophenyl, anilinyl, 3-nitrophenyl and
4- hydr oxyphenyl groups. 15 The term heteroaryl refers
to an aromatic group that has one or nore rings and
is formed by a structure containing from5 to 14 ring
atonms, preferably fromb5 to 10 (especially 5 or 6)
ring atons and one or nore (preferably 1, 2, 3 or 4)
WQOD200g34099124 t r ogen, phospher @s-or sul phur POTAGP2004/064902
(prefer 20 ably 0, S or N). The term heteroaryl refers
also to groups in which one or nore hydrogen atons
have been replaced by fluorine, chlorine, bromne or

he t @tk a8y d TH¥EL -Ote HedocHid 1obiiRenyl , NOhereapsry IBtamsrealkyl -

cyﬁgaflk y“ q'ye!t’elzc] rq)ld%éggﬂaﬁl?y@@gQYéallp yPl yAnd hetero-

{

ary%mwwllgffrémRﬂcygl%gkw Qz}‘é?\lﬂ%rznod'éz%l Wcllc groups

be PG | gazuwtedqwxﬂqﬁdﬂw o @UEI B¥| ,tﬁabh@é.@h)tlatled Spec1f1c
acr r ur razo nd

ex§otis nbre nbhe g Fensahvarsipeti b kinyt PERASY, 2000r -

etigybimdolyilat K“Amechypipunt@ingt h2-30 Qheoabo&renethoxyphenyl

4—%\9&?%1‘1% COM &l n kﬁm rc‘)xarélwca?ﬁgx?h.bmanyf‘éf}@yyl groups.

or cycl'oal kyl groups, such as,
exanpl e, arylal kyl, arylal kenyl, arylalkynyl,
Thélr yté)ﬂﬁb oatiey lloaﬂkyi Cuét@ﬁbi(}@cf%alkyl alkylcycloalkyl,

ne ot BRI LR S8y B AT YR s e, Petero-

araklaypl stsof refalrkyos mptSolmn‘ehlqul ene, orpEwirey |harogen
atShyrehe, BeBRY! g£bhod | deavd- fihdit otdienad by fluorine,
chlorine, bromine or iodine atoms or OH, =0, SH, =S, NH,, =NH

or NO, groups.

The expression "optionally substituted" refers to groups in
which one or more hydrogen atoms have been replaced by
fluorine, chlorine, bromine or iodine atoms or OH, =0, SH,
=S, NH,, =NH or NO, groups. The expression refers also to
groups substituted by unsubstituted C,-Cialkyl, C,-C,alkenyl,
C,-Csalkynyl, C,-Ciheteroalkyl, C,-C,cycloalkyl, C,-Chetero-
cycloalkyl, C,-C,,aryl, C,-Cheterocaryl, C,-C,aralkyl or C,-C,,-
heteroaralkyl groups.

Compounds of the formula (I) may by virtue of their substit-
ution contain one or more centres of chirality. The present
invention therefore includes all pure enantiomers and all
pure diastereoisomers as well as mixtures thereof in any
mixing ratio. The present invention also includes all
cis/trans isomers of the compounds of the general formula
(I) as well as mixtures thereof. The present invention also
includes all tautomeric forms of the compounds of the
formula (I).
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i ndene, Tetralin, dihydronaphthal enes, indanone,
phenyl - cycl opentyl, cunene, cycl ohexyl phenyl,
fluorene and indane. 5 An aral kyl group preferably
contains one or two aromatic ring systens (1 or 2
rings) with fromo6 to 10 carbon atons and one or two

al kyl, al kenyl and/or al kynyl groups havin from1l or

WO2004/099t24 bon at ons and/ or 18 cycl oal kyl P@T&WOOHQQ‘}%@
5 or 6 ring carbon atons. . 10 The term heteroaral kyl
refers to an aral kyl group as defined above, in which
one or nore (preferably 1, 2, 3 or 4) carbon atons
have been replaced by an oxygen, nitrogen, silicon,

Pré%gfﬁﬂdgni§h§§ﬁgﬁr@§’c@ﬁﬁ@@h@é S8 Pher fat@idla (I) wherein
L &preferabl 5 oxygen, sul phur or nitrogen), that is
R i§ 8abvgrodpR #ha%-in accordance with the above
definitions contain both aryl or heteroaryl and

kvl . . al kenyl,,. al d/ Kyl he@NAL 1 I
Pr(%/%%/eonaﬁ}ylﬁgar?c}/sgr ﬁ%{t;%llrloggclcgéw y gs?géﬁps.t A heter%-é1 (D
wheredik\i® gpoaphpaEPgeRAbR§ORoNt ai NS one or two aromatic
ring 20 systens (1 or 2 rings) with fromb5 or 6 to 10
carbon atoms, apd_one,or t al kyl | kenyl . and/ or
PrEfEARAC toubs hdbRndiVPPohbL COMPIupds s SEarbin taphte (D)
wherslirorn aiscyicl oal kyl group having 5 or 6 ring carbon
atons, with 1, 2, 3 or 4 of those carbon atons having
been repl aced by oxygen, sul phur gor 25 nitrogen | s
Alge pEeLexEath| %8S SUPRYPOsheferhg kgFmula (1) wherein R® is
a Wydtodwat eqtamycl oal kyl, aryl -

Preference is in turn given to compounds of the formula (I)
wherein R® is a hydrogen atom.

Examples of pharmacologically acceptable salts of compounds
of the formula (I) are salts of physiologically acceptable
mineral acids, such as hydrochloric acid, sulphuric acid and
phosphoric acid; or salts of organic acids, such as methane-
sulphonic acid, p-toluenesulphonic acid, lactic acid, formic
acid, acetic acid, trifluoroacetic acid, citric acid,
succinic acid, fumaric acid, maleic acid and salicylic acid.
Compounds of the formula (I) may be in solvated form,
especially in hydrated form. Hydrate formation can occur,
for example, during the preparation process or as a
consequence of the hygroscopic nature of the initially

anhydrous compounds of the formula (I).

The pharmaceutical compositions according to the present
invention comprise at least one compound of the formula (I)
as active ingredient and optionally carriers and/or adjuv-
ants.
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het er ocycl oal kenyl , aryl al kyl - het er ocycl oal kyl

aryl al kenyl - het erocycl oal kyl

aryl al kynyl - het erocycl oal kyl, aryl al kyl 30

het er ocycl oal kenyl , heteroaryl al kyl ,

het er oaryl al kenyl, heteroaryl al kynyl ,

het er oaryl - het er oal kyl , heteroarylcyclo- al ky
wWOrz0d/099134 cycl oal kenyl , heflérearyl - het eP@c’ME:H’ZQ@RM”m

het er oaryl - het er ocycl oal kenyl ,

het er oaryl al kyl cycl oal kyl , WD 2004/ 099124 - 9

PCT/ EP2004/ 004902 het er oaryl al kyl - het er ocycl oal kenyl ,

heteroaryl heteroalkyl cycl oal kyl ,

Tthiﬁ“):[ o gmt(% @égfﬁ ngaﬁkﬁnylsﬁf\%ﬁ%{rﬁ Medlzlnlsche

oalky -hetero cl oal y groups t'he C{C |c

Chejpigips VCHe| TR RRR R at 898y fORRESH] 8/ orPage 36 to

whidh - WAt prakedt Sj|;)1€(2¢rflttilor5 @qampl eelatest heconsist of a
tetrahydr ol.soqul no |ny nz , _

cobfiAE PRI ) G Gia % Fgaec one phacms

comgm&bbwpmitaﬁbgeei nmypnémygr réﬂm@ t:;aatlor :Llsk)ﬂremoved
ar Yeonditd! f SRl @ 0

* }%%g %’gtl%{}y A K¥e n s, ipi! vdroxy,

eter | cycl oal'k
¥erer ol I]%’Q@Ixéfal k?f‘FY aﬂﬂ aﬁ¥¥@¥¥5ar%ﬁ°upar aPRGR Afy for
exi\fqﬁﬂ 0 ar aldtox®l, s@tiei:gr, tivegwlps, | nagdigh ome aafetyloxy
~Jmore hydrogen atons of such groups have been repl aced
9EP¥Fluorine, chlorine, bromine or iodine atoms or OH,
=0, SH, =S, NH2, =NH or NO2 groups. 15 The expression

The Opté S | ymshé&bﬁdﬁ Lﬁeemtersefaars% tth> girwp.-laqdﬂa atiieh use of
thgn%o%rpogqugig chdr Yle) ' e%px r:L:erp P armacyologlcally
acceptable salts and solvates and hydrates as well as

formulations and pharmaceutical compositions.

The present invention relates also to the use of those
active ingredients in the production of medicaments for
preventing and/or treating diseases, especially those
diseases mediated by PDF. Compounds of the formula (I) are
generally administered wusing the known and acceptable
methods, either on their own or in combination with any
desired other therapeutic agent. Administration can be
effected, for example, by one of the following methods:
orally, for example in the form of dragées, coated tablets,
pills, semi-solid preparations, soft or hard capsules,
solutions, emulsions or suspensions; parenterally, for
example in the form of an injectable solution; rectally in
the form of suppositories; by inhalation, for example in the
form of a powder formulation or spray; transdermally or
intranasally. For the production of such tablets, pills,
semi-solid preparations, coated tablets, dragées and hard
gelatin capsules, the therapeutically acceptable product can
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fluorine, chlorine, bromne or iodine atons or OH =0

SH, =S, NH2, =NH or NO2 groups. The expression refers

al so to 20 groups substituted by unsubstituted

Cl- Coal kyl, C2-C6al kenyl, C2-C6al kynyl ,

Cl- Cohet er oal kyl , C3-ClOcycl oal kyl, C2-C9het er o-

cycl oal kyl, C6-Cl,aryl, d-C9heteroaryl, C, -Cl2aralkyl
WOZ00dD9e 24 het er oar al kyl —-gd@ups. 25 ComPEIVIER200#/00#202

formula (1) may by virtue of their substit- ution

contain one or nore centres of chirality. The present

invention therefore includes all pure enantioners and
be ahixe@uwetHi phaeneebiogicalhy wekktasinmbxgangs bhercgghnic

pha$w:é%¥ %ﬁir%hgfylé)sdﬁgiimﬁépn% %%hbﬁ% Wf%ﬂ laﬁpose,

cie/ trans | Soners of e conmpound
suwmseg.eneﬁrlairccfaﬂlrmlgéla(tll}hasmﬁ/éFlv a8l his@ urgsl ¢+ héitegich  or

deﬂ_{k%@i\?é@nﬁhéf%’@ﬂt [ @Ql@utﬁp stestudescadl| oraghamer ithereof,

Sk LR JBeHe PG AR eI GOE 1 ot (b episibion of soft

cagswbee | 0 premerrls iclalt heafoipyba $Wdh whas ei rfomR1 elX@lfwle,
ve%g@éxgﬂeef oatlgm {f&f&fnﬁncsnmaﬁl o %méﬁ&oap@gndsqax,

\meew1@|szah en atom

fa@réﬂéréﬁ&&QL§|?ﬁ4upﬁ §eeeEn @@?xﬁﬁ%uﬂﬂ% FEioR of liquid
sof@fena Ghi o4RRIRI, N phdinabeusit@l carriers such as, for

example, water, alcohols, aqueous saline solution, aqueous
dextrose, polyols, glycerol, vegetable oils, petroleum and
animal or synthetic oils can be used. For suppositories,
pharmaceutical carriers such as, for example, vegetable
oils, petroleum, animal or synthetic oils, wax, fat and
polyols can be used. For aerosol formulations, compressed
gases suitable for that purpose can be used, such as, for
example, oxygen, nitrogen and carbon dioxide. The
pharmaceutically acceptable preparations can also comprise
additives for preserving, stabilising, emulsifiers,
sweeteners, flavourings, salts for altering the osmotic

pressure, buffers, coating additives and anti-oxidants.

Compounds of the formula (I) can be prepared by means of an
Ugi 3-component reaction (for example A. DOmling, I. Ugi,
Angew. Chem. 2000, 112, 3300-3344) with  subsequent
conversion of the ester used into the hydroxamic acid:
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Al so preferred are conpounds of the formula (1)
wherein R3 is a hydrogen atom Preference is in turn
gi ven to conmpounds of the formula (1) 15 wherein R6
is a hydrogen atom Exanples of pharnmacol ogically
acceptabl e salts of conpounds of the fornula (1) are
salts of physiologically acceptable mneral acids
W(%%EWQ?Qufgdr ochloric acid, 1SuFphuric acP&TAHRR094/004902
phosphoric acid; or salts of organic acids, such as
nmet hane- sul phoni ¢ acid, p-tol uenesul phonic acid,
| actic acid, formc acid, acetic acid,
trifluoroacetic acid, cptric acid, sucfjnic acid,
fumaric_acid, maleic éﬁﬂf and salicyli [
ConmpourRs—&C t hek f or Ho ey bde@
25 especially in hydrated'Torm HydrateRforgfation can
occur, foflllexanpl e, duriing the preparation process or
as a consequence of the hygroscopic nat M of the
initially anhydrous conp:tnds of the formula (1). 30

The pharnmaceuti cal conposifiMe®Hiccording to the
present invention conpri at | east one conpound of
the fornula (1) as@ctive'ingregdi ent and optionally
carriers and/or adjuyy- ants. WO H004/099124 - 11
PCT/ EP2004/ 004902 T nple R B
Silverman, MedpgziAf I nhei m 1995,
Chapter 8, page

l 10 eq. NH,OH (50% in H,0)

o) o)
H 5
HO\N N N/R
H : H
R' R® R* R
Examples

General procedure:

1 mmol of isonitrile (II), 1 mmol of carbonyl compound (III)
and 1 mmol of amino acid derivative (IV) are dissolved in
5 ml of methanol and stirred at room temperature for 24
hours. If desired, the reaction may be carried out in the
presence of a catalyst, such as, for example, p-toluene-
sulphonic acid or BF, * Et,0. Then 10 equivalents of
hydroxylamine (50 % in H,0) are added and stirring is carried

out for a further 12 hours. After removal of the solvent,
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whi ch the present invention also relates, consist of a

5 conpound of the formula (1) or (Il) and at |east one

pharma- col ogi cally acceptabl e protecting group that

is renoved under physiol ogical conditions, for

exanpl e a hydroxy, al koxy, aralkyl oxy, acyl or

acyl oxy group, such as, for exanple, a nethoxy,
WO20045099 1 enzyl oxy, acetyl o# acetyl oxy PCTERR004/604902e

present invention relates also to the therapeutic use

of the conmpounds of the formula (1), their

phar macol ogically acceptable salts and sol vates and
anyhypratest isg welrbuas phfedeoritnudee | ormogad and the desired

ceytj cal i t,0 h nt invention

pmﬁ%ﬁ%¥g§§§Fggl 8&?Egg33%yo@é?ﬂgsgfp%%??Ve i ngredi ents

in the production of nedicanents for, preventin ,
They nER LYY MshtGIRPNSSa HsTe PLFPATER 1t ﬁl&§8r§6n&%s ¥i§Bsthe
geret 1Bt pEb dyaRiF . akd nploaralst f i ddie bprmedns (bf HPBRC-MS and
LC j§¥ |y adm ni stered using the known and accept abl e

nmethods, either on their own or in conbination with

any desired other therapeutic agent. Adm nistration

can be effected, for exanple, by one of the follow ng

met hods: 25 6RQ for exanple in the

dr agees, cog Pl et pills, se id
prepargy i ons; or ’ﬁall"bl capgy egy 0l utio

enul sjbns or gusplnsijeqs parg&t eral ly] fd{ l e
in the r MNOf Hn iNj ectable I ON fct i n

the for of*%uppositories; by in IaFiono fo anpl e

in the
S
Nl Z Ci 0.9~
HN N cl HN N
N
N N
lo) (o] lo) (o)
o N
(?H H ?H > H OH
HN\“/A\N N HN N N
H OH \H/\H
0 o o u’ o 0

0]
OH H OH H

]
N N
HN\[‘(\N \‘/( HN\[‘(\u N
o 1 o coome o o



30 formof a powder fornulation or spray;
transdernmally or intranasally. For the production of
such tablets, pills, sem-solid preparations, coated
tabl ets, dragees and hard gelatin capsules, the
t herapeutically acceptabl e product can WO 2004/ 099124
- 12 - PCT/ EP2004/ 004902 be mi xed with

WOodr090t24ogi cal |y inert, i Aérgani ¢ or oPGIAER2004/004902
phar maceuti cal carrier substances, for exanple with
| act ose, sucrose, glucose, gelatin, malt, silica gel,
starch or derivatives thereof, talcum stearic acid
or salts thereof, 5 skimred m |k powder and the I|ike.
For the production of soft capsules, phagmaceutica

carriers such as, for exanple, vegetaQ il s,
petbgleunl imal er synthetic oils, wax f at d

pol ¥ol s canj be fu _igﬂ\ For the prod96t|on df ngu
solUtNoNSNaNT(sy pceut He a| < M
for 1% exdnple, water ¢onol s, ﬂeous sdlin

sol ution, aqueous dex rose, ponoI , glyc ,
vegetable oils, petroleumand animal or synthetic
oils can be used. For suppositories, pharnaceutical
carriers such,as, for exanple, vegetable oils,

petrol eum an|mal or synthetic oil wgx, fat and 15
pol yol s can 4 sed. For aerosol YN at i ons,
RaL!/ pyprpose ca

used, gichrasy f o, | e, o@Wygen,
carbqnqdl Xi de, Tﬂe ical l

H 1 al so conprlse‘gﬁﬁauti ps for
preserviglg, sta@ilising, enulsibers, ©
I ~'N Br
2
HEH t " H
N HN N
Y 'SR
¢ °

conpr essed S suit le for t be
Itrpge 35%:
ooy
prepar aljf on¥ ca
OH H
! OH Cl
HN N\)< \X
o o]



20 sweeteners, flavourings, salts for altering the
osnotic pressure, buffers, coating additives and
anti-oxidants. Conpounds of the fornula (1) can be
prepared by nmeans of an Ugi 3-conponent reaction (for
exanple A. Doming, |I. Ugi, 25 Angew. Chem 2000, 112,
3300-3344) with subsequent conversion of the ester
WOouzEd/099124 t he hydr oxam c -adied= 9 WO 20P4TABRRIR4/004902
R5-NC + MeO HO N PCT/ EP2004 /004902 10 eq. NH2CH (50%
in O H N Exanples 5 N H General procedure: 1 mmol
of isonitrile (1), 1 mol of carbonyl conmpound (111)

and 1 of ami no acid derivative are di ssol ved
in 0._0
C')H \ y ~
HN N
YN
fo) 0
OH
o NH fo)
S OH
oH i N N
HN\“/~\N jf’\u
(o)
N
> * Nk
N
OH H HN\"/\N N\
HN\W/\N 5 H ky,/N_-
H
lo) o]

I=

Br N | i
OH H ' : H
HN\H/\ T N\K HN\n/\H T
J
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5 mM of nethanol and stirred at roomtenperature for
24 10 hours. If desired, the reaction may be carried
out in the presence of a catalyst, such as, for
exanpl e, p-toluene- sul phonic acid or BF3 * Et20 .
Then 10 equi val ents of hydroxylamne (50 %in HzZO )
are added and stirring is carried out for a further

WA20040009424 Af t er renpval of ltthe sol vent, PETVEE2008Y004902
2004/ 099124 - 14 PCT/ EP2004/ 004902 any protecting
groups present are renoved and the desired product is
then purified by neans of HPLC. 9 The foll ow ng

conmpounds were prepared in accordance wtRythe 5
generaM1proceEuré°and racteri sed by s of
HPLC- P a CVEHCL M Cl 0 10 W 099124 - 15
- PCT/ ERF00Z / 00490 OM 0 o
o |
CTTY
o o
0.0 o) H
N .
OH H ~ OH N " OH
HN N HN N
YN N
o o o o
H
N.

OH

T
Z-0
I
=
TZ —
N\ /.
ZT
Z-0
=$ b o
Tz
DaWs
ZT



5 WD 2004/ 099124 - 16 PCT/ EP2004/004902 N, OHH 0 0 5
H NO HNN ~N 0 05 10 WD 2004/099124 - 17 -
PCT/ EP2004 /004902 OHi O

WO 2004/099124 - 18 - PCT/EP2004/004902
?H H \/?3 H(':)ll-| i H j/©
HN N N
0 o
N NS
N | y/

Z-0
=<) x
TZ

=TI

o

Z-0
:S -
Iz

=X

T
Z-0
:.S -
= :
ZT g
T
Z2-0
:S -
=
ZT
(o)
(@]

Cl



5 WD 2004/ 099124 - 18 PCT/ EP2004/ 004902 CI WD
2004/ 099124 - 19 - PCT/ EP2004/004902 H NN L OO0 WO
2004/ 099124 - 2 0 Patent clains 1. Conpounds of the
formula (1) R6 1 PCT/EP2004/004902 HOB N/R5 H H
wherein 5 Rl is a hydrogen atomor an al kyl, al kenyl,
al kynyl, heteroal kyl, aryl, heteroaryl, cycloal kyl,
WQO2004/099¢24 10 al kyl, het er & kyl cycl oal RIT/EP2004/004902
het er ocycl oal kyl , aral kyl

OO "

o H \/(J HEH i i

HN N A N \/\K
N

T I

HEH Ho%“ HEH %H\/\N
\"/\H 0 @ \ﬂ/\“ o) @

o)
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or heteroaral kyl radical; R is a hydrogen atom or an
al kyl, al kenyl, alkynyl, heteroal kyl, aryl,

het eroaryl, cycl oal kyl, al kylcyclo 15 al kyl,

het er oal kyl cycl oal kyl , heterocycl oal kyl, aral kyl or
heteroaral kyl radical; R is a hydrogen atom or an
al kyl, al kenyl, alkynyl, heteroal kyl, aryl,

WO2004r09Qi134 , cycl oal kyl, a @l eycl o 20 alPKVEP2004/004902

het er oal kyl cycl oal kyl , heterocycl oal kyl, aral kyl or
heteroaral kyl radical; R is a hydrogen atomor an
al kyl, al kenyl, alkynyl, heteroal kyl, aryl,

het eroaryl, cycl oal kylPatankykctgthe 25 al kyl

het er oal kyl cycl oal kyl , heterocycl oal kyl, aral kyl or

hetg [ hydrogen at om or an
. ycfr%‘]ﬁlkeny?f aﬂ’*ecafornﬁﬁ.a §1§ hydrog

al k kynyl het er oal kyl, aryl,

het eroaryl, cycl oal kyl, al kyl cyclo WO 2004/ 099124 - 21
PCT/ EP2004 /004902 aIkyI, het egoal kyl cycl oal kyl ,

het er ocycl oal kyl , aral or Rhet er Baral kyl radical ;
R6 is a hydrogen atom o} an aﬂkyl Ikenyl,5 al kynyl ,

5 heteroal kyl, &QI,

al kyl cycl o al kyl, heNéroa )]
het er ocycl oal kyl , ﬁlkyl r h roargikyl radi cal ;

or two of the radlcals Ry, RQ,RRS,Rh4 and R6 together
are

wherein

R' is a hydrogen atom or an alkyl, alkenyl, alkynyl,
heteroalkyl, aryl, heteroaryl, cycloalkyl, alkylcyclo-
alkyl, heteroalkylcycloalkyl, heterocycloalkyl, aralkyl

or heteroaralkyl radical;

R* is a hydrogen atom or an alkyl, alkenyl, alkynyl,
heteroalkyl, aryl, heteroaryl, cycloalkyl, alkylcyclo-
alkyl, heteroalkylcycloalkyl, heterocycloalkyl, aralkyl

or heteroaralkyl radical;

R’ is a hydrogen atom or an alkyl, alkenyl, alkynyl,
heteroalkyl, aryl, heteroaryl, cycloalkyl, alkylcyclo-
alkyl, heteroalkylcycloalkyl, heterocycloalkyl, aralkyl

or heteroaralkyl radical;

R* is a hydrogen atom or an alkyl, alkenyl, alkynyl,
heteroalkyl, aryl, heteroaryl, cycloalkyl, alkylcyclo-
alkyl, heteroalkylcycloalkyl, heterocycloalkyl, aralkyl

or heterocaralkyl radical;

R* is a hydrogen atom or an alkyl, alkenyl, alkynyl,
heteroalkyl, aryl, heteroaryl, cycloalkyl, alkylcyclo-
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10 part of an optionally substituted cycl oal kyl or
het erocycl oal kyl ring and nis 1, 2 or 3, 15 or a
pharmaceutically acceptable salt, solvate or hydrate
or a pharmaceutically acceptable fornulation thereof.
2. Compounds according to claim1l1l, wherein RLis a
hydrogen 20 atom 3. Conpounds according to claim 2,

WORUM991R2 is a hydrogen- atom 25 4. CROTMERINS4/004902

according to any one of clainms 1 to 3, whereinnis

1. 5. Conpounds according to any one of clains 1 to 4,
wherein R3 is a hydrogen atom 30 6. Conpounds

accarkyng hetenyaling cfcldadikyd ,1 Hex exocylendkylR6 airalkyl

a hydr gsg 99124 - 2 2 PCT/ EP2004
/Od%gdg . é%égﬁﬁﬁgiﬁagggggéonposition conprising a

conpound according to any one of clains 1 to 6 and

optrconad | ¥ HAYogRhS AWM Obradinuvalkyl , SaBkek§e, Ofalkynyl,

conpound o, & pharipceytical compositionxvl, alkyleyclo-
alkyl, heterocalkylcycloalkyl, heterocycloalkyl, aralkyl

or heteroaralkyl radical;

or two of the radicals R', R?’, R’, R' and R® together are
part of an optionally substituted cycloalkyl or
heterocycloalkyl ring and

n is 1, 2 or 3,
or a pharmaceutically acceptable salt, solvate or
hydrate or a pharmaceutically acceptable formulation

thereof.

Compounds according to claim 1, wherein R' is a hydrogen

atom.

Compounds according to claim 2, wherein R? is a hydrogen

atom.

Compounds according to any one of claims 1 to 3,

wherein n is 1.

Compounds according to any one of claims 1 to 4,

wherein R’ is a hydrogen atom.

Compounds according to any one of claims 1 to 5,

wherein R® is a hydrogen atom.
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according to any one of clainms 1 to 8 in the
inhibition of netall oproteinases. 9. Use of a
conmpound or a pharnaceutical conposition 10
according to any one of clainms 1 to 8 in the
inhibition of peptide defornylase (PDF). 10. Use of a
conpound or a pharmaceutical conposition according to
WO200409812f clains 1 to 8- B2t ke treat neRCTIEP2094/084902
preventi on of diseases nediated by netall o- proteinase
activity. 11. Use of a conpound or a pharnmaceuti cal
conposition according to any one of clains 1 to 8 in
7 t heetamatawmnti 20 andbopopitient | oronppr ¥ epsesr  compound

med] H 5y PeptLae RS AFVERSEmE PPP)cACET ¥hbY ot onally

10.

11.

carriers and/or adjuvants.

Use of a compound or a pharmaceutical composition
according to any one of claims 1 to 8 in the inhibition

of metalloproteinases.

Use of a compound or a pharmaceutical composition
according to any one of claims 1 to 8 in the inhibition
of peptide deformylase (PDF).

Use of a compound or a pharmaceutical composition
according to any one of claims 1 to 8 in the treatment
and/or prevention of diseases mediated by metallo-

proteinase activity.

Use of a compound or a pharmaceutical composition
according to any one of claims 1 to 8 in the treatment

and/or prevention of diseases mediated by peptide

deformylase (PDF) activity.



