N- hydr oxyam de derivatives and use thereof Field of
the invention The present invention is related to
wokbgdrwzyam de derivatives of Fornula (1), PCT/EP2006/050480
phar maceuti cal conposition thereof, process of making

thereof and to their use for the treatnent and/or
prophyl axi s of autoi nmune di sorders and/ or

i nfl ammat ory di seases, cardi ovascul ar di seases,
neur odegener ati ve di seases; cancer, respiratory
di seases and fibrosis. Specifically, the present

the. modul at AN RORIHESOMRRERIARReABE 12 L0TT i D)

or function of matrix netalloprotelnases, especially
gel ati nases and netal | oel astase. Background of the

Field bfthe HvemtionVet al | opr ot ei nases are a superfam |y of
prot el nases (enzynes) naned for their dependence on

The present maﬁnt{ozn ﬁ%)re}aﬂa e HNdwdiexyamide demivativas rqfx Formula (1),

phamﬁ@%tﬁichlo o@itfeﬁstﬁéree o%essf o fﬁ‘aﬁn@%&i&:&foﬁfdofoeﬂh@ﬁlsﬁe for the

havi ng maj or ~ bi ol ogi cal function
treatmteot caad/at ys@wmmbpéakmmum disondees tand/er tinfiaureatory diseases,
cardi Sadd (il el'I & matod T g(Ese esI y I?%irl | téirtto jspasgs and
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fibros&U S]!Secﬂﬁ:all@ thep@sst irgehtdin if felatpd @I NOFlRPatide derivatives for the
fibronectins and elastin. The matri x netal | oprotei nase

modulatign,|nptably thg intybitioniof theeagtinity g% Mingien of 11‘1%‘?‘ Mgtiprqiefpases,

especﬁﬁg gél%%é@nﬁ%&éﬂo%ﬁ@ta%‘ 2003, Circ. Res., 92,
and conprises col | agenases ( MWP- I MVP- 8,

MVP- 13 and MWP- 18), gel ati nases (MW-2 and MWP-9),
Str lySiLDs NNP 3, MW-10 and MWP-11),
Backgghlr T el s (MI-MWP-1 to MI-MWP-6 and MWP- 14,
MetalMﬁFbt&ﬁase%R—aJdﬁpeﬂMlﬁJf prfvitaged (amgmiebhadied, for their dependence
natrll Si NWP 7 and MWP-26) and ot her unclassified
iNASdony ﬁﬁ?&@ﬁgﬁlastase (MWP-12), enanel ysin

The matrix metalloproteinases (MMPs) form a metalloproteinase sub-family having as one
of major biological function to catalyse the breakdown of connective tissue or extracellular
matrix through their ability to hydrolyse various components of the tissue or matrix, such as
collagens, gelatins, proteoglycans, fibronectins and elastin.

The matrix metalloproteinase family is further divided according to their function and
substrates (Visse al., 2003, Circ. Res., 92, 827-839) and comprises collagenases (MMP-1,
MMP-8, MMP-13 and MMP-18), gelatinases (MMP-2 and MMP-9), stromelysins (MMP-
3, MMP-10 and MMP-11), membrane-type MMPs (MT-MMP-1 to MT-MMP-6 and
MMP-14, MMP-15, MMP-16, MMP-17, MMP-24 and MMP-25), matrilysins (MMP-7 and
MMP-26) and other unclassified MMPs such as metalloelastase (MMP-12), enamelysin
(MMP-20), epilysin (MMP-28), MMP-19, MMP-22 and MMP-23.

Apart from their role in degrading connective tissue, MMPs are involved in the

biosynthesis of TNF-alpha and in the post translational proteolysis processing, or shedding



(MWP-20), epilysin (MwW-28), MW-19, MW-22 and
MWP-23. Apart fromtheir role in degradi ng connective

wWo e@s0e9653VVPs are i nvol ved in the bi osynt hesi SPOf/EP2006/050480
TNF- al pha and in the post translational proteolysis
processi ng, or sheddi ngof biologically inportant
menbr ane proteins {Hooper et al, 1997, BiochemJ.,
321, 265- 279). MWwPs for exanple contribute to the
| ocal growth and spread ofz malignant | esions and
therefore have been a target for anti-tunor drug

of b‘@%@?@@%ﬁé‘ Eﬁ%@%ﬁ%ﬁy&ﬁrﬁa@oo@% ’aé ’5?:( ag?iogﬁierg 'J.,Tm ,r 265-
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Experd Obar. 3‘1&7)Tar RS PI3) 23831 39 79 191861d6s Su St & inBEmMETYRY 8R6Mers like
P bﬁeroscl erogsns ?pGalls e7? al, 2002, GCirc. Res

arthritg(Clgrk.ep @8) 2003e Eipart irim) Ther Jarasesy E(18ubt34gnd Liu et al., 2004,
S I e
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athera36le@419 (A6 et qle 20O dTitd. Res, 90: ﬂ@hﬁﬁZ)eneLmd)lpgitﬂgﬁsorders such as

dogensmlfs BEVQUCDSG Soagts, Mt Lfeped Rabrdly Brain Res

Rev., 3&:digp5mm, pelc&(iaﬂutlsl(ir@n@h ABE] M@arud dzmapéﬁwioh@w ezmm 1132),

denonstrated to be associated with MVWPSs express

pre-tegp dpbor (Mekraksr edal. ROGR deMetarr Eeip! é’ﬁrN#mafql Medicine, 196): 170-6)
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activilghem stry, 8, 425-474; Peterson, 2004, Heart Failure
Revi ews, 9, 63-79; Henrotin et aI, 2002, Expert Opin.
Ther. Patents, 12(1): 29-43). However, many MWPIs

A widexlatibytof anaiftibs ﬁ@t‘alﬂeblﬁte&iasé jmﬂmfaa(MMem) qaaé béeﬁ developed (Skiles
fibroplasias, mylasia, arthral asja) as gse-limtin

et a5, &reest qufc"ﬁ‘isc’t?éféﬁ%ﬁoﬁgéé‘c% I‘I’S{erﬁoﬁh 2004, i1 gpar o atlure
RevzeM"VP 9,1 62259, MMenrbtin n@yalb 920'093@9‘5@‘[‘ k&p?n f Pﬁert ?ﬁ%ﬁtseflbmt 99-43).

Theretore, there is an increasing need to devel op
Howewm ringnynddMPlso oKlibit| @ amescosieldalt smeirame Htcadonitis, ﬁbr0p1a51as
mylasia, arthraii‘asmf1 gs a %Q&Cfn];ﬂtﬁl ts¥deperf%::tl. IItehas been proposed that inhibition of

MMP-1 or MMP-14 may be responsible for these effects.

Therefore, there is an increasing need to develop matrix metalloproteinase inhibitors with a
well-defined specificity profile.

Specific inhibitors, especially towards MMP-1, have been reported, including MMP-13
inhibitors (Stotnicki et al., 2003, Current Opinion in Drug Discovery and Development,
6(5):742-759), MMP-12 inhibitors (WO 01/83461), MMP-2 and MMP-9 inhibitors (Wada
etal., 2002, J. Biol. Chem. 45, 219-232).

The high relevance of the metalloproteinase pathway in some widely spread diseases
stresses the need to develop inhibitors, including selective inhibitors of MMPs, especially
of gelatinases such as MMP-2 and/or MMP-9 and/or MMP-12.



Specific inhibitors, especially towards MW-1, have
been reported, including MW-13 inhibitors {Stotnicki
web00al07962003, Current Opinion in Drug D scoverpCHEP2006/050480
Devel opnent, 6(5):742-759), MW-12 inhibitors {WD
01/ 83461), MVWP-2 and MWP-9 inhibitors {Wada etal,
2002, J. Biol. Chem 45, 219-232). The high rel evance
of the netall oproteinase pathway in sone w dely spread
di seases stresses the needs to devel op i nhibitors,
i ncludi ng selective inhibitors of MWPs, especially of
uch as MW-2 and/or MWP-9 and/or
3 8¥t@ XEritioh of the invention It is an object of the
It is anhrobget bf)ﬂletqunnom/ it@l prosvidessubstaress whichharaseitable foaltheetréatment
the trea d/ or. prevention of disarders, rel
and/of ey M LTS R HBEE U BRIt SRS §rAs iizgEnatory
discase@ EHr@¥AzeuhR disdhses, aﬁ&ﬁode?@rwizﬁﬁ'@ JEHRER} isuBkd]l GiB8SE pre-term
stroke, cancer, pre-term [ abor endonet ri osi's,
labor. :eeégm?tap%wesmr@te@s@geaws@nd ifibrasisi s. It is further an
obj ect of the present invention to provide substances

whi ch are suitable for the treatnment and/ or prevention
It is figthemah bbjetteofabé pressit snventi@utwgirovide sutistan¢dsivehich are suitable for
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chromcmbe@adtﬁspﬁmadaa@\m&esecdharﬂbmhs conpounds which are able
to nodul ate, especially inhibit the activity or

iunction of matrix metalloproteinases, especially
It i il i h hich
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i nfl ammat ory dlseases cardlovascular dlseases

neur odegener ati ve di seases stroke, cancer, pre-term

It is (fuHisFmorenafrbisct ¢ e Rresspt inyeBHgn dp Qe mmgw category of
pharmfab&fiRSl Rrmbhtidry fo rtﬁehﬁéa%érﬁ &%&Rﬂr Qﬁsteas‘ég 2Bt §3&Md from

invention to pr ovid a process maki ng
autoimmune disorders, mﬂammatory discases, cardlovascular diseases, neurodegenerative

diseases, stroke, cancer, pre-term labor, endometriosis, respiratory diseases and fibrosis.

It is furthermore an object of the present invention to provide a process for making

chemical compounds according to the invention.

It is finally an object of the present invention to provide a method for the treatment and/or
prevention of disorders selected from autoimmune disorders, inflammatory diseases,
cardiovascular diseases, neurodegenerative diseases, stroke, cancer, pre-term labor,

endometriosis, respiratory diseases and fibrosis.



chem cal compounds according to the invention. It is

finally an object of the present invention to provide
w@20sbheds f or the treatment and/or preventi on BET/EP2006/050480

di sorders sel ected from aut oi mune di sorders,

i nfl anmat ory di seases, cardi ovascul ar di seases,

neur odegener ati ve di seases, stroke, cancer, pre-term

| abor, endonetriosis, respiratory di seases and

fibrosis.In a first aspects4 the invention provides

N—hydroxyanide derivatives of Formula (1): (l) wherein

Ina ﬁ@é flﬁ?l%f \%ﬁtm% ovﬁgs n d sgco ﬁfgrdgrlgﬁwtepgﬁdr&u art?)

escription.
i nvention provides acponpﬁundgzggz?dlng to Fornmula (1)

for use as a ne kfa n a d aspect, the

i nvention provides aghd according to
Formula (1) for th& pr gn_gf a pharmaceutica
conposition for the tr t nke’of gz di sorder sel ected
f rom aut oi mune di sor deR’s, |nflannatory di seases,
cardi ovascul ar di seases, neurodegeneratlve dlseases,
st r oke, cancer pre- tern1ﬂbbor, endonetri osi s,

PL T 5 d fibrqsis. In.a fourth aspect,
wher PR oY g0 DB BT LIDLSL B 3s QUL aspe
conprising at |east one a conpound according to
Formula (1) and a pharmaceutically acceptable carrier,
In a sefiondaspectothe dnveniioneprovidases eastpound agcording o Fespatar (D fopese as a
nw&d#&gmtlon provi des a nethod of treatnent conprising
e adnini stration of a conmpound according to Formul a
(1) in a patlent in need thereof. In a sixth aspect,

In a A AsBOb A hG AR AP oV Br B P LA (bRt BeaETnE (Fara () for

the pl’é atlidtV 8N4 ipRamRAtQMcEICSontsvRTtoH TOHS tha GEAltlér Bf ta0diksdleRected
from \/201mmune disorders, inflammatory diseases, cardiovascular diseases,
neurodegenerative diseases, stroke, cancer, pre-term labor, endometriosis, respiratory

diseases and fibrosis.

In a fourth aspect, the invention provides a pharmaceutical composition comprising at least
one a compound according to Formula (I) and a pharmaceutically acceptable carrier,

diluent or excipient thereof.

In a fifth aspect, the invention provides a method of treatment comprising the

administration of a compound according to Formula (I) in a patient in need thereof.

In a sixth aspect, the invention provides a method of synthesis of a compound according to
Formula (I).



wherein A, RL,R2, R4, R5, R6 and R7 are defined in the
detail ed description. Detail ed description of the

w0 noentiesn: The foll owi ng paragraphs provi de PCT/EP2006/050480
definitions of the various chem cal nvieties that make
up the conpounds according to the invention and are
intended to apply uniformy through out the
speci fication and cl ai ms unl ess an ot herw se expressly
set out definition provides a broader definition. The
term"MWs" refers to "matrix netalloproteinases" For

o o Aopdo Vo e R Bpolf Socphufil oo P FAC. o

and Doherty et aI 2002, RExpart @Blnlon Ther apeuti c
Patents 12(5): 665-707. us ive but not limting
exanpl es of such %ng\gfl\nih ses: usually
associ ated with diseases I6nk 0 breakdown of
col | agen- based tk%%ﬁé’ %E oid arthritis and
osteoarthritis: - | (also nown as col | agenase 1, or
fi brobl ast coll agenase), s trates col |l agen
collagen Il, collagen Il1l, gelatin, proteoglycans

where@vAr RERARISBT, &S aod RY hieslefinas/imehd detdiledidesceigtion be
associ ated wi th enphysema, wi th hyperkeratosis and
at heroscl erosi s, overexpressed alone in papillary

Detaile@f6scHipiidh o MPmSertihs0 known as col | agenase 2 or
neutrophil col |l agenase),. substrates cal |l agen

The follgwing @hfaB‘IaPh%B‘lol"lélﬁ elefinifipns ehihe afg@ﬂuwhee%‘rql agféﬁwmﬂilat make
I I

O SHRORR o8 AT n AR Sy ol
out the spdcatpetiers end3glaimsuindass an etherokd expeessly, sccalt/dafeition provides a
bumd%Qk“n gn I11, collagen IV, collagen I X, collagen X

¢d F ggn XIV fibronectin, gelatin, recently

identified as being over-expressed al one in breast

carci nonn %§d i nvol.ved in rheumatoid arthritis.

The tegm, 'WP§'éqe s to "matrix metalloproteinases". For recent reviews of MMPs, see
Visse et al., 2003 above; Fingleton et al., 2003, above; Clark et al., 2003, above and

Doherty et al., 2002, Expert Opinion Therapeutic Patents 12(5): 665-707.

lustrative but not limiting examples of such MMPs are:

Collagenases: usually associated with diseases linked to breakdown of collagen-based
tissue e.g. rheumatoid arthritis and osteoarthritis:

MMP-1 (also known as collagenase 1, or fibroblast collagenase), substrates collagen I,
collagen II, collagen III, gelatin, proteoglycans. Over-expression of this enzyme is believed
to be associated with emphysema, with hyperkeratosis and atherosclerosis, overexpressed
alone in papillary carcinoma.

MMP-8 (also known as collagenase 2, or neutrophil collagenase), substrates collagen I,
collagen II, collagen III, collagen V, collagen VII, collagen IX, gelatin over-expression of

which can lead to non-healing chronic ulcers.



MWP-3 (al so known as stronelysin |), substrates
collagen 111, collagen IV, collagen V, collagen IX
w@eodobagsss X, | arninin, nidogen, over-expressi OPCT/EP2006/050480
bel i eved to be involved in atherosclerosis, aneurysm
and restenosis. Gelatinases - inhibition believed to
exert a favorable effect on cancer, in particular
i nvasi on and netastasis. MW-2 (al so known as
gel ati nase A, 72 kDa gel at4 nase, basenent nenbrane
col | agenase, or proteogl ycanase), substrates Col | agen
|, e
MP: 1 ((:glls% g&fg)&n é)lc?l ehe?sg%’i Au‘éFtrag@e%&gg% V. ﬁoﬁ%énaﬁ S m¥bdn 11,
collagen Wmuelagennm ge]llagbn K cﬂ]ﬂa@ﬁgéﬁﬂ’ ﬁbzdonmtlﬁdgdlamb eccently identified

a5 beif BT el AU oo g B Bt BRRerDaardaRrt

solid tunors and belleved to be associated with their
ability to grow, invade, develop new bl ood vessels and
_ﬂgmﬂﬁiésta3|ze) and to be involved in acute | ung

MMP'—% :gélsg)%t\@?{ﬂs M)}édgsf ?)g%{ler : gg:oﬁé i é%?ﬁél%fg rIvméollagen V,

collageB (IX) cB8Bdge 6X,) larrhiR; ﬁidpgérs mvbnaxmesamngmlllawdnwsbe B}VObfed in
92 kDa gel ati nase), substrates Collagen I, Collagen
amc“?%??“éﬁﬁ?ﬁﬁ@ﬂaP%ﬁ%EﬂP?%gen V, Collagen VI1, collagen
X, Collagen XV, elastin, fibronectin, gelatin
ni dogen.. The above enzynme is believed to be associated
Gelatigpyas - inhikition belisy ek i cxatt e vomtie aifst paicety inf prtiqufgsdn yagion
and mERkhagen, to be rel eased by eosinophils in response to
exogenous factors such as air pollutants, allergens
MMPegh@lsoikmowasss gt:latnlme lAnGaIkﬂacgeilamnaswebasnmbmnnanmaye collagenase,

espanse It| nakker
b el Pt Rl 55T 1. X0RR Y eafh v, Copien
VII, Collagsh X rOslagedXI, r¢oH£g¢he(IIvu Blgstin) fibamoain, gélati, Qﬁdﬁgé@,tb@hé’ved
dlstress s%ndrone chr.oni c obstructlve pul mona

to be gssosiatady wit r progresyion dhravgh snecifichn Joetypg IV 9‘9%%611 (high
expre@RRAVEBlerv&MR-s8lid finftlrS ghd NPt to be a8 ciafd QliaHeit Mbifity't8 sfow,

invade, develop new blood vessels and metastasize) and to be involved in acute lung

inflammation and in respiratory distress syndrome (Krishna et al., 2004, Expert Opin.
Invest. Drugs, 13(3):255-267).

MMP-9 (also known as gelatinase B, or 92 kDa gelatinase), substrates Collagen I, Collagen
ITI, Collagen IV, Collagen V, Collagen VII, collagen X, Collagen XIV, elastin, fibronectin,
gelatin, nidogen. The above enzyme is believed to be associated with tumor progression
through specificity for type IV Collagen, to be released by eosinophils in response to
exogenous factors such as air pollutants, allergens and viruses, to be involved in the
inflammatory response in multiple sclerosis (Opdenakker et al., 2003, The Lancet
Neurology, 2, 747-756) and asthma and to be involved in acute lung inflammation,
respiratory distress syndrome, chronic obstructive pulmonary disorder (COPD) and/or
asthma (Krishna et al., 2004, above). MMP-9 is also thought to be involved in stroke
(Horstmann et al., 2003, Stroke 34(9), 2165-70).



{Horstmann et al, 2003, Stroke 34(9),
2165-70). Uncl assified MWs: MW-12 (al so known as
woredoalobwes ast ase, human nacrophage el astase, oPCHEEI006/050480

substrates fibronectin, larninin, believed to play a

role in tumour growth inhibition and regul ati on of

i nfl ammati on such as nultiple sclerosis (Vos et al.

2003, Journal of Neuroi mmunol ogy, 138, 106-114) and to

pl ay a pathol ogical role in enphysena, COPD (Bel visi

et al., 2003, Inflamm Res., 52; 95-100) and in

erosi s, aneurysm and restenosis. The

lﬁwh@&%&é@@?&n "MWP- associ ated disorder” refers to a
MMPdi29@alsd &nowin hcincialodl astat dhinenanaospha ggelbstast her HIMER subsirates

and that.enco ses all . disorders
Rbron)h, alBinishs DEFROT0 By APl srauth Minitomasd remgion of
mﬂarﬂrﬁhtm SUEK e ARAEhIE SEIBRRS AVbY 8 &, 1008, JAkmd (ngeabmmunology,
di sorders. Such disorders include, for exanpl e, those

138, 198vid Y ansltoj Iﬂ%a)pﬁ) p@tbplioalcél rele incehysamgs GARD | Belysiwyal., 2003,
das.i t anpl es of
InflanfE SRR R 200 i B FTRU BN, ki dF o DD
breast cancer and SO|Id tunors; inflammtory disorders
The eptEtiRIMMP-83R R s Pddreromat & ¥ diSrE! wikdt® ﬁeﬁa‘iﬁbmcordmg
neur oi nfl ammati on such as nultiple sclerosis; |ung
to thedineatier snchth@hemgmpaﬁsmlbdlethmm e wihich theibrmsession and/or activity
of at lgasgg% gﬁg\/ﬁ( %ﬁ) dr l%let or %e%r{%esg)ggt‘iven?‘éh ac%ll'llge (gj sﬁig}gﬁlils&hgrrsy Such
disorddtssSiaelads fStctangdc, plafse @davet dly ﬂam@ﬁ-ﬁteﬁmragélhmmhd&is (ECM)
| oj nt and bone di seases such as osteoarthritis and
degradatiofimat oi d arthritis; |iver diseases such as |iver
Illustrﬁﬂu?ér 1% hét lirfitib @Qcﬁﬁ}ﬂesadﬂué}fm stbéﬁf@fl dﬁbﬁﬁﬁsa@e
brotic diseases such as pul nonary fibrosis,
Cancqzs amqséjmaﬁ eancerapd 8o ll@mmvéq' mﬂmh@msh@rdesg/ sytch 5 for cxample
. 0 s | s
inflaf 5080, dthses' AL Do P ok 8 foh R (ARG tune
diseasas suithy ssm;hramb esbegadtize thﬁondiry pmotm {COPD), emphysema, asthma,

acut SRS RLOPRUTY B0 el el ] N RLCLL 0N LPASACS Sin o
periodofital Weh)ind gingivitis; joint and bone diseases such as osteoarthritis and

rheumatoid arthritis; liver diseases such as liver fibrosis, cirrhosis and chronic liver disease;

fibrotic diseases such as pulmonary fibrosis, pancreatitis, lupus, glomerulosclerosis,
systemic sclerosis skin fibrosis, post-radiation fibrosis and cystic fibrosis; vascular
pathologies such as aortic ancurysm, atherosclerosis, hypertension, cardiomyopathy and
myocardial infarction; restenosis; opthalmological disorders such as diabetic retinopathy,
dry eye syndrome, macula degeneration and corneal ulceration and degenerative diseases of

the central nervous system such as amyotrophic lateral sclerosis.

“C1-Cg -alkyl” refers to monovalent alkyl groups having 1 to 6 carbon atoms. This term is
exemplified by groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-
butyl, n-hexyl and the like. By analogy, “C1-Ci2 -alkyl” refers to monovalent alkyl groups
having 1 to 12 carbon atoms, including “C;-C¢ —alkyl” groups and heptyl, octyl, nonyl,



dry eye syndrone, nmacul a degeneration and cornea

ul ceration and degenerative di seases of the centra
Woeosousssyst em such as amnyotrophic | ateral scPer/@B1086/050480

"Cl-C6 -alkyl" refers to nonoval ent al kyl groups

having 1 to 6 carbon atonms. This termis exenplified

by groups such as nethyl, ethyl, n-propyl, isopropyl,

n-butyl, isobutyl, tertbutyl, n-hexyl and the |ike. By

anal ogy, "Cl-Cl2 -alkyl" refers to nonoval ent al kyl

groups having 1 to 12 carbon atons, including "Cl-C6

dcang HCca17 488 RRERER bonsO810 b0, Oy HERREN sonovaen

alkyl grefips having Ineridwatbentatahds §C ;- giﬁ alingd” tefors togmdndvalehOalkyl groups

._carbqgn "Cl . fers to al ent al k
having 13 Sl s 31 G Cea e rfFis it g vaTen QS Eftps having 1
to 5 carBbestomkO0 nonoval ent al kyl groups having 1 to 5 carbon

atons. "Heteroal kyl" refers to C1-Cl2 -al kyl
“HetealieyE whirs toc 1-Ce ~alliykyprefesablyr (i G mlkyleﬁbqrelar@é leagtrangrearbon
s SRR LR8P PR, Sihagy Hay ol
“Aryll rederts to an eudsamurairedtammatu;rdadmpycthocgrgum apfrom 6 tooir 6arbon dwbms

havmgr% Irsi?lg |rglg 8 &y 8 i}%r nﬂ,étépqg enseﬂ é%lﬁf Eﬁg f&pﬁ% Aryl include

phenyll ﬁﬁbhtﬂﬁ E’feﬂaﬁ'&en?znﬁﬂhh@me phenant renyl and the I i ke.

w Ce- al ary refers to aryl groups havin

Ci- Ceaﬂsafl #vky ef%wsatrylt grevits having) a Gi-heabast mbﬁtltﬁﬁénlyplud@g Hyqthyl

h Y bh@Rflad likke. "Aryl Ci-Co-alkyl" refers to d-C

P enyl?h—;ﬁ[} F é’h:g'oailj|c§i31ﬁ?1aﬂ\(/‘%(ng an aryl substituent, including 3-

“Aryl pfhe(agfdtl]sylﬁ pafeosyto, Cb@nz}klyl groaips havihg ke arylHubsiiteant,yintluding 3-
refers c heteroaromatic, or a bicyclic

pheny&’rm%anf’ylt gﬁmpr%n@%%ﬁkoe ring heteroaromatic group.

“HetcRarflT esfédiio mebﬁdlcﬁeteh}éﬁr&h@t&f @FRtbiS/ cUE OtIpSridydlit tﬂ@bed-nng
optionally substltute yrld pyrrol yl yrlmdln%/
heterqamn%tw gRiR: nRATticylaR %I’%i‘?m?‘iﬁl of %%rfeqomatw.%@apazlapwe optiorially

substlﬁﬁ’é%&ﬁ py'rt%ﬂI hf)ﬁ'ﬁﬁ’ihiﬂyl fﬁ%gl %R:hyf umi]dagolg)fr kA ARA! ¥bxazolyl,

ri’azoly , 2, 3-oxadi azol
thlazolyl 1soth1azoly1 pyrazolyl 1 2 J3-triazolyl, 1,2 4—tr1azoly1 1 ,2,3-oxadiazolyl, 1,2,4-

oxadia-zolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,1,3,4-triazinyl, 1,2,3-triazinyl,
benzofuryl, [2,3-dihydro]benzofuryl, isobenzofuryl, benzothienyl, benzotriazolyl,
isobenzothienyl, indolyl, isoindolyl, 3H-indolyl, benzimidazolyl, imidazo[1,2-a]pyridyl,
benzothiazolyl, benzoxa-zolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl,
cinnolinyl, napthyridinyl, pyrido[3,4-b]pyridyl, pyrido[3,2-b]pyridyl, pyrido[4,3-blpyridyl,
quinolyl, isoquinolyl, tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-tetrahydroisoquinolyl,
purinyl, pteridinyl, carbazolyl, xanthenyl or benzoquinolyl.

“Ci-Ce-alkyl heteroaryl” refers to heteroaryl groups having a Ci-Cg-alkyl substituent,
including methyl furyl and the like.

“Heteroaryl C;-Cg¢-alkyl” refers to C;-Ce-alkyl groups having a heteroaryl substituent,
including furyl methyl and the like.
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“Cg-(hagypk)glky}”oqﬁezs t(ba Gatgeatasloearbacyelic giegp of from 3 to 8 carbon atoms
having a single ring (e.g., cyclohexyl) or multiple condensed rings (e.g., norbornyl). C3-Cs-

cycloalkyl include cyclopentyl, cyclohexyl, norbornyl and the like.

“Heterocycloalkyl” refers to a C3-Cg-cycloalkyl group according to the definition above, in
which up to 3 carbon atoms are replaced by heteroatoms chosen from the group consisting
of O, S, NR, R being defined as hydrogen or methyl. Heterocycloalkyl include pyrrolidine,
piperidine, piperazine, morpholine, tetrahydrofurane and the like.

“Ci-Ce-alkyl cycloalkyl” refers to Cs3-Cs-cycloalkyl groups having a C;-Cs-alkyl
substituent, including methyl cyclopentyl and the like.

“Cycloalkyl Ci-Cs-alkyl” refers to C;-Cg¢-alkyl groups having a C;3-Cs-cycloalkyl
substituent, including 3-cyclopentyl propyl and the like.

“Ci-Ce-alkyl heterocycloalkyl” refers to heterocycloalkyl groups having a C;-Cs-alkyl
substituent, including 1-methylpiperazine and the like.

“Heterocycloalkyl Ci-Cs-alkyl” refers to C;-Cs-alkyl groups having a heterocycloalkyl
substituent, including 4-methyl piperidy] and the like.

“Carboxy” refers to the group —C(O)OH.
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“Acyl&ly (@1-C6-alky1” refers to C;i-Ce-alkyl groups having an acyloxy substituent,
including propionic acid ethyl ester and the like.

“Alkoxy” refers to the group —O-R where R includes “Ci-Cs-alkyl” or “ary]l” or “hetero-
aryl” or “aryl Ci-Ce-alkyl” or “heteroaryl Ci-Cg¢-alkyl”. Preferred alkoxy groups include for
example, methoxy, ethoxy, phenoxy and the like.

“Alkoxy C;-Cs-alkyl” refers to alkoxy groups having an C;-Cs-alkyl substituent, including
methoxy, methoxyethyl and the like.

“Alkoxycarbonyl” refers to the group —C(O)OR where R includes H, “C;-Cs-alkyl” or
“aryl” or “heteroaryl” or “aryl C;-Cs-alkyl” or “heteroaryl C;-Cg-alkyl” or “heteroalkyl”.
“Alkoxycarbonyl C;-C¢-alkyl” refers to C;i-Cs-alkyl groups having an alkoxycarbonyl
substituent, including 2-(benzyloxycarbonyl)ethyl and the like.

“Aminocarbonyl” refers to the group —C(O)NRR’ where each R, R’ includes independently
hydrogen or Ci-Cs-alkyl or aryl or heteroaryl or “aryl C;-Cs-alkyl” or “heteroaryl Ci-Cs-
alkyl”, including N-phenyl formamide.
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“aryl C,-Ce¢-alkenyl”, “heteroaryl C,-C¢-alkenyl”, “aryl C,-Cg-alkynyl”, “heteroaryl C,-Cs-
alkynyl”, “cycloalkyl Ci-Cs-alkyl”, “heterocycloalkyl Ci-C¢-alkyl”, and where R’ and R”,
together with the nitrogen atom to which they are attached, can optionally form a 3-8-
membered heterocycloalkyl ring.

“Ureido C;-Ce-alkyl” refers to Ci-Cg-alkyl groups having an ureido substituent, including
2-(N’-methylureido)ethyl and the like.

“Carbamate” refers to the group -NRC(O)OR’ where each R, R’ is independently
hydrogen, “C;-C¢-alkyl”, “Cy-Cs-alkenyl”, “Cr-Ce-alkynyl”, “Cs3-Cg-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “C;i-Cs-alkyl aryl” or “heteroaryl C;-Cs-alkyl”,
“aryl C,-Ce-alkenyl”, “heteroaryl C,-C¢-alkenyl”, “aryl C,-Cg-alkynyl”, “heteroaryl C,-Cs-
alkynyl!”, “cycloalkyl C;-Ces-alkyl”, “heterocycloalkyl C;-Cg-alkyl”.

“Amino” refers to the group —-NRR’ where each R,R’ is independently hydrogen or “C;-Cs-
alkyl” or “aryl” or “heteroaryl” or “C;-Cs-alkyl aryl” or “C;-Cs-alkyl heteroaryl”, or
“cycloalkyl”, or “heterocycloalkyl”, and where R and R’, together with the nitrogen atom to
which they are attached, can optionally form a 3-8-membered heterocycloalkyl ring.
“Amino C;-Ce¢-alkyl” refers to Ci-Cs-alkyl groups having an amino substituent, including
2-(1-pyrrolidinyl)ethyl and the like.
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“aryl Ci-Ce-alkyl” or “heteroaryl Ci-Cs-alkyl”, “aryl C,-Cs-alkenyl”, “heteroaryl Ci-Cs-
alkenyl”, “aryl C,-Cg¢-alkynyl”, “heteroaryl C,-Cs-alkynyl”, “cycloalkyl C;-Cg-alkyl”,
“heterocycloalkyl Ci-Ce-alkyl”.

“Sulfonyl Ci-Ce-alkyl” refers to Ci-Cs-alkyl groups having a sulfonyl substituent, including
2-(methylsulfonyl)ethy] and the like.

“Sulfiny]” refers to a group “-~S(0)-R” wherein R is selected from H, “C;-Cs-alkyl”, “C;-
Ce-alky]l” substituted with halogens, e.g., a —SO-CF3 group, “C,-Cs-alkenyl”, “C»-Cs-
alkynyl”, “Cs-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “aryl Ci-Ce¢-alkyl”
or “heteroaryl C,-Cs-alkyl”, “aryl C,-Cg-alkenyl”, “heteroaryl C,-Cs-alkenyl”, “aryl C,-Cs-
alkynyl”, “heteroaryl C,-Cs-alkynyl”, “cycloalkyl Ci-Ce¢-alkyl”, “heterocycloalkyl Ci-Cs-

alkyl”.
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"Aminosulfonyl" refers to a group —SO»-NRR' where each R, R’ includes independently
hydrogen, “C;-C¢-alkyl”, “Cy-Cs-alkenyl”, “Cr-Ce-alkynyl”, “Cs3-Cg-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “aryl C,-C¢-alkyl” or “heteroaryl C;-Cg-alkyl”,
“aryl C,-Cs-alkenyl”, “heteroaryl C,-Cs-alkenyl”, “aryl Cr-Cg-alkynyl”, “heteroaryl C,-Cs-
alkynyl!”, “cycloalkyl Ci-Ces-alkyl”, “heterocycloalkyl C;-Cs-alkyl”.

“Aminosulfonyl C;-C¢-alkyl” refers to Ci-Cg-alkyl groups having an aminosulfonyl
substituent, including 2-(cyclohexylaminosulfonyl)ethyl and the like.

“Substituted or unsubstituted”: Unless otherwise constrained by the definition of the indi-
vidual substituent, the above set out groups, like “alkenyl, “alkynyl®, “aryl“, “heteroaryl®,
“cycloalkyl”, “heterocycloalkyl” etc. groups can optionally be substituted with from 1 to 5
substituents selected from the group consisting of “Cq-Ce-alkyl®, “Cy-Cs-alkenyl®, “Cs-Ce-
alkynyl®, “cycloalkyl”, “heterocycloalkyl”, “aryl C;-C¢-alkyl “, “heteroaryl Ci-Cg-alkyl “,
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sul fanyl groups include methylsul fanyl, ethylsulfanyl,
Also abilpide@ 4drbkaalts which are formed from to acid addition salts formed with

inorganic acids (e.g. hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid,
nitric acid, and the like), as well as salts formed with organic acids such as acetic acid,
oxalic acid, tartaric acid, succinic acid, malic acid, fumaric acid, maleic acid, ascorbic acid,
benzoic acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene

sulfonic acid, naphthalene disulfonic acid, and poly-galacturonic acid.

“Pharmaceutically active derivative” refers to any compound that upon administration to
the recipient, is capable of providing directly or indirectly, the activity disclosed herein.
The term “indirectly” also encompasses prodrugs which may be converted to the active
form of the drug via endogenous enzymes or metabolism. Said prodrug is comprised of the
active drug compound itself and a chemical masking group. Such masking group may be a
cyclic acetonide of formula (I’) wherein Y is a methyl or a hydrogen, and Y’ is methyl, C,-
C4 alkyl, phenyl, benzyl, optionally substituted with one to three substituents selected from



"Sul fanyl C-C -alkyl" refers to Ct-Cs-al kyl groups
havi ng a sul fanyl substituent, including

wQ2qebeExsul f anyl ) et hyl and the |ike. "SulfonyPemEPm06/050480
refers to a group -NRSO 2-R where each R R includes
i ndependently hydrogen, "Ct-Ce-al kyl",

"C2- C6-al kenyl ", "C2-C6-al kynyl", "C3-C8-cycl oal kyl ",
"het erocycl oal kyl", "aryl", "heteroaryl", "aryl

d- Ce-al kyl " or "heteroarylisd-Ce-al kyl ", "aryl

C2- Co6- alkenyl" "heteroaryl C2-C6-al kenyl", "aryl
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R, R includes |ng§2f de tIyNhy rogen, "Ct-Ce- al kyl ",

"C2-C6-a|keny|", " R" C3- C8- cycloalkyl"
"het erocycl oal kyl " >afgl"o "héteroaryl" "aryl G-C

6-al kyl " or "heterogry1 G -C 6-alkyl", "aryl

C2- C6-al kenyl ", "heteroaryl (®p-C6-al kenyl ", "aryl
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in the 1%&%&/ ? %{for pxart Cé ﬁﬁg}pgﬁ% of IFN%Mﬁéﬂﬁ@h&b’ ﬂn th% above section
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The term “interferon-beta (IFN-beta or IFN-B)”, as used herein, is intended to include
fibroblast interferon in particular of human origin, as obtained by isolation from biological
fluids or as obtained by DNA recombinant techniques from prokaryotic or eukaryotic host
cells, as well as its salts, functional derivatives, variants, analogs and active fragments.

Preferably, IFN-beta is intended to mean recombinant Interferon beta-1a.

IFN-B suitable in accordance with the present invention is commercially available e.g. as
Rebif® (Serono), Avonex® (Biogen) or Betaferon® (Schering). The use of interferons of
human origin is also preferred in accordance with the present invention. The term interferon,
as used herein, is intended to encompass salts, functional derivatives, variants, analogs and

active fragments thereof.



"carbamate", "heteroaryl", "sulfinyl", "sulfonyl"
"al koxy", "sul fanyl", "hal ogen", "carboxy",
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the |ike. "Pharmaceutically acceptable salts or
conpl exes" refers to salts or conpl exes of the
bel ow speci fi ed conpounds of Forrmula (1). Exanples of
such salts include, but are not restricted, to base
addition salts forned by negaction of conpounds of
Formula (1) with organic or inorganic bases such as
Rebif(gygrrc%)r(ﬁbqe { 1I?terqgr ngis i rthe lé:t%srtb&)evaltoemgrflt g m%er?ero &éré’p@ for
hdLedd e roup cons; S
multlp’alé kaletosi¥E(MB aﬁdi Q&br@f&ltsp@ts@@ﬁﬁdam @,ﬂvdnlcé hih Lti’éatméﬂthbbﬁ@ is
arth netals cal ci um or magnes

mterfeaplg AHND-bsta Aﬁrgrog%@éoﬁ%}arryaramam W%}}%ﬂkwas &ﬁiahléshed that

1nterfé%&‘1 P&a- Slg Igiv%n g\%duiﬁﬁgolfsf)pﬁﬁé@%ﬁﬁaél @mv@&c is dFERLiBYd Athd'Geatment
trimethyllam ne, ethylam ne, diethylam ne,

of Relapweg—Rymgttmg] Mulmr_le |Splgrqsxse(RRMS)EIn‘_t;er§3|erb¢ta-ﬂ@ can have a positive
nyl e
effect '\(!in'\[he qﬂ%&% éé ano grﬁy'néd %Fégﬁanol ar{r%e %eé/erlty of relapses and
reducmg hl)d i (ﬂ‘mhd“kﬁseaké arlt digoa sadcpiiioy ailﬁeasnfed(b&IMEI.
erldlnﬁ Rppera2|ne and the |like are contenpl ated
The de%% af Y- .Hh w@eagmse wlapsing rehiting,MS srgerdingdn thopnyention
§ Which are forned fromto acid
¢qwn§§§??F sal s forned with inorganic acids (e.g.
hydrochl oric acid, hydrobromc acid, sulfuric acid,

hosphorlc acid, nitric acid, _and the l'keﬁg% s wel | .
In accsgd%q vith s preseninyentigng where TEN 1§ §ccopbinags gi‘? produced in
E. CO%C' g rudlilyca\%ﬁhﬂe dn@éd B! FadB Bét!d&e? r[@b Cit a;ﬁégﬂpre?é%ﬂls‘? be

i C acl d, nalelc acl ascor

admmlmm@ slib—aﬁmﬁoudlyfiﬁﬂlrﬁ séohd da;emdsage:mﬂhboaﬂ ¢11230¢0 300 fg or 8
pol ygl utam ¢ acid, naphthal ene sul fonic acid,

MIU (g QnMRHIPERRersAs ul f oni ¢ aci d, and pol y- gal act ur oni ¢
acid. "Pharmaceutically active derivative" refers to
any conpound that upon adm nistration to the
In acqoai:ahm with thd me&eap'mbbrﬁionf wheroUFNiin geecdimbiant FNe1a, produced in
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Avon&@E frla§ %réf&aﬁl@%e%&ﬂ%@tered intra-muscularly once a week at a dosage of
about of 30ug to 33 ng or 6 MIU to 6.6 MIU per person.

In accordance with the present invention, when IFN is recombinant IFN-B1a, produced in
Chinese Hamster Ovary cells (CHO cells), commercially available under the trademark
Rebif®, it may preferably be administered sub-cutancously three times a week (TTW) at a
dosage of 22 to 44 pg or 6 MIU to 12 MIU per person.

Compounds according to the present invention also comprise pharmaceutically acceptable
salts thereof. Preferred pharmaceutically acceptable salts of the Formula (I) are acid
addition salts formed with pharmaceutically acceptable acids like hydrochloride,
hydrobromide, sulfate or bisulfate, phosphate or hydrogen phosphate, acetate, benzoate,



formof the drug via endogenous enzymes or netabolism
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group may be a cyclic acetonide of fornula (T) wherein
Y is a nmethyl or a hydrogen, and Y' is nethyl, C- C4
al kyl, phenyl, benzyl, optionally substituted with one
to three substituents selected fronCl-C4 al kyl, Cl-C4
al koxy, hydroxy, am no, mathyl am no, dinethyl am no,
chloro and fluoro; A Rl, R2, R4, R5 R6 and R7 are
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from pr okaryotl c or kaarr\yotk hogt cells, as well as
its salts, functjonall|| derjl vati , variants, anal ogs
and active frag AEFN-beta is intended
to mean reconbi nantN I ntier f aR la. EFN-D
suitable in accor dance ‘IW t I? e pLesent invention is
commrerci al ly avail abl e R. g. as Rebif(r) (Serono),
Avonex(r) (Biogen) or Betaferon(r) (Schering). The use
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A is selected from —C(B)- and N;
B is H or B forms a bond with either R® or R7;
R'is selected from H; optionally substituted C;-Cs alkyl;

Iy,

optionally substituted C,-C¢ alkenyl; optionally substituted C,-Cg¢ alkynyl;

optionally substituted C;-Cs-cycloalkyl, including cyclohexyl;

optionally substituted heterocycloalkyl;

optionally substituted aryl, including optionally substituted phenyl such as phenyl,
fluorophenyl (e.g. 2-fluorophenyl, 4-fluorophenyl, 3-chlorophenyl), chlorophenyl (e.g. 2-
chlorophenyl, 4-chlorophenyl), methoxy phenyl (e.g. 4-methoxyphenyl), ethoxy phenyl
(c.g. 4-cthoxyphenyl), cyanophenyl (e.g. 2-cyanophenyl), trifluoromethyl phenyl (e.g. 4-
trifluoromethoxy phenyl), biphenyl (e.g. 4-biphenyl) and 4-chloro-2-fluorophenyl, 2-
fluoro-5-methoxyphenyl;



human origin is also preferred in accordance with the

present invention. The terminterferon, as used
wheoosiomess s i ntended to enconpass salts, i unctPONEP2006/050480

derivatives, variants, analogs and active fragnents

t hereof.Rebif(r) (reconmbinant interferon- b) is the

| atest devel opnment in interferon therapy for nmultiple

sclerosis (MS) and represents a significant advance in

treatnment. Rebif(r) is intierferon (IFN)-beta Ia,

produced from mammalian cell lines. It was established
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2-yl, EftRflgorormethyl) pm@nﬁeﬂb QyRNG Eyraﬁgylr(g gr eyanopygdivg-yl), phenyl
r.d [
pyri i@ Hh pxhlin ZYFRAL BRARRS itSuilld fid BRI (o1, 416
methyMdtreflueFdmétby @uimodioidagli) ifdFiding bptmnati;a csalistltlrtedEpylfa‘ziny], (e.g.
co ci.al.l ¥ ava | e er .t
4oy A30F fvdind opliseRy ruBRLFsg) (gl i push oo 3-phony
thiadigAéy1 C &.an e@gﬁé@l -2\ er- unaﬁmowﬂsgﬁ)y ﬁicltﬂln@s@iﬁmﬁlﬂy amwituted
of 250 to 3 or MEU to 6 per son.
pyrimiglinsg] r(aaﬂ%emntchnxlﬁevlb recadipg patmaily éHbSt%?Qr @xaémoliyk such as
b
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1,3,4- tnmlw:rhi-lyl Avonex(r), it may preferably be adm nistered

t a dosage of about of
OPUOI?B ‘ﬁf g}]w&(ycgm@gb%fgeéhﬁ?wu per person. En
optiorAll¢ @lﬁlﬁ;ﬁﬁﬁéﬂ hetdrieyclvalkpt €s€R hlkyh iR hidirD-moliholiiEd N 1éthyl;
reconbi nant. | FN- bl a, produced. in Chi nese Hanster

optionally sybstigitgdsheterpqryl e 3lkylcgivdingi2thiepy Lyl abl e under
optloﬂan§ shibHARER athidde Bhdiddidg obﬁorﬁﬁ¥ sﬁf)s%fuﬁ&iiph%yb %mmo 26 _[%\R)henyl

adni ni stered sub-cut aneousl hree tines
aminog 8-methoxyphenyl amino, 3- (dlmethylammo)phenyl amino, 4—ethoxypheny1 amino),
heteroaryl amino (e.g. 4-trifluoromethyl)pyrimidin-2-yl, 3-aminopyridin-2-yl); and
optionally substituted alkoxy, including 4-(pyridin-2-yloxy), 4-(trifluoromethyl)phenoxy,
2-chlorophenoxy;
R%is H;
R? is selected from H, optionally substituted C;-Cs alkyl, optionally substituted Cp-Cs
alkenyl and optionally substituted C,-C¢ alkynyl;
R*, R, R® and R’ are independently selected from H; optionally substituted C;-Cg alkyl,
including methyl; optionally substituted C,-C¢ alkenyl; optionally substituted C»-Ce
alkynyl; or R* and R’ can form together a —CH,- linkage for example to form with the
piperazine ring a 2,5-diazabicyclo[2.2.1 Jhept-2-yl ring;
as well optically active forms as enantiomers, diasterecomers and its racemate forms, as well

as pharmaceutically acceptable salts thereof.



dosage of 22 to 44 ng or 6 MEU to 12 MEU per person.

Conpounds according to the present invention al so
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Preferred pharmaceutically acceptable salts of the

Formula (1) are acid addition salts formed with

phar maceutically acceptable acids |ike hydrochlori de,

hydr obrom de, sulfate or bisulfate, phosphate or

hydr ogen phosphate, acetatie, benzoate, succi nate,

iumarate, maleate, lactate, citrate, tartrate,
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of the matrix netall oproteinases, especially
gel ati nases and el astase, including MW-2 and/ or MVP-9

In a 8RGO prdditdl dmbWifRni e iMichiion Fedvadds OrRbEid3asfeFormula (I)
enzyne is inhibited By t he conpounds of the present

wherejith Re i pRifpnakiy, substititash argbisuolyas Pptiprallyssubstituted phenyl gincluding

fuoro (4654 A0GKERER niUid BhERY R4 RinRRBRIROY B! and
biphenyi€e.gf4biphenybflyl). i n t he treatnent and prevention of

aut oi nmune di sorders and/or inflamuatory di seases,
cardi ovascul ar di seases, preterm |l abor, endonetriosis,

In andfigd hEdasRIneitdidinietdhs BRs@fon s viddsQleri¢aVe€bf Formula (T) wherein
respiratory di seases and fibrosis. In one enbodi nent,

R’isHhe i nvention provides derivatives of Formula (I)
wherein: Ais selected from-C(B)- and N, Bis Hor B
fornms a bond with either R5 or R7; Rlis selected from

In andther pptféromiadnibodgudig tthe nvendioBipraadaaldesivativopof Boradula(l) wherein

5 »eSUNSY7 -C6 al kenyl; optionally substituted
R”I{éfgé% ‘#ﬁynyl optional ly substituted
C3- C8- cycloalkyl, i ncl udi ng cycl ohexyl; optionally
substi t ut ed heteroczcloalkl
In another preferred embodiment, the invention provides derivatives of Formula (T) wherein

R* is selected from H and optionally substituted C;-Cs alkyl, including methyl.
In a further embodiment, the invention provides derivatives of Formula (I) wherein R* is H.

In a further embodiment, the invention provides derivatives of Formula (I) wherein R* is

methyl.

In another preferred embodiment, the invention provides derivatives of Formula (I) wherein

AisN.

In another preferred embodiment, the invention provides derivatives of Formula (I) wherein
R' is optionally substituted aryl, including optionally substituted phenyl; R?, R®>, R® and R’
are H; R* is sclected from H and methyl; A is N.



optionally substituted aryl, including optionally

substi tuted phenyl such as phenyl, fluorophenyl (e.g.
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chl orophenyl (e.g. 2- chlorophenyl, 4-chlorophenyl),

met hoxy phenyl (e.g. 4-nethoxyphenyl), ethoxy phenyl

(e.qg. 4-ethoxyphenyl), cyanophenyl (e.g.

2- cyanophenyl ), trifluoronethyl phenyl (e.g. 4-

trifluoronmethoxy phenyl), 2bi phenyl (e.g. 4-biphenyl)

and 4-chl oro-2-fl uorophenyl, 2-
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pyridin-2-yl) and optionally substituted fused

pyridinyl (e.g. 4-[6-
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t hi adi azol yl such as such as 3-phenyl thiadiazolyl
(e.g. 3-phenyl-I,2,4-thiadiazolyl-5-yl); including
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5- (4-fluorophenyl)- 1,3, 4-oxadi azol -2-yl; optionally
substituted C3-C8- cycloalkyl Cl1-C6 al kyl; optionally
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4- et no
respiratory seazgs I&)gbrosm 1nc]ud1ng multiple sclerosis, inflammatory bowel disease,
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rheumatoid arthritis, emphysema, chronic obstructive pulmonary disease (COPD), liver and

fibrosis, including liver and pulmonary, pancreatic fibrosis and liver fibrosis

In another embodiment of the invention, is provided a use of N-hydroxyamide derivatives
according to Formula (I) for the preparation of a pharmaceutical formulation for the
modulation, in particular for the inhibition, of the matrix metalloproteinase activity.
Particularly, is provided a use according to the invention wherein said matrix
metalloproteinase is selected from MMP-2, MMP-9 and MMP-12. Preferably, compounds
according to the invention are selective inhibitors of metalloproteineases selected from

MMP-2, MMP-9 and/or MMP-12 over MMP-1.



heteroaryl am no (e.g.
4-trifluoronethyl)pyrimdin-2-yl,

we2@aionspy/ri di n-2-yl); and optionally substit uP@€EP2006/050480
al koxy, including 4-(pyridin-2-yloxy),
4-(trifluoromethyl)phenoxy, 2-chlorophenoxy; R2 is H
R3 is selected fromH, optionally substituted Cl-C6
al kyl, optionally substituted C2-C6 al kenyl and
optionally substituted C22C6 al kynyl; R4, R5, R6 and
R7 are independently selected fromH, optionally
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wherein A, R', R%, R*, R’, R® and R are defined above and R® is selected from H and a

protective group such as t-butyl, benzyl, trialkylsilyl, tetrahydropyranyl.

In a further embodiment, the invention provides a process for the preparation of a N-
hydroxyamide derivative according to the invention, optionally further comprising a

deprotection step (R® removal, when R®is not H).



R4 is selected fromH and optionally substituted Cl-C6
al kyl, including nethyl. In a iurther enbodi nent, the

WO pooentdessn provi des derivatives of Fornul a (1)P@bEP®06050480
R4 is H In a further enbodi nent, the invention
provi des derivatives of Forrmula (1) wherein R4 is
met hyl . I n another preferred enbodi nent, the invention
provi des derivatives of Fornula (1) wherein Ais N 1In
anot her preferred enbodi mept, the invention provides
derivatives of Fornula (1) wherein RL is optionally
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and methyl; A is N Conpounds of the present invention
i nclude in particular thosg fl ected fromthe
foll ow ng group:
(2R) -4-[4-(4- quorop I)p| efh2|n [ -yl]-N, 2-di hydr ox
y- 4- oxobut anam de;
(2S)-4-[4-(4- fluoro yl a2|n I -yl']-N, 2-di hydr ox
y- 4- oxobut anam de;
(2S) - N, 2-di hydr oxy- 4- {(2R) 2-methyl -4-[4-(trifluoromet
hoxy) phenyl ] pi perazi n-| - yM¥4- oxobut anam de;
whe:re(rg@ijﬂ"R[z(lg‘R){'5 R%naevd adin¥d al%ngt hyl pi perazin-1-yl]-N

hydr oxy-4- oxobut anam de. | n anot her enbodi nent of
the invention, are provided N hydroxyam de derivatives

ordi.n Fornul a use_as a. nedi canment.,
in o AR BETVBron peevitce drErBRef ERHGR Fo ol av)
sebd@hﬂmﬁm&qybm@al conposition conprising at |east one

dr oxyam de derivative_acco ntion
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invention, is provide a use of N hydroxyam de
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preparati on of a medi canent for the prophyl axis and/or

one;
(55)-2,2-dimethyl-5-[2-((2R)-2-methyl-4- {4-[ (trifluoromethyl)oxy]phenyl} piperazin-1-yl)-
2-oxoethyl]-1,3-dioxolan-4-one;
(55)-5-{2-[(2R)4-biphenyl-4-yl-2-methylpiperazin-1-yl]-2-oxoethyl } -2,2-dimethyl-1,3-

dioxolan-4-one;

The compounds of invention have been named according the standards used in the
programm “ACD/Name” from Advanced Chemistry Development Inc., ACD/Labs (7.06

Release).

The compounds of Formula (I) are useful for the treatment and/or prophylaxis of
autoimmune disorders, inflammatory diseases, cardiovascular diseases, pre-term labor,
endometriosis, neurodegenerative diseases, stroke, cancer, preterm labor, endometriosis,
respiratory disecases and fibrosis, including multiple sclerosis, rheumatoid arthritis,
emphysema, chronic obstructive pulmonary disecase and fibrosis, including liver and

fibrosis, including pulmonary, pancreatic and liver fibrosis.



treatment of a disorder selected from autoi nmune
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cancer, pre-term/labor, endonetriosis, respiratory
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pul nonary, 8ancreat|c and liver fibrosis. In another
e&ﬁb@ﬂ%ﬂ%ﬂ? Yhe invention provides a process for the

preparati on of a Nhydroxyam de derivative according to
the invention, conprising the step of reacting a
Furtharoopegants efich-as namtiain{lédnateryt lagentsigiin \patticular HON@eRGelinating

diseases such as multiple sclerosis) are described below:

A further anti-inflammatory agent is Teriflunomide which is described in WO 02/080897
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Still a further anti-inflammatory agent is Fingolimod which is described in EP-727406, WO
2004/028251 and WO 2004/028251.

HO OH
H,.C

1778



sv) wherein A, Rl, R2, R4, R5, R6 and R7 are defined
above and R8 is selected fromH and a protective group

WG nale/02wss - but yl , benzyl, trial kylsilyl, PCT/EP2006/050480
tetrahydropyranyl. In a further enbodi nent, the
i nvention provides a process for the preparation of a
Nhydr oxyam de derivative according to the invention,
optionally farther conprising a deprotection step
(R8renpbval , when R8 is not4H).In another enbodi nment,
the invention provi des a conpound according to Fornmul a

st fither s B ALY et adiim e, Rl iS85 5678

prOV|des a conpound acclfding to Fornmula (IV) selected
fromthe group
(5R)-5-{2-[4-(4- fI i/lpera2|n | -yl]-2-oxoethy
[}-2,2-di nethyl-1, 3% > e;
(55)-5-{2-[4-(4- qu0¢op.anyI)p azin-1-yl]-2-oxoethy
I'}-2,2-di nethyl -1, 3-di oxol an®- one;
(58)-2, 2-di net hyl -5-[2-((2R)-2-mst hyl -4-{4-[(trifluoro
nmet hyl ) oxy] phenyl } pi perazin-1-yl)- 2-oxoethyl]-I
, 3-di oxol an”™- one;
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standards used in the progra " ACD/ Nane" from
Advanced Chem stry Devel op Inc., ACD/ Labs (7.06
Rel ease). The conp ds of ferul a (1) are useful for
the treatnment and/ omw’j | axi s of
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Still a further anti-inflammatory agent is Deskar Pirfenidone which is described in WO

03/068230.
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aut oi nmune di sorders, inflanmatory di seases,
cardi ovascul ar di seases, pre-term| abor,
wenaeneiess 0si S, neur odegenerati ve di seases, StPOREP2006/050480
cancer, preterm | abor, endonetriosis, respiratory
di seases and fibrosis, including multiple sclerosis,
rheumatoid arthritis, enphysema, chronic obstructive
pul nonary di sease and fibrosis, including |iver and
fibrosis, including pul nonary, pancreatic and |iver
fibrosis.ln another enbodi nent, the conpounds of the
n
i Ry 0 L A AR B L LT Bcsci
in WOr01/4790e sclerosis, alone or in con‘ol nation with a
co-agent useful in the treatnent of aut0|nnune
di seases, wherein t -agent is for exanple selected
fromthe fo iNng C I nt ferons e. g.
pegyl at ed on\ yl ted |nt- BT-0 e. g.
adn1n|stere sSub caut aneous, i ntramuscul ar or ora
routes, preferably |nterferon beta; (b) datiramer, e.
. . in the acetate for (c). I mmunosuppressants with
Still a%b‘{ﬂileé ﬁaqlﬁrgﬂaaﬁmtgwgpmé? ot Qf dhelntdroranpt add dervabiygsydeggribed in
WO 08/078711M t oxantrone, mnethotrexate, azathioprine,
cycl ophospham de, or steroids, e. g.
met hyl predni sol one, prednlsone or dexanet hasone,
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of VCAM | expres@' or antagonists of its |igand,

e.g. antagonists o 4/ bl |ntegr|n VLA- 4 and/ or

al phan-beta-7 integrions, /e. g natald zunmab
(ANTEGRENO) . Further co-ag S as
anti-inflamuatory agents (/i n|papticul ar for
denyel i nating di seases suciNas%ultiple sclerosis) are
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Still a further anti-inflammatory agent is Simvastatin which is described in WO 01/45698.

Chiral

Still a further anti-inflammatory agent is Fampridine which is described in US 5,540,938.



Still a further anti-inflammuatory agent is Fingolinod
whi ch is described in EP-727406, WD 2004/ 028251 and WO
wWQOMNOR8251. Still a further anti-inflamuat or yPEDEP1006/650480
Laqui ni nod which is described in WD 99/55678. Still a
further anti-inflammatory agent is Tensirolinus which
is described in WD 02/28866. Still a further
anti-inflammatory agent is Xaliprodene which is
described in WD 98/48802. 28till a further
anti-inflamatory agent is Deskar Pirfenidone which is
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further anti-infla e, of t
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salts ocftthé Fondla! (Vh&ire 808 iaddifibh S4R¥BLANN RER Pharnfacdll¥@BP dcceptable

ch is described in WD 2004/ 043965. Still a further
acids dmel hydspe¢hderides drygrohrumnide ,l sul@typp 3bigifash phospleaie rar plaseirogen
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agent is Fanpridine which is described in US

5, 540, 938. Conpounds according to the present invention
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its optically active forns as enantioners,
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with tﬁ@pdrﬁhﬂar o8& S0 B Gised bat such dBdditiéhs caR be détermined by the
|l actate, citrate, tartrate, gluconate,
persomgkiliedia dha 3t Heing rousian sRtIsAiggEcdurcs.
and/rr-toluenesul fonate salts. The derivatives
exenplified in this invention may be prepared from
Whenre@adwe;i aa\paamme@ioglsaﬁlpicnglpnmcb raf dhesprgssnh invenigon are typically
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compositions comprising a compound of the invention and a pharmaceutically acceptable

carrier, diluent or excipient therefore are also within the scope of the present invention. A
person skilled in the art is aware of a whole variety of such carrier, diluent or excipient

compounds suitable to formulate a pharmaceutical composition.

The compounds of the invention, together with a conventionally employed adjuvant, car-
rier, diluent or excipient may be placed into the form of pharmaceutical compositions and
unit dosages thereof, and in such form may be employed as solids, such as tablets or filled
capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled
with the same, all for oral use, or in the form of sterile injectable solutions for parenteral
(including subcutancous use). Such pharmaceutical compositions and unit dosage forms

thereof may comprise ingredients in conventional proportions, with or without additional



appreci ated that where typical or preferred
experinmental conditions (i.e. reaction tenperatures,
wo 2ovs/079883 es of reagents, solvents etc.) are gPOEEP2006/050480
ot her experinmental conditions can al so be used unl ess
ot herw se stated. Optinmumreaction conditions may vary
wWith the particular reactants or solvents used, but
such conditions can be determ ned by the person
skilled in the art, usingaroutine optimnsation
procedures. When enpl oyed as pharnmaceuticals, the
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effectivo rgnasint oD ithe ddtive dngrpdiantneonantrisaate withyibs iiteraied daily dosage
onprising a conpound of the invention and a
““%eéhgyﬂﬁégﬂ%rcally acceptabl e carrier, diluent or
exci pient therefore are also within the scope of the
present invention. A person skilled in the art is )
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solids, such as tablets or filled capsules, or |iquids
treated, fhp chases Jopte; Afradmigisapions theactual pomppwds adrinisigred; the age,
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the likgar ent eral (i ncl udi ng subcut aneous use). Such
phar maceuti cal conpositions and unit dosage forns
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. ma ontain any suitahle effective anpun f th .

intrangge | {1 FABPRSHINER OF SFRTCHUPSFRIGY 540 1he (ALl byl Figuid

solutiSHRTR GEspe AR, r0bulepSIRIrO Weste cHRBIABRS BoWéver|the compositions are
conposi tions contalning a conpound of this invention

preserdechinpanitdaspeer loams o Acilitathageurads dosingo ke gy fugit dosage forms”™
refers gg ﬁ%ﬁc%gytdiis%?elte Mits s‘aﬁﬁ)lg Qyﬁﬁi.{a?}? d@ag&s%? huRRE sﬁ)%citsveﬁld other
mammals, each unit containing a predetermined quantity of active material calculated to
produce the desired therapeutic effect, in association with a suitable pharmaceutical
excipient. Typical unit dosage forms include prefilled, premeasured ampoules or syringes
of the liquid compositions or pills, tablets, capsules or the like in the case of solid
compositions. In such compositions, the derivative of the invention is usually a minor
component (from about 0.1 to about 50% by weight or preferably from about 1 to about
40% by weight) with the remainder being various vehicles or carriers and processing aids

helpful for forming the desired dosing form.

Liquid forms suitable for oral administration may include a suitable aqueous or nonaqueous
vehicle with buffers, suspending and dispensing agents, colorants, flavors and the like.

Solid forms may include, for example, any of the following ingredients, or compounds of a



General ly, the conmpounds of this invention are
adm nistered in a pharnmaceutically effective anount.
wadb@cansant of the conpound actual |y adm ni st eP€DER200$/050480
typically be determ ned by a physician, in the |ight
of the relevant circunstances, including the condition
to be treated, the chosen route of adm nistration, the
actual conpound adm ni stered, the age, weight, and
response of the individuahgpatient, the severity of
the patient's synptons, and the Iike. The
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term"unit dosage forns" refers to physically discrete

_ ; , |
Inj ectg’tf]l% E«gr{lﬁdé?tlo%g LR §picly bAREY uﬁ&ﬁﬁ&%ﬁbfe%erﬁél e B Bh&phaic-buf

( amal's, €éach unit containing a
fered palmeoreothiarnwmﬂbm eartigrs dinowmt invibe rat: ks altove anmtdoac@ dhe N-

hydro 48 g elc’lgat%vre]:g I I ﬁer PRGN Icgmecgsft?o%ts is' ically a minor
a%SOCI atil on Wlt a SUIaté | e p]ﬁar ITHC% tll cal )\(BI Pl ent .
compdnept, Ceekudtilyt ranigis@ etwicon 0851 to d0UdBy pictht Witadhe remainder being
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pensi ng age S, avors an
from sustained release drug delivery systems. A description of representative sustained

release materials can also be found in the incorporated materials in Remington’s Pharma-

ceutical Sciences.

Synthesis of compounds of the invention:
The novel derivatives according to Formula (I) can be prepared from readily available

starting materials by several synthetic approaches, using both solution-phase and solid-

phase chemistry protocols. Examples of synthetic pathways for the will be described.

The following abbreviations refer respectively to the definitions below:
aq (aqueous), eq (equivalent), h (hour), g (gram), i.p. (intraperitoneal), L. (liter), mg
(milligram), MHz (Megahertz), min. (minute), mm (millimeter), pm (micrometer), mmol

(millimole), mM (millimolar), m.p. (melting point), mL (milliliter), pL (microliter), p.o.



Solid fornms may include, for exanple, any of the
follow ng ingredients, or conpounds of asimlar
WO at0dneesa bi nder such as m crocrystalline cel Pail/@B®N6/050480
gum tragacanth or gel atine; an excipient such as
starch or | actose, a disintegrating agent such as
alginic acid, Prinogel, or corn starch; a |ubricant
such as magnesium stearate; a glidant such as
colloidal silicon dio xideyp a sweetening agent such as
sucrose or saccharin; or a flavoring agent such as
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For nul a Iﬁ% can be repared fromreadily avail abl e
Chromagtographyg, 1(@}‘1'%{10%3 y several synthetic approaches,
usi ng bot h sol ution-phase and sol i dphase chem stry
protocol s. Exanples of synthetic pathways for the wll
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A preferred process for preparing a compound of Formula (I) consists in coupling a

dioxolane-protected di-carboxylic acid of formula (IT) with the appropriate amine (IIT) to
form the intermediate (IV) wherein A, R, R?, RY R°, R® and R’ are defined as above
(Scheme 1 below). General protocols for such coupling are given below in the Examples,
using conditions and methods well known to those skilled in the art to prepare an amide
bond from an amine and a carboxylic acid or carboxylic acid derivative (e.g. acyl chloride),
with or without standard coupling agents, such as e.g. DIC, EDC, TBTU, DCC, HATU,
PyBOP®, Isobutyl chloroformate, 1-methyl-2-chloropyridinium iodide (Mukaiyama’s
reagent) or others in the presence or not of bases such as TEA, DIEA, NMM in a suitable
solvent such as DCM, THF or DMF.



The foll ow ng abbreviations refer respectively to the
definitions below aq (aqgueous), eq (equivalent), h
W@ bamany9esy (gram), i.p. (intraperitoneal), L (PECT/8PI0N6/050480
gy (m' [ligram, Mz (Megahertz), mn. (mnute), nm
(m Ilrreter) mm (m croneter), mmol (mllinole), nM
( mllinolar), mp. (melting point), mb (mlliliter),
mL (mcroliter), p.o.(per os), s.c. (sub-cutaneous),

Bl NAP (2, 2' - bi s(di phenyl phgsphi no) -1, r-bi napht hal ene),
CDA 3 (deuterated chloroforn), CH3CN (Acetonitrile),
c- hex (Cycl ohexane), D(%h%m Biyd ohexyl carbodiim de),
DCM ( Di chl or onet hane) [ sopr opyl carbodiim de)
DI EA (Diisopropy] ethyl -anine),
Q DiRet hyl f or rraane) DVBO ( Di et hyI sul fOXI HE)R

OHt edR suI fo (ﬂﬁ)lm EDC

o(é-( Dlmalth opr Icarb
)V lettro-spr I?HRiatlon) Et 2q (Di eth he)
(D met hyl am no-gf 1, 2, 3]triazolo
[ 4, 5-Db] pyridin-3-yl oxy) - net hyl ene] - di net hyI anmoni um

he(ﬁ)fl uoro pho@Bhate), HPLC (Hi gh Performance L(iIM)Ji d

Compeﬁr} f%}t@% ﬁ?}% are.l\@gq%}'”éﬁ% 3ﬁadf51% q%lg)d? Rgggt(cuneg lﬁom protocols

hereinSdee&ive@netry), MIBE (Methyl tert-butyl ether), NW
(N-nmet hyl norpholine), NMR (Nucl ear Magnetic
Resonance), RT (roomtenper ature), PyBOP (r)

Intern(eﬁ?a‘ﬂ@ BF %&’%@Jh gNé ﬂéaétéd withYd ?%HSQ*IQQHEO&F’QRH' a'fotected

hexaf | uoro (retent Ime), TBTU
hydro(cﬁlamineHleﬁ)zlbgt rwlmzeole Ilsyla) prdtthmg grotipt Suahet.Shy-Ibutyl benzyl,

um tetrafluoro borate (TIri
a3t o Sl PRt PO ol o b ¥ by oo o
form dohgoiad ¥ OF armataxMy(Skhendd Tbéldw). n Layer Chr omat ogr aphy),
U (Utraviolet). Synthetlc 8Bproaches: A preferred
process for preparlng nd of Fornula (1)
con3|sks in coupling a dloxolane pr ot ect ed

OR'C aci Zl(i{forrmla(ll) with the
a ro te astep @) to formthe inter |aRe
7R1 R2, R4, R?S R6 _and _R7 areod
bo e Step b) Deprotection (if R8 is not H) h OH O R
R3: H or any protecting group @

Intermediates of formula (IT) may be prepared by methods known or by protocols herein

described.

An alternative route for the preparation of compounds of Formula (I) may be the coupling
of a carboxylic acids of formula (V) with hydroxylamine or with a protected
hydroxylamine H,NO-R® where R® is a protecting group such as t-butyl, benzyl,
trialkylsilyl, tetrahydropyranyl (THP) or any suitable protecting group, with or without
standard coupling agents, such as ¢.g. DIC, EDC, TBTU, DCC, HATU, PyBOP®, Isobutyl



(Schenme 1 below). General protocols for such coupling

are given below in the Exanples, using conditions and
woreddboassel | known to those skilled in the arpCt/@P2006/050480

prepare an am de bond from an am ne and a carboxylic

acid or carboxylic acid derivative (e.g. acyl

chloride), with or without standard coupling agents,

such as e.g. DIC, EDC, TBTU, DCC, HATU, PyBOP(r),

| sobutyl chloroformate, | spethyl-2-chloropyridinium

i odi de (Mikai yama's reagent) or others in the presence

0 @S- - D i [
chloreb, 1o RE 2SI Loui R PR RodbeBtt BB by o
knowiCdenpotectit: stdp tb donmiccanpioluhd df Borenutao@niScludnad 3 pelawai | abl e
or can be obtained fro rot qcol s herein descri bed.
I nt er medi at e of forrrula‘gﬂ can be reacted with a

hydr oyl am ne or with a protected hydroxyl am ne s
Rhere R8 is a protecting group such as g R,

ngtﬁ i‘, b I, t ; t abl R
Jﬁrﬁe 'hgegf%lrp) risap by baiplid or any S:Wi&%?ﬂ
&p f‘o form corrpbuggplgfneﬁguﬁd], I{slls)no{l.ﬁcherm 2006l 0

Schene 2 Internediates of formul a éﬁp may be prepared
by Mt hods known or RbY pPEEEESIE 5®Pei n descri bed. An
alternative route for the preparation of conpounds of
Formula (1) may be the coupling of a carboxylic acids

The HALG dninuipravided hwmqqemml@x«;qsqquebmw wiart) oklafnedtasciolgwed.
v
HPLd;%oS %@%t?@@@y f gﬁln?% |4P<T' BNPEd Sw BrIURL/min

for coh&itm&h)pkchndm/rwwfs XtEhE@ M8 Gyreglusit ISibﬂnm A @ai atrgflow of 1

up, Wlth r 'thout standard coupling agents, such
mL/mg%foécﬁnd“Eﬁ"é - TBTU, DCC, HATU, PyBOP(r),

ConditisRP W: V4 @xhhogr%&[tnﬂéxﬁ 0.1 -9gethX | in2HAh 18 r@EY v4 ATFN YN CH5CN.
i odi de (Mukai yama's reagent), followed by a

Conditions B: 8 min gradient from 95% H,O to 100% CH;CN.

Conditions C: 20 min gradient from 95% H>0O to 100% CH3CN.

Conditions D: 20 min gradient from 95% H,O to 40% CH3;CN. UV detection (maxplot) for

all conditions.

The preparative HPLC were obtained with a Waters Xterra® Prep MS Cg 10 pm column

300 mm x 30 mm; UV detection (254 nM and 220 nM); flow: 30 mL/min. The MS data

provided in the examples described below were obtained as followed: Mass spectrum:

LC/MS Waters ZMD (ESI). The NMR data provided in the examples described below were
obtained as followed: "H-NMR: Bruker DPX-300MHz.

According to a further general process, compounds of Formula (I) can be converted to
alternative compounds of Formula (I), employing suitable interconversion techniques well

known by a person skilled in the art.

If the above set of general synthetic methods are not applicable to obtain compounds
according to Formula (I) and/or necessary intermediates for the synthesis of compounds of

Formula (I), suitable methods of preparation known by a person skilled in the art should be



known deprotection step to form conpound of Fornul a
(I') (Schene 3 below). Schene 3 (V) R8: H or any
w@e@beTiesg group The HPLC data provi ded in thECT/EP2006/050480
exanpl es descri bed bel ow were obtai ned as foll owed.
HPLC col ums: Waters Xterra(r) M5 C colum 50 nmx 4.6
mmat a flowof 2 nL/mn for conditions A and B.
Waters Xterra(r) M5 C8 colum 150 mmx 4.6 mmat a
flowof 1 nmb/mn for condistions C and D. Conditions A
8 mn gradient from0.1 %TFA in HROto 0.07 % TFA in

usod. R GBS pewe ooy’ Rl b it EETEGRE @ oy

depentl 11O KpccHBChubs@nredist 6 fosash ﬁholaﬁhlmmi gpamdihe méadiyravailéhlity of

) O to 40% CH3CN. UV detectjon for iy -

intern]ag RS AL aary BTGl SPL0TF D e oroEialee Byttt drdipary skil in

the atMb @' 81 WeCprotiction Bhe Repfotcction troliBds,0dde Ko AR0kiM X PRblecting
mm WV detection (254 nMand 220 nM; flow 30 ni/nmin.

Groupphe Gagrg) dtigmgr Beriage §tupigan, héfe‘éx’ém‘bl Hdandr Greste gad oHfuts in

€< S rd e
Pmt%g (%%Wi n'?’%eg’%(;Rg%ﬂ at a pr oV 2 IgﬁePscn%gt" %@exgg{tw 1985 *Fflose
skilledl esite iabtewdillret apnizeshat coftdinirceetiomssare bedt @amstd oilt—hth&tRpotentmlly
.Bruker DPX- 300Miz. cor di to a furt
reaciyh ey B R BrbreCr ronith B8 wdilE Pigrpgions
and/ofdntRAasIAg theeyicla B ehendsctidh. Eﬁrﬁﬂlbsaoi(ﬂrbtec 1O ﬁﬂnetles may be
sui tabl e interconversion technjques wel nown_ by

found du Keeignsigi 199¢ gbove angdn Lirgenejef af, h@%tf&?@e slhe nged @%Me of
protecz%‘l § ‘f‘orr@}t;a{?& ardbdetiBR s @rﬂﬁlﬂ f{‘)atg% e@l?ﬁ fHert and depends

ds according to Fornul a necessary
on thg mtmemfdhfaﬁmstwrml gtoup te \patphaieited %dwupuumds cagboxy, etc.), the

structure and the stability of the molecule of which the substituent is part of the reaction

conditions.

Compounds of this invention can be isolated or purified in association with solvent
molecules by crys-tallization from evaporation of an appropriate solvent. The
pharmaceutically acceptable acid addition salts of the compounds of Formula (I), which
contain a basic center, may be prepared in a conventional manner. For example, a solution
of the free base may be treated with a suitable acid, either neat or in a suitable solution, and
the resulting salt isolated either by filtration or by evaporation under vacuum of the reaction
solvent. Pharmaceutically acceptable base addition salts may be obtained in an analogous
manner by treating a solu-tion of compound of Formula (I) with a suitable base. Both types

of salts may be formed or interconverted using ion-exchange resin techniques.

In the following the present invention shall be illustrated by means of some examples,

which are not construed to be viewed as limiting the scope of the invention.



Formula (1), suitable nethods of preparation known by
a person skilled in the art should beused. In general,
wo b@esywsshesi s pat hways for any individual conpOLYEE2008/050480

Formula (1) will depend on the specific substitutents

of each nol ecul e and upon the ready availability of

i ntermedi at es necessary; again such factors being

appreci ated by those of ordinary skill in the art. For

all the protection and depgotecti on nethods, see

Koci enski, in "Protecting G oups", Georg Thienme Verl ag
The f&g%#%% a,éentsIZ%ginsY &{nlﬁnel%%ﬁg a%ﬂb!g%ﬁ?ﬁ Hseedan d VW\ﬂIt Syl n
2,2-dihethexgmropane e(froat dFlukad),t copperl AP chlbtids €¢frarki Aldeidh), HOBe (from

iy e G WABTeRt drer TGP B B T ERirtdy o

A1dndhb1€ ('Rl)l(%fllﬁl@thbllinﬂ%md @FonPr AkRELRY. 1tiRbmoaN, (?xhﬂhdﬂ&nethoxy)
0]

side reactions and/or increasing t he yi el d

benzen@ él‘tqm dvidriqhy, eﬂrbmé@bwﬁlewldffe@tﬁlnlgﬁ)gz %tlps (faphenylpBosphinolé,1-

nski, 1994 above and in G eene et al.
bmapqtg%g[geg{(}ove he need and choice of protecting groups
for a particular reaction is known to those skilled in

ure of the iunctional
I“‘e“&F%ﬂg“f 6?@% E]ng ae‘/g%(rﬁﬁg‘?’gl?&eragﬁ? no, carboxy, etc.),

the structure and the stabilit f the nol ecul e of
whi ch the substituent is part he reaction
condi ti ons. Conpounds of ention can be
isolated or purified |n agsogi ation with sol vent
mol ecul es by crys-tal aton from evaporati on of an
appropri ate sol vent HN@é pharmaceutically acceptable
acid addition salts of the conpounds of Formula (1),

Toluch{[700.00 DLy 4% degMB&d Witk AftfoRtn fdi‘B!b nhif. (Im%é@@lphﬂér&me (30.0
conventi onal manner. For exahrg-'@lé% a solution of the

g; 29%.7 emnalak@ ey br@ntopb%nywm g Mol ege), Bu@iNa (518 g;
lbemE] |

449.3 lat? (25 of'l qgi ?ah g % ];)%]c(tg’t?dgtﬂ lltdggln 1té5v apo(rag;b: (len nagla (b

2 2‘—bm€lhph¢ny1phodphmo) da,ébbmaphﬂﬁdﬂnee(ﬂﬂﬁ gPﬂamacle 0t gl )l were added to

ep base ad n salts ma tai ned in.
the sqiEFEAROLR RIS 5, Pl RS b Efl IR GpokGimsBinfe was
filtere@ffirdtQhABLO Wids)addbd 1o the Hltfatcd b Prebipitte IROFHOSPHIME Evaporation of
the solvents gave a dark solid (133 g). Purification by preparative chromatography (800 g

silica; DCM: MeOH 90:10) gave dark solid. This solid was poured in Et,;O and a minimum

amount of DCM was added to complete dissolution. Activatedf charcoal was added and the
resulting mixture was stirred 30 min at RT. Filtration on a bed of cellite, evaporation of the
solvents until a white prepcipate of an off-white powder. The mixture was chilled at —20°C
and the product was obtained by filtration. This solid was rinced with cold (0°C) Et;O and
dried under reduced pressure at 45°C to give a first crop of the title compound as a white
powder (17.3 g). The crytalization is repeated on the mother liquids to afford a second crop
of white solid (13.8 g, 41 % total yield). M'(ESI): 253.3. '"H NMR (CDCls, 300 MHz) &
7.47 (d, J =173 Hz, 2H), 7.43 (d, ] = 8.7 Hz, 2H), 7.32 (t, ] = 7.6 Hz, 2H), 7.19 (1, ] = 8.2
Hz, 1H), 6.91 (d, ] =8.7 Hz, 2H), 3.49 (d, ] = 11.9 Hz, 2H), 2.89-3.06 (m, 3H), 2.66 (td, ] =



of salts may be formed or interconverted using

i on-exchange resin techniques. In the follow ng the
w@e@semess nventi on shall be illustrated by neaprsT/@P2006/050480

sonme exanples, which are not construed to be viewed as

limting the scope of the invention.The foll ow ng

reagents/resins commercially avail able were used:

2, 2-di met hoxypropane (from Fl uka), copper (I1)

chloride (fromAldrich), BPBt (fromA drich), EDC

(from Al drich), |-(4-fluorophenyl)pi perazi ne

' chlorj de dr i T — s )
11.4,3?3&;%,?{1@_, 2-_3;‘% ﬁyl g.ép g?}a@l)h g.oglgi,oJm 6214 3 HPLC (Condition A):
Rt: 2.5 mi (HRI-C pirityi 98.2%)onmet hoxy) benzene (from Al drich),

4- br onobi phenyl (from Fluka), 2,2'-bis
(di phenyl phosphi no)-1,1"- binapht hal ene (from Fl uka).
IntertBdiate ™R @3 R B mbthiyl-1-(4-trifluoromethoxyphenyl)-piperazine
3i?)-1 iébjia)tp—)henyly- 4-(yl - 3- et hyl yppl e};%lrz)lpne Tol uene
(700.00 ni) was degassed w -‘%ﬁg ogen for 30 mn.
(R) - 2- et hyl pi per azi ne (3 g; i299.5 mol; 1.0 eq.),
4- br onophenyl (73.3"g7 R1435 mol; 1.05 eq.), tBuONa
(43.18 g; 449.3 nnDhN\;JS eq.), palladium(ll) acetate
trimer (3.36 g; 15.0 mmol; 0.05 eq.) and (+/-)-
To a #iturdbf ( GOPNERMYRIRSRAAN .0 | g, |30~ RintoP it-frtlu6Rehethox§ Soromo
g; 12 mol ;" 0.047eq.) were added to the solution and
benzep, £6.Qigo P 65 warsol) @ad sediam tergbpigxide (85618, gAO. mmel in dry toluene

(50 mt'i‘Z %Ltﬁgéerqﬁtlr%eﬁta%gsp%t% (Vie}e.t aﬁfd@&i Ptitd&@z SE%SS g%?%mﬁol? fRed

rates to precipitate th
by BIRNARD@0.42i gynl ohmol) eandoteflexdds fayalte ha Than khes abdctiof 1Bi3tuyg .was

Purification reparative.ch raph 800 s
concegted, 354 ey udRRsnod oy GaV ALY Rlogdnt Brrorhieerghy oy siica
gel usY%ScHl&‘df&ﬁﬁ dnd ratBAAR RSl cRiehil O gTvMhR RIEdoniPouhdCh8 Walgrk brown

added to conpl ete dissolution. Activatedf charcoal was

liquid43gef @hd the resulting mixture was stirred 30 nmin at
RT. Filtration on a bed of cellite, evaporation of the
solvents until a white prepcipate of an off-white

Exa 2R)-34{¢-(4xfbab e ipewazinethy BN, 2 2ish -oxhe

b““'ErOSUQS was obtained by filtration. This solid was

with cold (00C) Et20 and dried under reduced
pressure at 450C to give a first _crop of the title
conpound as a white Jijtﬁ

H o 0o

Ly
Step a) Formation of (5R)-5-{2-[4-(4-fluorophenyl)piperazin-1-yl]-2-oxoethyl}-2,2-
dimethyl-1,3-dioxolan-4-one



powder (17.3 g). The crytalization is repeated on the
nmother liquids to afford a second crop of white solid
W@ i®sB7®534 1 %total yield). MH(ESI): 253.3. BeI/RRR06/050480
(CDA 3, 300 MHz) d 7.47 (d, 7.3 Hz, 2H), 7.43 (d,
J =8.7 Hz, 2H), 7.32 (t, J 6 Hz, 2H), 7.19 (t, J
= 8.2 Hz, IH), 6.91 (d, J = H22,349(d,J:
11.9 Hz, 2H), 2.89-3.06 (m 3H), 66 (td, J =11.4,3.5
Hz, IH), 2.31 (t, J = 10. 65Hz, H) 1.06 (d, J =6.2
Hz, 3H). HPLC (Condition A): Rt: 2.5 mn (HPLC purity:

ro » B lor LERERIRANRS 2inecd S stgeqplengle i 28, ,200

mmolTb.0&q)i, TEAr(6.00fg; 6RD-n2mokeB l@}dqpllpﬂcazﬂ(tﬁ(bm(‘;%w@s gddeﬂ(HOBt 297

& 22TRed LT 50 e RTtare Bat ctieio 03CoR0E T4 5% 84 fmgfidt 77 ca)

was thbnyadded 4waa ehd %aulmh rém;%ﬁ ik ® GAH sBirdd FRNEY fin WEOEC. 1-(4-
added Pd(OAc) 2 r%,éf(lz 5 mol ) followed by BI NAP

ﬂuoroeberw?)pg)erazmm%h»dr%hb baxes 228 mml hl.1 PAgrwastadded and the
resultﬁlga‘f‘éacﬁé}i rﬁ]nﬁ(tuwée. Jﬁ'g&ic t Rl %‘%ﬁ ok ePlﬁ‘fﬁ{‘%ﬁon by flash
Ied by c

ound was puri um ¢ togr
chrorrmtdgraphy dALObgc-higx c5)/50)dave lheatltti: ctmtpmamb hs asoletle&srml ©al2 g,

76900 153 BSEBRHESh 512 30 BALE b 03,

(2R)-4-[4-(4-fluorophenvDpi perazm | -yl | -N. 2-di hvdr oxy-
4-oxo butanamide (1) (1) Step a) Fornmation

step B by of NS HG SR kP i 2 B o e of

oxoan@md@m di met hyl - 5- oxo I 3 di oxol an-4-yl]acetic acid
g; 20.0 mmol TEA (6.07 g; 60.0 nmol ;
To a §0bltlea 9f GSR)éd@r[edé ﬂ“OE‘)PhM) 3@&@@2%2 e)zoesiwl}gZ 2aimgthyl-
13- m?ﬁ@%n-a%m%ﬁﬁ% r)ﬁ%r’ta)]]n@l 1.2 éq. glyv\irgls t hen acfggﬁsjaﬁ(fg? ﬁga@%ed
an aquaogs bolitign o@adtcbxyﬁamih«(iﬂ"/a 2 wli b.0eumbl5.01&). JriAdieastirring

3h at ?{glcél?e a(sl ! 8%% alf)grn t§ qég Ne aélgf}(g d’@%%%‘gﬁlo ‘%?Sn grrylstaﬁzed from
AcOEt (by addition of Et;O and c-Hex) to give the title compound as a white powder (250
mg, 80 %). M(ESI): 312.1; M(ESD): 310.1. '"H NMR (DMSO-ds, 300 MHz) & 10.50 (s,
1H), 8.72 (s, 1H), 7.12-6.91 (m, 4H), 5.46 (d, J=3.0 Hz, 1H), 4.28 (q, J=6.3 Hz, 1H), 3.60
(s, 4H), 3.14-2.95 (m, 4H), 2.65 (d, J=6.3 Hz, 2H). HPLC (Condition A): Rt: 1.6 min
(HPLC purity: 85.6 %).

J =
= 7.
8.7
3

Example 2: (25)4-[4-(4-fluorophenyl)piperazin-1-yl]-N,2-dihydroxy-4-oxobutanamide
2)




resulting reaction mxture was stirred at RT over
night. Purification by flash chronmatography

W@ 2aelardess Hex: 50/ 50) gave the title conmpound BST/BP2006/050480
colorless oil (5.12 g, 76 %9. M+(ESI): 337.2. HPLC
(Condition A): Rt: 2.5 mn (HPLC purity: 97.4 %9. Step
b) Formation of
(2R)-4-[4-(4-fluorophenyl) pi perazin-1-yl]-N,2-di hydr ox
y-4- oxobutanam de (1) Tos3a solution of
(5R)-5-{2-[4-(4-fl uorophenyl)-I-piperazi nyI] 2- oxoet hy

Sy o] i) P g S 950 Br
dimetiydichdioxadon-dtanen of hydr oxyl am ne (50% O. 295 rrL 5 0
mol; 5.0 eq.). After stirring 3h at RT, the solvents

were evaporated to giveasoli I's solid was
crystalized from AcCEt (by on O Et 20 and c- Hex)

to glvethetltlew avvhite powder (250 ng,

80 % . M+(ESI) 310.1. 1 NMR ( DVSO- d6,

300 MHz) d 10. 50 872(s IH), 7.12-6.91 (m
4H), 5.46 (d, J:. 4.28 (q, J=6.3 Hz, IH),
3.60 (s, 4H), 3.14-2. 95 (m "4H), 2.65 (d, J=6.3 Hz,

The tiflEproddel &ag ﬁi@piﬁbd ifcdlowAng thietprodedtirenfion thighfiPbgargtioni dfYExample 1
56 9. a A g . . .

(sep Pplagseing a0y Frper b ivrplagrrylRostisoit Gogme

1.72 xﬁméréqméw}t@rg[%m 8 (i1 bShBHur) as ROKIRL foR (350 mg, 60 %). M *(ESI):

f(5S)-5-{2-14- (4-fluorophenyl)pi perazin-I-yi]-2-oxoét
337. 1h}H NMR ZCDEil 00 yWIHZ) 8-7d120683 ém, 4HYve94T kdsl, tJFiS Pdiz, J=7.5 Hz,

th), TS Lo - eRar D CPERod e GIUSB ool 166

Hz, 1HI Q@&@dghdlsm&i byl 1656-IQ?$,C1-H), B68l(%3H),aN63 | A% ¢ALC @dndition

eq.) to give the title
A): R%amﬁ?(%gm.%@ ﬁbam (350 ng, 60 % . M-(ESI):
337 1. NWR (CDCA 3, 300 MHz) d 7.12-6.83 (m 4H), 4.94
J=3.0 Hz, J=7.5 Hz, IH), 3.90-3.68 (m 2H),
Step F?on@zosz 2y 421[4}(4 fhworephenyl iffempzinkiyl] -5, ze;gh)(a@;@g;-zz}a@ 0

butanamide‘b) -6

The title product was prepared following the procedure for the preparation of Example 1
(step b), but starting from (5S)-5-{2-[4-(4-fluorophenyl)piperazin-1-yl]-2-oxoethyl}-2,2-
dimethyl-1,3-dioxolan-4-one (343 mg, 1.02 mmol) to give the title compound as a white
powder (220 mg, 69 %). M'(ESI): 312.1; M(ESI): 310.0. '"H NMR (DMSO-ds, 300 MHz)
5 10.53 (s, 1H), 8.75 (s, 1H), 7.18-6.85 (m, 4H), 5.47 (d, J=3.0 Hz, 1H), 4.28 (q, J=6.2 Hz,
1H), 3.60 (s, 4H), 3.16-2.93 (m, 4H), 2.65 (d, J=6.3 Hz, 2H). HPLC (Condition A): Rt: 1.2
min (HPLC purity: 93.2 %).



Hz, IH), 2.85 (dd, J=7.5 Hz, J= 16.6 Hz, IH), 1.68 (s,
3H, 1.63 (s, 3H. HPLC (Condition A): Rt: 2.6 mn

W@ bRz ity: 96.9 % . Step b) Formation PCT/EP2006/050480
of (2S)-4-[4-(4-fluorophenyl)pi perazin-I-yl]-N, 2-di hydr
oxy-4-oxo butanam de (2) The title product was
prepared follow ng the procedure for the preparation
of Exanple 1 (step b), but starting from
(58) 5-{2-[4-(4-fluorophenyl) pi perazin-|-yl]-2-oxoethy
1}-2, 2- dlnethyl-l 3- dloxolan 4-one (343 ng, 1.02

piperﬁﬁhﬁ@lﬂ-,oxaﬁﬁka@ldgiﬂ.o 53 (S IH) 8.75 (S I ,
7.18-6.85 (m 4H), 5.47 (d, J30§Z 8 (q,
J=6.2 Hz, IH), 3.60 (s, 4H), (m 4H) 2. 65
(d,J63Hz 2H) . HPLC( 335 .2 mn
(HPLC purity: 93.209% . EX: \}IF
(2S) - N, 2- di hvdia M-/H\%FN) met hyl - 4-[4- (trifl uor onet
hoxy) phenyl | pi pgrazi n-l-vU 4- oxobut anam de (3) (3)
Step a) Formation
of (5S) - 2, 2- di net hyl -5-[2-542R)-2-mst hyl -4-{4-[(trifluo
romet hyl ) oxy] phenyl } pi pe egzi n- |

Step a) Yoym@iomop €1332 3-dilneByts gR 4 2R)-24menl-Frive triftdozometbdiooy/

f ol d for th
phenylfpis g{‘-’f-aﬁ%x%ééa%ﬂa”?dwx%g%’rg%%% " but starting from
[ (4S)-2, 2-di net hyl - 5-oxo0-1, 3- x\'QF4 yl]acetic acid
(150 ny; 0.86 muol ; 10eq)

(3R)-3-nethyl -1-{4 (trlf vt hy )

oxy] phenyl } pi pera |ne (I nedlate 2, 247 ng, 0.95
mmol, 1.1 eq.) l}l\ t|tIe conpound as a
colorless oil ( ajg 034 % . M(ESI): 417.2. 1H NWR
(DI\/BOdG 300 d 7.05 (d, J=8.3 Hz, 2H), 6.79 (d,

The tlgle Qiod&cg)yhst gﬁegé/e\:@ ;Eﬁllo(w4ng ﬁleg)rgédg%:] fzg tlgmrepag)at@g of Example 1
(step @Ebb“t%?ﬁi%éff&%@ﬁ?}?’i -FimetPl-5-oko21/3-UfoxoBfM-y1facede 4cid (150 mg;
0.86 mmol; 1.0 eq.) and $3R)—3—methy1—1—{4—[(triﬂuoromethy1) oxy]phenyl} piperazine
(Intermediate 2, 247 mg, 0.95 mmol, 1.1 eq.) to give the title compound as a colorless oil
(123 mg, 34 %). M'(ESI): 417.2. "H NMR (DMSO-ds, 300 MHz) § 7.05 (d, J=8.3 Hz, 2H),
6.79 (d, J=9.0 Hz), 4.914.74 (m, 1H), 4.91-4.74 (m, 1H), 4.51-4.39 (m, 0.5H), 4.11-3.95
(m, 0.5H), 3.68-3.21 (m, 3H), 3.16-2.55 (m, 4H), 1.57 (s, 3H), 1.51 (s, 3H), 1.40-1.20 (m,
3H). PLC (Condition A): Rt: 4.3 min (HPLC purity: 97.2 %).

Step b) Formation of (2S)-N,2-dihydroxy-4-{(2R)-2-methyl-4-[4-(trifluoromethoxy)phenyl]
piperazin-1-yl}-4-oxobutanamide (3)

The title product was prepared following the procedure for the preparation of Example 1
(step b), but starting from (55)-2,2-dimethyl-5-[2-((2R)-2-methyl4-{4-[(trifluoromethyl)
oxy]phenyl}piperazin-1-yl)-2-oxoethyl]-1,3-dioxolan-4-one (117 mg, 0.28 mmol) to give
the title compound as a white powder (81 mg, 74 %). M (ESI): 392.2; M (ESI): 390.2. PLC
(Condition A): Rt: 3.0 min (HPLC purity: 93.8 %).



3H). PLC (Condition A): Rt: 4.3 mn (HPLC purity: 97.2
%9 . Step b) Formation

WOR(a8)IsBs 2- di hydr oxy- 4- {(2R) - 2- et hyl - 4- [ 4- ( t PCT/EPDNO030480
et hoxy) phenyl ] piperazin-1 -yl}-4-oxobutanam de (3)
The title product was prepared follow ng the procedure
for the preparation of Exanple 1 (step b), but
starting from
(59)-2,2-dimethyl -5-[2-((2R) -2-methyM {4-[(trifl uorome
thyI)

xobmawmide(gpmder'(m . 74 9 . M+(ESI) 392.2: M (ESI):
390.2. PLC (Condition A): Rt: 3.0 mn (HPLC purlty

93.8 % . Exanpl e 4:
(2S)-4-[(2R) - 4- bi phenyl - 4-yl - 2- 1
, 2-di hydr oxy-4- oxobut anam de

(4 Step a)

Formation , N

of (5S)-5-{2-[(2R) - #- bi phe@ 4-yl - 2- met hyl pi per azi n-1 -
yl]-2- oxoet hyl"}-\N 2 -1, 3-di oxol an- 4-one The
title product wa$ prigpaped fol l owing the procedure for
the preparation of Exanple 1 (step a), but starting
from[(4S)-2,2-di net hyl - 5¢4)xo-1, 3-di oxol an-4-yl]acetic

Step a??%métzaﬂl );O 2 ﬁ%@}@bipﬁgpﬁfrﬁ-ﬁ)—'ﬁg@gﬁpﬁ@ n-1-yl]-2-oxoethyl}-

Zi
2,2-ditnlettiy 1, BRAbBI -4 on239 Ny, 0.95 mmol, 1.1 eq.) as a
colorless oil (107 ng, 30 9% . M#( ESI) 409. 3. HPLC

(Condition A): Rt: 4.3 min (HPLC psfity: 98.1 %9. Step
b) Formati on of
(2S)-4-[(2R) - 4- bi phenyl - 4-yl - 2ZZmgt hyl pi perazin-1-yl]-N
, 2-di hydr oxy- 4-oxobut ana o'{(4) The title product
was prepared foll gw ng t(:jrocedure for the
preparation of ep b), but starting from
(5S)-5-{2- [(2R)"§b|d@he yl - - 2- et hyl pi perazin-1-yl]
-2- oxoet hyl} nmet hyl -I 3 di oxol an-4-one (90 ny,

0.22 nmmol ). Purification of the crude
The title product was prepared following the procedure for the preparation of Example 1

(step a), but starting from [(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl]acetic acid (150 mg;
0.86 mmol; 1.0 eq.) and (3R)-1-biphenyl-4-yl-3-methyl piperazine (Intermediate 1, 239
mg, 0.95 mmol, 1.1 eq.) as a colorless oil (107 mg, 30 %). M'(ESI): 409.3. HPLC
(Condition A): Rt: 4.3 min (HPLC purity: 98.1 %).

Step b) Formation of (2S)-4-[(2R)-4-biphenyl-4-yl-2-methylpiperazin-1-yl]-N, 2-dihydroxy-
4-oxobutanamide (4)

The title product was prepared following the procedure for the preparation of Example 1
(step b), but starting from (5S)-5-{2-[(2R)4-biphenyl-4-yl-2-methylpiperazin-1-yl]-2-
oxoethyl}-2,2-dimethyl-1,3-dioxolan-4-one (90 mg, 0.22 mmol). Purification of the crude
product by reverse phase chromatography gave the title product as a white powder (60 mg,
71 %). M'(ESI): 384.2; M(ESI): 382.2. HPLC (Condition A): Rt: 3.0 min (HPLC purity:
99.0 %).



product by reverse phase chromatography gave the title
product as a white powder (60 ng, 7 1 %9 . M-(ESI):

W BbsA79684 ESI ) : 382.2. HPLC (Condition A): Rt :PGI/BPI006/050480
(HPLC purity: 99.0 9% . Biol ogi cal assays: The conpounds
of the present invention may be subjected to the
foll ow ng assays: Exanple 5:Enzyne |nhibition Assays
Compounds of the invention were tested to assess their
activities as inhibitors gp MWP-I , MW-2, MW-9 and
MWP-12. MWP-9 Assay Protocol Conpounds of the
invention were tested for inhibitory activity agai nst
92kDa gel ati nase (MW-9) in an assay using a

Biologicalnmssdys: | abel ed pepti de substrate,

. (7
The cobepfls bF B RBAYILT e arE Y GO M PO BE A
(McaPLG.DpaAR) {Knight et al, 1992, FEBS Lett,

263-266) . Stock solutions were made up as follows:
Examples\Emgymedphibition A%9aYY i s- HCI pH 7.6 contai ning 100 v

, . . Q59 LR e . i

Compifidsiof B iR s, Gt 3 B hcigics ARG R Cor Mnfe-1

MMPg0 MMP ShranidMMPOP2. DVSO (stored at -20 0C). Dilute to 8
mMMin assay butter. Enzyme: Reconbi nant human 92 kDa
gel ati nase (MW-9; APMA (4-am nophenyl nercuric

MMPacAésal Blotadoll | vated i f necessary) appropriately diluted
in assaﬁ?butter. Test Conpounds were prepared

Compoynds; of| thg inyentien wccissHp® derainbibitay astivit agunshBkBe gelatinase

il wt vl ; _ . . o
(MM}g 9# icl)l]l ﬁ%s%&l%sogo Dk/BO ac r/%ss cic))efphlrarﬁgu b%ﬁ%ﬂg?{g'f X%e%dgy\é/\(gﬁam 4
yDacetyl Proiice-1@y-plead(3[As dadinicroplayt]fla 3dianrizopgepionyDodd- Arg-NH2
McaPTSO IPTARY (KL ernP et "Mos SRE B it Os3-266).

Stock solutions were made up as follows: Assay Butter: 100 mM Tris-HCI pH 7.6
containing 100 mM NaCl, 10 mM CaCl,, and 0.05% Brij 35.

Substrate: 0.4 mM McaPLGLDpaAR (from Bachem) (0.437mg/ml) stock solution in 100%
DMSO (stored at —20°C). Dilute to 8 pM in assay butter.

Enzyme: Recombinant human 92 kDa gelatinase (MMP-9; APMA (4-aminophenyl

mercuric acetate)-activated if necessary) appropriately diluted in assay butter.

Test Compounds were prepared initially as 10 mM compound solution in 100% DMSO,
diluted to 1 mM in 100% DMSO, then serially diluted 3-fold in 100% DMSO across
columns 1-10 of a 96-well microtitre plate Assay concentration range, 100uM (column 1)

to 5.1 nM (column 10).

The assay was performed in a total volume of 100 pL per well in 96-well microtitre plates.
Activated enzyme (20 pL) was added to the wells followed by 20 uL of assay butter.

Appropriate concentrations of test compounds dissolved in 10 pL of DMSO were then



The assay was perfornmed in a total volune of 100 nL
per well in 96-well mcrotitre plates. Activated
wenmgneet20 nl) was added to the wells foll oweRChEPR06/050480
nmL of assay butter. Appropriate concentrations of test
conmpounds di ssolved in 10 nL of DMSO were thenadded
foll owed by 50 nL of McaPLG.DpaAR (8 mM prepared by
dilution of DMSO stock in assay butter). For each as
say ten concentrations of gpest conmpound were exam ned
in duplicate. Control wells |ack either enzyne or test
d. cal ubat e 37C f§
addod TRARRATY, o0 of PRI CERAR GO HRFAEE RE gt $rBMSO stock
in asshyBROGrHRIreavh bd) s@Nteblobnédntrasdmroff tbdt GonBL®] wellexhmined in
Lablnstrunents GbH, G dig, Austria) using 320 nm
duplicatee Contrel ayells fck gither eg@%@p?frfesttcﬂ@p?%ﬂ%wactmé werer iggybated
at 37°€f fol PholRS ThE ATBRMRIMAS1086nE Wk %QSlfréd)leﬂl&ﬁathth an SLT
response curve generated by the 10 duplicate
Fluosteo rfbwrmeter (Sls DfLabinsirhinents . GhH, | @6dg tAwstria) using 320 nm
tr n o und required to give a 50%
eXCltagl&? l[houfa;tép%nﬁgz&le?&g&?l vity) was obtained by fitting
data to the equation, Y = a + ((b -a) /(I + (c/X)d))
= inhibition achieved for .a particul ar dose;

The e{f?fié ofjhsdest forpRgungwasidgtcrineg frgm %ﬁ%se%%pﬁmemuwe&?mrsted by
the 10RpRANE YorRbnt: IS lofhhMbidrOMThe ACT, (tRe ktbfcchfrmn f TorhPound
the slope). The result was rounded to one significan
requirpd ¢Q gtve a\/ﬁﬁ%mcms@at}a PZPMe @elivityo ryas Labtaingsk by Aing data to the
equatioff ¢ 0t 9 g?gt Ewl) ;%F i ¥bioh Qét}ie‘%‘&%é’d é‘a)&lé}ﬁﬁl d88d; x =

net al | oe 2 an ‘assay
the doseimmvit &= hﬁthﬂiuhﬁjﬂ oPEPd f%dmhﬁmhﬁi; ba:trﬁa)umum y or 100% inhibition; ¢

. - met haxyco rinn- o
 is WA o IPEE Aheropult s ndos @ apasiergHuAgRe: - 2, 3.
di am nopropi onyl ) - Al a- Arg- NH2 ( McaPLG.DpaAR) ( Kni ght
et al, 1992, above). The protocol for this assay was
MMPZQ Assayprotesel f or t he MVP-9 assay above MWP- | Assay

CompIBEJﬁ&so&io {he QBUQR%H dﬁer@ ft«astt&i'3 S(% n%lngfﬁﬁtb o n 1 (%gﬁ}gste gle{aﬂﬁelastase

bitory activity again
(MMP-12) in an assay using a coumarin-labelled peptide substrate, (7-methoxycoumarin-4-

yl)acetyl-Pro-Leu-Gly-Leu-(3-[2,4dinitrophenyl]-L-2,3-diaminopropionyl)-Ala-Arg-NH2
(McaPLGLDpaAR) (Knight et al, 1992, above). The protocol for this assay was as
described for the MMP-9 assay above.

MMP-1 Assay protocol

Compounds of the invention were tested for inhibitory activity against collagenase (MMP-
1) in an assay using a coumarin-labelled peptide substrate, (7 -methoxycoumarin-4-
yl)acetyl-Pro-Leu-Gly-Leu-(3-[2,4-dinitrophenyl]-L.  -2,3diaminopropionyl)-Ala-Arg-NH2
(Mca PLGLDpaAR) (Knight et al, 1992, above). The protocol for this assay was as
described for the MMP-9 assay above.



1) in an assay using a counarin-|abelled peptide
substrate, (7 -nmethoxycoumarin-4-

W@ bQoaoeteys - Pro- Leu- A y- Leu- ( 3-[ 2, 4- di ni t r ophenpd1/£PR2006/050480
- 2, 3di am nopr opi onyl ) - Al a- Arg- NH2 (Mca PLGLDpaAR)
(Kni ght et al, 1992, above). The protocol for this
assay was as described for the MVW-9 assay above. MVP- 2
Assay protocol Conpounds of the invention were tested
for inhibitory activity agai nst gel ati nase A (MWP- 2)
in an assay using a counarin-| abelled peptide
S 7 -met hoxycoumari n- 4-

MMP%‘?%%&?{?&%? o-Leu-dy-Leu-(3-[2 ,4-dinitrophenyl]-L
Compoiznd3dif sird inegtiop iweny lejted\foa-inkiibjitddriadctividyaghin i dopaaidkte A (MMP-
. {Knight et al, 1992  abqave). The protoc for this .

2) in 0 pShaASingS o SR BIEPTRE HoRB pRbsg o by RS Sopfgin-
yl)aceiy? PebILSu-WIL L R¥3-E5 SLnitFophiyIEL 0D, 3ifarfikdphéhionyl)-Ala-Arg-NH2
concentration of conpound required to give a 50%

(Mca FA&AdppAR)n(Bavighy raé adc f P94, tappvaindharmroteeelsBrithis assay was as
: 3 ounds of Formula (1). Table 1:
descrlF%]S?gI’rlﬁgl gf_eéééé%&%'s: Exanpl e 6: |L- (2 |) nduced

peritoneal recruitnment of |ynphocytes Adm nistration

of . IL-2 intraperito |1y causes mgration o . .
The redylis 75 st d R sl 1in e SRPABRERTO 2Py rpicsdig eiye
a 50% @R RJasd @lenkyite &ivityl) 2 afe Gesthtedin THEE 1®eloW Br Ethpdi@ds of

inflammati on. Protocol C3H HEN mi ce (El evage Janvi er,
Formyla fhce) are intraperitoneally injected with IL-2

( Serono Phar nac ' I jytute, 20 ng/ kg,

in saline). Con%%%?%&fﬂgfe?%ﬂ%h are suspended

in 0.5% par bbxagmmlthyl gel | MMPel ( CMC) MMPA2% [t ween- 20

and are pdm nistered Ry : P.P. L0 (J10 nl /kg)
15 min pfior to 5 @bl 10 v

Example 1 >5000 264
Example 2 >5000 58
Example 3 >5000 5
Example 4 >5000 5

Example 6: IL.-2-induced peritoneal recruitment of lymphocytes
Administration of IL-2 intraperitoneally causes migration of lymphocytes into the
intraperitoneal cavity. This is a model for the cellular migration that occurs during

inflammation.

Protocol

C3H/HEN mice (Elevage Janvier, France) are intraperitoneally injected with IL-2 (Serono
Pharmaceutical Research Institute, 20 pg/kg, in saline).

Compounds of the invention are suspended in 0.5% carboxymethylcellulose (CMC)/ 0.25%
tween-20 and are administered by s.c. or p.o. route (10 ml’kg) 15 min prior to

administration of IL-2.



adm ni stration of IL-2. Twenty-four hours after

adm nistration of I1L-2, peritoneal white blood cells
wae@coniesect ed by 3 successive | avages of the PCT/EP2006/050480

peritoneal cavity with 5 m phosphate buffered saline

(PBS)- I mM EDTA (+4C). The suspension is centrifuged

(1700g x 10 mn at +4C). The resulting pellet is

suspended in 1m PBS-1mM EDTA. Lynphocytes are

identified and counted usisang a Beckman/ Coul ter

counter. Experinental design The aninmals are divided

Twenlyioll Bt BB R Dt T 2 ot e fitfbidog LIRME bffpbuea

by 3 saécetdiwe lavapenof tha pedtodeat ahvityewifly £ hil phesphéite buffeed s@ine(PBS)-

: ontral LL-2) receives 0.5% . 25% t ween- 20 an
e Rl e, oo it {ORE 21 DB, F°0) The
resultﬁlg@enalﬂmlspéndb@ﬁllMPBSHWMJ) receives a conpound
of the invention and injection of IL-2; Goup 4:

Lympheqyéasiapeidentifiedrand soyntshgsingraiBeskmapCoulieregounish Dose 2)
recei ves a conpound of the invention and injection of
IL-2; Goup 5 Experinmental group (Conpound of the

Experimental desigriDose 3) recei ves a conpound of the invention
and.injectjqn of |IL-2: G.oup 6: Reference group

The affifals aje. 0ol iy 8 6 oUES KO BUSFEAHLERHRY hasone and

Grou*') n} @abdliag) Rteilds025% CMC/01 2504 Gvech20i(didl®Bf @mpound of the
ynphOC){_te recruitnent is calculated as follows: 1 -

inventiqn) gnd sglipp (valgclepfilhidi on = - -1- X 100%
Group 2: (control IL-2) receives 0.5% CMC/0.25% tween-20 and injection of IL-2;

Group 3: Experimental group (Compound of the invention Dose 1) receives a compound
of the invention and injection of IL-2;
Group 4: Experimental group (Compound of the invention Dose 2) receives a compound
of the invention and injection of IL-2;
Group 5: Experimental group (Compound of the invention Dose 3) receives a compound
of the invention and injection of IL-2;
Group 6: Reference group receives reference compound dexamethasone and injection of

IL-2.

Calculation

Inhibition of lymphocyte recruitment is calculated as follows:

1 - (LyX - Lyl
% inhibition = CyX-LyD) 5 100%

(Ly2 - Lyl)

Where Ly 1= Number of lymphocytes in group 1 (E3/ul), Ly 2= Number of lymphocytes in
group 2 (E3/ul), Ly X= Number of lymphocytes in group X (3-5) (E3/ul).

The results for compounds according to Formula (I) are presentated in Table 2 below.



(Ly2 - Lyl) Were Ly 1= Nunber of |ynphocytes in group
1 (E3/m), Ly 2= Nunber of |ynphocytes in group 2
W@ BER6T9653 Ly X= Nunber of | ynphocytes in grouppPQI/E€B208§/050480
(E3/mM ). The results for conmpounds according to
Formula (I) are presentated in Table 2 bel ow Table 2:
Percentage of inhibition of IL-2-induced peritoneal
recrui tment of |ynphocytes by conmpounds of the
invention: Exanple 7: Chramic Obstructive Pul nonary
D sease (COPD) nodel Conpounds of the invention can be
t el ahi | L. ' d ke
ﬁ?ﬁﬁl l‘?g’gg«a&%{ge oEﬁhﬁﬁn?iBMi‘ #}Y'gélg?ﬁé \i)%pfto (J_?g%c @l‘ilgfﬁtg(}r}e
exposed dallbrmpmc)ctegqr aimlﬁnmﬂ@bﬁtl(e(iﬁ)enftmn 11

cohseclt L\va Ln arannce nf | fa i nrh \1| dual

cnarrbg‘l"gmplﬁm rra‘l- S ‘ésregn\ﬁ@{%hed pr r ROMLCE o ¢ r %[’ﬁjé‘h’ctwnan

day R @hpfePOoSUf € andjon day 1Z. pge CS was geperatjed
using IR cigarfettes purchased fromthe linstitute of
Tobacco Research, Un| versity of Kent ucky, USA and is

dto ter arrber rate of 100
Examiie i Hronft GEiccys Paffrire Disdhie fLoRRImells, 0L e
Compoandsedf lilye rieyadde daeXyposudleatéd for IHeih abitivielio grevdai Icigarette

CS,. th xposure of the mce to TS is increased
Sm(’k"g'l"éjd‘ﬁ%ﬂe@&) er the tine to a maxi numof 6 cigarettes
fromday 5 to day 11 (approxi mately 48 min exposure).
ofi7 m
Foma R T &) SO G B il O S Rt 11
conse@give dpyssingequps of &ah metivid@d wizeuchdsmberfs. Ahmlalsnare melghnd grier to

reatr@hE REURY 61of eXioRife 44 AR SHVTE ety wh SRBrall Ritel ) pgrestos

purch&Q8 dtbnt \McCBistilaic of Dybagey/ Rgseatch, Bnil@fsity Wil Kiitudkly, USA and is

5m / k 1 h prior to air
allowed to enfer the chambers at a flow rate of 100 ml/min.

In order to minimise any potential problems caused by repeated exposure to a high level of
daily CS, the exposure of the mice to TS is increased gradually over the time to a maximum
of 6 cigarettes from day 5 to day 11 (approximately 48 min exposure).

A sham group of mice is also exposed to air on a daily basis for equivalent lengths of time

as controls (no CS exposure).

Treatment

Compounds of the invention are prepared in 0.5% carboxymethylcellulose Na salt (CMC,
Sigma reference C-4888) as vehicle.

Animals are orally dosed twice daily by gavage in a dose volume of 5ml/kg, 1 h prior to air
or CS exposure and 6 h after the cessation of the exposure.

Sham animals (n=10) received vehicle and are exposed to air for up to a maximum of 50
minutes per day. The control group (n=10) received vehicle and is exposed to CS (up to a
maximum of 6 cigarettes per day). Additional groups are exposed to CS (from up to a
maximum of 6 cigarettes per day) and treated with one of the test compounds or the

reference compound.



or CS exposure and 6 h after the cessation of the
exposure. Sham animals (n=10) received vehicle and are
wez@esedsi o air for up to a maxi mrum of 50 M NUPEFEPBING6/050480
day. The control group (n=10) received vehicle and is
exposed to CS (up to a maxi num of 6 cigarettes per
day). Additional groups are exposed to CS (fromup to
a maxi mum of 6 cigarettes per day) and treated with
one of the test conpounds4®r the reference
conpound. Bronchoal veol ar | avage and Cytospi n anal ysi s
Twenty-four hours after the | ast CS exposure,
bronchoal veol ar | avage is performed as follows: The
Brondhoableelar isvage sasdCytdpinhalysideep anest hesi a (sodi um

ent obar bi t.on nd_gcannul ated usin Portex.nyl an
Twenf3 i DRt o M B SO BReCoPB RO TPeT JF Berimed as
followdhosphat e buffered saline (PBS, G bco) containing 10
units/m heparin (0.4 m) is gently instilled and
The tgchaggis adigsecied jupder. depp anpshasige(spdinmgpeniobsrbiteae) and eggnulated
. n
using gPREDont Wit Eiits K6 Sl ld, horb BrBlehZ R MR prosphate
buffercé kdlmel{PB8 cGibeo) apgtining) 10 Ties/mlippana(Ghinl) 5 gerthpinsiilled and

.. .and frozen, for supsequent analysis., The cell pellet i.s
Wlthd?&s‘ﬁéﬁb‘&ﬁsd 3 ge ?*W aE‘B@“‘g ﬁijpe'?‘b"fié? ag y@PPenﬁlﬁﬁg‘z‘?esangrk&Bt on ice prior to
subseuht dbtaingitlatiyns CORGH, l4V@g@ Meidisn@faatedoksth cells! bl cebikiRigalion.

under a m croscope using a haenocytoneter, .
The sypematapindy spmeved) ard drpzen ot ubseaint amabysisad e opqlloretlet is
S .
rosusppfied RSP (Bl clfPhftert St Aty b BRRIRY SRl Kiiquo
(Turks staingundst a migyscoppisinga haenaepmetercent ri i uged for 8

oo 0. at.. 800 r. The.slide s alrsdrie nd,.st al ned,.
D1ﬂ‘erlejr§tl1al% §e11 Igw}%mefn psegli'oml?g as ko WghT o%sesygigz[?ll c(?\l/\lli ;Haglet 1§ diluted to
approPitdaCdi3635 céliiSpor till AGumEbf B pbis @lated &t thidnfinnel of a cytospin

.. cover-slipped and differential cell count is done, .
slide gag igeqnitgagedniog fogin g 80P o Thpslidels dr-dried ardHpigd using
Kwik-BIfre@ftiliont | (dRand6R) FslloWBH: ﬁﬁﬂcﬁés%f etrb&icRd. YBAddi%re dried and

st andard norphonetric techni ques.
cover-slipped and differential cell count is done using light microscopy. Up to 400 cells are

counted for each slide. Cells were differentiated using standard morphometric techniques.

Statistical Analysis

The mean +/- S.D. is calculated for each experimental group.

Results are analyzed using a one-way analysis of variance (ANOVA), followed by a
Bonferroni correction for multiple comparisons. Statistical significance is considered with p

<0.05.

Example 8: Experimental Allergic Encephalomyelitis (EAE) model
Compounds according to the invention can be evaluated for their activity in a model for

multiple sclerosis in mice.



Statistical Analysis The nean +/- S.D. is calcul ated
for each experinental group. Results are anal yzed
waoI006g7®ssone- way anal ysis of variance (ANOVA), pE¢DEPDIMEW50480
by a Bonferroni correction for nultiple conparisons.
Statistical significance is considered with p < 0.05.
Exanpl e 8: Experinental Allergic Encephal onyelitis
(EAE) nodel Conpounds according to the invention can
be evaluated for their acusvity in a nodel for
multiple sclerosis in mce. Animals C57BL/ 6NCr | BR
Anim%grml e mce are used. Mce are kept in wire cages (cm
xl 4x1 3h) with stainless steel feeders and fed on a
C57BEIGNCHBRI fahnade m@e@F@Eéz isedCNHed s keptvir wirel dagésy()cmamimla]lshp with

sl o) o Lot e et (T GnePf REver dli e e aa

libitud! o SR 7i We@&ﬂiéﬁslaﬁﬁhli 1hétd cRbiy @R bh eho/BHiB TS &Ik, Plastic
Exper i nent al procedure ce are immni zed (day = 0) by

bottles afie aiged lngdéltlen tq the pfemade waer 8ifskend. 2 nl of an enul si on
conposed of 200 ng MOG35-55 peptide (Neosystem
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Il ank Startln% approximately fromday 8-10, this
0017&'5@@93?—@0(} O]t Titis, gH = 7.5)."0On day 2, the animals are given a second

injection of 500 ng pertussis toxin.

On day 7, the mice receive a second dose of 200 ug of MOG3s.ss peptide in CFA injected
s.c. in the right flank. Starting approximately from day 8-10, this procedure results in a
progressing paralysis, arising from the tail and ascending up to the forelimbs.

Animals are individually weighed and are examined for the presence of paralysis that is
scored according to the following score-system:

0= no signs of disease

0.5= partial tail paralysis

1= tail paralysis

1.5 = tail paralysis + partial unilateral hindlimb paralysis

2= (tail paralysis + bilateral hindlimb weakness or partial paralysis

2.5 = (tail paralysis + partial hindlimb paralysis (lowered pelvi)

3= (tail paralysis +complete hindlimb paralysis

3.5 = (tail paralysis + hindlimb paralysis + incontinence

4= tail paralysis + hindlimb paralysis + weakness or partial paralysis of forelimbs

5= moribund or dead



progressing paralysis, arising fromthe tail and
ascending up to the forelinbs. Aninals are

wo nabcwrgeal | y wei ghed and are exam ned for thePQI/EBBNEES0480
of paralysis that is scored according to the follow ng
score-system O = no signs of disease 0.5 = partial
tail paralysis 1 = tail paralysis 1.5 = tail paralysis
+ partial unilateral hindlinb paralysis 2 = tail
paral ysis + bilateral hindkinb weakness or parti al
paralysis 2.5 = tail paralysis + partial hindlinb

Mortafif}f. %{dycrﬁr%&af i dé‘(?glo ér‘éhh?iz e eta gﬁoﬂg%i" rXa?t}wE dﬁfg?écﬁﬁl%lan

who 1$maaday<sofsreatme1mnt| nence 4 = ta| I par alysis + hindlinb

Dy B3 eh it B ey PN € S TeFOCE 2P B Al on day

7 and BBWRnuBd 85 163k bV code@BEH dB¥saH Al @foupk.at ment, by a
techni cian who is unaware of treatnents. Dally

treatment with conpounds, their vehicle or with a

starts on day 7 and continued for
H1stoﬁ§in§fo§%ﬁ€e consecutive days in all groups.

At thd-rek afptht rodtogncpdriodx eavhraaimalris Anesthiescdnwittofodire pentobarbital

SRR AP LPOPESH viin % By oERRSar 41 G T Venlabie. Fixed

spmamestaMeﬁcafeMyvdtshbcéé)&d@ar af or mal dehyde via the |eft
ventricle. Fixed spinal cords are then carefully
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fast blup pluaPetiodio i cidPehiffistaning) and Bidkkewskixsthining for the detection of
demyelination and axonal loss, are performed.

In the spinal cord, the total area of all slices is measured for each animal as points of
intersection of a 10x10 grid at a magnification of 0.4x0.4 mm per grid. The perivascular
inflammatory infiltrates are counted in each slice in order to obtain a total value for each
animal and evaluated as number of infiltrates per mm’. Demyelination and axonal loss
arcas arc measured for each animal as points of intersection of 10x10 grid at a

magnification of 0.1x0.1 mm per grid and are expressed as a percentage of total

demyelination area over the total area of the slices.

Data evaluation and Statistical analysis

The results of clinical and histopathological observations are expressed as the mean
(£SEM) scores in each treatment group. Values obtained in the test drug-treated groups are
compared with that of the positive control group. Significance of differences among groups
relating to clinical score are analysed by one-way ANOVA, followed in case of
significance (p<0.05) by Fisher test.

Differences among groups for the presence of perivascular inflammatory infiltrates and the
extent of demyelination and axonal loss in the spinal cord as well as body weight data are

analysed by one-way ANOVA, followed in case of significance (p<0.05) by Fisher test.
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spinal cord, the total area of all slices is neasured
for each aninmal as points of intersection of a 10x10
grid at a magnification of 0.4x0.4 mm per grid. The
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Denyel i nati on and axonal |oss areas are neasured for
each animal as points of intersection of 10x10 grid at
Example®:Prieparation ofia phatfindcedti¢alformpealatigni d and are

ressed as a percentage of total. denyel i nati.on area

The foj{ping fogmpgfog cXamples shiSials rapresenlative b dmaceifieal CpmRosiiops
accordh@id thé predént ARBhYSH Seink ¥t FREIthddthéktoc! | ni cal and

hi st opat hol ogi cal observations are expressed as the

mean (SEM scores in each treatnment group. Val ues
Forrmﬁ%gﬂ PEQ’EM%;WG test drug-treated groups are conpared
W the positive control group. Significance
A congfoudd foff ¢hreeme@sioans admixedaps drepewdargrittoa dty gélatad bisdarie an

are anal ysed by. one-way ANOVA, f.oll owed i case of
approfirau 2L HRER FRfioh G My TR o gy e R G ddded as
lubric@iD Mhe GMBYRE i OforhEE 16 EZMITA afy PBdIdY 890 ahg) of active N-
inflammatory infiltrates and the extent of

hydrogyamide flerivativnpahabletk Brietpblelddessi n t he spinal cord as
wel | as body wei ght data are anal ysed by one-way
ANOVA, followed in case of significance (p<0.05) by

FormBatigne? — CapduldSxanpl e 9: Preparation of a pharnmaceuti cal

formyl athion The follow ng fornulation exanple . .
A conoitl, it g ruedfion B pOPHORE a5 A B TP EEth ditpepdn an
approRig@d Tl R@idh ritiee The asanite is ANedint®@R5 MR Repsilds (125 mg of active
restricted thereto. Formulation 1- Tablets A conpound
N-hydgexyppdds 4epivativedisr Fsaldhi xed as a dry powder with a dry
gelatin binder in an

Formulation 3 — Liquid

A compound of the invention (1250 mg), sucrose (1.75 g) and xanthan gum (4 mg) are
blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a previously
prepared solution of microcrystalline cellulose and sodium carboxymethyl cellulose (11:89,
50 mg) in water. Sodium benzoate (10 mg), flavor, and color are diluted with water and

added with stirring. Sufficient water is then added to produce a total volume of 5 mL.

Formulation 4 — Tablets

A compound of the invention is admixed as a dry powder with a dry gelatin binder in an
approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a
lubricant. The mixture is formed into 450-900 mg tablets (150-300 mg of active N-

hydroxyamide derivative) in a tablet press.



approximate 1:2 weight ration. A mnor anount of
magnesi um stearate i s added as a lubricant. The
WoRoboress s formed i nto 240-270 ng tabl et s ( 8OPODEPD)N6/050480
of active Nhydroxyam de derivative per tablet) in a
tabl et press. Fornulation 2 - Capsul es A conpound of
the invention is adm xed as a dry powder with a starch
diluent in an approximte 1:1 weight ratio. The
m xture is filled into 25Qgng capsul es (125 ng of
active N-hydroxyam de derivative per capsule).
a Li quid A conpound of the invention
Fom I &QM§crose (1.75 g) and xanthan gum (4 ng) are
A corh]b(ﬂmdeﬂ the aslsﬁmbnt isrcbasghedl itNa. bufleredessdrilé)sBinesinge@bleaaqdeous
m xed wt pr evi ous, rrepared sol ution of
medinf Drhspb il ps ALPEBIRES BRIShal am car boxyimet hyl
cellulose ( 11:89, 50 ng) in water. Sodi um benzoate
(10 nmg), flavor, and color are diluted with water and
added with stirring. Sufficient water is then added to
produce a total volunme of 5 nL. Formul ation 4 -
Tabl ets A conpound of the invention is adni xed as a
dry powder with a dry gelatin binder in an approxi mte
1: 2 weight ratio. A mnor anmount of magnesium stearate
is added as a lubricant. The mxture is fornmed into
450-900 ny tablets (150-300 ng of active Nhydroxyam de
derivative) in a tablet press.Fornmulation 5 -
I njection A conmpound of the invention is dissolved in
a buffered sterile saline injectable aqueous nediumto
a concentration of approximately 5 ng/m.Cains 1. A
N- hydr oxyam de derivative according to Formula (1),
wher ei n:




Ais selected from-C(B)- and N, Bis Hor B forns a
bond with either R5 or R7; RlL is selected fromH,

wEie0ed7wbkyl , C2-C6 al kenyl, C2-C6 al kynyl, PCT/EP2006/050480

C3-C8-cycl oal kyl , heterocycl oal kyl, aryl, heteroaryl,
C3- C8-cycl oal kyl Cl1-C6 al kyl, heterocycl oal kyl Cl- C6
al kyl, heteroaryl Cl-C6 al kyl, am no and al koxy; R2 is
H R3 is selected fromH Cl1-C6 al kyl, C2-C6 al kenyl
and C2-C6 al kynyl; R4, R549R6 and R7 are independently
selected fromH, C1-C6 al kyl, C2-C6 al kenyl, C2- C6
Claim@l kynyl; or R4 and R/formtogether a -CH 2- |inkage;
= das well optically active fornms as enanti omers,
di astereoners and its racemate forns, as well as
ceutigall cceptapl e |ts thereof. 2. A
1 RGeS ARt Britaglr 6 ol ai m 1 wher ei n
Rl is selected fromgyl gndgyietegvaryl. 3. A
N- hydr oxyami de derivative/ acc ing to clains 1 or 2
wherein Rlis phédif« jw dr oxyam de derivative
according to any oN thd prelcedi ng clainms wherein R3 is
H. 5. A N hydroxyani de @leri®a/i ve according to any of
the preceding clains wyerei nRR5, R6 and R7are H.6. A
N- hydr oxyam de derivative according to any of the
prhetedtli ng cl aims wherein R4 is selected fromH and
_ [ (am de derivative according to
élz“ﬁ{/slg%lka?igoér el&égg%%g)%l ains wherein Ais N 8. A
8- iks fHlordX foants el dodé with @ither® *ac 8y di ng to any of the

Ff{l ?sc see écrt]e% ﬁclnfal II—EBCr Ge g, gll[] Cizq-:bgla?kenyl, C,-Cs alkynyl, Cs;-Cs-cycloalkyl,

heterocycloalkyl, aryl, heteroaryl, C;-Cs-cycloalkyl C;-Cg alkyl, heterocycloalkyl C;-

Cs alkyl, heteroaryl C;-Cs alkyl, amino and alkoxy;
R%is H;
R? is selected from H, C;-Cs alkyl, C,-Cs alkenyl and C»-Cy alkynyl;

R4, R5, RS and R are independently selected from H, C;-Cg alkyl, C,-Cs alkenyl, C,-

Cs alkynyl; or R* and R” form together a —CH,- linkage;

as well optically active forms as enantiomers, diastercomers and its racemate forms,

as well as pharmaceutically acceptable salts thereof.

2. A N-hydroxyamide derivative according to claim 1 wherein R'is selected from aryl

and heteroaryl.

3. A N-hydroxyamide derivative according to claims 1 or 2 wherein R is phenyl.

4. A N-hydroxyamide derivative according to any of the preceding claims wherein R is

H.

5. A N-hydroxyamide derivative according to any of the preceding claims wherein R’,

R® and R are H.



phenyl; R2, R3, R5, R6 and R7are H, R4 is selected
fromHand nethyl; Ais N 9. A N hydroxyam de

walesoswadesye according to any one of the precedP@DEP2006/050480

10.

11.

12.

clainms, selected fromthe follow ng group:

(2R)M-[4- (4-f1 uorophenyl) pi perazin-I-yl]-N, 2-di hydr oxy

- 4- oxobut anam de;

(2S)-4-[4-(4-fluorophenyl)pi perazin-1-yl]-N,2-di hydrox

y- 4- oxobut anam de; 50

(2S) - N, 2-di hydroxy-4-{(2R)-2-met hyM[4-(trifl uoronetho

xy) phenyl ] pi perazi n-1-yl }- 4-oxobut anam de;

(2S)-4-[(2R) - 4- bi phenyl - 4-yl - 2- net hyl pi perazin-1-yl]- N

AZ\I iy tinpelyomide derivativb atcontimg teany bl theprecedingetedms wherein R* is

an f claims 1 to 9 for use as a

gﬁ%ﬁ%@ﬁ#fmgﬁngmﬁe of a conpound according to clains

1to 9 as well as isoners and m xtures of these for

the preparation of a medicanent for the prophylaxis

Ay droxyaaidederivagive pegordingrin awyyofdheprgeeding claims wherein A is
ur odegenerati ve di seases, cardlovascular di seases,

stroke cancer, pre-ternrlabor, endonetriosis and

respiratory di sorders. 12. Use according to claiml 1

rein sai. es are sel ect from.inflammato
i EhiBe doFRF R rdnd B S iod i SR P grfoln R i
plﬁdnlyr IRCj &°, R3, RUnd RlGeom AR g sélected RomH dndviehel; A is &, d
di seases are sel ected from ast hma, enphysena and

chronic obstructive pul nonary disorders. 14. Use

?rCIQ(Pl @1‘03 r19e 9113 b divd !lcé@?dﬁﬁ% kdqarﬁladn@ ! rStesedind taims, selected

sel e om pul nonary fibrosi's, pancreatic flibrosl
mtheﬁélowtingmoeps 15 Use of a N—hydroxyam de

of cI nB 1to09 for
ORI o RS peranta 2l aro%y Arop e dnideoy
(2 &4 @Wﬂﬁﬁrbﬂ[én?f)p@&ﬁﬂhlloﬁ]—N;Zidili?&t@Sy-4lﬁroblkﬂS&mlde
according to cl rein the netallogroternases

(%$)eN§éPEHr@HY-‘h{@R)We@yl-4 [4-(trifluoromethoxy)phenyl]piperazin-1-yl} -

4-oxobutanamide;
(25)-4-[(2R)4-biphenyl-4-yl-2-methylpiperazin-1-yl]-N,2-dihydroxy-4-oxo

butanamide.

A compound according to any of claims 1 to 9 for use as a medicament.

Use of a compound according to claims 1 to 9 as well as isomers and mixtures of
these for the preparation of a medicament for the prophylaxis and/or treatment of
inflammatory diseases, neurodegenerative diseases, cardiovascular diseases, stroke

cancer, pre-term labor, endometriosis and respiratory disorders.

Use according to claim 11 wherein said diseases are selected from inflammatory

bowel disease, multiple sclerosis and rheumatoid arthritis.



MWP-2 and MWP-12. 17. A pharmaceutical conposition
conprising at |east one N-hydroxyam de derivative

wa@ewenticayy to any one of clains 1 to 9 and a PCT/EP2006/050480

13.

14.

15.

16.

17.

18.

19.

pharmaceutically acceptable carrier, diluent or

exci pient thereof. 18. A process for the preparation

of a N-hydroxyam de derivative, according to any of

claims 1 to 9, conprising the step of reacting a

compound of Forrmula (FV) with a derivative H2NO R8:

(1V) vvhereln A, Rl, R2, R4, R5, R6 and R7 are defined

cedi cI [ t a

a pro? ect vgodgc?%t?p isle ecl?ﬂld {ergo%%a%%ut% &1 %&gét%@”l}r&'n Qﬂhma

tmplatskmh and gHronit ebstalotidy mymbaary disodders. A process

according to claim 18 further conprising a

deprotection step.20. A conpound according to Fornul a

U'sé/)accdﬂm@| 0 EdinR 1REhéreM) sald &fi®lasesPare Rblectdd. frbid, plﬁﬁlonary
R6 and R7are defined in any of the preceding cl ains.

fibroais cpamprsatitifibrosis pefl ¥ivpr fibrasisai m 20 sel ected fromt he

group:

(5R)-5-{2-[4-(4-fl uorophenyl) pi perazin-1-yl]-2-oxoethy

Use 2f 2 Nthpdrbkyamitle ﬂeri\dlitia« aet@ndidg cmany OSYE Saims 1 to 9 for the

i)l%pérggﬁgrﬁ%l{ar%or o clggtrll i‘% gﬂgﬁ% Iﬁor}(%eem&lllatlon o)%metan%p}otemases

Use according to claim 15 wherein the metalloproteinases are selected from MMP-9,

MMP-2 and MMP-12.

A pharmaceutical composition comprising at least one N-hydroxyamide derivative
according to any one of claims 1 to 9 and a pharmaceutically acceptable carrier,

diluent or excipient thereof.

A process for the preparation of a N-hydroxyamide derivative, according to any of
claims 1 to 9, comprising the step of reacting a compound of Formula (IV) with a

derivative H2-NO-R®:

wherein A, R!, R%, R*, R®, R® and R’ are defined in the preceding claims and R® is
selected from H and a protective group selected from t-butyl, benzyl, trialkylsilyl,
tetrahydropyranyl.

A process according to claim 18 further comprising a deprotection step.



(55)-2,2-dinethyl -5-[2-((2R)-2-met hyM {4-[(trifluorone
t hyl ) oxy] phenyl } pi per azi nl -

wQ kosBA7wroet hyl | -1, 3- di oxol an-4-one; (5S)-5- PCT/EP2006/050480
{2-[ (2R) - 4- bi phenyl - 4-yl - 2- et hyl pi perazi n-1-yl ] -2-o0xo0
ethyl} -2,2-dinmethyl- 1,3-di oxol an-4-one.

52

20. A compound according to Formula (IV):

wherein A, Rl, R2, R4, R5, R®and R’ are defined in any of the preceding claims.

21. A compound according to claim 20 selected from the group:
(5R)-5-{2-[4-(4-fluorophenyl)piperazin-1-yl]-2-oxoethyl } -2,2-dimethyl-1,3-
dioxolan-4-one;

(5S)-5-{2-[4-(4-fluorophenyl)piperazin-1-yl]-2-oxoethyl } -2,2-dimethyl-1,3-
dioxolan-4-one;

(565)-2,2-dimethyl-5-[2-((2R)-2-methyl-4- {4-[(trifluoromethyl)oxy]phenyl} piperazin-
1-yl)-2-oxoethyl]-1,3-dioxolan-4-one;
(65)-5-{2-[(2R)-4-biphenyl-4-yl-2-methylpiperazin-1-yl]-2-oxoecthyl } -2,2-dimethy]-

1,3-dioxolan-4-one.



