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N- hydr oxyam de derivatives and use thereof Field of
the invention The present invention is related to

woRdbgdiozyan de derivatives of Formula (1), PCT/EP2005/053616

phar maceuti cal conposition thereof, methods of
preparation thereof and to their use for the treatnent
and/ or prophyl axi s of autoi mmune 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
invention is r ﬂﬁﬁ@ tives for
t he nodul ati onﬁl not a fﬁmu-ﬁ@éﬁﬁ ?}lgﬁlsgﬁei’ dg activity
or iunction of matrix netalloprotelnases, especially
gel ati nases and netal | oel astase. Background of the
Hieldeffithednivdubib@l | opr ot ei nases are a superfam |y of

rot ei nases (enzynes) naned r.their. endence a
RSP TRhi " el B, N depgmidd, dopuiveg of Fofmula (),
e@RIaPEGPRARS tﬁé%sﬂleﬁl@ﬂmi%r%trﬁidn%réﬁﬁhﬂ @S fheir use for the

sub-famly haV|qﬁ@aS one of maj or biological function

trogtret aangps  praphylaxas lod owﬁomm@le néigerdery cand/os sigflagmatory diseases,
qﬁ%é@lﬁ&h&u hﬁ[&asg?t ﬁélffo& Erﬁaltl O?ﬁ%&ﬁesabéalnbéry b 1rator¥ diseases and

yse vari ous conp nen e’tissué o
ﬁinrcd‘is SpeahHtdllygtha ;)resgtﬁllm\telntlen ispelated og) Nylg@nsxyamide derlvatlves for the

Sy H Pl RE R TS AR SRS omases
e%géha‘-l 1alifhRS addMn&ERoMstasg003, Crc. Res., 92
and conprises col | agenases ( MWP- I MVP- 8,

MWP- 13 and MWP- 18) gel ati nases (MVWP-2 and MWP-9),

| 3, MW-10 and MWP-11),
Bk ranaleéf;t%g{v Ill\}-‘S (MI-MVP-1 to MI-MWP-6 and MVP- 14,
Wlld;ﬁptemsjhﬁ@ a Miyferfimjly phprofinaedi(chviyPadp hamed for their dependence

orrrlaa rglclata on Iazsiné) I\1/II}/51_1.373,c&\rrledsite.

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
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MWP-26) and ot her uncl assified MWs such as
net al | oel astase (MWP-12), enanel ysin ( MWP-20),

we@piobpsizal ( MVP- 28), MWP- 19, MVP-22 and MVP- 23. PAPEP1005/053616

fromtheir role in degradi ng connective tissue, MWs
are involved in the biosynthesis of TNF-al pha and in
the post-transl ational proteolysis processing, or
sheddi ngof biologically inportant nenbrane proteins
{Hooper et al, 1997, Biochemd., 321. 265- 279). MWPs
for exanple contribute to the local growth and spread

d%%ﬂﬁ%k&f}aﬂ%ohﬁgd fHEw Iol't\ﬁﬁse{ fgepétvﬁ hogn E}o{}f%&!ﬁ} 321: 265-
for tir-tu rug oprren I ngl efon e .

229D MMEs ﬁm@cal@plerconﬂ‘ilbeue to ﬁtasrlg@d growTlf 8r)d $B&AIG Malignant lesions and
ta?r{%ﬁ{re? ?J \Ze UCh? Eargf:tnI“ o} Saeve o&%rlle# l@iﬁrglreton et al., 2003,

M@g&l’ﬁn THet.) TakBet34)(3) 3835519%) aDIBbf;defil suichi ds?ﬁﬁlaﬁmmkbr’ylﬂlsorders like
at herosclerosis {Galis et al, 2002,

qiié%ltls (Grbe 26943, Exger o@lagr By Tarsssy débs! 9sif’c2hfeé%1fat°fy disorders

S1810 ENRE eAHph YRNAC MR SscRYSHL TGS 62S 8B 2009, Cmce Res., 90:251-262),
sclerosis {Leppert et al, 2001, Brai'n Res. Rev.

@m@a@caislrsordq@e srlqhd@mdwen@at{i‘rmgm@usewswn dibesges, multiple sclerosis

({g ert ?b-)ln }B‘%lu?o%g 1% .ﬂ%?{})r 2h57‘|8_, e? %oﬁ@%i%n%{maﬁn et al., 1996, J.

lodl IP@WB@ntdl‘} @3)127411 @Z’ﬁ))reaﬂéﬂn \ubon d\lhleahs aqinaves, Uedtatern Fetal &

]gqq qezge :54{?))'6\ &%oécq,rgi egp.é\fl (tjh'ea NNP?rfi\genger:e%S aerggnstrated to be
dg?dciﬂté&%l?mm“@é@ ds§iBh Rhd/6Y &l I's) has been
devel oped {Ski l esrest al , 20011 iwc/:uprrent Medi ci nal

Chem stry, 8, 425-474; Pererson 2004, Heart Failure

AR Vi or f?@iﬁ@@éﬁé&@q&\gmraﬁ%@%%% n &Refiped (skites

axdii 13001, an&ﬂdﬂkﬁbmthh&yndy,o&eﬁ{i £ QPdtarsen, 2004, Heart Failure
|broplas asia, agrt l asia) as a_dose;limtjng

R Dor B3t Wi Bl 8o Zaed iiin  phere bt esly, gi2lD:29-43)

HOFever, 0 mabVPVIMPIEB3khiRt e BRQEELEIEE] fsPhdrbie s eRiohRiS! Fibroplasias,

Therefore there is an _increasing need to devel op

Easiaaribelasia) @ aoloseHEkEng sife pifechrls hog bagnzproposed 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.
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wel | -defined specificity profile. Specific inhibitors,
especially towards MWP-1, have been reported,

wo pbodi7ag MVP- 13 i nhibitors {Stotnicki et al,PCDBB2005053616

Current Opinion in Drug D scovery and Devel opnent,
6(5):742-759), MW-12 inhibitors (WD 01/83461), MWP-2
and MW-9 inhibitors (Wada et al, 2002, J. Biol. Chem
45: 219-232). The high rel evance of the

net al | opr ot ei nase pathway in sone w dely spread

di seases stresses the need to devel op i nhibitors,

&E@ﬁ#ﬁo@ﬂwqﬁ%ﬁﬁéﬁVe i nhi bitors of MWPs, espeC|aIIy of
gel att nases such as MW-2 and/or MVP-9 and/ or
IhAdPar ob; & mfalneyirwénttmeomnwdﬂ pubstah¢esivshieln al@lcquedﬂe &dr thh ¢reatment

ention e su nces. which ay. u ita

atnﬁ)e/ Rrat "t“ﬁB ht%a 1&9@ S e dat“? Sheolipmine Sisprder r%‘%% diffammatory

diseades} cdrtioviseuldt atsr—:abes Sneafnﬂlégerneralﬁﬁzé aligrades) ytrolte S €MBES respiratory

car di ovascul ar dlseases neurodegeneratlve di seases,

digeaspseprederpriabor, endomefripsisapd §psiises, pre-term | abor,

endonetriosis and fibrosis. It is further an obj ect of

the present invention to provide substances which are

It i5i ﬁuab¢reaanhieOt héthte reesenteinyendinnl Ao proyide\sgbstanses which are suitable for
SC thei e r .

H% E‘eraﬁréet%t eﬁ%nrtlss{l dllc;i; n]iulthl %Pe?é’sg rg%thsn%g %H]Pﬁysema, chronic

ob@&abivypammbryeﬁteasﬁaﬂdhﬂ)rMQ%nt i nvention to provide

chem cal conmpounds which are able to nodul at e,

especially inhibit the activity or iunction of matrix

TR /AN bR bBjcbBSEEe pRIAR Ghwtinli¥n GLpRYIdR %ﬁ@rﬁlcﬁﬂa)mpounds which are
el astase in mammal s, especially in humans. It

bl tohmpsste, espediple inhitf the raétlmyegreﬁmcwqw%mam m@tallomotemases
|
FpEePORR i RL e AR BRR Y bl O] o0 el

from aut oi mune di sorders, |nflannatory di seases,
car di ovascul ar seas neurode enerative
It 1s 1'lurthermore gbject ofe She present in gentlon to provide a new category of

pharmaceutical formulations for the treatment of and/or diseases mediated selected from

autoimmune disorders, inflammatory diseases, cardiovascular diseases, neurodegenerative

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

It is furthermore an object of the present invention to provide processes 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, respiratory diseases,

pre-term labor, endometriosis and fibrosis.
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di seases, stroke, cancer, respiratory di seases
pre-term | abor, endonetriosis and fibrosis. It is

WO obloer7eDr e an obj ect of the present inventi oPCT/BP2005/053616

provi de processes for maki ng chem cal conpounds
according to the invention. It is finally an object of
the present invention to provide a nethod for the
treatment and/or prevention of disorders selected from
aut oi nmune di sorders, inflanmatory di seases,

cardi ovascul ar di seases, neurodegenerative di seases,

r > r )
phis e e T S U
i nvention provi des N hydroxyamtde derivatives of
Formula (1): (1) wherein AJRL, R2, R3, R4, R5 RG,
R7and n are defined in tBe detaiR\ed scription. In a
second aspect, the Havenfi®n Provydes a conpound
according to Formula {j r ugeNas @Apgdicanment. In a
third aspect, the inventiop provi aRise of a
compound according to Formua (IRf fomr’'the preparation
of a pharnaceuti cal conposFtion for the treatnent of a
di sorder sel ected from autoi mgune di sorders,

i nfl anmatory di seases, cardiovascul ar di seases,

wieatieio de Bl Bf iR/ eRdiRs R sad n ase defined it detpiled description.
respiratory di seases, pre-term| abor, endonetriosis

and fibrosis. In a fourth aspect, the invention

Ipracecahd aspgecy ke imaagioh ipoevides @ rpmpodridaccardingio Eomgnlafl) for use as a
| east one a conpound according to Fornula (1) and a
Iﬁﬂﬁyﬁﬂ%ﬁutically acceptabl e carrier, diluent or

excipient thereof. In a fifth aspect, the invention
Iprovjdes a nmethod of treatnment conprising the,

adrihisd asnegl thennwmtian PEidas Maise OF a campeundoaceerd g ta Formula (I) for

thd p?epgﬂlii.bff 3 af ﬂhaﬂﬁfcgutti&? rcgrﬂf)osition for the treatment of a disorder selected

from autoimmune disorders, inflammatory diseases, cardiovascular diseases,

neurodegenerative diseases, stroke, cancer, respiratory diseases, pre-term labor,

endometriosis 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 thercof.

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 methods of synthesis of a compound according to

Formula (I).
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In a sixth aspect, the invention provides nethods of
synthesis of a conpound according to Formula (1).1n a

wa@ewenidisaspect, the invention provides conpouPKBEEP2005/053616

according to Fornmula (1V): (W wherein A, Rl,R2, R4,
R5, R6, R7and n are defined in the detail ed
description. In an eight aspect, the invention
provi des conpounds according to Formula (V): (V)
wherein A, RL,R2, R4, R5, R6,5R7and n are defined in
the detailed description. In a neinth aspect, the

[ .
R o B S S RO g B ol Be KR E S e 1
defined in the detail ed descr®ption. Detail ed
description of the |nvent|¢n/ The fol] ow ng paragraphs
provi de definitions of e v;mlﬁ Renical noieties
that make up the conpou to the invention
and are intended to appl Nl y Ahroughout the

specification and cl ai\ns éﬁ—&th rw se expressly
set out definition p i des a brbader’ definition. The
term"MWs" refers to Ymatri x netall oprotei nases". For
recent reviews of MWs, see Viege et ah, 2003 above;

Fin ton ot ahs 2003 bove 2003.. above
I O G S L AN
Patents 12(5):665-707. Illustrative but not I|n1t|ng
exanpl es of such MWs are: Coll asenases; usua

Tn g8 tghhespactvihe Hlven%%@egldﬁﬁ oRRpeuRds asprding ol owula (V):
col | agen- based tissue e.g. rheu £0|d arthritis and

osteoarthritis: MWwP-I (aI '¥$?e2§ recOl | agenase 1, or

fi brobl ast col | agenase), jl;ﬁljr col | agen 1,
HO \rJ\
6

OH O R

V)
wherein A, Rl, RZ, R4, R’ , R6, R’ and n are defined in the detailed description.

In a neinth aspect, the invention provides compounds according to Formula (IIT):

(1)
wherein A, R', R?, R*, R®, R® and R’ are defined in the detailed description.

Detailed description of the invention:

The following paragraphs provide definitions of the various chemical moieties that make

up the compounds according to the invention and are intended to apply uniformly through-
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collagen 11, collagen 11, gelatin, proteoglycans.
Over-expression of this enzyne is believed to be
waswenidased with enphysema, w th hyperkerat osi BCERP2005/053616
at heroscl erosi s, overexpressed alone in papillary
carci noma. MW-8 (al so known as col | agenase 2, or
neut rophi | col |l agenase), substrates coll agen |
collagen Il, collagen Ill, collagen V, collagen VII,
collagen 1 X, gelatin over-expsession of which can | ead
to non- heal i ng chronic ulcers. MW- 13 (al so known as
ltl‘} asg@aﬁéaqloﬁ)and SRS ﬁlﬂ%ﬁsdn“tﬂ:l%r@ﬂe% %x#)ress(ffée{t %g&‘ﬂaﬁlnitlon provides a
, agen |V, coll agen 'agen X,
hroadeag@fmlt)dm/ fibronectin, gelatin, recently
identified as being over-expressed al one in breast
carci noma and involved in rheumatoid arthritis.
ThHer tore 'Y IS refdfyRo 3ma@ixSctkiiepibteiagscst. IFORRIcyift rﬁvﬁw)vs of MMPs, see
substrates collagen 11 collaaen 'V, coll agen

e eiin D95 214 dustenn d 20, abgverobletie o al, 2003, above and

DBYrehty xR, %@2 ‘E?cp@f? Up%‘&ﬁTﬁéPaﬁ%tzb Wf&hi&qfid) %65-707.
at het osci’erosi s, aneurysm and restenosis. Cel atinases

_inhibition believed to exert a favorable effect on
TN arti tastasis MWP- 2

(BEREEN: RitheP Bl Rple R PSR ISHRRAE 2 Mhaee

basenment nenbrane col | agenase, or proteoglycanase)

strates Col | agen, | Cblla !
@é@‘p’afg@éﬁww Satet ¥ith @ieraty éwks%fo w«?aiawﬁ collagen-based

15sQihd @g@ﬂelﬁﬂia\/mdﬁhﬁt%ﬂid dhd oklcBaiRRt i N, gel atin, nidogen,
believed to be associated with tunor progression

MMl)o.hdhlS@ faeyn |ag|qoyagegp,set Lper firoblestl endlagen@pe)gbubstrates collagen I,
c%ﬁg eisﬁlcgg %kﬂ%ﬁr ‘ﬁ I1ﬂr, Braqg%giﬂaﬁsu m{ﬂse)%?&mgﬁ |05° ﬁl\fse%z%q%]e l?sebeheved

associ ate
toébey dsscoiatedvels emphypsethaTwith sltypsrikmbo s rafid tathebasclerosis) needexpressed
LN acute Iungglnflannatlon and in respiratory distress

AnFdP BRSPS %et al , 2004, Expert Opi n.

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.

MMP- 13 (also known as collagenase 3), substrates collagen I, collagen II, collagen III,
collagen IV, collagen IX, collagen X, collagen XIV, fibronectin, gelatin, recently identified

as being over-expressed alone in breast carcinoma and involved in rheumatoid arthritis.

Stromelysins:
MMP-3 (also known as stromelysin 1), substrates collagen III, collagen IV, collagen V,

collagen IX, collagen X, larninin, nidogen, over-expression believed to be involved in

atherosclerosis, aneurysm and restenosis.

Gelatinases - inhibition believed to exert a favorable effect on cancer, in particular invasion

and metastasis.
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I nvest. Drugs, 13(3): 255-267). MWP-9 (al so known as
gel atinase B, or 92 kDa gel ati nase), substrates
w@edobages |, Collagen 111, Collagen IV, Coll ageer/®P2005/053616

Col l agen VII, collagen X, Collagen XFV, elastin,
fibronectin, gelatin, nidogen. The above enzyne is
believed to be associated with tunor progression
t hrough specificity for type IV Coll agen, to be
rel eased by eosinophils in regponse to exogenous
factors such as air pollutants, allergens and viruses,
e (Y o e G 2y b hihahE SRATA fhmbrane colagonase,
drleamtetbgiwnaﬁ) sﬁldsfratksﬁ)ollagmi Ta€okagen dlh Collagdnd Vi, ﬁvﬂagced/ Collagen
i te | SET

@(?ﬂj ﬁ:gll?ﬁeré l)%iggcﬁltlag n}l({/\é %ﬁ I';bé?ﬁ/ cg mdogen believed
t() m%ocﬁmdi ithataiofrdgiéssidh Aroagh abec1ﬂ&@'4for ahm/a) .Collagen (high
MWP-9 is al so thought to be involved in_strok
e{xp[ﬁsgf)%lﬁﬁrvgfl 11h$011d%@tggrs angd p%lp@é(ed @4l(eg355002ai@swry]@§helr ability to grow,

ikPde 288V el dpe HeMisod VAE:1d 2nd %&%te{%%?(\"ﬂxsl@% be mVOlV?\)iE )1n acute lung

met al | oel ast ase, human nacr ophage e t ase,
igflsmetioncend jitb respisatoryn distress riyniiemeb@{risdve ¢t b, B0@dy Expert Opin.

IQQ?FI%H%% TR 53¢ -h i nhibition and regul ation of

i on’'such multiple sclerosis {Vos et al,
2003, Journal of hburoinnunology, 138, 106-114) and to

ﬁ@g ?al LA %!n? e Hﬂz;sg llggg} B%EBE h%lgt%?ygé) %t%lt% BSLIYa[g%rll I, Collagen
@t ﬁ%l’l&%ﬁ'ﬁr ©81laen 3N WIS VI dco‘llﬁééne}ﬂ QSélfager! REV, clastin, fibronectin,
expreSS|on " _associ ated disorder” reférs to a

gelatioy didegwnildh abeva envamelip dcheyed el iba gssosiatddewitih yumer pragression
0]

G RO IFRERy B Pl Sy i o

dXOgdsnauszl dateasach ias rafs pelhttants ai]‘ergehsa aﬂdllms@f te behinvolved in the
dj,sorders. Suchdi sor cl ude

BLBASG] TPRERT: SbrubBee XIras) (T Fl o el The Lancer

MRRéBEAt 2,0047-756) 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).

Unclassified MMPs:

MMP-12 (also known as metalloelastase, human macrophage elastase, or HME), substrates
fibronectin, larninin, believed to play a role in tumour growth inhibition and regulation of
inflammation such as multiple sclerosis (Vos et al., 2003, Journal of Neuroimmunology,
138, 106-114) and to play a pathological role in emphysema, COPD (Belvisi et al., 2003,

Inflamm. Res. 52: 95-100) and in atherosclerosis, aneurysm and restenosis.

The expression "MMP-associated disorder" refers to a disorder which is treatable according
to the invention and that encompasses all disorders in which the expression and/or activity

of at least one MMP needs to be decreased irrespective of the cause of such disorders. Such



10

15

20

25

[llustrative but not Iimting exanples of such
MVP- associ at ed di sorders are: Cancer such as breast

wa@2m6®107and solid tunors; inflammtory di sor dePGT/BP2INS/053616

as for exanple inflammatory bowel diseases and

neur oi nfl ammati on such as nmultiple sclerosis; |ung

di seases such as chronic obstructive pul nonary

di sorder (COPD), enphysema, asthma, acute lung injury,

and acute respiratory distress syndrone; dental

di seases such as periodontal disease and gingivitis;

: S

R e e e D Aot LI PO mateix (BOVD)
degtadatsans, cirrhosis and chronic liver disease;

ases such a
e By o AR 345108 B it BBUP st i bamnare
csahlcermsh 8s Bi¢hst chrider okl solid p@sérsy iafladnaoby distrdas iséchedsdor example
stic fibrosjs; vascul ar pathol ogi es such as _aaqrtic
laﬁ@am@m bawik diseaser agd neurqigllammalipny sheh as multiple sclerosis; lung
Fi&aslis KR RS tchYonR BbdRILER PhiRlonky! &iE&HérO{COI‘IS)? RIpASictna, asthma,
opt hal nol ogi cal di sorders such as diabetic _
acute] hmgammry dnd/ agyle @ymmt@‘ﬁredlsmwymdm@en@wi@wamdsuch as
r ngd. degen I .-
SRS Hh680 DU ARSI SN SRRP 36 8 bt and
rﬁahﬂdt&ﬂlﬁﬂhnh@lrvéiﬁdls@béﬁshih asdiver ﬁbﬁo@lsaﬁiﬁm a&fdtchﬂinl'rqliver disease;
roups,. havi n to 6 carbon_atons. This.termis
e disepen g1 0 BB TAEOW HPPISa iy iposn ppgipfoselerosi,
§g'§t@ﬁ'i<9 R¥leros3- Btk Yiibrodis 0 Bt Hhdiatidl (iBHsK and)-dy80Y | itREMk; vascular
he ke. By anal ogy, "Cl-Cl2 -al kyl" refers to
_ sesvch s kaprtlcgawwnh @mer@clpzrqsw, heparienyon eardipmyopathy and
ﬂﬁ%bﬁég@éln c%ncﬁasteﬁ%g(% a0 gh% %i %rlgs&&e% l:lc'h %C&leLe'tlc rgtmopathy,

decanoyl ecanoyl groups
d%ﬁéye(ﬁly@daimw hiacule ﬂeganeﬂaﬁommnbcomh@hhlca’akgﬂ amglrdeggserative diseases of

avi ng to 10 carb at ons, refers to
t ﬁ%@%}%ﬂWm§P¥§Pn§W%UE§nHQVPWBC%m?ﬁSSegépbon at ons and
"d-Cs-al kyl" refers to nonoval ent al kyl groups having

1 to 5 carbon atons. ) ) )
“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,
decanoyl, undecanoyl and dodecanoyl groups and “Ci-Cio -alkyl” refers to monovalent
alkyl groups having 1 to 10 carbon atoms, “C-Csg -alkyl” refers to monovalent alkyl groups
having 1 to 8 carbon atoms and “C;-Cs-alkyl” refers to monovalent alkyl groups having 1
to 5 carbon atoms.

“Heteroalkyl” refers to Cq-Ci2 —alkyl, preferably Ci-Cs —alkyl, wherein at least one carbon
has been replaced by a heteroatom selected from O, N or S, including 2-methoxy ethyl.
“Aryl” refers to an unsaturated aromatic carbocyclic group of from 6 to 14 carbon atoms
having a single ring (e.g., phenyl) or multiple condensed rings (e.g., naphthyl). Aryl include
phenyl, naphthyl, phenantrenyl and the like.
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"Heteroal kyl" refers to C1-Cl2 -al kyl, preferably
Cl-C6 -al kyl, wherein at | east one carbon has been

wo epbacesl by a heteroat om sel ected from O N OPCBEP2005/053616

i ncluding 2-methoxy ethyl. "Aryl" refers to an
unsaturated aromati c carbocyclic group of from6 to 14
carbon atons having a single ring {e.g., phenyl) or
mul ti pl e condensed rings {e.g., naphthyl). Aryl

i ncl ude phenyl, naphthyl, phepantrenyl and the
like."Ct-C -alkyl aryl"™ refers to aryl groups having a

Qh e ny )é‘ 1® E‘Qé‘% :t(%( g&ﬂ Erouef]ﬁé\‘ﬁ%)g ¢ I@%-alilwl S?lgﬁméht lrﬁ:thIMg methyl

rs to
phahjdy¢thglrrma1@dah¢thed@(ean aryl substltuent i ncl udi ng 3-

LSRN YERE B0 s ol BAE SRk, pucne

;ﬁlbnyaptopamyctlheﬁzyfluﬁcedleﬂmcag het er oar onat i c group
Particul ar exanpl es of heteroaromatic §¢ou ps include

“Sistqrearal TG s i meneRalin heteragromalig. ot Bicycligyariantrigy lip fused-ring
HetHrddromhitl §RYh:; PhiticGBF @kdthp 1e§3)6?41@{e¥darorh§tﬁ:x?&>ﬁbé’ Imclude optionally

thi azol yl, “i sot hi azolyl', pyrazolyl, 1, riazolyl
substituted pyladjdj pyrrolyl, pydmiginyli fuxryll Hienyl, 1g11d]a,zoly1 oxazolyl isoxazolyl,

tﬁf%o%ila 6)5(0?1 de%y 11 yt/)?zll‘a?olglx 3?%,? %r?ain 1,2,4 tﬂa]é’hfl’r I1 2.3- oxafhazolyl 1,2,4-
m%m,y' 1 B -Seadiabotgl, 0] blenzmkwmolymsao@mmfyur yI 1,2 3-triazinyl,

b enzot F '€ F%%ﬂdmi'g{(ﬁ Oe}nrzlgiaﬂ?,lr% gqcxb;ar?z%gg% ot bl e é‘eyyl benzotriazolyl,

1bd’6eﬂﬁ%l§][aﬁyl ZndRlyRY isofidblyl, b@m@ddma%emmdaa&w q}&ﬁd&@tlﬂ—a]pyndyl
qU|noI|Z|nyI, qU|nazoI|nyI, ptha azin I, qU|noxaI|ny ,

n:mbmcﬂyll, benapragalyldi ayinolizeyli dwfiwvalinilpyathalgainyl, quinoxalinyl,
i soqu gi?éflm(ﬁ%{ll &Aqo :fw 'ngrgihg}l gy{?&ﬁ¥gkj%¢%da ?r:ﬂﬁg‘? %)/Fll’ﬁ?—b]pyrldyl,
quirtnlyl, &Oqﬂhﬁlﬁhydfmmqilﬁﬁﬁﬁ tgirahydroguinelyl, f?ﬁé’tS-&idermsoquinolyL
T A A
“(ﬁld%ydlkyil URstdrbary B Nofers N6 | heikdrBgyMBEdupt Having! a A\ Ld1Ryl substituent,
1nc1ud1ng methyl furyl and the like.

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

“C,-Cg-alkenyl” refers to alkenyl groups preferably having from 2 to 6 carbon atoms and
having at least 1 or 2 sites of alkenyl unsaturation. Preferable alkenyl groups include
ethenyl (-CH=CH)), n-2-propenyl (allyl, -CH,CH=CH>) and the like.

“Cy-Cg-alkenyl aryl” refers to an aryl groups having a C,-Cs-alkenyl substituent, including
vinyl phenyl and the like.

“Aryl C,-Cs-alkenyl” refers to a C,-Ce-alkenyl groups having an aryl substituent, including
phenyl vinyl and the like.

“C,-Cg-alkenyl heteroaryl” refers to heteroaryl groups having a C,-Cg-alkenyl substituent,
including vinyl pyridinyl and the like.

“Heteroaryl C,-Cs-alkenyl” refers to C,-Cs-alkenyl groups having a Heteroaryl substituent,
including pyridinyl vinyl and the like.
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"Heteroaryl d-Co-alkyl" refers to C-C -al kyl groups
havi ng a heteroaryl substituent, including iuryl

woredohplo7and the |i ke. "C2-C6-al kenyl " refers tPCHER®BNY53616

groups preferably having from2 to 6 carbon atons and
having at least 1 or 2 sites of al kenyl unsaturation.

Pref erabl e al kenyl groups include ethenyl (-CH=CH2),

n- 2- propenyl (allyl, -CH2CH=CH2) and the I|i ke.

" C2- C6-al kenyl aryl" refers tm an aryl groups having a

C2- C6- al kenyl substituent, including vinyl phenyl and
‘g%%&zﬂléﬁ?l \‘B%F gtrO%rE))g@% %&éﬁﬁg%gerf]‘elglrﬁ ?1'@1§m grtolf'ﬁ% a é% t6 carbon atoms and
hamiigiadlileagt pBesiigs ofvalkydyl ainshtyrhtgor, pkeé‘erredceﬂkﬁﬁ'l gtdupﬂ;nclude cthynyl

(Gt ey ECTRERE R Bolel ang v nyt pyri di ny
9033dC§ Bﬁ:l&ﬂl&ﬂ’ cfEig 1t6 raoﬁﬁﬂﬁte&:%a@@cﬁ:hlk efotp off 618/ td @ carbon atoms

kenyl groups having a Heteroaryl| substituent,

ha”@‘gt?oﬁmﬁé" P9 (e8-rpiclohipxig) ormultipleeondansed timesde ga nripagyD. Cs-Cs-
from2 to 6
& sfo 21 1‘&1?18 c'ﬂ%Jeﬁtgf ‘Ez h&'&ngngb?W Sﬁlf’t‘ﬁb e rome O

sites of alkynyl
‘ﬂ{mocylchmlkgﬂ’, referstoer @ﬁ@s -aydioatiyyil ggrupuapsoridinglteithe defihition labove, in

- roar | (-CH2 d the ||ke. ..
i o, §EqtBaR Bpms apciaiaced by BEropdifun cheo oyt erpup consising
IO NK, ¥ mﬁg defined 8s Bpdrbgdh G ridiByl NEvieR@ydodkylgh@udd pigrolidine,
(e.g., cycl ohexyl) or multiple condensed rings (e.g.,

pipyrazing, rayp @V@l whphydrofureae gerbthe Jike-opent yI |
Qcﬁ]%}iw or P _ 1 C I Y aNre
refers toc%;d%fqtl cychoa ¢ éﬁlr:%%(%lk Hgb& Py Hﬁlﬂ? £YEx Co-alkyl
bsftltunnt|1m1u<abg)mthy1r¢ywlhp@ltyllapdﬂmlikecar bon at ons are

d ,oat rrschsn m t he qgrou

RALST G orakiT SRR & Cebhghalrihi JePHBypoGusgyeloaty
siBtidne, iiidbdin® Gysiclopbiyl prbpﬁlauai theiker ol i di ne,

“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.

“Carboxy C;-C¢-alkyl” refers to C;-Cg-alkyl groups having an carboxy substituent,
including 2-carboxyethyl and the like.

“Acyl” refers to the group —C(O)R where R includes “Ci-Cis-alkyl”, preferably “Ci-Cs-
alkyl”, «
“heteroaryl C;-Cg¢-alkyl”, “Cs-Cs-cycloalkyl Ci-Cg-alkyl” or ‘“heterocycloalkyl Ci-Cs-
alkyl”.

aryl”, “heteroaryl”, “Cs;-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl C;-Cg¢-alkyl”,

“Acyl C;-Cs-alkyl” to C;-Ce-alkyl groups having an acyl substituent, including acetyl, 2-
acetylethyl and the like.

“Acyl aryl” refers to aryl groups having an acyl substituent, including 2-acetylphenyl and
the like.
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pi peridi ne, piperazine, norpholine, tetrahydrofurane
and the like. "G -C -alkyl cycloalkyl" refers to

w@306810yc| oal kyl groups having a C-C -al kyl PCT/EP2005/053616

substituent, including nmethyl cyclopentyl and the

i ke. "Cycloal kyl d-Ce-alkyl" refers to d-Ce-al kyl

groups having a C3-C8-cycl oal kyl substituent,

i ncludi ng 3-cycl opentyl propyl and the like. "Ct-C
-al kyl heterocycl oal kyl" refens to heterocycl oal kyl
groups having a Ct-C -al kyl substituent, including

y l.pt.Re i.n | I Y » G v
RSP R IOTON Uy KDL B, -c.c
*kmmfoﬁﬁbeaﬂWyy”sﬁﬁsﬁk@u@nﬂkﬂfn&hmdbqgkmﬂwﬁtﬁybm"hmmnmyF

Qi i dyly, and._t. Y e Q. t.he.drou
B o B5ectdntl Qe R L o CCF Ll R o

agltemyp’§ s (lgCa-alk@aylbOXhetérbw | CHEPAlkynyIG| tdichglkyl C,-Cs-alkyl”,
-carboxyeth and the like. "Acyl" refers to the

‘gesmsycleliy i idhetlkyIR i ncl udes "d-Cr-al kyl ", preferably

“Ae Io% —ﬁikyl” rél’éﬂél to CilELakA2Eups hav;lng an acyloxy substituent,
c oal k , "heterocycl oal kyl" aryl

icludieg atdpydmc aci ethjelramr gid e liks- al kyl "
w3 C8- I - Ceval Kyl " L Ky] 0 e
é?@ rgﬁéﬁsyﬁ%%é%i&g I_Q%B?%ﬁéaéf:l? fﬂclutdese ‘aé,ce X]%Xp%r Y 1 or hetero-

dr gl ioh GargnC ﬁCé/—hlk?Hhﬁ t‘hétereary] Ci- ﬂl@-lalktj}l”n Qre&l’fﬁd}dlkoxg -groups 1nc1ude for
acet | et hyl a like. ﬂfc aryl refers to aryl
% ﬂh@ noxy avdithg i ncl udi ng

‘2\1@&81 (YJ-QPSI'R%!” Iéfégs Uﬁkéﬂy@oupﬁ%vﬂ@’a C'i @2—%[1«%11 ts&sﬁﬂ@nt including

group - where R includes
m@gommewomwwl'andﬂ@zﬂ@a al kynyl "o C3 C8 cycl oal kyl "

Hﬁ&)&%&%gﬁ}ll’m%ﬂé%l to’ the agrréf —C(&ﬁl@ GWdfeY i{ includes H, “Cl-CG-alkyl” or
“aryl” or “heteroaryl” or “aryl C;-Cs-alkyl” or “heteroaryl C;-Cg-alkyl” or “heteroalkyl”.

“Alkoxycarbonyl C;-C¢-alkyl” refers to Ci-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.
“Aminocarbonyl C;-C¢-alkyl” refers to C;-Cs-alkyl groups having an aminocarbonyl
substituent, including 2-(dimethylaminocarbonyl)ethyl, N-ethyl acetamide, N,N-Diethyl-
acetamide and the like.
“Acylamino” refers to the group -NRC(O)R’ where each R, R’ is independently hydrogen,
“Cy-Ce-alkyl”, “C,-Cs-alkenyl”, “C,-Cq-alkynyl”, “C;-Cs-cycloalkyl”, “heterocycloalkyl”,
“aryl”, “heteroaryl”, “aryl C;-C¢-alkyl” or “heteroaryl Ci-Cs-alkyl”, “aryl C,-Cs-alkenyl”,
“heteroaryl C,-C¢-alkenyl”, “aryl C,-Cs-alkynyl”, “heteroaryl C,-Ce-alkynyl”, “cycloalkyl
C,-Ce-alkyl”, “heterocycloalkyl C;-Cg-alkyl”.
“Acylamino Ci-Cg¢-alkyl” refers to Ci-Cs-alkyl groups having an acylamino substituent,

including 2-(propionylamino)ethy] and the like.
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"aryl d-Ce-alkyl"™ or "heteroaryl d-Ce-alkyl", "aryl

C2- C6- al kenyl ", "heteroaryl C2-C6- al kenyl", "aryl
w@200601Eabkynyl ", "heteroaryl C2-C6-al kynyl", PCT/EP2005/053616

"cycl oal kyl G -C6-al kyl", "heterocycl oal kyl

d- Ce-al kyl". "Acyloxy C -Co-alkyl" refers to Ct-C

-al kyl groups having an acyl oxy substituent, including
propionic acid ethyl ester and the Iike. "Al koxy"
refers to the group -O-R vvhere R includes "d-Ce-al kyl"
or aryl " or "hetero aryl" or "aryl C-C -alkyl" or

“[HQIH g@ﬂ(ﬂ}él tOQhe%Plgé CéO;F(N‘,ﬁf ef (vﬁgreaéa!éﬁ)w RY, Ok"pzs tilﬁigpendently

exa ; et hoxy, enoxy
Hyidkagen," Al“Kosg-alBiyl’To ‘é(l::kﬁj‘&—alkctaﬂ &rs “C@C&Iaklymﬂ”,gr é‘@p@s—cycloalkyl”

27 CG( 9y k b 4 d '3 2
g R S e S R O gt R
‘fafyi (gr&tbﬂkenﬂ ’Q)‘Ké{érmtigr ez—&-b,lkﬁhylde&r}lﬂ Cr-Cl= aﬁleyn@'l’k Yheterdiryl Cr-Cs-

or heteroa -al ky or
allﬁrélyg “ lkyl G- CaTaﬁwl” “B?temﬁgql%arl]@gﬂ(lsﬁpmalkyl” and where R’ and R”,
to@étﬂf&xxyﬁl@rtﬂéoﬁ‘i% & alonr &) Wiich tfu%f BreSatfabhddl o oftidndlly form a 3-8-

gfoups havi ng an al koxycar bonyl” substituéent, 1ncluding

Inel(lb@ﬁlwtmmmaﬂi@hymg ethyl and the like.

o8 SR AT

éjggn oga(r:g aﬁﬁ% lreffgrg t5'! G c%pékry gﬁ%pglﬁﬁ Vil gel%"ﬁgf it El%nt including

2- aV’kméthsalnre&Icyéthﬁranheﬁeelmr yl or "ar yI G - Co-al kyl " or

.het eroar 1- Co- al k ncl udi ng N-phenyl ..

G e FeTorion fca Pty T RERBH pfore, B . s i isdependently
hydtdpéh gr“@ -ah@l’" Ng“@PCARKBRTAT be@yb 4 bt U@‘@%-Cg—cycloalkyl”

“I ncludi ng 2- (di m,e,t hyl am nocar bonyl ) F1y” \ .

éve@tq&mld@lkylku Rerpl e heteraaet” nCd-&-&H@’ tal’ﬁé Iquéleteroaryl Ci-Co-alkyl”,

é el h (R 2 .

g%lysﬁ]?en Lpen en%rglb %Elrg Ig’ﬁ,’ ARl fidBaryt C-C,

alkynyl”, “cycloalkyl C1-C6-a1ky1” “heterocycloalkyl C,-Ce-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.

“Ammonium” refers to a positively charged group -N'RR’R”, where each R,R’,R”’ is

2

independently “C;-C¢-alkyl” or “Ci-Ce-alkyl aryl” or “Ci-Ce-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.
“Ammonium C;-Cs-alkyl” refers to Ci-Ce-alkyl groups having an ammonium substituent,
including 1-ethylpyrrolidinium and the like.

“Halogen” refers to fluoro, chloro, bromo and iodo atoms.

“Sulfonyloxy” refers to a group —OSO»-R wherein R is selected from H, “C;-C¢-alkyl”,
“Ci-Ce-alkyl” substituted with halogens, e.g., an —OSO,-CF3 group, “C,-Cs-alkenyl”, “Cs-
Ce-alkynyl”, “C;-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “aryl C;-Cs-
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"G -C 6-al kyl", "C2-C6-al kenyl", "C2-C6-al kynyl ",

"C3-C8-cycl oal kyl", "heterocycl oal kyl", "aryl™
wo beberwoaryl ", "aryl C-Ce-al kyl" or "heter oarpeT/EP2005/053616
Ct-Ce-al kyl", "aryl C2-C6-al kenyl", "heteroaryl
C2- C6- al kenyl ", "aryl C2-C6-al kynyl", "heteroaryl
C2- C6- al kynyl ", "cycl oal kyl d-Ce-al kyl ",
"het erocycl oal kyl d-Ce-al kyl". "Acylamno C-C -al kyl "

refers to & -C -al kyl groups taving an acyl am no
substituent, including 2-(propionylam no)ethyl and the

Lke . . e >50¢¢ » <y
o RSy CELEER oS HLRUR N SR ANB MRy,
CzEﬁJe-ﬂByrgyﬂ’k y[heterda@ CoCahlkemyll’," S‘cycloalkghb Ca+(kyaﬂ§yl”,, “heterocycloalkyl

gycloalkyl "heterocycl oal kyl", "aryl"
1té‘t%ﬁ%a’ryl aryI d- Ce-al kyl " or "heteroaryl

‘f$uﬁ8nsab)l§yC'1'-C6-'édey1 refﬁs %C@Uganqyl ‘group# hﬁ‘ﬁhg)arsytlfonyloxy substituent,
C2- C6- al k ynyl ", heteroaryl

ingduding 2e(¥n£§1wwlfonylwe¢tbﬂl ava9 |theo‘11<ee al kyl "

“SAEbANO ¢S 8 didlp 453 Whbrein RAY sé’l@%@ﬁg‘)r'n RN, “heteroary!”,

toget’her with the nltrogen atomto which they are
‘GhiGalied), “€CarCoadil’o asbistipntddowith halogens, engntoar-&6.-CFs group, “Cr-Ce-

50 GY-Cl »ol lec » 0z Lfers,t »
a@etn%f Fﬁ% C10 %ﬁklﬁllal \% -cgélgélgﬂr o & éer?!: ({ E é nt %{'}ﬁ ‘L}leteroaryl
“and| CL‘AGKDJ—I@ky’ﬂ” (oi'\f‘hmet‘diyjlllﬂleﬂjéiﬁ)l)(?lf hYdryHGQ-Oé-laB(ehylk,e‘.‘heteroaryl C-Co-

Ao B G p ARt R%r% walic-Casloghil | efoaof Ecator

“h%r&?claél W1LCe-alk§‘i'2 -al kynyl ™, " C3- C8-cycl oal kyl ",
het ef ocyc oaIkyI , taryl", heteroaryl " Ct - Ce-al kyl

‘Sulfpnyl 6n-Cotpdiyd? tdery ko Cr-Cealky] grpips havinga sulfonyl substituent, including
e
“Soifimybatckers tada Gupl k${O)R™ WwhereindR ys:d;edm:kddyﬂrom H, “Cl—CG—alkyl”, “Ci-
TG A G TR /o
Al’lgny%’;}‘gf E%yﬂgfgﬁg g‘?feiélrocyefoaikg’" Cayrl kydterddryl”, “&¥§1 Ci-Cs-alkyl”
or “heteroaryl Cy -Ce-alkyl”, “ YCZ-CG-alkenyl” “heteroary]l C,-Cg-alkenyl”, “aryl C,-Ce-
alkynyl”, “heteroaryl C,-Cs-alkynyl”, “cycloalkyl Ci-Ce¢-alkyl”, “heterocycloalkyl Ci-Cs-
alkyl”.

“Sulfinyl C;-Cg-alkyl” refers to Ci-Cg-alkyl groups having a sulfinyl substituent, including
2-(methylsulfinyl)ethyl and the like.

“Sulfanyl” refers to groups —S-R where R includes H, “Ci-Cs-alkyl”, “C;-Cs-alkyl”
substituted with halogens, e.g., a —SO-CF; group, “C,-C¢-alkenyl”, “C,-Cg¢-alkynyl”, “Cs-
Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “aryl C;-Cg¢-alkyl” or “heteroaryl
Ci-Cs-alkyl”, “aryl Cr-Cg-alkenyl”, “heteroaryl C,-C¢-alkenyl”, “aryl C,-Cg¢-alkynyl”,
“alkynylheteroaryl C,-Cs”, “cycloalkyl C;-Cs-alkyl”, “heterocycloalkyl Ci-Ce-alkyl”.
Preferred sulfanyl groups include methylsulfanyl, ethylsulfanyl, and the like.

“Sulfanyl Ci-Cs-alkyl” refers to Ci-Cs-alkyl groups having a sulfanyl substituent, including

2-(ethylsulfanyl)ethyl and the like.
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"cycl oal kyl ", or "heterocycl oal kyl", and where R and
R, together with the nitrogen atomto which they are

wa@tdoaohed; can optionally forma 3-8-nmenbered PCT/EP2005/053616

het erocycl oal kyl ring. "Amno C-C -alkyl" refers to
Ct-Cs-al kyl groups having an am no substituent,

including 2-(1 -pyrrolidinyl)ethyl and the |ike.

“Ammoni um' refers to a positively charged group - N+RR

R', where each R5R ,R' is independently "d-Ce-al kyl"

or "Ct-Ce-alkyl aryl"™ or "Ct-Ce-al kyl heteroaryl", or
“S‘ﬁl‘fﬁﬁﬁ%j b refeﬁrtﬁ" h%rb@;?] ORRSIH K¥there ¢ \(Ij\’l}]v‘ﬁefrﬁhﬁe§ﬂﬁependenﬂy

R, together wt itrogén atomto which t
hyldt(wh,ed “Co-&la- aﬂqtyﬂi ondl4+ Cj‘s—albclmlé 3G Fealigndy, “Cs—Cs—cycloalkyl”

BRI, Ko HAderpad T o B, gt o Khetef B Gr-Conaliyr,

“fafyg |Gifﬂs%kehyE’§ hhdt@er'DCb@kJﬁlkUﬂSﬂaﬁdr}ﬂ@ todleynyPth@gemryl C,-Co-
refers to fluoro bronp and i odo_at ons.

alleymy ”o?ﬁmcm&yl?le?erfl%(y%” “laetegfaw&]@alk@h@ Sstlkyherein Ris
‘&l 18 Hinb @deLallgﬂ’ Gefedd l%' bl Cg-gikype dks\é Ihav1ng a sulfonylamino

substituted w th hal ogens, 3 group,

substit@eL, ancteding 2-(cthyisul laml@aéyiyl-and-mw cycl oal kyl "

"ér“?‘%i%“?‘f’@l' (%gflell'(sytphe%ré’ar grgy N(]a%e %/Gh R,.R‘FJl rf(:iudes 1ndependent1y

Hydrdgén,al k‘ellil-ﬂg—"alky'l’h et eCra¢- ¥]!ke1(§2’ CB“GJ; K&aﬂdﬁi 17, d ar«gh-Cs-cycloalkyl”,

“%&;{;‘ch«gp@}%‘ “@1” e%rggrry hef“é(ll %)’%’%%)H "“heteroaryl C;-Cg-alkyl”,
erqz@zfmka&ﬂkenyl” %tér@ﬂ'yi exy Qﬂ(@@ﬂal Ml [&tmﬁl}’l Y “@tergaryl Cr-Ce-

-al k grou havi ng(ua su | oxy subst i tuent

aligmy e q’ygloa h@t-ﬁy-la 1% ‘(ﬂfqurmw)(’@ﬂ@yﬁ-@nﬂlkb’he | ke
“A% %mféhqgl t‘;“f a?lg)ll’o r?fﬁpsu ﬁ,’% e(t:S@ g]kﬁ g\‘mﬁ% f‘%gr_\% & a,r’ninosulfonyl

se
éhustiﬁmena,l1kglhd1n§?1—lﬁ&3tcildhﬂkﬁainmomhfdngl)exgﬂrmd tlee like, an - SO
2-CF3 group, "C2-C6- al kenyl™, "C2-C6-al kynyl",
" C3- C8-cycl oal kyl ", "heterocycl oal kyl", "aryl"

“SaBitRated by hinsubstituted”: 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 “,

2 4

“cycloalkyl Ci-Cs-alkyl “, “heterocycloalkyl C;i-Cs-alkyl®, “amino”, “ammonium”, “acyl®,

“acyloxy®, “acylamino®, “aminocarbonyl®, “alkoxycarbonyl®“, “ureido”, “aryl®,
“carbamate”, ‘“heteroaryl”, “sulfinyl”, “sulfonyl”, “alkoxy”, “sulfanyl”, ‘“halogen”,

“carboxy”, trihalomethyl, cyano, hydroxy, mercapto, nitro, and the like.

“Pharmaceutically acceptable salts or complexes™ refers to salts or complexes of the below-
specified compounds of Formula (I). Examples of such salts include, but are not restricted,
to base addition salts formed by reaction of compounds of Formula (I) with organic or
inorganic bases such as hydroxide, carbonate or bicarbonate of a metal cation such as those

selected in the group consisting of alkali metals (sodium, potassium or lithium), alkaline
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"aryl d-Ce-alkyl"™ or "heteroaryl d-Ce-alkyl", "aryl

C2- C6- al kenyl ", "heteroaryl C2-C6- io0 al kenyl", "aryl
w@&200601abkynyl ", "heteroaryl C2-C6-al kynyl", PCT/EP2005/053616

"cycl oal kyl d-Ce-al kyl"™, "heterocycl oal kyl

d- Ce-al kyl". "Sul fonyl d-Co-alkyl" refers to

Ct - Cs-al kyl groups having a sul fonyl substituent,

i ncl udi ng 2-(nethyl sul fonyl)ethyl and the |ike.
"Sulfinyl" refers to a group 15-S(O-R' wherein Ris
selected fromH, "d-Ce-alkyl", "Cl- i5 C6-al kyl"

. ’ .
S it 30 it i
dﬂt}étzen’meyélrmad: lsghts' detivady from Tﬁe&ty@rmm,ydﬁneth'ya}mmw trimethylamine,

- "heter d- Ce-al )
gy sy iming ] EpATRAinG, BaBhiiie, N MeR gppoanine, NN
lﬁEpl%lylrﬁétKﬂFYQ"eth hdﬁh@ir@ﬁr yonfethaing | k@tﬂaﬂo'lamme diethanolamine,

ﬁcloalk yl d-Ce-al kyl ", "heterocycl gal kyl, K Cl1-C6-
ciinylonediamyige, Nomehylporoholing, procpive, piperdiacs pipgragine gnd fhe like are
&hﬁék{ﬂﬁat&%/énﬁ?wﬁhlﬁ%é écB?fé oiStH@ﬁlfsiahHﬁ%ntwhnC' udi ng
2-(methylsultinyl)ethyl and the |ike. "Sul fanyl"
refers toﬂgrou ps -S-R where R includes H,

pre salig. which| 4¢g | formggh &om ia @Gldmﬂ‘i‘hﬂqii’als@@ef%med with
1ﬁ?§§u& ?Lg dgﬁlgﬁﬁr&@}ﬁ &3@@%&?&2&? '},X d, sulfuric acid, phosphoric acid,

rﬁlniet aeid) ca;ad ltimalike)] 4y weHraglsilts fomatd mothr grigdnic 'aaidy lsuch as acetic acid,

(Efﬂ 1%&%, Km ac1d" Qlﬁ:t&en&? %:r <¥ Wa%léfc& %F%r%}d” ina].eéq, %)/t]ld ascorbic acid,
Yedzdi6 -arid yiamlic ,acuﬁ'ﬂ"a)/ﬁb)fd hagide ra‘l@ﬁi)é' adid- Yglutaﬁﬂ@'a@ﬂ' Kidphthalene

d- Ce- al kyl " "heterocycloalk - Ce- al Preferred
seifprig agid, @ph@ﬁ@n? fispkionic agid, wyd §91|Yfg&}ﬂytur0@% #ifsul fanyl ,
and the like. "Sulfanyl C&-C -alkyl" refers to

Ct - Cs-al kyl groups having a sul fanyl substituent,
‘iBhattmmtbut’gaIZy @eiﬂwyd%hrhlﬁ\mﬁy'bﬁ%a toydnyaguanpiohed that upon administration to
fers t

i ke." f R
éc%:épleé tﬁo‘% a m ?I%crvb(g%% dfrﬁ%férp%n% qrt)ly hlle act1v1ty 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
Ci-Cs4 alkyl, Ci-C4 alkoxy, hydroxy, amino, methylamino, dimethylamino, chloro and
fluoro; A, R', R R, R’, R®, R and n are defined in the detailed description.

R 4 R
\ R
( E)n \)\A_R1
HO\N - NW)\R7
X0 o0 FR°
Y Yl
aI

“Enantiomeric excess” (ee) refers to the products that are obtained by an asymmetric

synthesis, i.c. a synthesis involving non-racemic starting materials and/or reagents or a
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hydr ogen, "d-Ce-al kyl", "C2-C6-al kenyl ",

" C2- C6-al kynyl ", "C3-C8-cycl oal kyl ",
wo b@berwosycl oal kyl ", "aryl", "heteroaryl", "arptT/EP2005/053616
d- Ce-al kyl" or "heteroaryl d-Ce-alkyl", "aryl
C2- C6- al kenyl ", "heteroaryl C2-C6-al kenyl", "aryl
C2- C6- al kynyl ", "heteroaryl C2-C6- 5 al kynyl",
"cycl oal kyl d-Ce-al kyl", "heterocycl oal kyl
d- Ce-al kyl ". "Sul fonyl am no dwCo-al kyl" refers to -C

-al kyl groups having a sul fonyl am no substituent,

| ~{ et hyl f.aQy, lteAN I k
P & L, SR e R e i, o o
cRanti¥mdr e thg deder iohald pashahemt 5%%@9@&30@@;1 "Ct-Ce-al kyl ",
"C2-C6-a|keny|", "C2-C6-a|kyny|", "C3-C8-cyc|oa|ky|",
i o "heterocycloal kyl", "aryl" heteroaryl "aryl
An Gatedlleton!” 'or CIFN”hg L%éd) Hér)éin ﬁ-nﬁemﬁﬂ ky/includé z&iyytholecule defined as such
C2- C6- al kenyl ", "heteroar C2- C6- al kenyl ", "aryl
ipghedat e@pﬁ? Iﬁ;;npﬂsmg] é{reqxglgpl?% any4ypeg of I l)[i,ppyptmoned in the above section

BRI ORH,  pRR @Y I par AR IEREYP AR TNy arc inluded i the

ababd@dﬁngronu;m mauhmeﬂnemmwdingng thespnéssﬁtllﬁmﬁﬁﬂn IFN-B suitable
dnclu gm. &§%clohexylan1nosulfon eth | and the

in jaggor PESTCHY SHOn AR SRRTSPNG vailAblR s & Robif® (Scrono),
ARk WI(BREOTE Heditbhpychhfg)def i nition of the indi

vi dual substltuent the above set out groups, like
"alkenyl" alkynyl "aryl " "heteroaryl"

Igy %’ng}lﬁlﬁgﬁ%g&g% (flsl\? 8%%'(9‘%3}1’?\%&){} glén%fe 191 i $tlended to include

mbahstﬁnteﬂérsn sepaat s dMamah eigh, eyeot@ms@ by isol@ioR ffrom biological
"Qt-C -al kyl", "C2-C6-al kenyl" "C2- 06- 20 al kynyl ",
ﬂlg%(pr@mokgglmed byHAN Ay r@m}plg@t @ghmquesaﬁrgrp p@kaw_tlﬁq(ypkaryotlc host

ce ?ta%rxgéﬁ X% it Sﬁ% %@Jggﬁb c}(er va t(f\)’egl 9@' alflysl agalﬁéoﬁ{d(wtlve'ﬁ'agments.

ét er ocycl oal
Prafeyably, IFl‘&byﬂaoxwendé@wnmrﬂwmblﬂaennﬁnmmmtwa
"al koxycar bonyl ", "ureido", "aryl"

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.

Rebif® (recombinant interferon-fB) is the latest development in interferon therapy for
multiple sclerosis (MS) and represents a significant advance in treatment. Rebif® is
interferon (IFN)-beta 1a, produced from mammalian cell lines. It was established that
interferon beta-1a given subcutaneously three times per week is efficacious in the treatment
of Relapsing-Remitting Multiple Sclerosis (RRMS). Interferon beta-1a can have a positive
effect on the long-term course of MS by reducing number and severity of relapses and

reducing the burden of the disease and disease activity as measured by MRI.
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"carbamate", "heteroaryl", "sulfinyl", "sulfonyl"
"al koxy", "sul fanyl", "hal ogen", "carboxy",

wo eoohalooset hyl , cyano, hydroxy, nercapto, nitrBCT/BPZH05/053616

the like. 25 "Pharmaceutically acceptable salts or
conpl exes" refers to salts or conpl exes of the

bel owspeci fi ed conpounds of Fornula (I). Exanples of
such salts include, but are not restricted, to base
addition salts fornmed by react7i on of conpounds of
Fornula (1) with organic or inorganic bases such as

The %‘g%?f@‘é? Q%%‘?agg&lltﬁif?ﬂ e&%&g&gﬁgg éc%gdifé?{& #E invention
debéeis ion fiiRd hSo{ IFDEP usad. pot assi um or | it h| un)

al kal i neearth netals (e.g. calciumor nmagnesium, or
mﬁth an organic prinmary, secondary or tertiary alkyl

, mat "@g]n"?&l t’ﬁ@ #:Eﬁeﬂi:i% e}lla?nn fop R R Fy e@cmllﬂﬁant IFN-B1b produced in

rimnme ne, ethyla
Eli (edslhydoﬁmléiaally faiv&ilabiel ﬁ[‘defl ¢he tradopivok IB&aseron®, it may preferably be

-D-gl ucam ne, N5N -
@%}PF‘P@F‘I@WO}EIN eyerytsaeanddlay ¢t adosage ehehauhaf 770 to 300 pg or 8

q%ﬁ@ ?ﬁﬁfﬁﬁq {1 hanol am ne, ethyl enedi ani ne,

ﬁﬂ?k gpéne procai ne, piperidine, piperazine

and the i ke are contenpl ated being within the scope

of t he inst i nvention. A So cC rised.are .
Bseeqrdanes "‘flg'r‘h% BIEFeTS ARveBtiop: | a&a@%aﬁwﬁhw@t f%l'hiﬁt produced in

Ohib&e IGO0 Card Cell$ (éﬁOgcelllg)/ HoRftrQATF afdilabllc under the trademark

hydrobrom c acid, sulfuric acid, phosphoric acid,

Ananck®, #anay, prafethbiyhbe hdriimistereds infveinhusaglady bnee 4 wedked a dosage of
ani i d ch etic acid, oxalic acid,
Baitor B0l .8 ol Mt s BT Braderenes o unar

acid, maleic acid, ascorbic acid, benzoic acid, tannic
aci d, panoic acid, al ginic acid, polyglutanmc acid, .
Inalpmrﬂmce rvathsthe fpmsi:ni imaantion, rvatpsint THA ie mecodibsnaint HﬁNﬁla produced in

{“?SS R oYy el LHPNTsR Saffmenri i, Atr Esy i fho tradomark

8 iiS bR btclitabilP bk RBmieG bl SM-cuthfeotdp Wrbe tifkes a week (TIW) at a
prOV|d|ng directly or indirectly, the activity

ddisagsl ad 22 do frepg on6é Mitbitotld MAU pergpersent | y" al so
enconpasses prodrugs which may be converted to the
active

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,
succinate, fumarate, maleate, lactate, citrate, tartrate, gluconate, methanesulfonate,

benzenesulfonate, and para-toluenesulfonate salts.

It has now been found that compounds of the present invention are modulators of the
matrix metalloproteinases, especially gelatinases and elastase, including MMP-2 and/or
MMP-9 and/or MMP-12. When the matrix metalloproteinase enzyme is inhibited by the
compounds of the present invention, the inhibited MMP(s) is (are) unable to exert its
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formof the drug via endogenous enzymes or netabolism
Said prodrug is conprised of the active drug conpound

wo e@elofo7and a chem cal maski ng group. Such maskCTIBP2005/053616

group may be a cyclic acetonide of Fornula (F) 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 fromCl-C4 al kyl, ClL-C4

al koxy, hydroxy, am no, methylisam no, di nethyl am no,

chloro and fluoro; A Rl, R2, R4, R5, R6, R7and n are
éiil%{lrhcﬂﬁ:g B'@logfaﬁ ?ﬁf/&] kﬁé}m‘i{?&s bt L8 ts. THABSth 4 ©f the present
excess’ (lee refers to the products that are obtaine

ibyenginn asy theetfeticcussiphtildlyd treatinet. anal prgwenitiesicd’ dutpimimping glisorders
an -rraﬁerri %,tos’t a 'tei [} rgatdcli‘ rvi %lélfar a(ﬁde{aor : ea_gg%@lt Tabot, endometriosis
ag&nt’ﬁ‘eérf“sn DS H1%8T Ry CATI VAL SHECaR T a Y 588 BOPT 8 ’
iuRidegotiBkiediisCased) 6pbesS canterpfegpieiaiy diseades ahd fibrosis.or der

of at |east about 52%ee is yielded. An "interferon”

or "EFN', as used herein, is intended to include any

1HRhE EbEdifiRhi HednvARtisHFdvidas it alil dsDr@bHARa (1FOMPI i Si Ng

for exanple any types of IFNs nentioned in the above
section "Background of the Inwréntion". In particular,

EFN-a, IFN-b and IFN-g are ﬁg{gl uded i the above

definition. EFN-b i s theCpreier EFN according to

the present inventiBa. EEN, b Suit i n accordance
with the present invengionyls redgtly avail abl e
e.g. as Rebii(r) (SeroHo), sAvodex (78i ogen) or

Bet af eron(r) (Schering). The temh "i mR'erferon-beta
(EFN-beta or EFN-b)", as uSed herein, is intended to
include fibroblast interferon igp particular of hunan
origin, as obtained by isolation from bi ol ogi cal
Wwhai¢ls or as obtai ned by DNA reconbi nant techni ques
,&ﬁsoéae@feﬁlﬁ%h-%’%' _ 4 gukaryotic host cells, as well as
its salts, functional’ derivatives, variants, anal ogs
BuiscH acBifoensfa ogdsvitreithBr R erRibl y, EFN-beta i s i nt ended

0. mean reconbinant I nterferaon t a- . EEN- .
A oSt Fo odopetianel o LGkt Ry gibriued C-Co
AMOMYET Sptidhaly awwstibadd €,%Jalk@Syl; optionally substituted Cs-Cs-cycloalkyl,
including cyclohexyl; optionally substituted heterocycloalkyl; optionally substituted aryl,

including optionally substituted phenyl such as phenyl, halophenyl such as fluorophenyl
(c.g. 2-fluorophenyl, 4-fluorophenyl, 3-chlorophenyl), chlorophenyl (e.g. 2-chlorophenyl,
4-chlorophenyl), chloro-2-fluorophenyl and 2-fluoro-5-methoxyphenyl, cycloalkyl phenyl
(e.g. 4-cyclohexylphenyl), alkyl phenyl (e.g. 4-propylphenyl, 4-tert-butylphenyl, 4-methyl
phenyl), alkoxy phenyl such as methoxy phenyl (e.g. 4-methoxyphenyl, 3.4-
dimethoxyphenyl, = 3-methoxyphenyl, = 3-fluoro4-methoxy  phenyl.  3-fluoro-4-
(trifluoromethoxy)phenyl), butoxy phenyl (e.g. 4-tert-butoxyphenyl), propoxy phenyl (e.g.
4-isopropoxyphenyl, 3-fluoro-4-isopropoxy phenyl) and ethoxy phenyl (e.g. 4-
ethoxyphenyl, 4-propoxy phenyl, 2,2,2-trifluoroethoxyphenyl), cyanophenyl (e.g. 2-
cyanophenyl), trifluoromethyl phenyl (e.g. 4-trifluoromethyl phenyl), trifluoromethoxy
phenyl (4-trifluoromethoxy)phenyl), sulfonyl phenyl (e.g. 4-(methylsulfonyl)phenyl, 4-
(trifluoromethyl sulfonyl)), amino phenyl (e.g. 4-(dimethylamino)phenyl), biphenyl (e.g. 4-
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Rebif(r) (Serono), Avonex(r) (Biogen) or Betaferon(r)
(Schering). The use of interferons of human origin is

wabkme/op7ef erred i n accordance with the presentPCT/EP2005/053616

invention. The terminterferon, as used herein, is

i ntended to enconpass salts, iunctional derivatives,
vari ants, anal ogs and active fragnents thereof.

Rebi f(r) (reconmbinant interferon- b) is the | atest
devel opment in interferon themapy for nmultiple
sclerosis (M5) and represents a significant advance in

e R e e

ltrhrabblpmefl#ﬁb oaipdylephetyd (gg vihrozadot-G ’f}é)phcnyé hlyd bdnzefaranyl phenyl

(tﬁzéf aplg‘%) %fu&n- ¥ )P eny]{vu?l}% Olgy §8€s 1&&54 Hef mcciudmg optionally

subdtiiitb@ pYridingl, autln as @@nhmyls ety spyiridwsy] €€ ke qtm@mylpﬁﬁim-z-yl 6-
Iongleterm course of reduci ng number and severity

BfthylgyagRdyladglo @H@él% ﬁ“?lhés HUPRaYTgin (el i gféa@eyr:ﬂm 2-yl, 5-
&Lu&s%éﬁuaﬁtyu Vi § MichRortfRARIH£.91) 0 dMRombNS rfif1 r{g—bﬁ;mopyrldm—Z—yl)

EFN-BD i n the treat nent of rélapsi ng-reritti'ng

taﬂwpmeﬂwgl pyriding (eray éﬁ&m@wrel@ptémﬂmndm 21y 4- &tpﬁu@bmethyl)pyrldm-
A PR Forn Ry BT b el G B E & MBI R, pheny
py@ﬁh@l @@ pheaylopyriiin-2- ylbrwhdrophbmllyrsaﬁﬂmek fused pyridinyl (e.g. 4-[6-

R el BOBH e B Atralin e o S - Spbiy ncluding
dﬁﬁlogaﬁgaﬁl%sag@ed”?{ﬁkm§ V&L uGyPain-dEY; Hﬁéludﬁﬁg Stgiﬁonﬁﬂl substituted

accor nce wt resent ‘i nvention, where

thiadignalynsueh asmmchhps 3 Rbﬁ@d ubiadiarelylofei g Sseheppini 2 4rihiadiaralyl-5-y1);
0l P Sl ARG AR ALy B -
ywiptinduding oplicnally sobstieital oxadiazally] suchas égphenjrl-nb duixadibizol-3-yl, 4-
RO L A B oo THOBIE | ot CABPIER | g and 56
MRRSHHhYIRN B 4-6MdRE6l-2-PF: QadledAl optionally substituted benzofuranyl (e.g. 1-
benzofuran-5-yl); including optionally substituted thienyl (e.g. 5-chloro-2-thienyl) and
including optionally substituted benzodioxolyl (e.g. 1,3-benzodioxol-5-yl, 2,2-difluoro-1,3-
benzodioxol-5-yl); optionally substituted C;-Cs-cycloalkyl Ci-C¢ alkyl; optionally
substituted heterocycloalkyl Ci-Cs alkyl, including 2-morpholin4-ylethyl; optionally
substituted heteroaryl C;-Cs alkyl, including 2-thienyl ethyl; optionally substituted amino,
including optionally substituted phenyl amino (e.g. phenyl amino, 3-methoxyphenyl amino,
3-(dimethylamino)phenyl amino, 4-cthoxyphenyl 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 and 2-chlorophenoxy;

R’ is selected from H; optionally substituted C;i-Cs alkyl, including isopropyl; optionally
substituted C,-C¢ alkenyl; optionally substituted C,-C¢ alkynyl; optionally substituted Cs-
Cs-cycloalkyl, including cyclopentyl; optionally substituted heterocycloalkyl; optionally
substituted alkoxy such as phenyl-methylene-oxy; optionally substituted aryl, including
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Chi nese Hanster Ovary cells (CHO cells), comercially
avai | abl e under the trademark Rebif(r), it may

w@e@b®orEbl y be adm ni st ered sub-cut aneously t hPEBPEPI00EE53616

a week (TEW at a dosage of 22 to 44 ng or 6 MEU to 12
VEU per person. Conpounds according to the present
i nvention al so conprise pharmaceutically acceptable
salts thereof. Preferred pharmaceutically acceptable
salts of the Formula (E) are amcid addition salts
formed with pharmaceutically acceptable acids |ike
OhAR NuBsH e { QRhY 1, ok i Ibt'r Wbibefroxy phenyl and
%Ylospﬁlyue or %ggérﬁggen pﬂ%ﬁéﬁﬁateo @ e enzoat eXyp eyt an
cm@onallyastubstltutadrh«rtameryl mal eate, | actate, CI trate,
artr nat e t sy
Kol sitsti Pottofte Bbomally WPRTHEACaT Binde optiopy supptitoted CCo

diasynaid dpeienalfyaubdititbdC-Cp Blkouylfls of the pr esent
iaventjon are npdul ators of the matri

Frefal Ro m%Be Pifalsideendantiyelerted fpan B ‘ontiaually yhstituted C1-Cs alkyl,
1ﬁ$lﬁ§ﬁ1€3ﬁeth§f‘ CopifdinRgy I\ﬂYE)stl%,lt@(P a6, MR a&}ﬁfoﬁéllwﬁbﬁuﬁed C>-Cs

he I’THt ri ;( met-al | opr ot el nase enzyne 1S | rhi b
abigyniyh eor db nngdsamfoanegcpih@s%nCHmh@wge dor, example to form with the

) exert
I;lﬁés;leznz mﬁl C, gdg l%ﬁ 92 QH‘%’? ﬁnlt%lgf macol ogi cal
reifsfaﬁﬁﬁtsger?électabﬁ@munﬁ&,@fstlm present invention ar e
her ef Qre ful in the treatnent .and preven n
é?&g%ﬂsnﬁ%h ﬁ%‘y Zﬁsaa? e §L‘éﬁjd?e6'iersi’ gﬁ'ﬁ‘?ﬁﬁr&f‘{ﬂ%e‘b‘% @%@% a configuration
SREEH Hoas R Al R afPWBSreinthital @hi¥r (PBAE a “S” configuration.
endometri osi s, neurodegenerative di Seases, stroke,

cancer, respiratory diseases and fibrosis. In one

'@‘Eb%ud:cgﬁpétsratiﬁ of \Aﬁ}{-?l”éehfép @r@&cﬂ%ﬁatd[ﬁé l:%lrg(;ﬂ B’e%%(l%sz is assumed to
Heye he westopridsity among shebcanbbnsi ih hhee ChllirengBldl-RreloB chirality rule (see
Eliel et al., 1994, in “Stereochemistry of Organic compounds”, Wiley Interscience).

Further chiral centers may be present in compounds according to Formula (I) and the
invention intends to encompass as well optically active forms as enantiomers,

diastereomers and its racemate forms, as well as pharmaceutically acceptable salts thercof

of compounds according to Formula (I), the configuration of chiral center (3) being “S”.

In a preferred embodiment, the invention Formula (I) having the following Formula Ia:

R
[ /
(o] E ]n R R’
HO\ @ ® > <

N A__1
N : : R

H o o 6 7

L3 R R

(Ia)

wherein A is selected from —CH and N; Rl, RZ, R3, R4, R5, R6, R’ and n are defined in the

detailed description.
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Rl is selected fromH, optionally substituted Cl-C6
al kyl; optionally substituted C2-C6 al kenyl ;

we@piosomasli y substituted C2-C6 al kynyl ; opti onaP¢TEP2005/053616

substituted C3-C8-cycloal kyl, including cyclohexyl;
optionally substituted heterocycl oal kyl; optionally
substituted aryl, including optionally substituted
phenyl such as phenyl, hal ophenyl such as fl uorophenyl
(e.g. 2-fluorophenyl, 4-fluormphenyl, 3-chlorophenyl),
chlorophenyl (e.g. 2-chlorophenyl, 4-chlorophenyl),

S BAS FTo COBRB L Mo B BB i P

Ibhenyl (e . 4-propyl phenyl, 4-tert-butyl phenyl,
4- et hyl phenyl), al koxy phenﬁnesuch as net hoxy phenyl
(e.g. 4-nethoxyphenyl, 3, 4- t hoxyphenyl ,

3- met hoxyphenyl , 3- quor8-4Ln§ h@gijghenyl
3-fl uoro-4- (trlfluorone hox¥yy,ph , but oxy phenyl
(e.g. 4-tert- butoxyﬁﬂenyﬂ{%/ﬁxﬁpg y bpenyl (e.g.
4-i sopropoxyphenyl, 3 Hluo 0-4Hi S pr paly phenyl) and
et hoxy phenyl (e.g. 4- ethOxyp en 4 propoxy phenyl,
2,2,2-trifluoroethoxyphenyRj, cf%nop nyl (e.g. 2-
cyanophenyl) trifluoronethyl phenyl (e.g.
4- trifluoronethyl phenyl ), triflbuor onet hoxy phenyl

i fLuor 3,3 Jf Ny o .
\&he(«gﬁ 41 5) F(;% )ﬁleny yﬁ R b ?}0 F’gﬁr:gl?%%/ Fgﬁne% in the detailed
dewsdrt yJ ) ) am no phenyl ( e g
4- (di met hyl am no) phenyl ), bi phenyl (e.g. 4-biphenyl,
nmet hoxy bi phenyl, 4-fl uorobi phenyl -4yl , 4-nethoxy
Iﬁ'aﬁ&ﬁ%ref@rr}ﬁl emﬂ&ﬁﬁh@ﬁ’tbﬂié hﬁfé‘:ﬁ%ﬂ f)rovﬂé@ééi’ivﬁﬁvd@@@ﬁhnula (I) wherein

I", 3- oxazol - hen and benzoi uranyl phenyl
1% es geleqtedtfecrm thmnaﬂy sulgstly l|and @ptionsH|spsti clarearild
het eroaryl, including optionally substituted

pyridinyl, such as pyridinyl, nethyl pyridinyl (e.g.
4 -anethényprpfgrred embadimkent, the imehtigd prpvides derR-ativcs,of adnwula (I) wherein

{’Slhqg g%ﬁg%hﬂagpﬁnlaﬁ uﬁ%{t@%%&wﬁhﬁz omlonally substituted C»-Ce

gﬁérﬂmpﬁbﬂﬂbyrshgétﬂﬁ‘ted’b) -CgRftyRy1omo pyridinyl
romopyridin-2-yl), trifluoronethyl pyridinyl (e.g.

3-(trifluoronmethyl)pyridin-2-yl,
T ahbthéd ﬁr&‘f&ﬁ%@&ﬂéﬂiﬁl@%ﬁ{ idiifVention provides derivatives of Formula (I) wherein

R? is selected from optionally substituted Cs-Cs-cycloalkyl, including cyclopentyl and
optionally substituted heterocycloalkyl.

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

R? is optionally substituted alkoxy, such as phenyl-methylen-oxy.

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

R” is aryl such as optionally substituted phenyl.

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

R*is H.
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2-yl, 5-(trifluoronmethyl) pyridin-2-yl), cyano
pyridinyl (e.g. 5-cyanopyridin-2-yl), phenyl pyridinyl

w@ e00g/01B5phenyl pyridin-2-yl) and optionally PCT/EP2005/053616

substituted iused pyridinyl (e.g. 4-[6-
met hyl -2-(trifluoronethyl)quinolin-4-yl],
4-qui nolin-3-yl, 4-quinolin-5-yl); including
optionally substituted pyrazinyl (e.g.
4-pyrazin-2-yl); including opi onally substituted
t hi adi azol yl such as such as 3-phenyl thiadiazolyl
I

ﬁgml&gﬁﬁ i%ﬁ@& Est od utérétatﬂggigsl}e?lnﬁgﬂ %Ilovﬁ?sy dorivativis! ot Etbfiula (I) wherein

B.amdeMﬁyﬂ 2-yl, 5-fluoropyrimdin- 2 yl);
i ncl udi ng optlonally substituted oxadi azolyl such as
5- phenyl -1, 2, 4- oxadi azol - 3-yl, 4-
Inyihotterpréfestbd meodﬁlm@matﬂlie avehtiGn yﬂovldes derlvatlves of Formula (I) wherein
@ (2-thi enyl 2, 4- oxadi azol - Qéﬁ

Riig affl%ffﬁefﬁw @ndsopmoa%!%wh%we@% a]rkbfbll digg methyl.
optionally substituted benzoiuranyl (e.g. 1-
benzoi uran-5-yl); including optionally substituted
Injai fertlyar epnbodiment, diel inyention pmvgﬁay dyrivatisies efdloogilagl) wherein R®is H.
optionally substituted benzodi oxolyl (e.qg.
|, 3-benzodi oxol -5-yl, 2,2-difluoro-1, 3-
Ihwﬁmﬁéxomlbmﬁxnyﬂt) the dprtanciom ptoyides Ristivdtivee df Formula (T) wherein R® is

éﬁ cycloal kyl C -C6 al kyl; optionally substituted
R ocycl oal kyl C1-C6 al kyl, including
2-nmor phol i n*-ylethyl; optionally substituted
het eroaryl Cl-C6 aIkyI i ncludi ng 2-thienyl ethy
To goptberameiprred pabodinert thgrimvestion prevides dryiveirasoh & pmsula (I) wherein

lgucplﬁt%] oxygﬁmqgﬁ?&y& L T@}ﬂg llé%g?&r%}@} angﬁqe t@?& gvrx]rl)t/l? the I%lperazme ring a

2)5-diahabigyelof 2211 |leepi-2g) ringet ercoaryl amino (e.g. 4-
trifluoromethyl)pyrimdin-2-yl, 3-am nopyridin-2-yl)
and optionally substituted al koxy, including

Iﬁ'aﬁ@t}iéﬂ PHeRrrdd ¥nBddimentd thetifivchli®pPRENIdrvRERROF Fomilfla (I) wherein

2-chl orophenoxy; R2 is selected fromH, optionally

thﬁmﬁw@@ ofthe ghiralicrupons s §2)udSHhg | sopr opy! ;
1 %&ﬂ%rla%gé@%&ﬂggﬁtdth%&ﬁu@ﬁ %&%01’(1}35 dé? {19é§%|f IRy Lg% (I) wherein

ubstitute ynyl; opti stitute

1ﬁ@emﬂ¢mnabkyf&wbhhﬂmﬂﬂngsmjﬁkbﬁﬁhtyI optlonally
substituted heterocycl oal kyl ; optionally

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

A is -CH.

In another preferred embodiment, the invention provides derivatives of Formula (I) wherein
R'is selected from optionally substituted aryl, including optionally substituted phenyl such
as phenyl, fluorophenyl chlorophenyl, methoxy phenyl, ethoxy phenyl, cyanophenyl,
trifluoromethyl phenyl, trifluoromethoxy phenyl, biphenyl, 4-chloro-2-fluorophenyl, 2-
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substituted al koxy such as phenyl - net hyl ene- oxy;
optionally substituted aryl, includingoptionally

waeashiwret ed phenyl such as phenyl, ethoxy phePygl/EP2005/053616

trifluoi omet hoxy phenyl and optionally substituted
heteroaryl; R3 is selected fromH, optionally
substituted Cl-C6 al kyl, optionally substituted C2-C6
al kenyl and optionally substituted C2-C6 al kynyl; R4,
R5, R6 and R7 are independentdly sel ected fromH,
optionally substituted Cl1-C6 al kyl, i ncl udi ng net hyl ;

|
sugst i tut egﬁm Jllgfl fﬁgtrh%k % R7 cgpﬂl?é ?y propoxy phenyl,
dloget phenyla sul@y? phényﬂxkagmo fpbenydx axqabb'l tpberfyd rand \bietzofgtae phenyl;
GRS P5uL0P 1P uRARRE Sk SRR Ty, o
;@ndﬁ@d byl Pyridiid, ﬂﬁbroqf;eldiniym, 1@1Iﬂ1|umlme&ﬁjmtp@ﬁdmymn§mﬁj pyridinyl,

chiral center, (2) has a configuration selected fro

phenyl pygding Wt%}yequhstgww gqseq:@mdél?y (lgj:luﬁlgg oatlorglly substituted
;%Q&‘iﬂﬂ U r1§61ﬁ<ﬁ Jitonally B&ihig4" ﬁﬁdd‘i’:ﬁRgrﬁ Glth" & s%%Ht %r 3-phenyl

iI"s such t at” the "carbon bearin i s assuned

thiadiazalpke incduding omrqn@}ly su}bsawmdgpwhmdmalr aglading) 0ptm;1a11y substituted
o%aglgz(;l}r)lg %!w%tl n%ﬂ sﬁtétﬁ%e%%al%o{uzﬁt 115“% eE)ptfoln'ally substituted

tilichgly ihdtiding Qipﬁl‘m‘zﬂl)y SLFBUflﬁlh.’ﬂr betlaofugdnyt; einbladﬁlgrrq;tmbelly substituted
qoresent i.n conpounds according to Fornula (1) and the
REE%oS: i ntends to enconpass as wel | optically

FECsi ¥R i@ o S o%ﬂ@r[h‘ll?%ﬁ’ﬁitﬁute@ At een, nﬁ&ﬁdﬁ‘i@%dp‘r@yl optionally
racemate fornms, as we as pharmaceut’i cal |y accepta abl e

shigod GrGoolapn, coHpryGsbateed Gkl leymsbAm PRiqUely subsitutod

center (3) b "St |
pr %gﬁ%ﬁﬂ%ﬁ%ﬁgp&eQBdeﬁ{?ﬁ%?l nvent i on( FZ)r m?: gg( ) haV|nngE;;1
R3|;1R f Rf thRﬁgreFHr Rﬁhﬁsdl@:led( frah Mvaed meldlyk ASIS elandtreid an integer

s&k:%rgﬂ érglr_'q ﬁr}[(,jﬁe , 5 and 6, prefeII?a?E’ly sezllecteﬁ ﬁ'omR?, 2 and Z? nd n are

In another preferred embodiment, the invention provides derivatives of Formula (I) wherein
R'is selected from optionally substituted aryl, including optionally substituted phenyl such
as phenyl, fluorophenyl chlorophenyl, methoxy phenyl, ethoxy phenyl, cyanophenyl,
trifluoromethyl phenyl, trifluoromethoxy phenyl, biphenyl and 4-chloro-2-fluorophenyl, 2-
fluoro-5-methoxyphenyl, alkyl phenyl, methoxy phenyl, butoxy phenyl, propoxy phenyl,
ethoxy phenyl, sulfonyl phenyl, amino phenyl, oxazolyl phenyl and benzofuran phenyl;
optionally substituted heteroaryl, including optionally substituted pyridinyl, such as
pyridinyl, methyl pyridinyl, chloro pyridinyl, trifluoromethyl pyridinyl, cyano pyridinyl,
phenyl pyridinyl and optionally substituted fused pyridinyl; including optionally substituted
pyrazinyl; including optionally substituted thiadiazolyl such as such as 3-phenyl
thiadiazolyl; including optionally substituted pyrimidinyl; including optionally substituted
oxadiazolyl; including optionally substituted quinolinyl; including optionally substituted
thienyl; including substituted benzofuranyl; including optionally substituted benzodioxolyl;



10

15

20

25

30

detail ed description.In another preferred enbodi nent,
the invention Fornmula (1) having the foll ow ng Fornul a

wo boos1do¥1 wherein Ai s a carbon atom and R 1, PE/BP20B5/053616

3, R4, R6, R7 and n are defined in the detail ed
description. In another preferred enbodi nent, the

i nvention provides derivatives of Fornmula (1) wherein
R1i s selected fromoptionally substituted aryl and
optionally substituted heteroaryl. |In another
preferred enbodi ment, the invention provides

I?Efs S¥REde %n?h 5 flgﬁé!ll s(ﬂ)gtlt&@@ 'd} a'ﬁ( n cﬁﬁgﬁﬁgllﬁﬁﬁ@ﬂll optionally

omH , optionally substitute
substitatad I(:lz‘}Cssal]le toptienhllg23ubstButad ICeJ@sI allgymgy] epi ppiicatially substituted
§§tht<ﬁ 'ﬁﬁﬁ aik¥p¥L. In anot her preferred
3& e ?gp¥%¥ |ﬁ@¥ﬁ? 8h%provides derivatives of
1?9 RALR Bar(d ¥ amee{ R nis Belected f8msHaal hesigdi AdedoHf frd © & integer
oop ttlloonnaa | 1'l'yy ssyubbssttiituted C

sgleeigd Ko@) bt Ry O and & prglembheselactsdding (1 2R Bpt i onal 1y

substituted heterocycloal kyl. In another preferred
enmbodi ment, the invention provides derivatives of _
In@nﬂthewpreﬁeyremb@dlmem, thejinventipn prowmides gerivatieasiof fomenla (I) wherein
he
?%éf(crt%dzﬂ rmgggnaﬁ)lx 4t1th§& %LE‘F I'hgcirﬁ]x oé)t[bnglz)g gul?)g{ltuted phenyl such
a§ ephengl, i ﬂlﬁﬁoplfenﬁo blﬂuiophc{ﬂyl wdathiory rphidnyl, Ietlﬁ)xﬁr pHengly Cdyaﬂophenyl

EBBamet plarkb RS SRR bt haRN e dch A gf uorophenyl, 2-
fﬁﬂﬁ'érglrﬁetﬁd)t)ypﬁéiﬁrl i1ty Bhdnyl, fhettoxy &sh@:g@tm%x,pfﬂﬁafn?r Réboxy phenyl,

enbodi ment ;" thé ‘i nvention provid erivatives o
gt phenyly )sulfmwi @henyﬁwmle rheayl Roxazelyl phenyl and thgagofuran phenyl;

O%Elgfleﬁfg{ %&SEHR ? (51{1%% ”cEéJtBHalﬂf %Mﬁs%ﬁfted pyridinyl, such as

erivatives o or mJ
pyridinyl, methyl pyridinyl, chloro pyridinyl, trifluoromethyl pyridinyl, cyano pyridinyl,

phenyl pyridinyl and optionally substituted fused pyridinyl; including optionally substituted
pyrazinyl; including optionally substituted thiadiazolyl such as such as 3-phenyl
thiadiazolyl; including optionally substituted pyrimidinyl; including optionally substituted
oxadiazolyl; including optionally substituted quinolinyl; including optionally substituted
thienyl; substituted benzofuranyl; including optionally substituted benzodioxolyl;

R? is selected from H; optionally substituted C;-Cs alkyl, including isopropyl; optionally
substituted C»-C¢ alkenyl, optionally substituted C»-Cs alkynyl and optionally substituted
alkoxy including phenyl-methylene-oxy;

R3 and R’ are H; R® is selected from H and methyl; R* and R’ can form together a —CH,-
linkage; A is N; and n is an integer selected from 1, 2, 3, 4, 5 and 6, preferably selected
from 1, 2 and 3.

In another preferred embodiment, the invention provides derivatives of Formula (I) wherein
R'is selected from optionally substituted aryl, including optionally substituted phenyl such
as phenyl, fluorophenyl chlorophenyl, methoxy phenyl, ethoxy phenyl, cyanophenyl,
trifluoromethyl phenyl, trifluoromethoxy phenyl, biphenyl and 4-chloro-2-fluorophenyl, 2-
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5 R6 is selected fromH and optionally substituted
Cl-C6 al kyl, including nethyl. In a farther

weedediarent , the i nvention provides derivati veBCDEP2005/053616

Formula (1) wherein R6 is H In a further enbodi nment,
the invention provides derivatives of Formula (I)
wherein R6 is io nethyl. In another preferred

enbodi ment, the invention provides derivatives of
Formula (1) wherein R4 and R7zsan formtogether a -CH
2- linkage for exanple to formwith the pi perazine

T T e S
ﬂﬂlmXIYVEhewle sulifnyFphenyll,zantiny phiveylepxazolyé pbemy |agd| rbghzaduran phenyl

G5, SR RFRRABA o6, o) ByRBRALE i, i as

Peidinggt hatagl p)jfndﬁMJmﬂlao(ﬂy)rchny,rmlﬂﬁoﬁoh&tm @fynginiylatcym pyridinyl,
of the chiral carbqgns js %’é?&?ﬂﬁi 20 |I.n_another

H?P@f dvrdmybans aptineally su{osﬁgutp«ﬁ iyl e lydiag optionally substituted
PRI iSRS gﬁfoﬁlﬂll)a dubdtitWRET @iddiolyd NchI Bs afeh h&y 3-phenyl

Er ef erred enbodi nent,” the invention provides
thiadiagelyl; vestudiig Ppsionalln sqhsymlmepmrmdmgl Anglgdingieptignally substituted

R I e
thighylo riedliding Wpsibndllyt adbsetiyed, benzsfuwinyn ginolading néptioyially substituted

sub%{i ted phenyl such as phenyl, fl uorophenyl

‘Biﬁﬂijy’nyl met hoxy phenyl, ethoxy phenyl,

Y RNpRBEAN sub@t&ufeﬂ'aﬂ'lu ﬁfcﬁi@]ﬁ{égfiﬁtloﬁaﬁ)r‘gﬁbstltuted phenyl, such as ethoxy
trifluorornethoxy phenyl, phenyl ,

pheatll or o- 2- f | uor ophenyl, 2-fl uoro-5- net hoxyphenyl ,

I@I lﬁyl Fp AU Y arenﬁI ﬁexyse?&?ezly }‘mm%taﬁ@fne‘ﬂﬂgnxl is NI X% an integer
selected from 1, 2, 3, 4, 5 and 6, preferably selected from 1, 2 and 3.

In a further preferred embodiment, the invention provides derivatives of Formula (I)
wherein R' is sclected from optionally substituted aryl, including optionally substituted
phenyl such as phenyl, fluorophenyl chlorophenyl, methoxy phenyl, ethoxy phenyl,
cyanophenyl, trifluoromethyl phenyl, trifluoromethoxy phenyl, biphenyl and 4-chloro-2-
fluorophenyl, 2-fluoro-5-methoxyphenyl, alkyl phenyl, methoxy phenyl, butoxy phenyl,
propoxy phenyl, ethoxy phenyl, sulfonyl phenyl, amino phenyl, oxazolyl phenyl and
benzofuran phenyl (e.g. 1-benzofuran-3-yl)phenyl; optionally substituted heteroaryl,
including optionally substituted pyridinyl, such as pyridinyl, methyl pyridinyl, chloro
pyridinyl, trifluoromethyl pyridinyl, cyano pyridinyl, phenyl pyridinyl and optionally
substituted fused pyridinyl; including optionally substituted pyrazinyl; including optionally
substituted thiadiazolyl such as such as 3-phenyl thiadiazolyl; including optionally
substituted pyrimidinyl; including optionally substituted oxadiazolyl; including optionally
substituted quinolinyl; including optionally substituted thienyl; including optionally
substituted benzofuranyl; including optionally substituted benzodioxolyl;

R? is optionally substituted phenyl, such as ethoxy phenyl;
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et hoxy phenyl, sul fonyl phenyl, am no phenyl, oxazolyl
phenyl and benzoi uran phenyl; optionally substituted

wedoenodasy| , i ncl uding optionally substituted PCT/EP2005/053616

pyridinyl, such as pyridinyl, nmethyl pyridinyl, chloro
pyridinyl, trifluoronmethyl pyridinyl, cyano pyridinyl,
phenyl pyridinyl and optionally substituted iused
pyridinyl; including optionally substituted pyrazinyl;
including optionally substituseéed thiadiazolyl such as
such as 3-phenyl thiadiazolyl; including optionally

ES TRt R 2RO (}fﬂég_g é’étejd il FHI%Idr}HetHﬁt WQeRL Iné/d nis 3.

‘t1tuted oxa I ncl udi ng optionaf
substltuted qU|noI|nyI i ncluding optionally

ubs I tute cludin nal | v _substituted

Bl G cBbament o O BR SRk MR bt efmua
Wigsrcia dt ‘o adelektied Rdonh %pﬁ&li&l@t sbstitidnaryl, mludﬁrrgabﬁt)onally substituted
substituted G -C6 al kyl, 1 ncluding isopropy

Rhseyloseh) §s shetli fgprpniny] hlosppheRyl m%tb?% IRBPI}YI» cthoxy phenyl,

t I I U ) ]
SRS SRS M, A SRLB0bhEn L chir

fhwr@hénﬂl, 2%10r035g@ﬂ@u<webbns'} oAt muylmq&;dxy pheny, ftoxy phenyl,

fg‘%’%’ r Ié%ﬁnéln clho ?ggl{dan? %ﬁ&&qzﬁ al %;l’mlﬁo p%e%fIh o%az%[‘yq p%enyl and

?ﬁﬁéf&faheﬁhaﬁbgdlg[m%enﬁohﬁaﬂ-ﬂw)phertyn DpﬁMiaﬂ?lssubstltalte}d heteroaryl;

erivatives of. For el n I's selecte r

f’I“I:I aISIlIgﬁtlgI%IsthﬂeEﬂa@a eIII%II“YIhg n‘?ﬂ“ﬁﬁﬁﬂ SBIEﬁuF‘B |qy§1d1nyI) such as
Iaﬁfyl trﬁétﬁﬁl ﬁﬁﬁﬁﬁ/}h 60 I?ﬁldﬂﬂ'? nﬁ‘lIﬂumfoIﬂéﬁIy@ @Pﬁ&ﬂﬂyl cyano pyridinyl,

chlorophen . met’hoxy ggenyl eth o§y
rhyayl @yridiny andtqptlpnalblrsa itipd fusedpyri mxlfmeludmg@mmﬂxyubstlwted

£ 4- I
SPER SRR S AR R, 3 Sy g 3sben
thmtlxaxgly};) eohyding pptipally sybistitydd, pyeinhidiny]; pineadihg opmbrfaﬁ}n wlbstituted

am np phenyl xazol benzoi ur .
S SiurBnd oposnalls SEPE G cRBBYga FTudies SR R substiuied
t8hy19 A thdin® WpEbhdINt Qfbs@ifdddbdhybfuralyt hindRiding optionally substituted
benzodioxolyl;

o

R’ is selected from H; optionally substituted C1-Cs alkyl, including isopropyl; optionally
substituted C»-Cs alkenyl, optionally substituted C»>-C¢ alkynyl, optionally substituted aryl,
optionally substituted heteroaryl and optionally substituted alkoxy including phenyl-
methylene-oxy;

R3, R* and R®are H;

n is an integer selected from 1, 2, 3, 4, 5 and 6, preferably selected from 1, 2 and 3.

Compounds of the present invention include in particular those selected from the following
group:

(2S,35)-N,2-dihydroxy-5-methyl-3-{[4-(2-pyridiny])-1-piperazinyl]carbonyl} hexanamide;
(25,35)-N,2-dihydroxy-5-methyl-3-{[4-(3-phenyl-1,2,4-thiadiazol-5-yl)-1-piperazinyl]

carbonyl}hexanamide;
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pyridinyl, nmethyl pyridinyl, chloro pyridinyl,
trifluoronethyl pyridinyl, cyano pyridinyl, phenyl

w@obaiaryl and optionally substituted iused pyPCTEP2003/053616

including optionally substituted pyrazinyl; including
optionally substituted thiadiazolyl such as such as
3-phenyl thiadiazolyl; including optionally
substituted pyrimdinyl; including optionally
substituted oxadi azolyl; inclardi ng optionally
substituted quinolinyl; including optionally

§t3§ Nté"& gﬁh‘og* gfféﬂayl'iﬁ ﬂgj Nhe —ﬁts[ht(ﬁlffﬁ rome éhyl)pyr1d1n—2—y1]

en20|uran I ng ptlona ubstitute
fiparzaink] eyt laghonheaxgnaseidect ed from H, optionally

GRoRhNA by sTedred-as B R BB haipprinyllcarbonyy

I&Mh&hn&uted C2-C6 al kynyl and optlonally substituted

| k [ udi h - R4, RS d
RIS ﬁlﬁwgwg gﬁfftgglry%&?fsﬁ)%m?gh&pa@#ﬁﬂ-ﬂpmemém-f:?ci]

éﬁ%%n],h§mﬁgnmgteger selected froml, 2, 3, 4, 5 and 6,
(gre erably selected from1, 2 and 3. In another

SéSbﬁf(é@ﬂ@WmmnﬂéNQ-dthbrérqxvr@eﬂle’dﬂ-mﬂwl #eogridin-2-ylpiperazin-1-

yq nlb\éﬁl &%na ldtgorrrula (1) wherein RL is selected from
%? y su Ttuted aryl, including optionally

(ssbsy 6I(4I-te&ﬂbxjafohenylb NsLdihyasxpBeffids)-2thetayop(®Bpytidinyl)piperaziny]]

chl o ﬁhen¥ met hoxy phenyl, ethoxy phenyl,

%@%ﬁ%ﬁ mldFrlfluoromethyl phenyl, trifluoronethoxy

(Qb@@)’k) (4Qﬂﬁﬂﬁﬁﬁéhyl ﬂﬂl@lﬁllo%l-@ 4 ﬂ)%@ﬁpﬁﬂ%klnmaim—Z—y1p1perazm—1
| uor o- oxyphenyl, "al kyl" phenyl, nethoxy phenyl,

-UUW@%WU@%@N?%HH sopoxy phenyl, ethoxy phenyl, sulfonyl

RNy S RGP RS i—%‘l f%%@ﬁ%%%ﬁq‘}ﬁﬁﬁé@%iﬁflﬁ 1
aaﬂtunphdﬂ&ﬂ@dnstyhbMemdeyrl dinyl, such as pyridi nyI
SRk Rk Rrch RSyt syFimig > Rrasm1-1)

@RfonPN AbAararhidest i t ut ed i used pyrldlnyl i ncl udi ng
(ggtlonall%%substltuted ﬂyra2|nyl |nclud|ng optional ly

BNty -dameth oty ([(BSchmadykhéfrmeshyipypiden gy piperazin-1-
A im0 o o | Syt e
(28,3S)-3-{[(2R)4-(2-fluoro-5-methoxyphenyl)-2-methylpiperazin-1-yl]carbonyl} -N,2-di
hydroxy-5-methylhexanamide;
(25,35)-3-{[(2R)-4-(2-fluorophenyl)-2-methylpiperazin-1-ylJcarbonyl } -N,2-dihydroxy-5-
methylhexanamide;
(2R,3S)-N,2-dihydroxy-3-{[4-(4-methoxyphenyl)piperazin-1-yl]carbonyl }-5-methyl
hexanamide;
(28,3S)-3-{[(2R)-4-(4-chloro-2-fluorophenyl)-2-methylpiperazin-1-yljcarbonyl}-N,2-
dihydroxy-5-methylhexanamide;
(28,3S)-3-{[(2R)4-(5-chloropyridin-2-yl)-2-methylpiperazin-1-yl]Jcarbonyl } -N,2-
dihydroxy-5-methylhexanamide;
(2R,3S)-3-{[4-(4-fluorophenyl)piperazin-1-yl]carbonyl}-N,2-dihydroxy-5-methyl

hexanamide;
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oxadi azol yl; including optionally substituted
qgui nolinyl; including optionally substituted thienyl;

waashiwret ed benzof uranyl; includi ng optional | BCT/EP2005/053616

substituted benzodi oxolyl; R2 is selected fromH
optionally substituted C1-C6 al kyl, including

i sopropyl; optionally substituted C2-C6 al kenyl,
optionally substituted C2-C6 al kynyl and optionally
substituted al koxy incl udi ng Bhenyl - net hyl ene- oxy; R3
and R5 are H R6 is selected fromH and nethyl; R4 and

Bﬁ 3“32'3 ﬂ?rsnast tﬁlﬁ)‘i‘oéﬁgl Ifl);ﬁ_b %-dléiaﬂiégag%.ﬁélhgﬁglgmoﬂyl}-N,2-

ege Iect romi1, 2 ,
4ﬁuﬂﬂmyﬁmmwﬂa@kamwemd¢ron11 2 and 3. In another

. n_pro S ol
P T SERRY R T P BT R B erbonnprapmice
(QR3SpNGL- amyamhwrhemﬁm@f4yﬂ4r(tmmairmﬂetng)mh'ylwérhzm-1-yl}
subst ] t ut ed phenyl such as phenyl, fl uorophenyl

oy dpsramidei et hoxy phenyl , ethoxy phenyl ,

h
RN oA A oo

1@Xﬂﬁﬂb¢ﬁ 5- nethoxyphenyl al kyl phenyl, nethoxy

A7 B RN DSR2 r e
Ihﬁmzmﬁ¢¢an phenyl ; optlonally substltuped het er oaryl ,
OSSR 9oL, SRR 1 o DA 9 T S50 Sy
ﬁlﬁéréilmrﬂ}tﬁlém&nmamﬁlaaI cyano pyridinyl, 5 phenyl

é optionally substituted iused Fyrldln
B s HaRofrtipiayt 4 s b msthipipe pyirdicerpny b e sy 5

Igghﬂﬁgg%&¥w§ubstltuted t hi adi azol yl such as such as

I'adi azol yl ; including optionally
(QSbS)—Bt{WSth@-rﬂumothenyﬂ)-Z-mdiyﬂpipemmmp tylomdbhyl } -N,2-dihydroxy-5-

su I tut ed oxadi azolyl; including optionally
’gﬂﬁi%?VﬂF@@'qU|nollnyl i ncl udi ng optionally

@y bsy- BI{ug(tzR9L4t(Blméphehﬁpbuﬂémpf?%kﬁmaw] ?gtNQUdﬂ@ﬂiroxy—S—

enzofuranyl; including optionally substitute
methylbenasssidg)

(2R,35)-N,2-dihydroxy-5-methyl-3-{[4-(5-phenyl-1,2,4-oxadiazol-3-yl)piperazin-1-yl]
carbonyl}hexanamide;

(28,3S)-N,2-dihydroxy-5-methyl-3- {[(2R )-2-methyl-4-(5-phenylpyridin-2-yl)piperazin-1-
yl]carbonyl}hexanamide;
3-[(4-biphenyl-4-ylpiperazin-1-yl)carbonyl]-3,4-dideoxy-1-(hydroxyamino)-5-O-
(phenylmethyl)-L-threo-pentose;

(2R,3S)-3-({4-[5-(4-fluorophenyl)-1,3 4-oxadiazol-2-yl]piperidin-1-yl} carbonyl)-N,2-
dihydroxy-5-methylhexanamide;
(2R,35)-3-{[4-(4-fluorophenyl)-3,6-dihydropyridin-1(2H)-yl]carbonyl} -N,2-dihydroxy-5-
methylhexanamide;
(2R,3S)-N,2-dihydroxy-5-methyl-3-[(4-phenyl-3,6-dihydropyridin-1(2H)-yl)carbonyl]

hexanamide;
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R2 is optionally substituted aryl, including
optionally substituted phenyl, such as ethoxy phenyl;

woBjoed75sR5 and R7 are H R6 is sel ected from BPCHREPR005/053616

methyl; Ais N and nis an integer selected from1,
2, 3, 4, 5 and 6, preferably selected from1, 2 and 3.
I51n a farther preferred enbodi nent, the invention
provi des derivatives of Fornmula (1) wherein RL is

sel ected fromoptionally substituted aryl, including
optionally substituted phenyl such as phenyl,

RS eSS AR CTFHABE PRS-
ﬂkmﬂbuﬁﬁmnamhmﬂy phenyl blpEenyI and 4- chLoro 2- 20
G bR RPN b PRyt

rﬁ&ﬁyﬁwxmﬂmﬂdbpnyl phenyl am no phenyl oxazonI phenyl
benzoi ur an

and _benzoj_ur an Hl
R OsR AP Hirebrorabeint et Yagom P BRI > mothy]
Igggﬂaqﬁ@é |y substituted pyridinyl, such as pyridinyl,

net h pyridinyl, chloro pyrldlnyl trifluoronethyl
m&séwNa%rkilhydsﬂamd-rp?ﬂlybﬁ i 5-@HbienyT)-byPsd-oxadiazohgllpiperazin-1-

bstituted iused pyridinyl; including

Sgg?h%ﬁgb+%m§3%%?|tuted pyrazinyl; including optionally
(311&339&{@(2@)4@@@&@@1@{ 28lchmethylisdiams-131olbory1}-N,2-
%@%ﬁ ag ) i ncl uding optionally substituted

MY H?%W*FHPWWH fig optional ly substituted
(QR@@I)@Z{{’J; )(.’S-chlb bﬂ&im@ylﬁ%éreiiﬁhlﬂ]cﬁ%ﬁﬂ{} INJQJaﬂlydroxy- 5-methyl
qU|no inyl: including optionally substituted thienyl;
hewentamifleig opti onal |y substituted benzoi uranyl :

RS IR OB RS SRS RISl
lehamydidds3, R4, RS and R7are H, R6 is selected fron1H
RBSTR AR s rem R A i ineR -y VP S iyaroxy-s-
h&thyMés@nbdafik;

(25,35)-N,2-dihydroxy-5-methyl-3-({ (2R )-2-methyl-4-[ 5-(trifluoromethyl)pyridin-2-yl]
piperazin-1-yl}carbonyl)hexanamide;
(2R,3S)-3-benzyl-N,2-dihydroxy-4-oxo0-4-{4-[4-(trifluoromethoxy)phenyl]piperazin-1-yl}
butanamide;
(2S,35)-3-benzyl-N,2-dihydroxy-4-{(2R)-2-methyl-4-[4-(trifluoromethoxy)phenyl]
piperazin-1-yl}-4-oxobutanamide;
(2R,3S)-N,2-dihydroxy-3-methyl-4-oxo-4-{4-[4-(trifluoromethoxy)phenyl]piperazin-1-yl}
butanamide;

(25)-N,2-dihydroxy-3-methyl-4- {(2R)-2-methyl-4-[4-(trifluoromethoxy)phenyl|piperazin-
1-yl}-4-oxobutanamide;
(2S,35)-3-{[(2R)-4-(4'-fluorobiphenyl-4-yl)-2-methylpiperazin-1-yljcarbonyl } -N,2-di
hydroxy-5-methylhexanamide;
(25,35)-3-{[(2R)-4-(4-ethoxyphenyl)-2-methylpiperazin-1-yl]carbonyl} -N,2-dihydroxy-5-

methylhexanamide;
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wherein RL is selected fromoptionally substituted
aryl, including optionally substituted phenyl such as

w@b@aplo7sf | uor ophenyl chl orophenyl, net hoxy pheemEP2005/053616

et hoxy phenyl, cyanophenyl, trifluoronethyl phenyl,
trifluoromethoxy phenyl, biphenyl and 4-chl oro-2-

fl uorophenyl, 2-fluoro-5-nmethoxyphenyl; alkyl phenyl,
nmet hoxy phenyl, butoxy phenyl, propoxy phenyl, ethoxy
phenyl, sul fonyl phenyl, am m® phenyl, oxazolyl phenyl

and benzoi uran phenyl (e. g | - benzoi ur an- 3- yI)phenyI'
t t N.2-
@B 3'sf§3{ 5{2&&2 @?e(%lglg{rhg | nc Qgﬁéfhgylg{gt@%ﬁr}a Td4rbonyl} -N,2-di

hannﬂimmé@prmmdmhyl such as pyrldlnyl nethy

Gy pRiNmy hl’@é%pm%ﬂaﬁﬁ@h H@)’ 4 ?mafhp{ﬂﬂfg%)phenyll

pipdratimalyil yeatboaghhdxataaide;used pyri di nyl; incl ud| ng
tlonall%»substltuteﬁyfyra2|nyl i ncl udin tlonally

@RSPN oy Al Ry aclbers ettty i mesylengpzin-1 51

gaydaj q;gk&&Hwkﬁmhﬂﬂgng optionally substituted
(gﬁr|n1d|n ““i'ncluding optionally substituted

38)-3L HR2R)-4-[#(tbenodieran gty phenyil [2-sethylpiperazin-1-yl} carbonyl)-N,2-
&%&#%%Yguqdh>lﬁ&g%ﬁwgg optionally substituted thienyl;

i ng o y ’substituted benzofuranyl;

©s eswl,mlhgmbxpﬁahétyylsyl{mm}mmybar(awpmpphehyl)ﬁgemm- 1]
ﬁ%ﬁ»ﬁﬁd fromH optionally substituted Cl-C6 al kyl,
SARANY W@nW§B$ropyl optionally substituted C2-C6

@K RSN, 2-dﬂa9aﬂo%lxhéthﬁ®é{f(m)\12 G tHyRa G- (ﬁiﬂﬁ)éfmﬁethyl)phenyl]
opti onal substituted aryl, optionally substitut
Hﬂﬁﬂﬂﬂb&ﬁ&%de@ﬂwwﬁﬂmW@ﬂ%y subst i t ut ed al koxy |nclud|ng

AR R e i, P bR Aoy AN dhycrony-

$ﬁk&@ﬂmdmﬁnmkal 2 and 3. Conmpounds of the present

(?ﬁégp BT {?@%‘S-ﬁ u%r(;pglrlglaé in i LB g—rmg s qfs)’l%er%%ln—e gtl c%rgorngfp N,2-di
hydroxy-5-methylhexanamide;

(28,3S)-N,2-dihydroxy-5-methyl-3- {[(2R)-2-methyl-4-(4-propylphenyl)piperazin-1-yl]

carbonyl}hexanamide;

(2S,35)-3-(cyclopentylmethyl)-N,2-dihydroxy-4- {(2R)-2-methyl-4-[4-(trifluoromethoxy)
phenyl]piperazin-1-yl} 4-oxobutanamide;
(28,3S)-3-{[(2R)4-(2,3-dihydro-1-benzofuran-5-yl)-2-methylpiperazin-1-yl]carbonyl} -
N,2-dihydroxy-5-methylhexanamide;
(28,3S)-3-{[(2R)4-(1,3-benzodioxol-5-yl)-2-methylpiperazin-1-yl]carbonyl} -N,2-
dihydroxy-5-methylhexanamide;
(28,3S)-N,2-dihydroxy-3-{[(2R)-4-(4-methoxyphenyl)-2-methylpiperazin-1-yl]carbonyl } -
5-methylhexanamide;

(25,35)-N,2-dihydroxy-5-methyl-3-[((2R)-2-methyl-4- {4-[(trifluoromethyl)sulfonyl]
phenyl}piperazin-1-yl)carbonyl Jhexanamide;
(28,3S)-N,2-dihydroxy-3-{[(2R)-4-(4"-methoxybiphenyl-4-yl)-2-methylpiperazin-1-yl]

carbonyl}-5-methylhexanamide;
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group: (2S,3
S) - N, 2-di hydr oxy-5-net hyl - 3-{[ 4-(2-pyridinyl)-I

WO piop®1Ezi nyl j car bonyl } hexanam de; (2S, 3 PCT/EP2005/053616

S) - N, 2-di hydr oxy- 5- net hyl - 3-{[ 4- (3- phenyl -1, 2, 4-t hi adi
azol -5-yl)-| -piperazinyl] carbonyl}hexanam de;

(2S, 3S)-N, 2-di hydroxy-5-net hyl - 3- ({(2R) - 2- et hyl - 4-[ 4-
(trifluoromethyl)pyridin-2-yl]

pi perazi n-1-yl }carbonyl ) hexarmam de; (2S, 3

S) - N, 2-di hydr oxy- 5-net hyl - 3-

LSRR o ) AR AR SR
C{i{n(@@y-—imﬁtyﬂi;dxamlp.giw,l di n-2-yl pi perazin-1 -yl]
@?,?g??%{[[@?ﬁ%g@%ﬁl d%ﬁ'll’f,lg-é-s ﬁ%?%%shcﬁl%igﬁlraém_ -yl]Jcarbonyl}-N,2-dihydroxy-
S-ﬁ{eﬂlé’zfﬂ)exéham&;yl 4- pyrl di n- 2-yl pi perazin- 1-

| j.carbonyl
$5585 1B R4 A R an penoadionelr iyRPorgbeipipeziay -slssgbonyl}-

N BYdvh ﬁo,g,yghg ek MapBaAzI nyl ] carbonyl } hexanam de;
(2S, 3S 4-et hoxyphenyl ) - N, 2- di hydr oxy- 3- {[(2R) 2-

(2&)38) 3 {Wkom@fmwm~9+r:pﬁtlpe:wamny1)+2-methylplperazm- icarbonyl) N;2-

({‘%gﬂr%g)gﬁﬁwe?ﬁoxyp enyl) 3-{[(2R)-4-(2-fl uorophenyl)

@8 -38)3—3 I{Y@RI)-FI@(B AMioFo--ig0ptoporyphenyl)-2-methylpiperazin-1-yl] carbonyl}-N,2-

dr.o exan m de; (2S,3
‘%‘)‘Y‘ﬁf’ g%ﬂﬁ%*a' t hyl - 3-

143 @@B)s ( mt[x 1ﬂ1ﬂ>r@¥f(!rﬁ1uGi‘dﬂiea1dkbﬁih9§ﬁPZJn§bﬂllyl pWelazin-1-y1}
car on hexanam de; (2S

ﬂ;lwdmxy %mn@mhyxanamlde
@ %%2%1})220 AR e TR A PY el R Ak 11

Xan a
carbonyl} hexanamide;

(28,3S)-N,2-dihydroxy-5-methyl-3- {[(2R)-2-methyl-4-(4-methyl phenyl) piperazin-1-yl]
carbonyl}hexanamide;
(25,3S)-3-{[(2R)-4-(5-chloro-2-thienyl)-2-methylpiperazin-1-yl]carbonyl} -N,2-dihydroxy-
5-methylhexanamide;

(28,3S)-N,2-dihydroxy-3-{[(2R)-4-(3-methoxyphenyl)-2-methyl piperazin-1-yl]carbonyl}-
5-methylhexanamide;

(28,3S)-3-{[(2R)-4-(4"-bromobiphenyl-4-yl)-2-methylpiperazin-1-yl] carbonyl}-N,2-
dihydroxy-5-methylhexanamide;
(25,35)-N,2-dihydroxy-5-methyl-3-({(2R)-2-methyl-4-[4-(2,2 ,2-trifluoro ethoxy)phenyl]
piperazin-1-yl}carbonyl)hexanamide;
(25,35)-3-{[(2R)-4-(4-tert-butoxyphenyl)-2-methylpiperazin-1-yl] carbonyl}-N,2-
dihydroxy-5-methylhexanamide;
(28,3S)-N,2-dihydroxy-3-{[(2R)-4-(4-isopropoxyphenyl)-2-methyl piperazin-1-yl]
carbonyl}-5-methylhexanamide;
(25,35)-N,2-dihydroxy-5-methyl-3-{[(2R)-2-methyl-4-quinolin-6-yl piperazin-1-yl]

carbonyl}hexanamide;
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(2S,39)-3-{[ (2R - (2-f | uor o- 5- met hoxyphenyl ) - 2- et hyl p
i perazin-I|-yl]carbonyl}-N, 2-di

whyasox7s6- met hyl hexanam de; PCT/EP2005/053616

(25,35)-3-{[(2i ?)-4-(2-fl uorophenyl)-2-met hyl pi perazin
-1 -yl]carbonyl }- ,2-di hydroxy-5- nethyl hexanam de;
(2R, 3 S)-N, 2-di hydr oxy- 3-
{[ 4- (4- et hoxyphenyl ) pi perazin-1 -yl jcarbonyl}
-5-nmet hyl hexanam de; 32
(2S,3S)-3-{[(2R)*- (4-chl oro- 2-fl uorophenyl ) - 2- met hyl pi
Y- VAN L]gar _ 1.
I hydr oxy- b- exanam
(ggﬁg?BQ{eRé-ﬂ;g? lﬁf{hﬂ'y dordth l)phenyl] -2-methylpiperazin-1-yl} carbonyl)-
N.24lilg&yrex3-3- p(eﬂﬁ)héxmdﬂ oropyr| di n-2-yl)-2-nmet hyl pi per
rbony h
(?sﬂgéi\lg dx%y&‘r{)r%rg ét%ajlf\fa'iz—{‘{é%[%)g% me&gy 434 g?? &azonggﬁ%ﬂenﬁ]
plp@thz@ar)bpfaydon}})lMxﬁnﬁnlhydr oxy- 5- met hyl hexanami de;
(g (1S (4-1l uoroi)hen yl).- 2, 5-di azahi cycl
FQSkE}-ﬁ@gé«fl -[4- (%n}qglgllpr}lerml]z -methylpiperazin-1-yl}carbonyl)-N,2-
ViR anam de;
dih}lh‘&l{éps(}he%l di h?/%élnge(é; 5-met hyl - 3-[ (4- pyri di n-2-yl pi per
a2| n- | -yI ) car bonyl ] hexanam de;

eny%’ oﬂﬂnhP(t 1P{(Te%"t£>{' ars &rﬁlc[eﬁ ﬁﬁy&g%x%?@%!%h@ﬁvaﬁves

Pl perazin- rbonytF) nexan

aS}cor&mg{t{) Bofnirld {Imﬁiwpdfmrmhécncmmm n-1-yl j car bonyl
}- N, 2-di hydr oxy-5-nmet hyl hexanam de;
(2R, 3S) - N, 2-di hydi Oxy-5-net hyl -3-[ (4-pyri m di n-2-yl pi p

I(ﬁ;%?d%l%;' el\lrﬂﬂ)()c%ﬁﬁrﬁgaﬁ’ kile 'ﬁﬁ?éﬁ?ﬂ{r} errowded a fharmaceutlcal composition
| I ox ne
qomprlpjngoz;toh@qt méyymyérgycwmldeydenvatlve accordlng to tﬁe mventlon and a

pharmaceutically acceptable carrier, diluent or excipient thereof.

In another embodiment of the invention, is provided a use of N-hydroxyamide derivatives
according to Formula (I) for the preparation of a medicament for the prophylaxis and/or
treatment of a disorder selected from autoimmune disorders, inflammatory diseases, stroke,
cardiovascular diseases, neurodegenerative diseases, cancer, respiratory diseases and
fibrosis, including multiple sclerosis, inflammatory bowel disease, arthritis, asthma,
emphysema, pre-term labor, endometriosis, chronic obstructive pulmonary disease, liver

and pulmonary, pancreatic fibrosis, skin fibrosis and liver fibrosis.

In an further embodiment of the invention, is provided a use of N-hydroxyamide
derivatives according to Formula (I) for the preparation of a medicament for the
prophylaxis and/or treatment of a disorder selected from inflammatory bowel disease,

multiple sclerosis and rheumatoid arthritis.

In another further embodiment of the invention, is provided a use of N-hydroxyamide

derivatives according to Formula (I) for the preparation of a medicament for the
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pi perazin- 1-yl}carbonyl)hexanam de;

(2S,39)-3-{[(2R) *- bi phenyM yl - 2- et hyl pi perazin-1-yl]c
wa@edenwl7dt N, 2- di hydr oxy-5- net hyl hexanam de; PCT/EP2005/053616

(2S,3S)-3-{[(2S)-4-(2-fluorophenyl)-2-net hyl pi perazi n-

| -yl]carbonyl }-N, 2-di hydroxy-5- nethyl hexanam de;

(2S,39)-3-{[(2R) "- (3-chl orophenyl ) - 2- net hyl pi perazi n-

-yl ] carbonyl }- N, 2-di hydr oxy-5- mnet hyl hexanam de;

(2R, 3S) - N, 2-di hydr oxy- 5- met hyi3- 3- {[ 4- (5- phenyl -1, 2, 4-0

xadi azol - 3-yl ) pi perazin-1-yl] carbonyl } hexanam de;

1{:?;(% RX@Z aﬂr}ri/e&ﬁ%aﬁ‘ﬂ&? g}(%ﬁ%r?y pg%’l!e éd from a[sthrr)rfap gr gh}lserqa and chronic

opisfraciivb pnipponptyediseaseri de;
3-[ (4- bi phenyl - 4-yl pi perazi n-1-yl)carbonyl] -3, 4-di deox
y- |- (hydroxyam no)-5-0O
Th pdnethet Imtﬁéﬂe)nﬂodirﬁﬁne@f nlw imeation, ARprbviged3a uke of N-hydroxyamide
é4 [ 5-(4- quorophenyI 3 . .
HYYRRE apsording. (9 | mﬂaela. @) nfor 1th | prepastigsn of ya peglicament for the

ﬁb%%x@(%ﬁorr@aﬁﬂ&ﬁ %%W’sel@&aﬂ From ¢ @lmonary, pancreatic, skin and
{ (4-t1 uorophenyl) -3, 6- dlhydropyrldln-

ljveHfibspsiscar bonyl } - N, 2- dlhydroxy 5- met hyl hexanani de;

(2R, 3S) - N, 2-di hydr oxy-5-net hyl - 3-[ (4- phenyl - 3, 6-di hydr
opyridin-1(2H)-yl)carbonyl] hexanam de; (2R, 3

0) anddther diithed rebypdimeiie toliythe dhrvention, is provided a use of N-hydroxyamide

éeLi;{it s P%{gh@t iy ?@&éﬁéﬁﬁaéﬁ o%)g%hgzgypagau(}ﬁl )OP 'PE Z<‘lapnelnt for the
pri{qﬁzlfylafx‘ﬂs /R E@Qtlﬁﬁﬂ%ﬂa cﬁso@déil 'v&tﬁé@i@ﬁ%rdhs@kdér is a cancer.

1(2H) -yl ] carbonyl} - N, 2-di hydr oxy- 5-

In another embodiment of the invention, is provided a use of N-hydroxyamide derivatives
according to Formula (I) 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.

In another embodiment, the invention provides a method of treatment and/or prophylaxis of
a disease comprising the administration of a compound according to Formula (I), in a
patient in need thereof and wherein the disease is selected from autoimmune disorders,
inflammatory diseases, cardiovascular diseases, neurodegenerative diseases, stroke, cancer,
respiratory disecases and fibrosis, including multiple sclerosis, arthritis, asthma,
emphysema, pre-term labor, endometriosis, chronic obstructive pulmonary disease

(COPD), liver, skin and pulmonary fibrosis.



met hyl hexanam de;
(2S,3S)-3-{[4-(2-fl uorophenyl) pi perazin-1|-yl]carbonyl}
WO Mogodi7ey dr oxy- 5- net hyl hexanam de; PCT/EP2005/053616
(2R, 3S) - N, 2-di hydi Oxy-5- et hyl - 3- ({4-[5-(2-thienyl)-1,
2, 4- oxadi azol - 3-yl ] pi perazi n-1yl} carbonyl ) hexanam de;
(2R, 3 §)-3
-{[(2R)*- (5-chl oropyri di n-2-yl) - 2-net hyl pi per azi n-
1-yl]carbonyl} -N, 2- di hydrox3- 5-net hyl hexanam de;
(2R, 3 §)-3 -{[4-(5-chloropyridin-2-yl)pi perazin-|
\/ b I 3 _
In Aﬂo%{ téﬂ‘ﬁ)}ﬁli}r%r 2 ZH%lgyr I(gﬂlgfﬂéo 5Yla€sl gﬁr%%?% ﬁfl’aﬁﬂa depdrARndof a N
hyylthcfamhbr@drffvataw 2ccdiding] ta the- memcimy lcomprisingthedeiep of reacting a

f/rfpf’gn‘i %fg%‘{}"[‘“i’faﬁ,}‘/ﬁ\i\&ﬁ%glﬁr%gsgegﬁ'ﬁg R - et hy! pi per azin-|

(2S, 3S) - NRZ di hydr oxy- 5- net hyl - 3- ({(2R) - 2- met hy| - 4-[45-R5

(t rﬁz I t Ryl ) pyri di ] piperazin- R R\)\ _R'
ar on | ) hexanam dglﬁd( . Q hn A
yl - N, 2- di hydr o®y- 4- oxo- 4- {4- [Ho-, R’

&bh )pdﬁenyl ] pi perazin-1-yl} butanam de; H ogH R®
3S) - 3-benzyl - N, 2- di hydr oxy- 4- {(2R) 2-met hyM [ 4- (tr

i fluor QB hoxy) phenyl ] pi perazin- 1-yl} )

-4- oxobut anam de
5 W@Rl@@ Ry RE &R thrlbe aade etpydefinedave prnd R i setdcfed foono H and a

protec 9v)§:yg)rglppesl?1¥ﬂ1 L,P t l?u“?yla enzyf tr}/allléylsbllgli,%&ra@ygropyranyl.

In another embodiment, the invention provides a process for the preparation of a N-
hydroxyamide derivative according to the invention, comprising the step of reacting a

10  compound of Formula (V) with a hydroxylamine or with a protected hydroxylamine H,NO-

N 7 R ‘HO\
HO W%\R N N R’
OH O R H 6

'\ )
wherein A, R', R>, R*, R’, R®, R” and n are defined above and R® is selected from H and a
protective group such as t-butyl, benzyl, trialkylsilyl, tetrahydropyranyl.
15
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).

20 In another embodiment, the invention provides a process for the preparation of a N-
hydroxyamide derivative according to the invention, comprising the step of coupling a

dioxolane-protected di-carboxylic acid of Formula (IT) with an amine of Formula (IIT) to
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(2S) - N, 2-di hydroxy-3-nmethyl -4-{(2R)-2-net hyl -4-[4-(tri
f1 uor onet hoxy) phenyl ] pi perazi n- 1-yl }-4-oxobutanam de;

W@ 28688)758- { [ (2R) *- (4' - f 1 uor obi phenyM yl ) - 2- mep¢yEP10pE053616

azin-1-yl]carbonyl}-N, 2-di hydroxy-5-net hyl hexanam de;
(2S,3S)-3-{[ (2R) - (4- et hoxyphenyl ) - 2- et hyl pi per azi n- |

-yl ] carbonyl }-N, 2-di hydi Oxy-5- net hyl hexanam de;
(2S,3S)-3-{[(2R) - (3, 4-di net hoxyphenyl ) - 2- net hyl pi pera
zin-1-yl]carbonyl}-N, 2-di hydysoxy- 5- et hyI hexanami de;

(2S, 38) N 2 di hydr oxy-5-net hyl - 3- ({(2R) - 2- et hyl - 4-[ 4-

f()HﬁE H P&lﬁ{ﬁ‘ﬂ gVPirﬂﬁEQﬁb@of a coupling such as DIC, EDC, TBTU,

car hexana
lsn;cmaw, Byla@B Sylsabufyl (cma)rdfox(r@xm howrthy22 whishaplyyitinim inide
t hyl pi perazl n-1 -yl] carbonyl} -5-nethyl hexanam de;
(2S,39) -3 ({(2R) *- [4(I-ben20|uran3y|)pheny|] 2n|e5th

rdgian-1 -yl caFE)onyI) N, 2- ]!
Oftet onBh de; Codsing Q ) A
-dj' dr oxy- ﬁN hyl -3 - N R’
{[ ( - 2- et hyl - |Ropoxyphenyl ) pi pera /\?_ -0 R®
car bonyl }hexanam de

(2S, 38) , 2- di hydrﬁf% 5- et hyl - 3- ({(2R) - 2- net hyl (fV)[A"
(trlflu rrethyl)p I] pi per azi n-
vtheyéih @grRipRY; IR l;]R)sgaR]GaI dad n are as defined above and wherein the compounds

skfontingo Eamuyde 1) o SslotiPh JarcRs ERSDHELHG | hexanan do.
(Gﬁﬁl%@ﬂu%r&phér&@é‘n{eﬁfyﬁﬂ RARYT I M dl n-2-yl)-2-methyl pip
erazi n- | qégar bonyl

@AFHi -6k luwranbeny)- ﬁ@a@ﬁﬂm@rezme
(3R)-3-methyl-1-[4(trifluoromethyl)pyridin-2-yl]piperazine;
5-fluoro-2-[(3R)-3-methylpiperazin-1-yl]pyrimidine;
(3R)-3-methyl-1-[5(trifluoromethyl)pyridin-2-yl]piperazine;
(3R)-3-methyl-1-(4-propylphenyl)piperazine;
(3R)-1-(6-methoxy-2-naphthyl)-3-methylpiperazine;
(3R)-1-[4-(1-benzofuran-3-yl)phenyl]-3-methylpiperazine;
(3R)-3-methyl-1-(4-propoxyphenyl)piperazine;
(3R)-1-(4"-fluorobiphenyl-4-yl)-3-methylpiperazine;
(3R)-3-methyl-1-[4-(trifluoromethoxy)phenyl]piperazine;
(3R)-1-(3,4-dimethoxyphenyl)-3-methylpiperazine;
(3R)-3-methyl-1-[4-(methylsulfonyl)phenyl]piperazine;
(3R)-1-(2,3-dihydro-1-benzofuran-5-yl)-3-methylpiperazine;
(3R)-1-(1,3-benzodioxol-5-yl)-3-methylpiperazine;
(3R)-3-methyl-1-{4-[(trifluoromethyl)sulfonyl}phenyl } piperazine;
(3R)-1-(4-tert-butylphenyl)-3-methylpiperazine;
(3R)-1-(4-ethoxyphenyl)-3-methylpiperazine;
(35)-3-methyl-1-(4-methylpyridin-2-yl)piperazine;
(3R)-1-(2-fluoro-5-methoxyphenyl)-3-methylpiperazine;



(2S,3 S)-N, 2-di hydr oxy- 5- et hyl - 3-
{[(2R) - 2-net hyl - 4- (4- propyl phenyl ) pi perazin-1 -yl]
wa@ 200607534 hexanam de; PCT/EP2005/053616
(2S, 3S)-3-(cycl opentyl net hyl ) - N, 2-di hydr oxy-4-{(2R) - 2-
met hyl -4-[4-(trifluoromethoxy) phenyl]piperazin-1 -yl}
- 4- oxobutanam de; (2S,3 S)-3-{ [(2R) *-(2, 3-di hydro-|
- benzoi uran-5-yl)-2-net hyl pi perazin-1 -yl]carbonyl} -
N, 2- di hydr oxy- 5- et hyl hexananisde; (2S,3 S)-3-{
[(2RH (1 , 3- benzodi oxol - 5-yl ) -2- et hyl pi perazi n-|

(?)2%1 -g@-%ﬁﬁmlb}ﬂub}&pﬁény@‘i-i‘%{éﬁ&mpéaﬂﬁé; hyl hexanam de;
(SF)-N(Q-CUIOWMQ?/DH @@R)Yh}iléetazm hoxyphenyl ) - 2- et hyl p
i _ﬁ%zihré-ll_‘f in' Fh }az- 5- met hyl hexanam de;

@82 3R Groxy P nyl - 3-T ((2R) - 2- net hyl - 4- { 4-
(BR)-B4nfldtlﬁabﬂf1005%iﬁéﬁi'l)ﬁhil|dimyl)ﬂnperazme

I erazin car bonyl ] hexanam de; (2S, 3
(%f) N%ﬁ}fg‘il’ Pg@mﬂ %f{’l%‘éﬁ)‘@thi(lﬁm]e%‘lnﬁ’oxybl pheglyM yl)-2-m

R Y @'c?&&i’&?g) r}yl)l“n ﬁé}){b}le 5- met hyl hexanam de,
cycl ohexyl phenyl ) - 2- met hyl pi per az
(ﬁﬁ) ﬂ(%bpwgtb@mﬁy}l)?d@thydplmr@nmﬁ{y 5- net hyl hexanami de;

AP P s e G e e e xanan do.
(6351433%131'0%4 RBoXyienZh-dirhéthgpipetazidepenzodi oxol - 5-yl ) -
AT R e

(@gmﬁnuamu Aokl A PR HARSR 2 ety P
NP

gerazm- -y car ony

[(B§13-mrejhydpinerezipil Hdlauinolingle:

In another embodiment, the invention provides a compound according to Formula (IV):

R2 4
N
o G N A/R

J\Am%

O O R

av)
wherein A, Rl, RZ, R4, R5, R6, R’ and n are as defined above.

In a further embodiment, the invention provides a compound according to Formula (IV)
selected from the group:
(55)-2,2-dimethyl-5-((1S)-3-methyl-1-{[4-(2-pyridinyl)-1-piperazinyl] carbonyl}butyl)-
1,3-dioxolan-4-ong¢;

(55)-2,2-dimethyl-5-((1S)-3-methyl-1-{[4-(3-phenyl-1,2 4-thiadiazol-5-yl)-1-piperazinyl]
carbonyl}butyl)-1,3-dioxolan-4-one;
(55)-2,2-dimethyl-5-[(1S)-3-methyl-1-({(2R)-2-methyl-4-[4-(trifluoro methyl)pyridin-2-
yl]piperazin-1-yl }carbonyl)butyl]-1,3-dioxolan-4-one;
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(2S,39)-3- {[(2R)" (3-fluoro”-isopropoxyphenyl)-2-net hy
| pi perazin-1-yl] carbonyl} -N, 2-
wa@l2dvgd1ozy - 5 nmet hyl hexanami de; PCT/EP2005/053616
(2S,39)-3-({(2R)"-[3-fluoro™-(trifluoromethoxy) phenyl ]
-2-met hyl piperazin-|-yl}
carbonyl ) - N, 2-di hydr oxy- 5- net hyl hexanam de; (2S, 3
S) - N, 2- di hydr oxy- 5- et hyl - 3-
{[(2R) - 2- et hyl - 4- qui nol i n- 3-371 - pi perazi n-1 -yl]
car bonyl } hexanam de;

G8pp 3 Rimblngr AR AT 2 Aok 410 pr L) ot
daftengl} BYtyB-1,3-dioxolan-4-one; ,
GSHEPmbBR e SR ST - Be kW BAEh FoutRipgrarin1-v1)
daﬁa‘énﬁl}ﬁ)tybhlz’r diohvldﬁamtrels

G5 CuShirgieroryRensb AR A Rl Byridiay) piperazinyi)
éa@o%n?l%u@r){ii &Bleﬁlﬁ‘i 3&69&9@J4menyl 4-yl) - 2- et hyl pi pe

razi n-

yl
@ ShMﬂ(SH (]5 ﬂﬁ@@(mhenﬁ dﬂ{d(ﬁsdé“methyl -4-(2-pyridinyl) piperazinyl]

| - 2R) - 2- et hyl - 4-[ 4-
C b L G T N T
&Sybxasy- bQﬂ%HﬂoﬁWﬁlﬁldﬂ(ZRg—Z—methylﬁ (Z—Fglm;ndmyl)hplf)erazmyl]
rt ut ox en met I pera
°§1r2h?nv1§§7 tyl)% ﬁ‘é‘%@tﬁjﬁﬁ g‘ox%lf“h d’in%ﬁy 5yrret hyl hexgngmpde
& §)(35 1§) 24 2k Pyt P - {:f(ZR)-4 (22 ﬂuorophenyl) 2-methyl p1perazmy]1]
-yl

{[ (4 i sopr opoXxypheny | piperazin-1
)2 dmctiy ﬂeﬁélﬁ&fﬂﬁ@é-onezs y PP

<?F>( %afm%%tﬂéﬁﬁ-@%ﬁqu. O O iy midngpiporsinc 31
carbonyl}butyl)-1,3-dioxolan-4-one;
(55)-2,2-dimethyl-5-((1S)-3-methyl-1-{[(2S)-2-methyl-4-(4-methylpyridin-2-yl)piperazin-
1-yl]carbonyl}butyl)-1,3-dioxolan-4-one;
(55)-5-[(1S)-1-({(2R)-4-[2-fluoro-5-(methyloxy)phenyl]-2-methylpiperazin-1-yl } carbonyl)
-3-methylbutyl]-2,2-dimethyl-1,3-dioxolan4-one;
(5S)-5-((1S)-1-{[(2R)-4-(2-fluorophenyl)-2-methylpiperazin-1-yl]carbonyl}-3-
methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5R)-5-((1S)-1-{[4-(4-methoxyphenyl)piperazin-1-yl]carbonyl}-3-methylbutyl)-2,2-
dimethyl-1,3-dioxolan-4-one;
(5S)-5-((1S)-1-{[(2R)-4-(4-chloro-2-fluorophenyl)-2-methylpiperazin-1-yl]carbonyl}-3-
methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(55)-5-((1S)-1-{[(2R)-4-(5-chloropyridin-2-yl)-2-methylpiperazin-1-yl]carbonyl } -3-methyl
butyl)-2,2-dimethyl-1,3-dioxolan4-one;
(5R)-5-((1S)-1-{[4-(4-fluorophenyl)piperazin-1-yl]carbonyl } -3-methylbutyl)-2,2-dimethyl-
1,3-dioxolan-4-ong¢;

(5R)-5-((1S)-1-{[(1S,4S)-5-(4-fluorophenyl)-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl} -3-
methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;
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car bonyl } hexanam de;
(2S,39)-3-({(2R"-[3,5-bis(trifluoronethyl)phenyl]-2-m

weedvwlopi7zper azi n- | -yl } carbonyl ) - PCT/EP2005/053616

N, 2- di hydr oxy- 5- et hyl hexanam de;

(2S, 3S) - N, 2-di hydr oxy-5-net hyl -3- ({(2R) - 2- net hyl - 4-[ 4-
(1, 3-oxazol -5-yl ) phenyl] piperazin-

1-yl }carbonyl ) hexanam de;

(2S,3S)-3-({(2R) "-[ 4- (di met hydgam no) phenyl ] - 2- et hyl pi
perazi n-1-yl }carbonyl)-N, 2-

R S e e S A BT By 13-
@wadmal‘ﬂ-ngeto For nul af({) for use as a nedi camant In

e a.
GREp SRS BB TR Sroméc B o0

dﬁrﬂbmsinmxyl@nwcﬁoﬁkﬂﬁn-n@heve accordl ng to the |nvent| on
rmaceutically acceptable carrier,

@w{ léml st é‘BPfOPP‘?PYQBH’FWéFI %wﬂ%?abqwh}r3-afeth>ﬂ@tyl)-2 2 dimethyl-

1 URRbIaRA. odes Provi ded a use of N hydroxyam de
derivatives according to Formula (1) for the

(RePErdimithy]-5f{ (k5)Fente b a4 -ryoimidine -plppstaginakyBeaabanydbutyl} -
dgg%g(nﬁgt“ (())Je a di sorder sel ected from autoi mmune
1 Sorders, Cionf | anmat ory di seases, stroke,

(68)-22alimsthyl-5u{ (1¢)-Senshgl-1- H@R)Cﬂiﬁ@?@gné{ﬂI-[(tﬁﬂddnﬁfiﬁgl@m)xy]
an respirat I Seases ,.an I brosi s, 1nclud ng

%ﬁ ?E)‘Pga@ET éfll%ﬁ"? yﬂmlgﬂrﬁag‘% aB4wEe di sease,

(@Sybf(usb 3. {[@&t)maphe%gmtxzﬁgn@ethﬁme&ﬁhm {1{aeonyl} -3-methylbutyl)-

endonetri osis, chronic Obstructive pul nbhary di sease,

2, 2-dianethyld fbdiomlﬁ&ﬁyonepancreatl c fibrosis, skin

P05 BT e S0 SRR

taheyl)-2 Atdimethyht,3 alickolep4-ondsor nul a (1) f o rt h e

BB R TS oL B PR i A
R 2dimBA§E1,3-dioxolan-4-one;
(5R)-2,2-dimethyl-5-((1S)-3-methyl-1-{[4-(5-phenyl-1,2 ,4-0xadiazol-3-yl)-1-piperazinyl]
carbonyl}butyl)-1,3-dioxolan-4-one;
(55)-2,2-dimethyl-5-((1S)-3-methyl-1-{[(2R)-2-methyl-4-(5-phenylpyridin-2-yl)piperazin-
1-yl]carbonyl}butyl)-1,3-dioxolan-4-one;
3-[(4-biphenyl-4-ylpiperazin-1-yl)carbonyl]-3,4-dideoxy-1,2-O-(1-methylethylidene)-5-O-
(phenylmethyl)-L-threo-pentonic acid;
(5R)-5-[(1S)-1-({4-5-(4-fluorophenyl)-1,3,4-oxadiazol-2-yl]piperidin-1-yl } carbonyl)-3-
methylbutyl]-2,2-dimethyl-1,3-dioxolan-4-one;
(5R)-5-((1S)-1-{[4-(4-fluorophenyl)-3,6-dihydropyridin-1(2H)-yl ]Jcarbonyl } -3-methy]
butyl)-2,2-dimethyl-1,3-dioxolan4-one;

(5R)-2,2-dimethyl-5- {(1S)-3-methyl-1-[(4-phenyl-3,6-dihydropyridin-1(2H)-yl)carbonyl]
butyl}-1,3-dioxolan-4-one;
(5R)-2,2-dimethyl-5-((1S)-3-methyl-1-{[4-(5-pyridin-4-yl-1,2,4-0xadiazol-3-yl)piperazin-
1-yl]carbonyl}butyl)-1,3-dioxolan-4-one;
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mul tiple sclerosis and rheumatoid arthritis. In
anot her iurther enbodi nent of the invention, is

w@emsiodesl a use of N-hydroxyani de derivatives BCTBPIIDFIQS3616

to Fornula (1) for the preparation of a nmedi canent for
t hepr ophyl axi s and/or treatnment of a disorder selected
fromast hma, enphysena and chronic obstructive

pul nonary di sease. | n another iurther enbodi nent of
the invention, is provided a 39se of N hydroxyam de
derivatives according to Formula (1) for the

10 ' tq; . i nel/
B o B o R b iy
gyl k2 2atimethyk kBrliewodani4-oma; fi brosis. I n anot her

GRSt o i onfev A r bR AR R - PRt R B2 Rl

I »diokbRnf@r@pear at i on of a nedi canent for the
(gkgghyLaxis and/or treatnment of a disorder wherejn_t

. he
aR¥dralmethyl-ard réapcthyln! -HAdoHérthigntb b’ fetrtadgrolr gl lpiperazin-1-
JRARIUnL BBty 19, 308X 188E-odeuse of N-hydroxyam de
derivatives according to Formula (1) for the
(ABHOH At{I@R)4H{A-cplorenyeidina?-yh) @ methglpipetrzisi-1 iylearberfyl }-frenethyl

j I r [ activity. Particularly, is
1%%%%?%35E%@ﬁ%583@%%%1?%gn%o t he ?nvention mhergin sai d
(ﬁn?j-si((q S)ﬁilt—ﬁhl(@phbt@igfi&ﬁez-ybpipﬁhzgﬁﬂe}d]cﬁfbg_fryll}%{%n&ih%lmw-l)gz,}

n -12. Preferably, conpounds according to the
‘ﬁﬂ@%‘%%éﬁg‘aﬁogﬂé‘{éf’%t ive inhibitors of
3l ofrgl el - 22-
e e B P enmor o oA 2.2

dimoduit-1.drdligrodani-Henc;a met hod of treatment and/ or _
e R O T e R ]
butylp22elitbthy b B-doxblaneosd;n t he di sease is sel ected

(5PE SaShRR pP s aaehd P BT (R eldpyricin-21)
PipdrA-1 -y BAfhyl)butyl]-1,3-dioxolan-4-one;

(5R)-5-((1S)-1-benzyl-2-ox0-2- {4-[4-(trifluoromethoxy)phenyl]piperazin-1-yl } ethyl)-2,2-
dimethyl-1,3-dioxolan-4-one;

(5S)-5-((1S)-1-benzyl-2- {(2R)-2-methyl-4-[4-(trifluoromethoxy)phenyl Jpiperazin-1-yl} -2-
oxoethyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5R)-2,2-dimethyl-5-((1S)-1-methyl-2-0x0-2-{4-[4-(trifluoromethoxy)phenyl |piperazin-1-
yl}ethyl)-1,3-dioxolan-4-one;

(55)-2,2-dimethyl-5-(1-methyl-2- {(2R)-2-methyl-4-[4-(trifluoromethoxy)phenyl |piperazin-
1-yl}-2-oxoethyl)-1,3-dioxolan-4-one;
(5S)-5-((1S)-1-{[(2R)-4-(4"-fluorobiphenyl-4-yl)-2-methylpiperazin-1-yl]carbonyl} -3-
methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(55)-5-((1R)-1-{[(2R)-4-(4-ethoxyphenyl)-2-methylpiperazin-1-ylJcarbonyl} -3-methyl
butyl)-2,2-dimethyl-1,3-dioxolan4-one;

(5S)-5-((1S)-1-{[(2R)-4-(3 ,4-dimethoxyphenyl)-2-methylpiperazin-1-yl Jcarbonyl} -3-
methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;
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respiratory diseases and fibrosis, including multiple
sclerosis, arthritis, asthma, enphysema, pre-term

wo adwenio7endonet ri osi s, chronic obstructive pul POTEP3005/053616

di sease (COPD), liver, skin and pul monary fibrosis.In
anot her enbodi nent, the invention provides a process
for the preparation of a Nhydroxyam de derivative
according to the invention, conprising the step of
reacting a conmpound of Fornmul@ (FV) with a derivative
H2N-O- R8: sv) s> 5 wherein A, Rl, R2, R4, R5, R6, RV

(§§fj2 B &B&hgpg E]ﬁfétl@p ?\(ﬁ@gzgt—xﬁ%& liﬁ—ﬁéﬁﬁzﬁ%lf&%ﬂénmperazm—

protecti roup - suc
k—yh}earkgnyi)bhlyl] 13dtorxalaydlmmyranyl I n anot her

t tio r.ocess f the
(gsgg'gbg? ? o{IL(ZtRS % d6 % x@ a )S et e\?hé{f RIpEaan Lcarbg riylg-3-
1h&ﬁﬂbmygn12ﬂﬂnamﬂnpydﬁkﬂ@mmhﬁwstep of reacting a |o

a hydroxylanlne or, wit

conpound of Formul a i
(SSTP L85 RS g Crborio MR SR}y 8 FHSrLp Reragindny] Fcarbonyl)-

ﬁ%eth%ut 22%&8}1 ROdidkofih& @S I ned above and R8 is
sel eCted Trom H and 'a protectivé gmpup such as

(6K ylmelbuhs401S) Byl (AR meduh 464 drapoyyRiegs pipgarin-1-
yl‘][é @'}# Q?]S 1%”:?8%15@_2% the invention provides a
oC es

t he prepara Pon of a Nhydr oxyam de
(fd 8)-2 %aﬁmmhyla&@(c} S B-maethiyd- 1t-(r{€2R)FB/-ﬁﬁthlme-[4-?@1'ﬁlh10mie|tl?yl)phenyl]
art her ri eprotection step (R8renova
W#%'YSE%PY%‘&YI%% ‘ﬁo’é‘?]nﬁf @P%enbodi ment, the
('59)@1061'89-@ {FP(fzfl’:l\jMd(ﬁSteﬁ-bﬁfy!}ﬁﬁﬁﬁ) - GhethyiBipLraginal- ﬁ‘]da%bn?f} -Amethyl

ro;yanl de derivative accordlng 0 the invention,

h:l@ﬂb?# mgthvh&sh@q@lw eeipl i ng a di oxol ane- prot ect ed
S 2SS I3 i B A0 Py o
mﬂhyibmsbrmkdmﬂeﬂwldgﬁmioxdﬂgn-ﬂmh, as DI C, EDC, TBTU,
(55)-2,2-dimethyl-5-((1S)-3-methyl-1-{[(2R)-2-methyl-4-(4-propylphenyl)piperazin-1-yl]
carbonyl}butyl)-1,3-dioxolan-4-one;
(55)-5-((1S)-1-(cyclopentylmethyl)-2- { (2R )-2-methyl-4-[4-(trifluoromethoxy)phenyl]
piperazin-1-yl}-2-oxoethyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5S5)-5-((1S)-1-{[(2R)-4-(2,3-dihydro-1-benzofuran-5-yl)-2-methylpiperazin-1-yl]
carbonyl}-3-methylbutyl)-2,2-dimethyl-1,3-dioxolan4-one;
(5S5)-5-((1S)-1-{[(2R)-4-(1,3-benzodioxol-5-yl)-2-methylpiperazin-1-ylJcarbonyl } -3-
methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(55)-5-((15)-1-{[(2R)-4-(4-methoxyphenyl)-2-methylpiperazin-1-ylJcarbonyl } -3-methyl
butyl)-2,2-dimethyl-1,3-dioxolan4-one;
(55)-2,2-dimethyl-5- {(1S)-3-methyl-1-[((2R)-2-methyl-4- {4-[(trifluoromethyl)sulfonyl]
phenyl} piperazin-1-yl)carbonyl]butyl}-1,3-dioxolan-4-one;
(5S5)-5-((1S)-1-{[(2R)-4-(4"-methoxybiphenyl-4-yl)-2-methylpiperazin-1-yl Jcarbonyl} -3-
methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(55)-5-(1-{[(2R)-4-(4-cyclohexylphenyl)-2-methylpiperazin-1-yl]carbonyl}-3-methyl
butyl)-2,2-dimethyl-1,3-dioxolan4-one;
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DCC, HATU, PyBOP(r), Isobutyl chloroformate or
| - met hyl - 2-chl oropyri di ni umiodi de wherein A Rl, R2,

woApe75R6, R7 and n are as defi ned above andP@IYEPTNFI053616

t he conpounds according to Fornula (111) are sel ected
fromthe group below (3R)-1-(2-fluorophenyl)-3

- met hyl pi perazine; (3S)-1

- (2- Fl uor ophenyl) - 3- et hyl pi per azi ne;

(3R -3-nethyl-1-[4-(trifluoroethyl)pyridin-2-yl]piper
azi ne;

LIS A S AR A A e

Mlhiéﬂ:ilmiéﬁlym,ﬁﬂliman%—g?e spr O%I_Frgfﬂy: ) pi gsr azi ne;

R3-SR bhalG b SRRk GGy )

@rbo PR} 3-Breti1boyi)-2 z(dﬂmahplpnxwm@rm%d@er aZ| ne;
3R-1-§@-fluorob| henyl - 4- -3 -net hyl pi perazi ne;

RR BRI Tupen-{ e BH 25y BIRCT L oy bz He-

met(&flﬁﬁtyb iﬁdﬂn&hﬂqtdﬁ%mgﬁﬂwn}a 3- et hy' pi perazi ne,

-3-nfeth (et hyl sul fonyl ) phenyl ] pi per azi ne;
ESRYA((15)-2; &é&)ﬂygdrfbwro—ﬂemmmﬂmhesy )mahﬁemhwwrbelr]@zbonyl}-

4 B TS BERLERL 5 o P P
EPRs-AISHe;({(2R)-4-[3- ﬂuoro—4 ~(trifluoromethoxy)phenyl]-2-methylpiperazin-1-yl}
oD 3mSR B Bab o
(55)-2,2-dimethyl-5-((1S)-3-methyl-1-{[(2R)-2 —methyl 4-quinolin-3-ylpiperazin-1-yl]
carbonyl}butyl)-1,3-dioxolan-4-one;
(55)-2,2-dimethyl-5-((1S)-3-methyl-1-{[(2R)-2-methyl-4-(4-methylphenyl)piperazin-1-yl]
carbonyl}butyl)-1,3-dioxolan-4-one;
(55)-5-((15)-1-{[(2R)-4-(5-chloro-2-thienyl)-2-methylpiperazin-1-yl]carbonyl} -3-methyl
butyl)-2,2-dimethyl-1,3-dioxolan4-one;
(55)-5-((15)-1-{[(2R)-4-(3-methoxyphenyl)-2-methylpiperazin-1-ylJcarbonyl } -3-methyl
butyl)-2,2-dimethyl-1,3-dioxolan-4-one.

In another embodiment, the invention provides a compound according to Formula (V):

R®
RL, R R'
o ), w)\ A/
Nﬁ)\R7

6

HO
OH O R

V)
wherein A, Rl, RZ, R4, R5, R6, R’ and n are as defined above.

In a further embodiment, the invention provides a compound according to Formula (V)

selected from the group:
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(35) - 3-net hyl - 1- (4- met hyl pyri di n-2-yl) pi perazi ne;
(3i7?)-1

WO ¢@ePlarsr o- 5- net hoxyphenyl ) - 3- net hyl pi per azi NBCT/EP2005/053616
(3i?)-1-(4-chl oro-2-fluorophenyl)-3-net hyl pi perazi ne;
(3i?)-1-(5-chloro pyridin-2-yl)-3-nmethyl pi perazi ne;
(3i?)-1-Dbiphenyl -4-yl -3-net hyl - pi per azi ne;
(3i?)-3-methyl -1 -(5-phenyl -pyridin-2-yl)pi perazi ne;
(3i?)-1-(4"-met hoxybi phenyl - 49yl ) - 3- et hyl pi per azi ne;
(3i9)-l-(4 cycl ohexyl phenyl ) - 3- net hyl pi per azi ne;

S5 2SRRI LY yRREL ) BYOFS8T G acic

(@838 F2 ey drok gRymathy133-f [4uGrpirenytet:, Iléétlyapdlequ-IS}yl)jnperazm— -yl]

- er azine;

%@%Wyﬁkg?glfﬁﬁgro 4-i sopropoxyphenyl) - 3- net hyl pi per azi
(08,35)-2-hydroxy-5-methyl-3-({(2R)-2-methyl-4-[4-(trifluoromethyl)pyridin-2-yl]
(3i?) -I)hS Tl uoro-4-(trifluoronethoxy)phenyl]-3-nethyl
Iipeswsingd i E”ﬂEmY@épﬁPq§qﬁ$rwlplpera2|n | -yl ]quinoline.

(08,3809 gﬁf x§E0REh PN 2R 18 rﬂeﬁﬁﬁ@ L \%ﬁfdupﬁ 91ﬁ1;q§a°211§ 1- Xl]carbonyl}

conmpound accor di ng to For mul a wherei n
lRpanaRacik5, R6, R7 and n are as defi ned above. In a

G RS TRR 1 RS PN R IO

I@&ﬁkﬁ&aéﬂdlnﬁthyl 5-((IS)-3- nethyl-l-{[4 (2-pyridinyl)

@ é@ﬁ B ‘%efﬁa%? 2&%@} %@%ﬁﬁmmlg ?llﬁ’gf?gﬁ’; [S{1cagbony;
hefaddié &dd:azol - 5-yl) -1 - pi perazi nyl ]
(28,3S)-2-hydroxy-5-methyl-3-{[(2S)-2-methyl-4-(4-methylpyridin-2-yl)piperazin-1-yl]
carbonyl }hexanoic acid;
(28,3S)-3-{[(2R)4-(2-fluoro-5-methoxyphenyl)-2-methylpiperazin-1-yl]carbonyl} -2-
hydroxy-5-methylhexanoic acid;
(28,3S)-3-{[(2R)-4-(2-fluorophenyl)-2-methylpiperazin-1-ylJcarbonyl } -2-hydroxy-5-
methylhexanoic acid;
(2R,35)-2-hydroxy-3-{[4-(4-methoxyphenyl)piperazin-1-yl]carbonyl}-5-methylhexanoic
acid;

(28,3S)-3-{[(2R)-4-(4-chloro-2-fluorophenyl)-2-methylpiperazin-1-yl]carbonyl } -2-
hydroxy-5-methylhexanoic acid;
(28,3S)-3-{[(2R)-4-(5-chloropyridin-2-yl)-2-methylpiperazin-1-ylJcarbonyl } -2-hydroxy-5-
methylhexanoic acid;

(2R,35)-3-{[4-(4-fluorophenyl)piperazin-1-yl|carbonyl } -2-hydroxy-5-methylhexanoic
acid;

(2R,35)-2-hydroxy-5-methyl-3-[(4-pyridin-2-ylpiperazin-1-yl)carbonylhexanoic acid;
(2R,3S)-2-hydroxy-5-methyl-3-({4-[4-(trifluoromethyl)phenyl]piperazin-1-yl } carbonyl)
hexanoic acid;

(2R,35)-3-{[4-(2-fluorophenyl)piperazin-1-yl|carbonyl } -2-hydroxy-5-methylhexanoic

acid;
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car bonyl } butyl ) -1, 3-di oxol an- 4- one;
(59)-2,2-dinmethyl -5-[(l S)-3-nethyl-I

wo ¢do6ARy7s2- met hyl -4-[4-(trifluoro nethyl) pyri dPEF/RBP2005/053616

yl ] pi perazin-I-yl}carbonyl)butyl]-I, 3-di oxol an- 4- one;
(59) -2, 2-di met hyl -5-((I
S)-3-nethyl-1-{[ (2R) - 2-net hyl - 4- (2- pyri di nyl)

pi perazi nyl] carbonyl } butyl)-1, 3-di oxol an- 4- one;
(58)-2,2-dinethy|-5-((| 43

S)-3-nmethyl -1-{[(2S) - 2- net hyM pyri di n- 2-yl pi perazi n-|

| G AR AORE Yoo  acid
QD PINERR Y AR P’Sff*‘f%%"% SRR Lo igrancio acic
@S,ﬁSbéﬁwdrony-IS}methyl—El ({(2R)—2—methy1 -4-[4~(trifluoromethoxy)phenyl]piperazin-

g oJo) I di met hyl -1, 3- di oxol an”- one;

i argg“(”h?‘ jah c(aiiidgt hoxyphenyl ) -1 -{[ (2S) - 2- net hyl - 4- (2
(2838)-81 {N2R)-4biptengz4 - P Inethylpiperazin-1 —yl]carbonyl}—2—hydroxy—5—methy1
car bonyl } butyl)-2, 2-di met hyl -1, 3- di oxol an- 4- one;
1{*’5@)(’1‘53"(‘%4 S) - 4- (4- et hoxyphenyl )-I -{[(2R) - 2 met hyl - 4- (2

GBAS) SRRy SRR o o iy

@@1116?(3(19108)?1414 (4- et hoxyphenyl ) -1-{[ (2R ~-(2-fl uor ophe

Gapstpkitye AL ehyiongenrnso ot vony -

rﬁ&B}lh&aﬂodlaﬁﬂt hyl -5-((I'S)-3-nethyl -1-{[ (2R) - 2-net hyl -

(gg é— ﬁ%&éﬁyxg@ﬂ@gg gf{&o]p}gﬁy Il %ﬁé)xadlazol—fl—yl)plperazm— -yl]

Jaﬁ)%}lglgh&(aﬁbﬂﬁh -5-((1 §)-3-nethyl -
net h (4- rrethg/l pyridin-2-yl)pi perazinl -

@é%éh%wm}’ﬁdmm)’u {K2R)-Zastthiik4-(§ rplenylpyridin-2-yl)piperazin-1-yl]
éago%}%ﬁhé,{ah& Le( { (2R) - 4- [ 2- 1 uor o- 5- (met hyl oxy) pheny! |

pI pera2| n-1-yl}carbonyl)

S-G—b”mtﬁyﬁl [§4-bypheayd - Ryldipemiziny 1 -y1)casbahyt>d@-didedxyphehreo-pentonic
%5_)-5-((I S)-1-{[(2R)-4-(2-fl uorophenyl)-2-net hyl pi per

’n-1-yl]carbonyl }-3-
(2R,35)-3-({4-[5-(4-fluorophenyl)-1,3 4-oxadiazol-2-yl]piperidin-1-yl} carbonyl)-2-
hydroxy-5-methylhexanoic acid;
(2R,3S)-3-{[4-(4-fluorophenyl)-3,6-dihydropyridin-1(2H)-yl]carbonyl} -2-hydroxy-5-
methylhexanoic acid;

(2R,3S)-2-hydroxy-5-methyl-3-[(4-phenyl-3,6-dihydropyridin-1(2H)-yl)carbonyl ]hexanoic

< B

acid;

(2R,3S)-2-hydroxy-5-methyl-3-{[4-(5-pyridin-4-yl-1,2 4-0xadiazol-3-yl)piperazin-1-yl]
carbonyl }hexanoic acid;
(2R,35)-3-{[4-(4-chlorophenyl)-3,6-dihydropyridin-1(2H)-yl]carbonyl} -2-hydroxy-5-
methylhexanoic acid;

(2S,35)-3-{[4-(2-fluorophenyl)piperazin-1-yl]carbonyl } -2-hydroxy-5-methylhexanoic acid;
(2R,35)-2-hydroxy-5-methyl-3-({4-[5-(2-thienyl)-1,2,4-oxadiazol-3-yl |piperazin-1-yl}
carbonyl)hexanoic acid;
(2R,3S)-3-{[(2R)-4-(5-chloropyridin-2-yl)-2-methylpiperazin-1-yl]carbonyl} -2-hydroxy-5-

methylhexanoic acid;
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met hyl butyl)-2, 2-di met hyl -1 , 3-di oxol an”- one;
(5R)-5-((1S)-1-

wq povef078t hoxyphenyl ) pi per azi n-1-yl ] car bonyl }PCT/EP2005/053616

-3-net hyl butyl)-2,2- dinethyl-1 ,3-di oxol an- 4- one;
(59)-5-((1'S)-1-{[(2R)-4-(4-chl oro-2-fluorophenyl)-2-mne
t hyl pi perazin-1-yl]carbonyl }-3-

met hyl butyl) -2, 2-di met hyl -1, 3-di oxol an”- one;
(5S)-5-((1'S)-1-{[(2R)-4-(5-chddor opyridi n-2-yl)-2-nethy
| pi perazi n- I-yI]carbonyI} 3 rret hyl

it I
PR et PRI B oot et
hemgrdic &idget hyl but yl ) - 2, 2- d| met hyI 1, 3- di oxol an- 4 one;

R 45 st Ao 5.

Hmﬁﬂtyékuﬂyl ) -2, 2-di met hyI -I , 3- di oxol an”- one;
(& % é thI- [(4-pyrid
3 aéT{ﬁczmxﬁr@eé}%mpqlb R s A
1£1 llgxgloqiémhyl 5-[(1'S)-3-nmethyl-1-({4-[4-(trifluoro
1) phenyl |'pi perazin-1-yl} carbonyl)butyl]-1 ,3
(28;38 a+h3d1:oxy-(5ﬁgethy1—3 -({(2R)-2-methyl-4-[5-(trifluoromethyl)pyridin-2-yl]

AR RIS do M) DY BT an i one:

di met hyl - 1, 3- di oxol an- 4- one;

((ZRBB)-Z -bengh1+Petiylydxys4-O% o-8) {444 Hwiffuptonhethdx4)hgnylipiphiraziz-1 yy1}
[ peraE{ n-1-yl)carbonyl]butyl}- 1, 3-dioxol an-4-one;
=>di met hyl -5-{ (1 S) - 3- net hyl iy -[ ((2R) - 2- net hyl -

(QS 4s) QIbEhEyIIJQCH hbl gZR)}-Ylmeth 1-4-[4- (trlﬂuoromethoxy)phenyl]plperazm 1-
phenyl %pl perazi n- carbonyl ] butyl }-1, 3-di oxol an-4-o0
WEk-4-oxobutanoic acid;

BRIy 3ol S\ PR LSk TR bR Ry 1
butanoic acid;

(25)-2-hydroxy-3-methyl-4- {(2R)-2-methyl-4-[4-(trifluoromethoxy)phenyl]piperazin-1-

yl}-4-oxobutanoic acid;
(28,3S)-3-{[(2R)-4-(4"-fluorobiphenyl-4-yl)-2-methylpiperazin-1-yl]carbonyl } -2-hydroxy-
5-methylhexanoic acid;
(25,35)-3-{[(2R)-4-(4-cthoxyphenyl)-2-methylpiperazin-1-yl]carbonyl} -2-hydroxy-5-
methylhexanoic acid;
(28,35)-3-{[(2R)4-(3,4-dimethoxyphenyl)-2-methylpiperazin-1-yl]carbonyl}-2-hydroxy-
5-methylhexanoic acid;
(25,35)-2-hydroxy-5-methyl-3-({(2R)-2-methyl-4-[4-(methylsulfonyl)phenyl]piperazin-1-
yl}carbonyl)hexanoic acid;
(28,3S)-2-hydroxy-3-{[(2R)-4-(6-methoxy-2-naphthyl)-2-methylpiperazin-1-yl]carbonyl } -
5-methylhexanoic acid;
(25,35)-3-({(2R)-4-[4-(1-benzofuran-3-yl)phenyl]-2-methylpiperazin-1-yl } carbonyl)-2-
hydroxy-5-methylhexanoic acid;

(28,3S)-2-hydroxy-5-methyl-3-{[ (2R )-2-methyl-4-(4-propoxyphenyl)piperazin-1-yl]

carbonyl }hexanoic acid;
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2,2-dinmethyl -1 |, 3-di oxol an- 4- one;
(59)-5-((I'S)-1I- {[(2 S)-4-(2-fluorophenyl) - 2-net hyl pi per
wW@2006/0107§1 ] car bonyl } - 3- net hyl PCT/EP2005/053616
butyl) -2, 2-di net hyl -1, 3- di oxol an- 4- one;
(5S)-5-( ( 1S)-1-{[ (2R) - 4- (3-chl or ophenyl ) - 2- et hyl pi per
I

azin- 1-yl]carbonyl} -3-nethyl

butyl) -2, 2-di net hyl -1, 3-di oxol an- 4- one;
(5R)-2,2-dinethyl-5-((IS)-3-m5thyI-I-{[4-(5-pheny|-|,2
, 4- oxadi azol - 3-yl ) - | - pi perazi nyl ]

§r3?5) Q%%h%&%l l?’l}’l% ?{(?K%%-%’thf%?- L(trlﬂuoromethyl)phenyl]p1peraz1n—1—

){llqaﬂﬁ)lyﬂhemnmwcld (5- phenyl pyri di n- 2- yI ) pi per azinl -
(é _b%i%i—f& —Bﬁ%ﬁé—% 3?%%"}—37}1%}%1%1}}%%? —ﬁr?e{tl?yqpii)grg%ﬁ— 1-yl]carbonyl}-2-hydroxy-5-

mathylaexanoiykid; 3, 4- di deoxy I ,2-0 (I
- met h Ieth | i dene)

§,|;}§ tH I'? f][yot‘qpyga‘u(ﬁg%ﬂhg-éneé]aflalperazm— -yl]carbonyl}-2-hydroxy-
ggl@h ﬁeﬁéﬂo@acﬁd({“ [5 (4-fluorophenyl)-1, 3, 4-oxadi azol
Iy pi peridin car bonyl )

FaERy D Smat sk S e irepyiphonshpiperazin-1 y1
4-(4-1 h | 3
&%R"b?’ﬁh%&%‘%ra%é‘”] 152H) ;lo]r ggrggﬁyl)} 3- net hyl
0838)- g-(aycl’o[ﬂhﬂyﬁhé’thjd) D5 h&dﬂix?-xlg{(alﬁ) lﬁ—-rﬁhilﬁ?y[ (1—4 [4h(tnﬂ1?or%m%th(éxy)
5R) -2, nmet 4- phenyl - 3, 6-di
Hgi&‘i@&lbbeﬁf? '3515}(%195‘0%% Hity! | %utyl} P

28.38)-91ppoRh-an2 -1-benzofuran-5-y1)-2-methyl 1-yl]carbonyl}-2-
e {3@5 H%*’” A Ry 2 Py piperan Y leatbony-
hydroxx mmmemucw I )p| pera2| nl -

G POy ek P S PG en darepyh oS
méth;?lh&xaylbilccamdb onyl } - 3- et hyl

@8y Loy TR b Pr BREB Ay TSt ipepaa:lYicpebanyl-5-
m&aMyhednbRE0M, but yI) - 2, 2- di met hyl -
(2S,35)-2-hydroxy-5-methyl-3-[((2R)-2-methyl-4- {4-[(trifluoromethyl)sul fonyl |phenyl }
piperazin-1-yl)carbonyl] hexanoic acid;
(28,3S)-2-hydroxy-3-{[(2R)4-(4"-methoxybiphenyl-4-yl}-2-methylpiperazin-1-yl]
carbonyl}-5-methylhexanoic acid;
(28,3S)-3-{[(2R)-4-(4-cyclohexylphenyl)-2-methylpiperazin-1-yl]carbonyl} -2-hydroxy-5-
methylhexanoic acid;
(25,35)-3-{[(2R)-4-(1-benzofuran-5-yl)-2-methylpiperazin-1-yl]carbonyl} -2-hydroxy-5-
methylhexanoic acid;
(28,3S)-3-{[(2R)4-(2,2-difluoro-1,3-benzodioxol-5-yl)-2-methylpiperazin-1-yl]carbonyl} -
2-hydroxy-5-methylhexanoic acid;
(28,3S)-3-{[(2R)4-(3-fluoro-4-methoxyphenyl)-2-methylpiperazin-1-yl]carbonyl} -2-
hydroxy-5-methylhexanoic acid;
(28,3S)-3-{[(2R)4-(3-fluoro-4-isopropoxyphenyl)-2-methylpiperazin-1-yl]carbonyl} -2-
hydroxy-5-methylhexanoic acid;
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1, 3-di oxol an- 4-one;
(5R) -2, 2-dinethyl -5-[(1S)-3-nethyl -I-({4-[5-(2-thienyl

w0 2006@10450Dxadi azol - 3-yl ] pi perazin-1yl} PCT/EP2005/053616

car bonyl ) butyl]-1I, 3-di oxol an™- one;

(5R) -5-(1-{[(2R) - (5-chl oropyri di n-2-yl)-2-net hyl pi per
azin-1-yl]carbonyl }-3-net hyl

butyl) -2, 2-di net hyl -1, 3-di oxol an- 4- one;

(5R) -5-((I'S)-I1-{[4-(5-chl oi Oyeri di n-2-yl)pi perazin-|-y
I]carbonyl} 3- et hyl butyl) -2, 2-

GO Pl GRS e £ R Bctior Ppmanih 2 i piperaipyl 1)
caﬂaon;ek)ﬁyhydmw-é mzﬂ@lhejqan@thgaﬂ 1 , 3-di oxol an- 4- one;
)ﬁ)-?-h%iﬁo %t&&]}gﬁé[(fR -%—nrer{"ny Iy o umoqpfll Q-y plpréFatzh 1 e]ga {)onyl}

IbumyhamﬂdZ dlnethyl-l 3- dloxolan 4- one;

&58% 2- di net hyl gé thyI-Ité@(ZR) 2-nmethyl -4
(& Fé h’lﬁymoewotﬁﬁtbnlﬁ I ﬂzﬂﬁr(ﬁ e Plaezlwaplperazm- -yl]

% ;gmgwhbgutyl] , 3-di oxol an-4- one,;
5R (1'S)-1-benzyl - 2 0x0-2-{4-[4-(trifl uoromethoxy)

(@ﬁéﬁyﬁi{;502Bé146(§rol11qro~9+t§1@nﬁ9r2)rnezhﬂplpmamtlhylﬂcalbonyl}-2-hy 0Xy-3-

one;
"("%@?‘h%‘)%?‘?%gfﬁr benzyl - 2-{ (2R) - 2- et hyl - 4-[4- (tri fl uoro
@83 szyl)yﬂime {[@R)er-@zinbthbxyphtnyd)-2-methylpiperazin-1-yl]carbonyl}-5-
Lﬁy -di net hyl -1 , 3-di oxol an”- one;

@E&» OHI hyl - 5- ((1S) - 1- et hyl - 2- oxo0- 2-
{4-[4-(trifluoronethoxy)phenyl] pi perazin-1-
yl}ethyl)-l 3- di oxol an- 4- one;

p3s)ther eznbﬁdmmyhe @Nemthmwdesz-qopmy@aq‘?@tdmg to Fopmulp (TIT):
r|fIu0|CnEthoxy)phenyI]p|peraﬁgn- -yl'} -2-oxoethyl)-|

, 3-di oxol an- 4- one; 4 .
Rw)\ —R
A
HNﬁ)\R7
6

(I
wherein RZ, R4, R5, R6, R’ are as defined above and A is N and R' is an optionally
substituted aryl or optionally substituted heteroaryl and wherein the compound according
to Formula (IIT) selected from the group:
(3R)-1-(2-fluorophenyl)-3-methylpiperazine;
(3S)-1-(2-Fluorophenyl)-3-methylpiperazine;
(3R)-3-methyl-1-[4(trifluoromethyl)pyridin-2-yl]piperazine;
5-fluoro-2-[(3R)-3-methylpiperazin-1-yl]pyrimidine;
(3R)-3-methyl-1-[5(trifluoromethyl)pyridin-2-yl]piperazine;
(3R)-3-methyl-1-(4-propylphenyl)piperazine;
(3R)-1-(6-methoxy-2-naphthyl)-3-methylpiperazine;
(3R)-1-[4-(1-benzofuran-3-yl)phenyl]-3-methylpiperazine;
(3R)-3-methyl-1-(4-propoxyphenyl)piperazine;
(3R)-1-(4"-fluorobiphenyl-4-yl)-3-methylpiperazine;
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(59)-5-((I'S)-I1-{[(2R)-4- (4" -fl uoi Qoi phenyl -4-yl)-2-net
hyl pi perazi n-1 -yl ] carbonyl } - 3-

worediohpldost yl ) - 2, 2- di net hyl -1, 3-di oxol an- 4- onePCT/EP2005/053616
(59)-5-((1R)-1-{[ (2R) - 4- (4- et hoxyphenyl ) - 2- et hyl pi per
azi n-1l-yl]carbonyl} -3-nethyl
butyl)-2, 2-di net hyl -1, 3-di oxol an”- one;
(59)-5-((I'S)-I1-{[(2R) -4-(3, 4-di net hoxyphenyl ) - 2- et hyl

pi perazin-|-yl]carbonyl}-3- 47

nmet hyl butyl) 2,2-dinmethyl -1 , 3-di oxol an™- one;
. -2-net hyl - 4-[ 4-
(3007 oy IR ot p?@z’ ok - 2 et L4 €

(PR)-¢ 43 Hmbﬁlbmbﬂlyl) 3 SnGlﬂlllsdlﬂ(lpdalz;v&iﬁe,o ne;

t.hoxy- 2- napht hyl ) - 2-nmet h
CRPp by braARTop e almpeiiag - napht VL) Y
(Bgémxgbﬁmgo?yb%nﬁb;gahhy%ly (rﬁetlﬁiyl x lpxpaialane-4- one;
- | - enzoi
(5%?11 (3»3;1157‘6}%%9’5'15@ PPE#FSi n-1 -yl }car bonyl ) -
Bl t
(?rég)ﬁ _d%thzﬁé!l {r’;iel(tri?ﬂu_%%cf}héﬂ‘f}lg}i fbﬁyl]%h&iﬂmfi@&ﬁe, one;
(BR} iféﬁ-tt)@“t h@‘V}l@wnﬂ) %mqﬁry@mmph@nyl ) pi perazin-I -
a an 4-one;
ﬁé{%ﬁ @%‘%W) glethg'k%&ézqnét hyl -1 - ({(2R) - 2- net hyl -
(SSﬂ?-fﬂdmnglL(mmétEylbyipﬁdmm;g)pgﬂermml r ai i n-
- on ut - oXOl an one,
é@ (i—?’zl?‘r%g “%ea{or‘{lékj‘y& 3ethdpPeREng] phenyl ) - 2- et hyl p
(BRF'I @cﬁlbl‘d—yjfﬂﬁﬁ?ﬁ&iw ) 3-matyBIipothzine;
| 17, 3- di 0xol an- 4- one;
(@8)5}( cblprcaymdaq F(Y?)F%-ﬁwﬁ?(}’!illlqu%mépyrl m di n- 2-yl ) - 2- et
s 3-
(?r)é# ;?Fi%%fylzgy%%né‘?%%% 3-di oxol an- 4- one;
(Gﬂﬁlﬁlﬂitlgyldk({fafmm;l-r?zlﬁ(ﬂ -2- 5))pi3§mm}3y| - 1- | N
- 2- -4-(4-pro enyl ) pi perazin-| -
CRH SR BT e ot tfinpegmat P ’
(3R)-1-(4-cyclohexylphenyl)-3-methylpiperazine;
(3R)-1-(1-benzofuran-5-yl)-3-methylpiperazine;
(3R)-1-(2,2-difluoro-1,3-benzodioxol-5-yl)-3-methylpiperazine;
(3R)-1-(3-fluoro4-methoxyphenyl)-3-methylpiperazine;
3R)-1-(3-fluoro4-isopropoxyphenyl)-3-methylpiperazine;
(3R)-1-[3-fluoro-4-(trifluoromethoxy)phenyl]-3-methylpiperazine;
3-[(3R)-3-methylpiperazin-1-yl]quinoline.

The compounds of invention have been named according the standards used in the
programm “ACD/Name” from Advanced Chemistry Development Inc., ACD/Labs (7.00

Release).

The compounds of Formula (I) are useful for the treatment and/or prophylaxis of
autoimmune disorders, inflammatory diseases, cardiovascular diseases, neurodegenerative

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



(59)-5-((I'S)-I-(cyclopentyl nethyl)-2-{(2R)-2-nethyl -
[4-(trifluoronethoxy)phenyl] piperazin- 1-yl}

wo 2eexoeshyl ) - 2, 2-di net hyl -1, 3-di oxol an- 4- onePCT/EP2005/053616
(55)-5-((19)-1-{[(2R)-4-(2 ,3 -di hydro-
1- benzoi uran-5-yl ) - 2-net hyl pi perazin- 1-yl] carbonyl}
-3-net hyl butyl)-2, 2-di nethyl -1 , 3-di oxol an”- one;
(SS*"S- M SVI - JPRH O M- benzodi oxol - S-yl - et hyl pi perazin
-1 -yl Jcar bonyl | - Set hyl but yl )48 2, 2-di met hyl -1,
3- di oxol an- 4- one;

1ﬁé§amg rﬂlﬁﬁ% sélie kb Zzﬁl}?ﬂfls é&nﬁﬁ&%}ﬂ% yoﬂﬂﬁﬂywsﬁ%ct%tﬂmﬂlgﬂl&? disease,

razin car bony
lingt gnd pudmPnaty fibtdsisl - | , 3- di oon an”- one;

(59) -2, 2-di rrethyl-5-{(|S)-S-rrethyl-I-[((2R)-2-rrethy|-
-{4-[(trifluoronethyl)sulfonyl]

In rmm(hlgx}s Bxing@m’méhm the aompvandoelytht bukeytidn karBbélusodoinane drestment of
s au{ql@m 415(5%05 ﬁmeﬁ@%y Hrprenpiing discasesiuch gs ppisiplesslerosis, alone or

i ¥bhb RGBS a td-agent useful in the treatment of autoimmune discases, wherein the
nmet hyl butyl) -2, 2-di met hyl -1, 3-di oxol an”- one;

5@)311155 (OIe{({lr(lﬁlR)Selactemfrglgndh@f@élnyh}glwmpbylmE met hyI pi per a

U 8 AU s

i ran- (Srtatie))usz lﬂfﬁhﬁlydbtﬂarﬂﬁ bfaZ kdutds; priefeceablyoimyfefondbamat hyI

é - di net hy ox_oI an"- one;

10 (5@%3 131{*1 »9: g{‘[“(t Ceﬁ‘te( STB. di f | uor o- | , 3- benzodi oxol -
)hr%nﬁfﬁistﬁ)ﬂr@dsﬂﬁi %ﬂhrbﬂtlbﬁiﬂy igﬁﬁﬁé’llal}lve/antmeoplastlc activity, e. g.

-3 rrethylbuty)-22 i met hyl -1 di oxol an- 4- one;

( 5S) - witpranfrpyq2 Rpetholrexatd, w@atbmpﬁm,h@somhemlyn@, B SSTPIdS, €. g.
'ngte[]%gtﬂ?%r%ﬁh}iggﬁp %@éqnl};]sofl Pr %pxamgt)l(l(aj one, or stc ster01d-secret1ng agents, ¢. g.

(5S)-A€THLS) - 1- {[ (2R) - 4- ( 3-f | uor o- 4- |sopropoxyphenyl ) -
2- pet hyl pi perazi.n- 1-yljcarbonyl} .-
s 5 FEAYeReS s e B Geding | an- 4- one:
(¢) Inhibitors of VCAM-1 expression or antagonists of its ligand, e. g. antagonists of

the 04/Pl integrin VLA-4 and/or alpha-4-beta-7 integrins, e. g. natalizumab
(ANTEGRENO).

20  Another aspect of the invention is to provide compounds of Formula (VI):

0 D R11 R12
o : : 9

N N E—R

H —
? 0 13 14
R

(\D)
wherein:

E is selected from -CH and N;
25 D is the group:
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(59)-5-[(1S)-1-({(2R)-4-[3-fluoro-4-(trifluoronethoxy)
phenyl ] - 2- net hyl pi perazin-1-yl}

wa@ 20060m0759) - 3- met hyl butyl ] -2, 2-di et hyl - | PCT/EP2005/053616

, 3-di oxol an- 4-one; (5S)-2, 2-di net hyl -5-((I

S) - 3-net hyl -

{[(2R) - 2- net hyl - 4- qui nol i n- 3-yl pi perazin-1 -yl]
car bonyl } butyl) -1, 3-di oxol an- 4- one;

(59)-2, 2-dinethyl -5-((1 S)-3-4%et hyl -

{[(2R) - 2- et hyl - 4- (4- net hyl phenyl ) pi perazin-1 -yl]

carbonyl } butyl) -1, 3-di oxol an- 4- one;

(5S5)-5-(( S)-I-{[( ) chloro1gth|enyl) 2-met hyl p
I perazi n- -y 8 y ﬁ By-R

butyl) 2, 2,di net hyl -1, 3=dt/0xol an- 4- one;

(59)- ((1S) 1- {[(2R) 4- ( 3- met hoxyphenyl ) - 2- net hyl pi pe
ra2| n- yI]carbonyIf 3- et hyl
Ryuis pelpetad frogi Hieppijdnally Bub.stlbmﬂ aril, Ancduding ppticpally lsastituted phenyl

SERE TR oS IUEL SRoRUBHED o SAPRERS porsghns o -

dﬁﬁgroﬂ&nylmz-alﬂdrdpharye, 3s5-diehlorupgiridin® v @-chlaro-2- ﬂuurdﬂmenyl methoxy

Iﬁ‘@'&ﬁddﬁngng ]PB&I IHE‘%/I‘S( ' %ngﬁfgrg]\glﬁeg@eﬂs {e?g_-, gfgﬁ%roghenyl 4-fluorophenyl);
dpiiekdly( %s@t@edzhelﬂéf‘gdf Xnéud‘iﬁé Iaﬂlorﬁﬂ& (stbiiditbd ipisedarlyD)] Eptionally

érazin-1-yl)carbony hexanoi ¢ aci d

wbsios) - pitgaioks L 4wyt 23D jopioiiph evyitteds pyrigimphcsuch
L A0 S PR 39 S ot
Iyl dicbtoeopyyidjnyy)y cytinop@idinyl (pigpS+cganapyridiny-yig.anebplypyridinyl (e.g.
Coar i b apdsrfuarnpetal pyriding (oS (AfpommegpPprdting. 3
(trRdorhARYIRRridin),- Ypli6m 190 BubstitubedX Fed Cpyedisdil such as 6-methyl-2-
(trifluoromethyl) quinolinyl; optionally substituted C3-Cs-cycloalkyl Ci-Cs alkyl; optionally
substituted heteroaryl Ci-Cs alkyl including thienyl ethyl (e.g. 2-(2-thienyl)ethyl);
optionally substituted Cs;-Cs-cycloalkyl, including cyclohexyl; optionally substituted
heterocycloalkyl C;-Cg alkyl, including morpholino ethyl (e.g. 2-morpholin-4-ylethyl);
optionally substituted Ci-Cs alkyl, including propyl and hydroxyethyl; optionally
substituted amino, including amino substituted by optionally substituted aryl and optionally
substituted heteroaryl, e.g. amino substituted by the following subsitutents: phenyl,
methoxy phenyl (e.g. 3-methoxy phenyl), trifluoromethyl pyrimidyl (e.g. 3-
(trifluoromethyl)pyrimidin-2-yl, S5-(trifluoromethyl) pyrimidin-2-yl), dimethyl amino
phenyl (e.g. 3-(dimethyl amino) phenyl), amino pyridinyl (e.g. 3-aminopyridin-2-yl),
chloro phenyl, hydroxyl phenyl (e.g. 4-hydroxyphenyl); and optionally substituted alkoxy,
including trifluoro methyl phenoxy (e.g. 4-(trifluoromethyl)phenoxy), pyridinyl oxy (e.g. 4-
(pyridin-2-yloxy)) and chloro phenoxy (e.g. 2-chlorophenoxy);

R' is selected from H, optionally substituted C,-Cg alkyl, optionally substituted C»-Cs
alkenyl and optionally substituted C,-C¢ alkynyl;
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(2S, 3S) - 2- hydr oxy-5-net hyl - 3-{[ (2S) - 2-net hyl - 4-pyridin
- 2-yl pi perazi n-1-yl]carbonyl} hexanoic acid;

W@ 28688)752- hydr oxy- 5- met hyl - 3-{[ (2R) - 2- et hyl - Be pyPi003/a53616

i n-2-yl pi perazin-1-yl]carbonyl} hexanoic acid,

(2S, 3S) - 2- hydr oxy-5-net hyl - 3-{[ (2S) - 2-net hyl -4-(4-meth
yl pyridi n-2-yl)piperazin-1-yl] carbonyl } hexanoi ¢ aci d;
(2S,39)-3-{[(2R) - (2-f | uor o- 5- met hoxyphenyl ) - 2- et hyl p
i perazin-|-yl]carbonyl}-2- hysroxy-5-nmethyl hexanoic
aci d;

1(12 B2 3ad F{f%% ﬁldggenﬁéﬂig &%ebtéﬁ ﬁo#e foRutyP b@@ﬁ?@dfcé' LCs alkyl,

car bony OoXYy- I C acl
1&‘;)1;1(2111@ yaietbyl; - @t{opdl-l)( zsuhgltlktgi(y(qu@m)aﬂ@epyb eopiion@llyt substituted Cr-Ce

?%@bgarﬁgn%fhgzﬁﬁ%quﬁg an0| m?@%henyl) 2- et hyl pi

Rz'éﬁsazpttmhﬁy butsdtuneng|-§; aikynmdﬂﬁdmg Sriffedrbmbihgly anhyl and ethyl; as

w}sass@ opficpily sqgve fomnscas HRRRMGTY dinseramerpanfeis Kacemae forms, as
@@11 43 thaMhalceaﬁéaﬁpx&&e?%biaxglEsqnareéf met hyl hexanoi ¢ aci d;

[ 'uor ophenyl) pi per azi n-
1 yIJcarbonyI 2 hydr oxy- 5- met hyl hexanoi ¢ acid; (2R 3

I§)0P% 81!aﬁ¥ i ny¥ ?%e h a%lgglltlog iré f)ro%'({ed% Hlpgﬁr}/ds %'f?g{nﬁﬁé (\7 Il) wherein E is
CIR, 3S) - 2- hydroxy-5-net hyl - 3-({4-[4-(trifluoronethyl)p
henyl ] pi perazi n-1| -yl }carbonyl) hexanoi c aci d;

In another embodiment, are provided compounds of Formula (VI) wherein E is N.

In another embodiment, are provided compounds of Formula (VI) wherein R is optionally

substituted amino.

In a further embodiment, are provided compounds of Formula (VI) wherein R’ is selected
from amino substituted with optionally substituted aryl and amino substituted with

optionally substituted heteroaryl.

In another embodiment, are provided compounds of Formula (VI) wherein R is optionally

substituted alkoxy.

In another embodiment, are provided compounds of Formula (VI) wherein R is optionally

substituted heterocycloalkyl C;-Cg alkyl.

In another embodiment, are provided compounds of Formula (VI) wherein R’ is optionally

substituted heteroaryl C;-Cs alkyl.

In a further embodiment, are provided compounds of Formula (VI) wherein R’ is optionally

substituted thienyl ethyl.
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(2R, 3 S5 -3 -{[4-(2-fluorophenyl) pi perazi n-
1-yljcarbonyl }-2-hydroxy-5-nethyl hexanoi c acid;

W@ 2ReBB)752- hydr oxy- 5-met hyl O [ (4- pyri m di n- 2- yP@I/PR1083/053616

n-1-yl)carbonyl ] hexanoi c aci d;

(2S,3S)-2-hydroxy-5-nmethyl -3-({(2R)-2-nethyl -4-[4-(tri

f1 uor onet hoxy) phenyl ] pi perazi nl - yl}carbonyl)hexanoi c

aci d;

(2S, 3S)-3-{[ (2R) *- bi phenyM yl 512- net hyl pi perazin-1-yl]c
arbonyl } - 2- hydr oxy- 5- net hyl hexanoi ¢ aci d;
(2S,39)-3-{[(2S)-4-(2-fl uoi Ophenyl) - 2- et hyl pi per azi n-

| -yl]carbonyl}-2-hydroxy-5- nethyl hexanoi ¢ aci d;

I(thSpthS) e1Bb¢dinir) ate(lﬁoutl@bc@ppmmgw pf Pommd (VD iwderciz RA-i$ sclected

fs%m BRI ekt Y opiioft ik BRI AN Go gt - 25 F

yI)plperaZ|n I -yl] carbonyl}hexan0|c aC|d
28 3S) - 2- hydr oxy- 5- net I -3-{ éaﬁ) 2- neth
Iywd&mhwa*z ofih |a£i‘el?f3‘21fi L gorgnopmes¢i Pl}drﬁ‘g M@n&llwptlonally
sﬁbﬁtﬁl@@ fJH«l:nﬁ s&lé&e&)ﬁ'gﬁ%ﬁﬁlonﬂlyy $uBLiREIA%Y Mo phenyl (e. (% 5-cyanophenyl,

1-yl')carbonyl | -3, 4-di deoxy- L-threo-pentoni c ac
X-oyangplenyB, op(tlo{lallly[ @béﬂtuteﬂwbkm@i@nyh -8 4-cBlorophenyl, 2-chlorophenyl,
1440 89g@%&@a@e@%ﬁﬂé@ggu%r%gﬂlmll 2%hdin &8/ Wl zha A-Aluorophenyl.
(2R 3S)-3-{[4-(4- quorophenyI) 3, 6- dihydropyridin I (2H

Iez%l 1?3? %%afna B ox%movgdnﬁ X’aﬂ&@wﬁc ah@’a} Bpghein R’ is

dptibRally(sdbBtinyibd ﬁy%ﬁﬁﬂyl ] hexanoi ¢

In another further embodiment, are provided compounds of Formula (VI) wherein R’ is

substituted pyridyl.

In another further embodiment, are provided compounds of Formula (VI) wherein R’ is

optionally substituted quinolinyl.
In another embodiment, are provided compounds of Formula (VI) wherein R'%is H.

In another embodiment, are provided compounds of Formula (VI) wherein R, R"?, R"

and R are H.

In another embodiment, are provided compounds of Formula (VI) wherein R'> and R" are

H; and R"' and R" form together a —CH,- linkage.

In another embodiment, are provided compounds of Formula (VI) wherein E is selected
from -CH and N; R’ is optionally substituted aryl, optionally substituted hetcroaryl,
optionally substituted C;-Cs-cycloalkyl Ci-Cs alkyl, optionally substituted C;-Cs-
cycloalkyl, optionally substituted heterocycloalkyl Ci-Cg alkyl, optionally substituted C;-Cg
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acid; (2R 3 S)-2-hydroxy-5-nethyl - 3-
{[4-(5-pyridin-4-yl-I ,2,4-oxadi azol - 3-yl) pi perazi n-

wo yiop/ooasbonyl } hexanoic acid; (2R 3 S)-3 PCT/EP2005/053616
-{[4- (4-chl orophenyl) -3, 6-di hydr opyri di n-
1(2H) -yl ] carbonyl} -2-hydroxy-5- nethyl hexanoic acid,
(2S,3S)-3-{[4-(2-fl uorophenyl) pi perazin-1|-yl]carbonyl}
- 2- hydr oxy- 5- met hyl hexanoi ¢ aci d;
(2R, 3S) - 2- hydr oxy-5-net hyl - 3-9{4-[5-(2-thienyl)-1, 2, 4-
oxadi azol - 3-yl ] pi perazin-|-yl} carbonyl)hexanoi c acid;

tiehalR substituted d optionally substituted alkoxy; R'’, R'? and R"
4]1%)?2% @a?ssu greogsrll}lliloan %plolnsl ysu Sll’lllle aipOeX a7 n_ an arc

R/ pediRbdonyh Jogethertn oildx ymBagenﬁ% h§/¢pwndhmubstauued C1-Cq alkyl.
(2R 3S)-3-{[4-(5-chl oropyridin-2-yl)pi perazin-I-yl]car
bonyl } - 2- hydr oxy- 5- net hyl hexanoi ¢ aci d;

Iﬁ&&‘u&ﬁét‘ Entidddmérh; fre @ﬁ@ﬂd’ddl &bintpodndd OfFF diﬁiu&ZQVI) whytelicBri® selected
on Ig @ydrox y-5- netg¥ hexanoi ¢ acj d

¥ (B Ry sqlocted ffrgpp ppidanplly Szb%letﬁc}/wmrpeplé%y}, gptionally

su}zfititﬁi@& _@%Bﬂ%}i&fﬁ%}( )?)}5%515 rre%l sﬁbstlﬁﬁ&{‘f!’ %n%&ﬁ?&? %ﬁérfyl %'tlgmally(substltuted 4-

uomph@mét piytlonaly SIdJStnwzadypﬂrazym @ndlzubf»tltuted pyrldlnyl Rw R, R” R”
L) BRI Ayl R
{4-]4- (trifIuoronethoxy)phenyl]piperazin- 1-yl}

t
& a@ss Tgfisp Fopedisent; e, pyevided mposndseef Gpmuls 4V yharein E is
éelé@{eermmrw)aﬁ@ RW°1iP bpesmaRy Bubs¥ituied é;-0xeRiba00I B!, R, R R

aci
and R'*are H; R" is optionally substituted C;-Cs alkyl.

In another further embodiment, are provided compounds of Formula (VI) wherein E is
selected from -CH and N; R’ is optionally substituted C;-Cs-alkyl; R R'" R"™ R and
R'are H; R" is optionally substituted C;-Cs alkyl.

In another further embodiment, are provided compounds of Formula (VI) wherein E is
selected from -CH and N; R’ is optionally substituted C3-Cg-cycloalkyl C;-Cs alkyl and
optionally substituted heterocycloalkyl Ci-Cs alkyl; R', R'!, R'2, R'? and R' are H; R" is
optionally substituted C;-Cs alkyl.

In another further embodiment, are provided compounds of Formula (VI) wherein E is
selected from -CH and N; R’ is selected from optionally substituted phenyl, optionally
substituted pyrazinyl and optionally substituted pyridyl; R'’, R'? and R" are H; R'' and R"
form together a —CHa- linkage; R" is optionally substituted C-Cs alkyl.

In another further embodiment, are provided compounds of Formula (VI) wherein E is

selected from -CH and N; R’ is selected from amino substituted with optionally substituted
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(2R, 3 S) - 2- hydr oxy- 3- net hyl - 4- oxo- 4-
{4-[4-(trifluoromethoxy)phenyl]pi perazin- 1-yl}

whoadoanoi7sl aci d; PCT/EP2005/053616

(2S)-2-hydroxy-3-nmethyl -4-{(2R)-2-methyl -4-[4-(trifluo
r omet hoxy) phenyl ] pi perazi n-1yl }- 4-oxobutanoi c aci d;
(2S,39)-3-{[(2R)"- (4" -fl uorobi phenyMyl ) -2-net hyl pi per
azin-1-yl]carbonyl}-2-hydroxy- 5-nethyl hexanoi c aci d;
(2S,3S)-3-{[(2R) - (4- et hoxyphsnyl ) - 2- net hyl pi per azi n-|
-yl ] carbonyl } - 2- hydr oxy- 5- met hyl hexanoi ¢ aci d;
10 hylll p Reg & 14

*ﬁ%ﬁ@%’ AT U
@B, B s@ﬁmydbosu}astﬁuwdﬂmﬂsaBGyQ{(ZR) 2 met hyl - 4- [ 4- (et
hyl sul f onyl') phenyl ] pi perazin-1yl} carbonyl)hexanoic
aci d;
Iﬁ?af?ol&&) eﬂbbﬂdﬂkﬁ?( ﬁre?plbﬁl{daﬂ?):ﬁlrlﬁ&mﬂgtdﬂ%m%a rE@Dhivhytein- E-lmwlected
et y perazin-1-yl]carbonyl }- 5-net exlgnqgc ac;

GRynd N; R Srgptiopaly JubpuNes AlkO AR 1Y {Bl) o T ok s H; R s
dﬁtlgggg,rﬁgétﬁu&dﬁ Xgaigenyl) - 2- hydroxy- 5- et hyl hexan0| c
aci d,

(2S, 39) - 2- hydr oxy- 5- net hyl - 3-{| (2|R) - 2- et hyl - 4- (.4- prop
PRI b AT GBSO RTOATR G A o el
fidr cicdloBO WM )epdupny | | pi perazin-1yl} carbonyl ) hexanoic

BB s stnoeyepspalé siproplsraheingroyino Lyl angl g
HydrdxyMédagi@hiaeny! } - 2- hydr oxy-5- met hyl hexanoi ¢ aci d;

(2S,3R)-3-[(4-anilinopiperidin-1-yl)carbonyl]-6-(4-ethoxyphenyl)-N,2-dihydroxy

hexanamide;
(2S,3R)-6-(4-ethoxyphenyl)-N,2-dihydroxy-3-({4-[5-(trifluoromethyl)pyridin-2-yl]
piperazin-1-yl}carbonyl)hexanamide;
(25,3R)-6-(4-ethoxyphenyl)-N,2-dihydroxy-3-{[4-(pyridin-2-yloxy)piperidin-1-yl]
carbonyl}hexanamide;

(2S,3R)-3-{[4-(5-cyanopyridin-2-yl)piperazin-1-yl Jcarbonyl } -6-(4-ethoxyphenyl)-N,2-di
hydroxyhexanamide;
(2S,3R)-6-(4-ethoxyphenyl)-N,2-dihydroxy-3-{[4-(6-methylpyridin-2-yl)piperazin-1-yl]
carbonyl}hexanamide;
(2S,3R)-3-{[4-(6-chloropyridin-2-yl)piperazin-1-yl]carbonyl}-6-(4-ethoxyphenyl)-N,2-di
hydroxyhexanamide;
(2S,3R)-3-{[4-(5-chloropyridin-2-yl)piperazin-1-yl]carbonyl}-6-(4-ethoxyphenyl)-N,2-di
hydroxyhexanamide;

(2S,3R)-3-{[4-(4-chloro-2-fluorophenyl)piperazin-1-yl]carbonyl } -6-(4-cthoxyphenyl)-N,2-
dihydroxyhexanamide;
(2S,3R)-6-(4-cthoxyphenyl)-N,2-dihydroxy-3-({4-[4-(trifluoromethyl)phenoxyJpiperidin-1-

yl}carbonyl)hexanamide;
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(2S,39)-3-{[(2R) - (5-fluoropyri mdin-2-yl)-2-methyl pip
erazi n-| -yl ] carbonyl }-2-hydroxy- 5-nethyl hexanoic

W@e00d/010751 PCT/EP2005/053616

(2S, 3S) - 2- hydr oxy-5- et hyl - 3-{[ ( 2R) - 2- net hyl - 4- (4- prop
yl phenyl ) pi perazin-1-yl] carbonyl } hexanoi ¢ aci d;
(2S,3S)-3-(cycl opentyl net hyl ) - 2- hydroxy-4-{(2R)-2-neth
yM [ 4-(trifluoromet hoxy)

phenyl ] pi perazin-1-yl}-4-oxobit anoi c acid; (2S,3

S) - 3- { [ (2R ~- (2, 3-di hydro-1|

(_2§ 3 ﬂﬁ-ﬁf—cﬁoﬁ?ﬁ%&f{g@ﬁ 0 'gIIHCP gfgé‘%—b&tﬁz} 6 -%Ma?@fé}?@ﬂ}l -N,2-di

I[y@ﬂﬁmhémnarﬁldbenzodl oxol - 5-yl ) -2- et hyl pi per azi n-|

a3 SR pp D TR R SER SRRy

I@idﬁﬁdymékﬁrahn&d ] car bonyl }-5- net hyl hexanoi ¢ aci d;

2- hyd 5- et 2R -2-met hyM {4-[ (trif .
q&aé&ﬁ%(awy}o%gﬁﬁeﬁ%w AV U R T A L
ﬁ i1 S bonyl)hexanamlde ' _

3S) - 2- hydrox 23-{[ (2R)*- (4' - met hoxybi phenyl - 4-yl) -

(ZSﬁBbﬁ;(Hm&petmmnmlﬂN Yidihydeaxtyeinf/43(3 «(Billwerdmydtind yoarriding2-yl]

P?%Qjé%) 'yé}c{afb("ﬁ?-‘i}lle"f‘%‘%lﬁ'}%| ohexyl phenyl ) - 2- net hyl pi peraz

(83R) 8+ {[443,5alivhl dropyritcit gR)piporazitet -hijé drsorgtios ¢4-athbslphenyl)-N,2-
q% S 38}%@%{% R)~- (| -benzoi uran-5-yl)-2-met hyl pi perazi
}-2-hydroxy-5- nethyl hexanoi c aci d;

(Q 83K ?3)(4%%9&@1y1’)-(1‘22%ﬂ@&1fdx9@ F{?L(z I’m&l@d?@ﬁﬂé@nﬁipeézﬂ 1-y1]
carbonyl} exglnar,)rsnrdgz -l -yl carbonyf}-
(2S,3R)-3-{[4-(4-chlorophenyl)piperazin-1-yl]carbonyl} -6-(4-ethoxyphenyl)-N,2-di
hydroxylhexanamide;

(28,3R)-6-(4-ethoxyphenyl)-N,2-dihydroxy-3-[ (4-pyrazin-2-ylpiperazin-1-yl)carbonyl]
hexanamide;
(2S,3R)-6-(4-ethoxyphenyl)-N,2-dihydroxy-3-{[4-(2-morpholin-4-ylethyl)piperazin-1-
yl]carbonyl}hexanamide;

(2S,3R)-3-{[4-(2-cyanophenyl)piperazin-1-yl]jcarbonyl } -6-(4-ethoxyphenyl)-N,2-di
hydroxyhexanamide;

(2S,3R)-3-{[4-(2-fluorophenyl)piperazin-1-yl]carbonyl } -N,2-dihydroxy-6-[4-(trifluoro
methoxy)phenyl]hexanamide;
(2S,3R)-3-{[4-(6-chloropyridin-2-yl)piperazin-1-yl]carbonyl}-N,2-dihydroxy-6-[4-(tri
fluoromethoxy)phenyllhexanamide;
(2S,3R)-N,2-dihydroxy-3-[(4-pyridin-2-ylpiperazin-1-yl)carbonyl]-6-[4-(trifluoromethoxy)
henyl]hexanamide;

(28,3R)-6-(4-ethoxyphenyl)-N,2-dihydroxy-3-[(4- {[4-(trifluoromethyl)pyrimidin-2-yl]
amino }piperidin-1-yl)carbonyl]hexanamide;
(2S,3R)-6-(4-cthoxyphenyl)-N,2-dihydroxy-3-({4-[(3-methoxyphenyl)aminoJpiperidin-1-

yl}carbonyl)hexanamide;
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2- hydr oxy- 5- net hyl hexanoi ¢ aci d;
(2S,39)-3-{[(2R) - (3-fl uor o”- et hoxyphenyl ) - 2- net hyl pi

w@eraniarsi - yl ] car bonyl } - 2- hydr oxy- 5- met hyl hexBEDER2005/053616

aci d;

(2S,3S)-3-{[(2R)-4- (3-fl uoro-4-isopropoxyphenyl) - 2- net
hyl pi perazi n-1 -yl ] carbonyl } - 2-

hydr oxy- 5- met hyl hexanoi ¢ aci d;

(2S,39)-3-({(2R) "-[3-fluoro™-4strifl uoromet hoxy) phenyl ]
- 2-met hyl pi perazin-1-yl} carbonyl)-2-hydroxy-5-net hyl

| | H . . . .« g
PSERI 164, T3 Qimothylamino)nhensy lamipo pigerigin 1y hearbonyll 6-(4-cthoxy
pheyl)- N -gibydrokyhdxandnjide;r bonyl } hexanoi ¢ aci d;

- 2-hyvdr.oxy-5: net hvl = 3-{[ (2R) - 2-et.hyl < 4- (,4-,met
R SRER A B RS b mir G R 1 51 et B bilBR bhony-
N ,2SiB@Yoxdhéfanamlde; ( 5- chl or o- 2- t hi enyl ) - 2- met hyl pi per az
in-1-yl]carbonyl}-2-hydroxy-5- mnethyl hexanoic¢ acid;, ..
(@53R¥ &y =thoxyplicry) ¢ dilygyoxy3(idd (hbydrprmehsaylapupglpiggidin-1-

ﬁ}&ﬁ;@;j)ﬁ@aﬁé{hihg.ar bonyl }-5- met hyl hexanoic acid. In
anot hef “enbodi nent, the invention provides a compound

(28.3B)-Gr(Acsthozyphenybi3af [(15,49)-5-(@fluoroptisay 12219 -di2zabRgclofs2. 1 ]hept-2-
RY _.ar fi eand Ais Nand RL is an

YcF%?ﬁ“?ﬁbS%%}?T}f;z?ﬁfﬁgﬁxffﬁ?%‘%aﬁg% or optionally substituted

(@8BR)-6ActhoapphenhhNeD diltydoxg a2 adenylditytipiperazin-1-yl}

F rnuiia I11) selected fromthe group:

CE%QI‘Y haxsn3mides ophenyl ) - 3- net hyl pi per azi ne; (3S)-I

(26 BRFBY -SRI IbipradBit Ny EirbstyfZd- (€6 thoxyphenyl)-N,2-dihydroxy

hexanamide;

(25)-6-(4-ethoxyphenyl)-N,2-dihydroxy-3- {[4-(2-hydroxyethyl)piperidin-1-yl]

carbonyl}hexanamide;
(2S,3R)-6-(4-cthoxyphenyl)-3-{[4-(4-fluorophenyl)piperidin-1-yl]carbonyl }-N,2-di
hydroxyhexanamide;
(2S,3R)-N,2-dihydroxy-6-(4-methoxyphenyl)-3-[(4-propylpiperidin-1-yl) carbonyl]

hexanamide.

In another embodiment, the invention provides a compound according to Formula (VII):

R" R 9
o bRV AER
o NW)\RM
X0 0 R”
(VID)

wherein E is selected from —CH and N; R’ is selected from optionally substituted phenyl
selected from optionally substituted cyano phenyl (e.g. 5-cyanophenyl, 2-cyanophenyl),
optionally substituted chlorophenyl (e.g. 4-chlorophenyl, 2-chlorophenyl, 3,5-
dichloropyridin), 4-chloro-2-fluorophenyl, 2-methoxy phenyl and 4-fluorophenyl;
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(3R -3-nethyl -1 -[4-(trifluoronethyl)pyridin-2-yl]piper
azine; 5-fluoro-2-[(3R)-3-nethyl pi perazi n-

WO yoppw7sm di ne; PCT/EP2005/053616
(3R -3-nethyl -1 -[5-(trifluoromethyl)pyridin-2-yl]piper
azine; (3R)-3-nethyl-I-(4-propyl phenyl) pi perazi ne;

(3R) -1 -(6-net hoxy-2- napht hyl ) - 3- et hyl pi per azi ne;

(3R) -1 -[4-(I|-benzoi uran-3-yl)phenyl]-3-met hyl pi perazin
e; (3R)-3-nethyl-I-(4-propoxyphenyl) pi perazi ne;

(3R)-1- (4" -fluorobi phenyl -4-yl)-3-nethyl pi perazi ne;

Sl Wabfilcd vtz (o W pIRERYNS ALY REEBRYT Ssuch as
c(h@ps&dm h;(b gl - gmomym;ihemf or@ftmphpnydlilﬁrper dichloegpyridinyl),
[ Q- €RZ era
RRITES! 1545 S BRidi 25T} Hdn el R, PP Bdine 21
a(naR)mﬁudfﬁmh&‘lb’} | pyfﬂmﬂt (3] Ui}(tﬁﬂﬁblbﬁie)lﬁ'ﬂ)bfl@diﬁﬁ] pBg@flupfomethyl)
r
I'(Y%%HM omortaélm syhstisprooh dergel ) Dgidime hsHCpi 5%r6a121PWé(1'2 (rifluoromethyl)
c{lﬂssalmgl' (cfb'ti%ﬁilg)%ﬂ;bﬁﬂﬂéd) 'C%'CI%BME Rgp@} @6' yl; optionally substituted

&4 nmet hyl pyridi n yI)plperaZ|ne
thighyl) ethyl (e g 2 -(2-thienyl)ethyl); optlonally substltuted Cs-Cs-cycloalkyl, including

cy&l%];e;-xyl %oéah{m ugaﬁt?ﬁlf ﬁ%%frg):p% ?foa I% I‘fE alIZI(Ibllr:l] %moHpeholmo ethyl
€3 z}mbrphmahlydmbylpybptmanﬁ-subs)tm&edm:tlt@d alkpgrlazlmmg propyl and
@%@Qyﬂ%y gy e@y %wgﬁyn?&gvlr i a?rr?% Febsibyige by optionally
substituted aryl and optionally substituted heteroaryl, e.g. amino substituted by the
following subsitutents: phenyl, methoxy phenyl (e.g. 3-methoxy phenyl), trifluoromethyl
pyrimidyl (e.g. 3-(trifluoromethyl)pyrimidin-2-yl, 5-(trifluvoromethyl) pyrimidin-2-yl),
dimethyl amino phenyl (e.g. 3-(dimethyl amino) phenyl), amino pyridinyl (e.g. 3-
aminopyridin-2-yl), chloro phenyl, hydroxyl phenyl (e.g. 4-hydroxyphenyl); and optionally
substituted alkoxy, including trifluoro methyl phenoxy (e.g. 4-(trifluoromethyl)phenoxy),
pyridinyl oxy (e.g. 4-(pyridin-2-yloxy)) and chloro phenoxy (e.g. 2-chlorophenoxy);

R', R'?, R" and R" are independently sclected from H; optionally substituted C;-Cs alkyl,
including methyl; optionally substituted C,-C¢ alkenyl; optionally substituted C»-Ce
alkynyl; or R'' and R' can form together a —CH,- linkage;

D is as described above;

R" is optionally substituted C;-Cs alkyl, including trifluoromethyl, methyl and ethyl; as

well as pharmaceutically acceptable salts thereof.

In a further embodiment, the invention provides a compound according to Formula (VII)
selected from the group:
(5S)-5-((1R)-4-(4-cthoxyphenyl)-1-{[4-(4-fluorophenyl)piperazin-1-yl]carbonyl } butyl)-
2,2-dimethyl-1,3-dioxolan4-one;

(55)-5-((1R)-4-[4-(ethyloxy)phenyl]-1- {[4-(phenylamino)piperidin-1-yl]carbonyl } butyl)-
2,2-dimethyl-1,3-dioxolan4-one;
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(3i?)-1-(4"-met hoxybi phenyl - 4-yl) - 3-net hyl pi per azi ne;
(3i?)-1-(4-cycl ohexyl phenyl) - 3- net hyl pi per azi ne;

w@ 3008)p1d75t (1 - benzof uran-5-yl) - 3- et hyl pi per azPEEEP2005/053616
(3i?)-1-(2,2-difluoro-1, 3-benzodi oxol -5-yl)-3-net hyl pi
perazine; (3R)-1-(3-fluoro-4-nethoxyphenyl)-3
- met hyl pi per azi ne;
3i?)-1-(3-fluoro”-isopropoxyphenyl) - 3-net hyl pi perazi ne
; 57
(3i?)-1-[3-fluoro-4-(trifluoromethoxy)phenyl]-3-nethyl

R oo e PR ey B pleRfin 1)
attensband2dsdinsdy i 3-digelpr dgnemm ! ACD/ Name" from

GSY SRA 4TSl phenil- LRIER b A-yo R e AR gyt

Hdnﬁ) R,Qeﬁmmm-l anﬁ%@llanpﬁt epdlyl axi s of autoi nmune
orders, 1n tory diseases, cardiovascul

61(‘%{3@39;% K‘&%@ﬁa@é&éﬁ«%ﬁé{xpvﬂé dloxelgadyyl-S s &%’éﬂo@aﬂlaféwll
%ﬁ%ﬁﬁ]ﬁﬁ@&}{zﬁ!p}qﬁgﬁ&mg &r&ﬁﬁtmé abor, endonetriosis

rosi s, inc mul ti Ie scler03|s arthritis,

(EfphyE&od; HdhﬂlMXE)pbﬁml}hdH ﬁﬁernpthvmémy? “ylypipereain-1-yljcarbonyl}
4 fﬁzﬁﬂgw@g{ﬂgpﬁ¢%mnﬁpogsls I n anot her enbodi nent,
S0

e conpoun e i nVenti on can be used in the

(sspat{(lm)u ¢ (ﬁkmllirdsffwﬁﬁl 2yhpipsasin- egii@ebalyl }y4-[4-(cthyloxy)phenyl]
Ilnatlng 3ﬁ§ es such as nultiple sclerosis,
%ﬁ”ﬁq? 4 ?bﬁ*%W#lﬂ a co-agent useful in the

GSS?@I{(@{)H @[f4 @l&lwrWﬁl @yﬁﬁ@éﬁ%n-M?lﬁéa%dﬁyf}hﬁ[@(é‘dﬂ@&@‘}phenyl]

for exanp selected fromthe f oW ng "conpounds

I(Ué})IHZ&@meéwbﬂ;é digxolan-4-e8¢jy| at ed or non pegyl at ed
313050 o SRRy P AP o
phetyd]butyl}-2,2-dimethyl-1,3-dioxolan-4-one;
(55)-5-{(1R)-4-[4-(ethyloxy)phenyl]-1-[(4-{[4-(trifluoromethyl)phenyl]oxy} piperidin-1-
yl)carbonyl] butyl}-2,2-dimethyl-1,3-dioxolan-4-one;
(5S5)-5-{(1R)-1-({4-[(2-chlorophenyl)oxy]piperidin-1-yl} carbonyl)-4-[4-(ethyloxy) phenyl]
butyl}-2,2-dimethyl-1,3-dioxolan-4-one;
(5S5)-5-{(1R)-1-{[4-(2-chlorophenyl)piperazin-1-yl]carbonyl } 4-[4-(ethyloxy)phenyl]
butyl}-2,2-dimethyl-1,3-dioxolan-4-one;
(55)-5-[(1R)-4-[4-(ethyloxy)phenyl]-1-({4-[6-methyl-2-(trifluoromethyl)quinolin-4-yl]
piperazin-1-yl}carbonyl)butyl]-2,2-dimethyl-1,3-dioxolan-4-one;
(5S)-5{(1R)-4-[4-(ethyloxy)phenyl]-1-({4-[3-(trifluoromethyl)pyridin-2-yl]piperazin-1-yl}
carbonyl)butyl]-2,2-dimethyl-1,3-dioxolan-4-one;
(55)-5-{(1R)-1-{[4-(3,5-dichloropyridin-4-yl)piperazin-1-yl]carbonyl } -4-[4-(cthyloxy)
phenyl]butyl}-2,2-dimethyl-1,3-dioxolan-4-one;
(55)-5-[(1R)-4-[4-(ethyloxy)phenyl]-1-({4-[2-(methyloxy)phenyl]piperazin-1-yl } carbonyl)
butyl]-2,2-dimethyl-1,3-dioxolan-4-one;
(5S5)-5-{(1R)-1-{[4-(4-chlorophenyl)piperazin-1-yl]carbonyl } 4-[4-(ethyloxy)phenyl]
butyl}-2,2-dimethyl-1,3-dioxolan-4-one;
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(b) Gatiraner, e. g. in the acetate form (c)
| mmunosuppressants with optionally

w@edos106i f erati ve/ anti neopl astic activity, e.PQI/EP2005/053616

m t oxant rone, nethotrexate, azathioprine,

cycl ophospham de, or steroids, e. g.

nmet hyl predni sol one, predni sone or dexanet hasone, or
steroi d-secreting agents, e. g. ACTH, (d) Adenosine
deam nase inhibitors, e. g. Ggadribine; (e) Inhibitors
of VCAM | expression or antagonists of its ligand, e.

@F)_ﬁ!{iﬁ% gls(?ﬁ}yg{x gd“hl nsﬁZ fgﬂ&zﬁg-t@ aﬁ]i) ;(&Az;é 1BA§afonyl]butyl}-2,2-
ctimhthEBREMiD)xolwrbbtmr aspect of the |nvent| on |s to
BRPEIRITIRRIIER e T 2o gy e ST
daftRy Bbut9i2, Z;dmhdﬂyylsm@mbkéluﬁmbna; yl, including

aII substltuted phe such as

DREHIRS palasT 2o e hor 3 gioko Ry Jethyloxyiphenyl]
ﬂéﬂiaﬁéﬁ?@?é}){imheyl Shenfbmitit: or ophenyl . 2-chl or ophenyl ,

oropyridin), 4-chloro-2- quorophenyI nEthoxy
(éﬁ)eﬁrﬂlR()é {4- (@chbmmmsﬁmp’hﬁlmﬂmraand -sflloarhooﬂﬂméﬁ% [(triflugromethyl)
, 1 tionall
ozxgjﬁhtlé%flglgquﬁ%ézt %lrélgglyy? "ﬁ%c %ld%'ﬁﬁggpt i onal I)/y

(SRS IR)M@P“ @t@ﬁf)@?bhﬂwll 19t {[aAal fluoramdiby])pyriteidin-2-yl]
i’ oyt bu%ﬁ*%ggtbyf fé‘df%{;g alex‘ g

('§ SPS( o g 1?’6)1;)11’ 23 Qéltﬂg!ox?bﬂh@ﬁﬁ]lﬂ [f4g E [g %(%/nrelﬁ‘gl(&y)phen){l] amino}piperidin-1-yl)
qarhpnyﬂb fz,mwwﬂ;yl-léayémwymmnnw (e.g

(§ SEY3AHY- [(Q— {ﬁ—@ﬁ%%&y]aﬁﬁﬁ&f‘ﬁen?ﬂéﬂlﬁ pﬁi{)er&ﬁn—g zyl)carbonyl]-4-[4-
(ethyloxy)phenyl]butyl}-2,2-dimethyl-1,3-dioxolan-4-one;
(55)-5-{(1R)-1-({4-[(3-aminopyridin-2-yl)amino]piperidin-1-yl} carbonyl)-4-[4-(cthyloxy)
phenyl]butyl}-2,2-dimethyl-1,3-dioxolan-4-one;
(55)-5-[(1R)-4-[4-(ethyloxy)phenyl]-1-({4-[(4-hydroxyphenyl)amino]piperidin-1-yl}
carbonyl)butyl]-2,2-dimethyl-1,3-dioxolan-4-one;
(5S)-5-((1R)-4-[4-(ethyloxy)phenyl]-1-{[(1S,4S)-5-(4-fluorophenyl)-2,5-diazabicyclo
[2.2.1]hept-2-yl]carbonyl} butyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(55)-5-[(1R)-4-(4-cthoxyphenyl)-1-({4-[2-(2-thieny] )ethyl]-1-piperazinyl} carbonyl)butyl]-
2,2-dimethyl-1,3-dioxolan4-one;
(5S)-5-{(1R)-1-[(4-cyclohexylpiperazin-1-yl)carbonyl]-4-[4-(cthyloxy)phenyl |butyl}-2,2-
dimethyl-1,3-dioxolan-4-one;
(5S)-5-((1R)-4-[4-(ethyloxy)phenyl]-1-{[4-(2-hydroxyethy])piperidin-1-yl]carbonyl}
butyl)-2,2-dimethyl-1,3-dioxolan4-one;

(55)-5-((1R)-4-[4-(ethyloxy)phenyl]-1- {[4-(4-fluorophenyl)piperidin-1-ylJcarbonyl } butyl)-
2,2-dimethyl-1,3-dioxolan4-one;

(55)-2,2-dimethyl-5- {(1R)-4-[4-(methyloxy)phenyl]-1-[ (4-propylpiperidin-1-yl)carbonyl]
butyl}-1,3-dioxolan-4-one.
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6-nmet hyl pyridine-2-yl) and trifluoronmethyl pyridinyl
(e.g. 5-(trifluoronethyl)pyridinyl, 3-

w@ eoosPlarer onet hyl ) pyridin), optionally substitRCEEP2005/053616

fused pyridinyl such as 6-nethyl-2- (trifluoronethyl)

qui nol inyl; optionally substituted C3-C8-cycl oal kyl

Cl-C6 al kyl; optionally substituted heteroaryl Cl-C6

al kyl including thienyl ethyl (e.gqg.

2-(2-thienyl)ethyl); optional3y substituted

C3- C8-cycl oal kyl , including cyclohexyl optionally

é&h@%{uhflyé&&&%ﬁt?&}f&k&ﬁhﬁhu &h e l'ﬁ 't{lﬁi&ﬂi&% Mg geometrical

nor I no et 2- mor pho |n-

i@cpm'rrs,nal dpylczsilytwtlw {ormsl a&na@aombﬂsydlastemmherd iand)itp ragpphte forms, as
sub St

P PR, e Bp P Pl 5T, PSRl BB ericpliy goccpabie

salty bf ﬂlﬁ(f‘oﬁﬁhlac(waj arg asidbﬁaittoutsaﬂs Reeined @ﬁthy;iharrﬁacguuammraeceptable

substituted g% the follow ng subsitutents:

Wh% hpf fl(h’e Eydv@brﬁ@fq%xsg,ﬂ MR ety p)sulfate phosp%ate or hydrogen

PHoSfHakOT QEBIY berP¥dth, Msitinate - ﬂlma%te malecate, lactate c1trate tartrate,
triflboromet hyl )pyrimdin-2-yl, 5-(trifl uoromethyl)

yoonatedingthanegulfonate; hglzhlyqsu]@nam anghyargitolpenegulfonate salts
lg aggthnpérﬁyddgggﬂt%g)tﬁl‘fﬂggﬁ{ o’r ' ard (;]VQd cog%au%(&s cf 0 lﬁl}a}l(VI) for use

am nopyri I OXYy
dsa.mgedichnteyitlr oxyphenyl ) ; and optlonally substltuted
al koxy, including trifluoro methyl phenoxy (e.g.

4-(trifluoronethyl)phenoxy), pyridinyl oxy (e.g. 4-

ThPXdtiebr nerﬁbddnﬁé&t) of I i Rh@6 RNERQNEd (£ pHarmaceutical composition
2-chl orophenoxy); R10 is sel ected fromH, optionally

@ng@tcgalpgqn Egreoyla (Vébmdmwmarrya%mlm@@@b@ca@@er diluent

ptionally substituted C2-C6 al kynyl ;
g&ﬂ%égﬁ R14 are i ndependently sel ected fron1H

optionally substituted Cl1-C6 al kyl, including methyl;

opt i aII ubst ted C2-C6 al kenyl; optional l . .
8 et nbefibstiss ts Riyagion-gs DTS dipe Rl A Bafror Y dervativs
Jc@&ﬂin%&b F@rmlﬁb'(?g fot ﬂféé}ﬂ@)araﬁ%ﬁ of % etidaaital fof the Erthylams and/or

substituted C1 al kyl', 'including trifl uoronet
trRatrAGAL ofm diserdsy solecked mveutplrwgunq SQEERTE daﬂarymaf@fy digeases, stroke,

%%msaﬁar%?eggéspﬁf&ieggie@ﬁ&g GREAEE 2afP drlferAGEHBLRIometriosis,
ornms, as

respiratory diseases and fibrosis, including multiple sclerosis, inflammatory bowel disease,
arthritis, emphysema, chronic obstructive pulmonary disease, pulmonary, pancreatic

fibrosis, skin and liver fibrosis.

In another embodiment of the invention, is provided a use of N-hydroxyamide derivatives
according to Formula (VI) 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.
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wel | as pharmaceutically acceptable salts thereof. In
one enbodi nent of the invention, are provided

waeewpouwtds of Forrmula (V1) wherein E is -CH 1BCT/RP2005/053616

anot her enbodi nent, are provided conmpounds of Fornul a
(M) wherein E isN In another enbodinent, are

provi ded conpounds of Fornula (VI) wherein RO is
optionally substituted amno. I5 In a further

enbodi nent, are provi ded conp@munds of Fornmula (VI)
wherein RO is selected fromam no substituted wth

Iﬂthtﬁﬁa‘%r{l pamn thé va@lg (ﬁl e@fbwa@sda BB o Pirehbdc 4h&dr fﬁ‘obﬁ’y]ams of

opt1 ona stitute teroary 20 I n anot her

aediscnd¢ wemprising ehqoa@mmsedtmmabm uqm;aomfd aégondlﬂgatO(Rdrynula (VI),in a
stl1ut e .

SR e el Wiiret 58 Ot b ShisBer Ak Bippppe,disordors,

it WAhmdtoey &156315&9 carﬂloﬁ)wculaﬂ disézmes& ubsbddgeh@ative diseases, stroke, cancer,

het er ocycl oal kyl Cl1-C6 al kyl. 25 In another

REprARSEN ARhet eaﬁkén%?l%s,d@ap%wo disgasenrando fifpsis, (igglyding multiple

S‘Méﬁfsfs' is. SmPRstRAR AhkdhiS HORMubEH RAmBRIr§aRRsx! C@i’ﬂ):qlver skin

kyl. I'n"a further ‘enbodi nent, are provided conpounds
Emﬂpmﬁmmﬂxﬁhﬂﬁw wherein R9 is optlonally 30
substituted thienyl ethyl.ln another enbodi nent, are
provi ded conpounds of Fornula (VI) wherein RO is
el eehpsintls @h Kypinutn @VT) yars wixsful t fot ekt adeytimean@nd/or prophylaxis of

tionally bstituted heteroar
aurtjo immune dlsoniérs mﬁammatory &seases Xardlovascular diseases, neurodegenerative
diseases, stroke, cancer, pre-term labor, endometriosis, respiratory diseases and fibrosis,
including multiple sclerosis, arthritis, emphysema, chronic obstructive pulmonary disease,

liver, skin and pulmonary fibrosis.

The derivatives exemplified in this invention may be prepared from readily available
starting materials using the following general methods and procedures. It will be
appreciated that where typical or preferred experimental conditions (i.e. reaction
temperatures, time, moles of reagents, solvents etc.) are given, other experimental
conditions can also be used unless otherwise stated. Optimum reaction conditions may vary
with the particular reactants or solvents used, but such conditions can be determined by the

person skilled in the art, using routine optimisation procedures.

When employed as pharmaceuticals, the compounds of the present invention are typically
administered in the form of a pharmaceutical composition. Hence, pharmaceutical
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.
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5 1n aiurther enbodi nent, are provi ded conpounds of
Formula (VI) wherein RO is optionally substituted

w@b@aplo7sel ected fromoptionally substituted CRemBP2005/053616

phenyl (e.g. 5-cyanophenyl, 2-cyanophenyl), optionally
substituted chl orophenyl (e.g. 4-chlorophenyl,
2-chl or ophenyl, 3, 5-dichl oropyridin),
4-chl oro- 2-fl uorophenyl, 2-nethoxy phenyl and
4-fl uorophenyl. io In anotheréliurther enbodi nent, are
provi ded conpounds of Formula (VI) wherein RO is

t I
ok S o i LR g0 B AT Pl Sjuvant, car
rwinedibient ﬂge)qclplmu mubtemlmd pytoitiaky form| o phalmmgtth;e}r compositions and

her re Rrovi i.ded ound I
el dooies BRPRLLRIG syl BoR b P CmaRT R s s il or filed
dapsulds0oh QQuﬁBTbﬁdi @Bﬁlutl(ﬁfses&péhsidﬂle derfiglsions) nlixir)f or capsules filled
For nul a (VI] wherein R10O js H 20 In another
B sae all fpreoradruses a8 tho faseusicitertls inaestahle splpigns for parenteral

Mﬂdﬁiﬁs&ﬁtﬁn&g usc) R%ﬁcl@ﬁﬂar&@elﬁ%ﬁ é'o'mﬂogltBHé)Eﬁk? 'i1n1t dosage forms
enbodiment, are provided conpounds of Formula (VI)

therepEinay Fumprisedingedicatsdn 2enyéntionsd PROPDIEONS, With of erithout additional
ac9 get l‘g o@&%p%g l}%lals 'lt,lflk su hn %%pa%ﬁ efr&[eg)sn Yi c%htanie‘glgy suitable
ﬂ’&b&@a adoliﬂtmflth@alctaredmgkediaat bsmmamu@nalvhm the hﬁtehdddlt é4ly dosage

optipnally substituted heteroaryl, optionally
f%%%stf’b?ﬁ{n@@ e%- C8- cycl oal kyl C1-C6 al kyl, optionally

substituted C3-C38- 30 cycloalkyl, optionally
substituted heterocycl oal kyl Cl-C6 al kyl, optionally
Rhgpsadepticad goranosgab kgmtainimgta) eompopyd efhistinyantien cambaierepared in a

Igér}glep Qf‘éil ?cﬂgxlvh ¥n ﬁllé%%&%&gca?% rie COMSG aR:i'gas@&ge Jgﬁe compound.

Generally, the compounds of this invention are administered in a pharmaceutically effective

amount. The amount of the compound actually administered will typically be determined
by a physician, in the light of the relevant circumstances, including the condition to be
treated, the chosen route of administration, the actual compound administered, the age,
weight, and response of the individual patient, the severity of the patient’s symptoms, and
the like.

The pharmaceutical compositions of the present invention can be administered by a variety
of routes including oral, rectal, transdermal, subcutaneous, intravenous, intramuscular and
intranasal. The compositions for oral administration can take the form of bulk liquid
solutions or suspensions, or bulk powders. More commonly, however, the compositions are
presented in unit dosage forms to facilitate accurate dosing. The term “unit dosage forms”
refers to physically discrete units suitable as unitary dosages for human subjects and 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



10

15

20

25

H, Rl1 and R14 formtogether a -CH 2- |inkage; R15 is
optionally substituted Cl1-C6 alkyl. In a further

wendvediarent , are provi ded conpounds of For nul ap€¢VEP2005/053616

wherein Eis selected from-CH and N, RO is sel ected
fromoptionally substituted cyano phenyl, optionally
substituted chl orophenyl, optionally substituted

2- met hoxy phenyl, optionally substituted 4-

fl uorophenyl, optionally subsdituted pyrazinyl and
substituted pyridinyl; R10, Rll, R12, R13 and Rl14 are

ggﬁlgoﬁss IHQ&HP @%&s&ﬁd&stﬂet dgrﬁgtlgoﬁggging%ﬂtionl i usually a minor

urt i ment, are provi mpounds o
démmmm (frwn) abahef.ditn abouts505e by oteight for @mfer@lyefrmn mbouRd to about

' tion ubstit d.C3-C8-c¢c R11. . .
4% 85 WS ot i il e At VPG Y barriRiang Hfogiesing aids
Helpflofoafokiyiing the\desired Bexing forrhher enmbodi nent, are

provi ded conpounds of Fornmul a (VI) wherein E is

(T T R 570 o ok ik PR 3¢ R baaucous
@Bkﬂ@%h' BarRHD %ﬁgpwdlﬁg ahd 5P emditkgy hgents) cBIRINAE Mavbifst KA the like.
embodi nent, are provided conpounds of Fornula (V)

Sopidferms 1Eay Bckidp.dler exanile gy cfiha dellawingmeragicais, pbetamq;mds ofa
fst
SRR o e YE AR ithafle POURLY b Mo alain an

drefpjenRaich aRk@rch (Rlla:tcamda Bikthtegrating; ag&it&uclsas@nglnmmld Primogel, or

cz) %%@ﬁchét ﬁ%ﬂgﬂgﬁﬁh%k I n a ot her rﬁ‘})t:jsﬁ‘rf}} as ‘z(\l}P dal silicon dio-

WS a&iwetening aSeHt 8Gdhedd sﬁé@m orCEJdc@Haﬁn%r aﬂ@avbﬁn? 8b€ k@ as pepper-
fromoptional 'y substituted phenyl, optiona

@@bétqttﬂts@&ytm , 85 Pipee SaHeTBRt i onal |y substi t ut ed

pyridyl; R10, R12 and R13 are H, R11 and R14 form
Ihjégﬁt)fé%n@om%s%re me&ﬁg BascBtpoh f’nj Q1 51@1111|e35a11ne or phosphate-buf-
substituted CI1- . I'n anothér 1urth

fered sgline ot other anj mtdtlt: @euwt'ﬁohwun a5 thef arFoAmbcave( weftioned, the N-

IWJX?LHHI(E h&watlves of Formula (I) in such compositions is typically a minor

component, frequently ranging between 0.05 to 10% by weight with the remainder being
the injectable carrier and the like.

The above described components for orally administered or injectable compositions are
merely representative. Further materials as well as processing techniques and the like are
set out in Part 5 of Remington’s Pharmaceutical Sciences, 20" Edition, 2000, Marck

Publishing Company, Easton, Pennsylvania, which is incorporated herein by reference.

The compounds of this invention can also be administered in sustained release forms or
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.
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selected from-CH and N, RO is selected from am no
substituted with optionally substitutedaryl and am no
waeamshiwzet ed with optionally substituted het erpex/gEP2008053616
10, R11, R12, R13 and R 14 are H; R 15 i s
optionally substituted C 1-C 6 al kyl. 1n another
enbodi nent, are provi ded conpounds of Fornula (V)
wherein Ei s selected frfroonm--CCHH aanndd NN;; R 9
iiss ooppttiioonnaallllyy substituted al koxy; R 10, R
1\ R12, R 13 and R 14 are H; R 15 is optionally
hieRdslstof 6 &ﬂds%f‘ih@ixmll._tﬁa?o”pounds of Formula (V1) o
ude in particul ar those
‘Bel enick detivatines hesofdingd toniFognuja (ﬁI_)p;an be prepared from readily available

s&aﬁrﬁfﬁgﬁg @a_ﬁ%agsgléyg%%%? ps'&ﬁt?&!t&? awé%cﬁe U 1n ul?:tnlgpgﬁlp Xn })ﬁ)ase #nd solid-
1ha& @Bnistey(pirétoeals. [Exampics of sydhitetit pyﬂh)v@?d’ Dol e ddsceibbd.
oxyphenyl ) - N, 2-di hydr oxy hexanam de;

(2S, 3R) - 6- (4- et hoxyphenyl ) - N, 2-di hydroxy-3-({4-[5-(tri
'fﬂe%ﬂ%% QWrEﬁXt‘iétQ'r@f‘e&e%el:ﬂ%l??d' {8€ UBrnidonslbelow:

} car bonyl’) hexanam de;
AR GORSE:  4bestrh o y(piasnly L) literd- wigh(roillistym)s- Y- (\isgahet7), min.
- 2- iperi di f
@é‘}t@R&%kﬁlﬁgﬂoﬂ?@){}l&*ﬁ%‘p@ﬂh 1«5 w}(ﬁngél%aW§ S;)ﬁltmagr %omt) eq
(@dj\.)ﬂ/élerﬁ) (4nIet QeRyRbENYLL) - (&lnﬁrdiiterny NONY lisernaricye; BINAP (2.2-
3R) - 6- (4- et hox phen ‘)e N, 2- di hydr oxy-3-{[ nmet
S pheHRoS IOk [rmehHakus) powerﬁ&apqucqam»am (douterated

e i T oy et o OB OGE RS D nenan)

dba (dibenzlylidene acetone), DCC (dicyclohexyl carbodiimide)), DCM

10

(Dichloromethane), DIC (Diisopropyl carbodiimide), DIEA (Diisopropylethyl-amine),
DMF (Dimethylformamide), DMSO (Dimethylsulfoxide), DMSO-ds (Deuterated
dimethylsulfoxide), dppf (1,1’-diphenylphosphino ferrocen), EDC (1-(3-Dimethyl-amino-
propyl)-3-ethylcarbodiimide), ESI (Electro-spray ionization), EtOQAc (Ethyl acetate), Et;O
(Diethyl ether), EtOH (Ethanol), Fmoc (9-Fluorenyl methoxycarbonyl), HATU
(Dimethylamino-([ 1,2,3]triazolo[4,5-b]pyridin-3-yloxy)-methylene]-dimethyl-ammonium
hexafluorophosphate), HPLC (High Performance Liquid Chromatography), i-PrOH (2-
propanol), K,CQO; (Potassium carbonate), LC (Liquid Chromatography), MeOH
(Methanol), MgSO4 (Magnesium sulfate), MS (mass spectrometry), MTBE (Methyl tert-
butyl ether), NaHCO3 (Sodium bicarbonate), NaBH4 (Sodium borohydride), NMM (N-
methyl morpholine), NMR (Nuclear Magnetic Resonance), RT (room temperature),
PyBOP® (Benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate), Rt
(retention time), SPE (solid phase extraction), TBTU (2-(1-H-benzotriazole-1-yl)-1,1,3,3-
tetramethyluromium tetrafluoro borate), TEA (Triethylamine), TFA (Trifluoroacetic acid),
THF (Tetrahydrofuran), THP (Tetrahydropyranyl), TLLC (Thin Layer Chromatography),
UV (Ultraviolet).
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W@ 2868H)758- {[ 4- (4-chl or o- 2-f
I

(2S,3R)-3-{[4-(5-chloropyridin-2-yl)piperazin-|-yl]car
bonyl } - 6- (4- et hoxyphenyl ) - N, 2-di hydr oxyhexanam de;
| uor ophenyl ) pi per aeCTEP209$/§53616
car bonyl } - 6- (4- et hoxyphenyl ) -N, 2- di hydr oxyhexanam de;
(2S, 3R) - 6- (4- et hoxyphenyl ) - N, 2-di hydroxy-3-({4-[4-(tri
fl uoronet hyl ) phenoxy] pi peridin-ly |
} car bonyl ) hexanam de;
(2S, 3R)-3-{[4-(2-chl orophenoxe) pi peri di n-1-yl]carbonyl
}-6- (4-et hoxyphenyl)-N, 2-di hydroxyhexanam de;
(2-chl orophenyl ) pi perazi n-1-yl ] car bonyl }
j"é’ﬁl(%ﬁ)‘ele%g%/’ée enyI )-N, 2-di hydr oxyl hexanam de;
mseiemd @rc(wssefdropmmmgya Yeotdp@urdi iy dfoomyla 3T) fehsisé- meroupling a

‘é?)j n% é’rl%tfft%&) fh—g/a[r C)élll% gﬁ%ﬂé}l ilggr(]n;%lg rglb gvith the appropriate amine (III) to
fbﬂﬁ,tlﬁe%t&mé&aet(m)(wnhemym RN ¥; & hpy mﬁxR and ©14rd defidetias above

quoronethyI) yridin-2- per azjn-
§c]§qn}eclap§,lgwg,| ¢netal @gﬁp@is or such coupling are given below in the Examples,

st HRiiond bkt hrdthedd 'w‘éﬁll&BQHW) 'tl%s@ SPil%E I tREBE Prepary lan amide
| car bonyl } - 6- (4- et hoxyphenyl) -

hind ygnoaydreing ardrit darboxylic acid or carboxyllc acid derivative (e.g. acid chloride),

v(n%hsbﬁ eny?l)lt(s%an%aﬁo BFI?@%%E)I&S S chdéﬁ %/ grﬂf@/ E’i)é ['f]B'i'é B%I@ HATU,

OXYyp pl perazin 'exanam o
KyBOIER) Isabl{till4-o(ﬂ%r@l’ﬁhﬁuté;p hengthylgd aﬁbmpymm J16aﬂb ofMiiaiyama’s

- 4- et )-N, 2-di hydroxyl hex jde: ) .
f?%%g 31 & ﬁéﬁ &Y AgL quf bescy; %F%@gsnbf‘%ﬁﬁﬁmﬂ p suitable
soRvet ﬂbﬁsmemfﬂﬁmr)mbonyl ] hexanam de;
Scheme 1
R s
o ( )n ) R5 R2 R4 1
0 OH RH)\A/W Coupling Q@ (ha ! ﬁ)A:R
)ro 0 * HNW)\R7 > 0 ) R’
6 )TO O R

R

an (111)) av)

Compounds of Formula (IIT) are commercially available or can be obtained from protocols
herein described.

An attractive method for the preparation of compounds of Formula (IIT) wherein A is N and
R' is an optionally substituted aryl or heteroaryl may be the reaction of piperazine of
Formula (IX) with an aryl halide or sulfonate of Formula (X) where X is a leaving group
such as Cl, Br, I, Ms, or T{, in the presence of a palladium catalyst such as Pd(OAc), or
Pd(dba)s;, PdCly(dppf), a phosphine such as (+/-)-BINAP, PPhs, P(p-Tol)s, 1,1’-diphenyl
phosphino ferrocene (dppf) and a base such as t-BuOK or t-BuONa. In some cases, when
the aryl halide or sulfonate of Formula (X) is sufficiently reactive (e.g. 2-chloro-pyridine),

the reaction can proceed without the palladium catalyst and without phosphines.
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(2S, 3R) - 6- (4- et hoxyphenyl ) - N, 2-di hydr oxy- 3
-{[ 4- (2-nor phol i n*-yl et hyl ) pi perazi n- 1- yljcarbonyl

wQ bexangsi de; PCT/EP2005/053616

(2S, 3R)-3-{[ 4- (2-cyanophenyl ) pi perazi n-1 -yl ] carbonyl } -
6- (4- et hoxyphenyl ) - N, 2-di hydr oxyhexanam de;
(2S,3R)-3-{[4-(2-fl uorophenyl) pi perazin-1|-yl]carbonyl}
- N, 2-di hydroxy-6-[4-(trifluoro

met hoxy) phenyl ] hexanam de; 65

(2S,3R)-3-{[4-(6-chl oropyridin-2-yl)piperazin-|-yl]car
bonyl } - N, 2- di hydr oxy- 6- [ 4-¢dyleine 1b

f I uor onet hoxy) phenyl ] hexanam de;

(2S, 3R) - N, 2.4di hydi Oxy- 3-[ (4- pyri di n-2-yl pi pera®’n-| -yl
) car bonxi ]-6-[4-(trifluoronethoxy) henyljh naqi deyt

(2S, 3R) - *aH hagyghery! ) - N, 2- di hydgoxy- 3- [ (-{ 4-(tr
iquororrW%/y;\pﬁyrirridin-Z-yl] _ N R’
ani no} pi perigdi i 1- yl ) car bonyl 4 ffdkanani de; R

(2S, 3R) - 6- (B- et hoxypheny! R? I¥, syl hatdroaryy - 3- ({ 4- [ ( 3- et
hoxyphenyl| {Iyi no] pi (&) i di n-1yl} carbonyl)hexagani de;

(2S, 3R)-3-[(4-{[ 3- (di et hyl am no) phenyl ] am no} pi peri di
n-1-yl)carbonyl] - 6-(4-ethoxy

RReAYdidte N ZoHhdly gf\@)x&ﬁle&?%@leqewith a hgd_roxglamine or with a protected
(2S5, 3R)-3-({4-](3-am nopyr | di n-2-yl)am no] pi peridin-1 -
led}cucalandmjlﬂzl\&‘)-({ﬁ-whdrgxgp Hera |protecting group such as t-butyl, benzyl,

N, 2- di. hydr oxyhexanani de: .
Y & S AT ERine eren Blinyen By, kpoppderpaissipg siep
form yerhpounld Jof Foinad 1 (I Scheking 2Ibglow)car bonyl ) hexanami de;

(2S, 3R) - 6- (4- et hoxyphenyl )-3-{ [(I

S, 4S) - 5- (4-f | uor ophenyl ) - 256hemeZ api cycl of 2. 2.

'] hezpt -R%- g7l 1 carbonyl } - N, 2- di hydr oxyhexanani de; . R
R R’ - R R
0" 1) )n \H\A " Stepay N0 o *). \)\A/
o N R R ~ HO-y N R’
6
A\ 0 O R Step b) Deprotection (if R3 is not H) H oH 0o R
av) R8: 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 e.g. DIC, EDC, TBTU, DCC, HATU, PyBOP®, Isobutyl
chloroformate, 1-methyl-2-chloropyridinium iodide (Mukaiyama’s reagent), followed by a

known deprotection step to form compound of Formula (I) (Scheme 3 below).
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(2S, 3R) - 6- (4- et hoxyphenyl ) - N, 2-di hydr oxy-3-({4-[2-(2-t
hi enyl ) et hyl ] pi perazi n-1-yl} carbonyl)hexanam de;

W@ 2868H)758- [ (4- cycl ohexyl pi perazi n-1 -yl ) car bongtT/EB20081053616
et hoxyphenyl ) - N, 2- di hydr oxy hexanam de;
(2S) - 6- (4- et hoxyphenyl ) -N, 2-di hydr oxy- 3-
{[4-(2-hydroxyet hyl)piperidin-1 -yl]
car bonyl } hexanam de;
(2S, 3R) - 6- (4- et hoxyphenyl ) - 3-4¢[ 4- (4-f | uor ophenyl ) pi per
idin-I-yl]carbonyl}-N, 2-di hydroxyhexanam de;
(2S, 3R) - N, 2- di hydi Oxy- 6- (45pRihexypPhenyl ) -3-[ (4- propyl
pi peridin-| -yI ) carbonyl] Eexanam de. I n another

enbodlne Lhe i nvention provides a conmpound .

a dFormula (VI1): (VIl) wherein Eis R g § g
YK gm - CH and NtepR® dosplizel ect ed fronyg 9 (n \/kA
| 12y

n?*a Subdt u?\epl phenyt—setected from opty %R’
substl uted cyano ph&rStép b) BemgoteGor§Ribphdhyl , H ow o g

2-cyangphenyl ), opti onglsl ¥ oSl Slotebithl 8ug N orophenyl
(e.q. ﬁschl or ophenyl , 2- choorggheenygl"’E uﬁ M

THedPIOT @iy bt iided,in freGRbh®: E)Iés aes‘chblélfww %éi‘e obtaii®l 8Nows. HPLC

phenyl and 4-fl uoropheny ional l'y substitutfed

cg%r%&sr yatets eXtgra® 1\65 r(észfr'cﬂm;zn ép)mms& H<& mny el d flow of 2 mL/min for
JoNdiighd X! andSBCWa"t’és ?ﬂé 'Cg'c'a ?S@mr? x 4.6 mm at a flow of 1
6-chl oropyri di n-2-y oropyr I n-2

mL@hh(ﬁwrcqoydltldnS@Iaychyanopyr| di nyl (e.g.

GRIGRREASS Ul Gty B, 8o R WD SboGfr o7 (% B RV crnow.

Corlditionk B,Ieﬁlﬁﬁgfafd)ﬁn) frpnl IBLAOKLO t(B}(I(l% cngonr onet hyI )

d t bstituted fused di nyl h
Eisons g8 o pdiont GomAREA M  ORGIHON | opti onl 'y

SoHafddns W: 9@ kiR phatdny froRPd59y H,& o FvaHON. [tht@&ﬁinl (fhaxplot) for

substi t ut ed
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
used. In general, the synthesis pathways for any individual compound of Formula (I) will

depend on the specific substitutents of each molecule and upon the ready availability of
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thienyl ethyl (e.g. 2-(2-thienyl)ethyl); optionally
substituted C3-C8-cycloal kyl, including cycl ohexyl;

we@piosomasli y substituted heterocycl oal kyl Cl- Coped/kpi005/053616

i ncluding nof holino ethyl (e.g.
2-nor pholin-4-ylethyl); optionally substituted Cl-C6
al kyl, including propyl and hydroxyethyl; optionally
substituted am no, including am no substituted by
optionally substituted aryl as7td optionally substituted
heteroaryl, e.qg. anino substituted by the follow ng

59 - . .
in gﬁi:/ é‘téset -C §s|a§h %dffﬁg?fs?’bﬂ {Bbkeé:.ﬁa?e.:ﬂby &o@&p&ﬁiﬁary skill in
tBe (artr i Hol Ledi dwepMdcjlply randi dtprot@tiph, m5th(>dsr, ise¢ (Rivilgndt fiocjenski, in

¥/
?Lfljgftm;gt ﬁ >ﬂup m)(}ﬁgsg 'F% nyl\seal %ﬁﬁ%a ? ](934 émd Theodora W.
(amm ad i Réten- G- WMIL) Wuthh@r@rpbml Gr&lmrmwagW Syhkthesis”, Wiley
4- hydroxyphenyl% and optional | substituted ) )
Ig];ekqg;@yce, i3n dididem b99t9r iThosg sktledaq Hw arbw cg,gne@ tBat certain reactions
a4e (95§t cﬁulriéﬁ ro(&frWhGﬂ lp))féﬁf?ﬂg)(ﬁé)i@tlv@yfﬁh&ioﬁyﬁt v ShYthé Srd¥ecule is masked or

(pyridin-2- | oro phenoxy (e.qg.
mot@ﬁpd) rtty.;skpgpgégg) mdq:mgctlom @d/mgcraas@g:@a y@ldgof the reaction. Examples

CPRBSEDI RSV, b SO s0BRE R BE e o

G2ehd eﬁhKeI’Q&w abpie. dhaldegd &ub&hbkutoe‘@réi@et@ g‘okp'sﬂﬁir a particular

nd R14 f th k
e o B 5 oap B0 e Bt Bk S9R G GEBHRY G Ui Tunctiona
&3\1@ 12 ﬂi‘b‘ﬂecte& (’l?}‘dﬁgdyn 8mirfol f:a{rbl&{yo @ﬂ%t) itk stri®hddYend Ql'ibdstablhty of the

et hyl ; as wel | p har maceut i cal |y "accept abl e salts
melewep! whigh ﬁlefsubqtmqnt et @f theeactipp eon tion
provi des a conpound accordlng to Fornmula (VI1)

?cgk 58%(2]{ thﬁ'ﬂl\'?e?go oxy p %tre]:gl/ aslsoc{thlon w1t}]l Tod\éerng %eer(l:l)}]l g by crys-
tp]ﬂlpﬁrcmzﬁ'cml evapdratorh oﬁ wh Jabprioptijte splveatd |Tﬂnetphy1tmaceut1cally acceptable

dc1d addqlo%l s%ﬂs oPie ;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.

The following reagents/resins commercially available were used:

Diisopropyl (S)-(-)-malate (from Avocado), 2,3,4,5,6-pentafluorophenol (from Fluka), 3-
bromo-2-methylpropene (from Aldrich), allyl bromide (from Fluka), HATU (from
Aldrich), 2,2-dimethoxypropane (from Fluka), lithium bis(trimethylsilyl)amide (from
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(5S)-5-((I R -4-[4-(ethyl oxy)phenyl]-1-{[4-(phenyl am no
) pi peridin-1-yl]carbonyl}butyl)-

wQ@2®ediaret hyl - |, 3- di oxol an”- one; PCT/EP2005/053616

(59)-5-[ (IR -4-[4-(ethyl oxy)phenyl]-1-({4-[5-(trifluor
onmet hyl ) pyri di n-2-yl ] pi perazin-1-yl}

carbonyl ) butyl]-2, 2-di net hyl -1, 3-di oxol an- 4- one;
(59)-5-((I R -4-[4- (et hyl oxy)phenyl]-1-{[4-(pyridin-2-y
| oxy) pi peridin-1-yl]carbonyl }68

butyl)-2, 2-di net hyl -1, 3-di oxol an- 4- one;

l?rdﬁétf)g &(Bog% %&y Shg’rno?/‘? %11&9?&8,3’h-bﬁs&&ﬁ:({ﬁfﬁbfﬂn%ﬁdx@%&’éne (from
/pldgd@n @Yb}tg‘yh’épﬂiﬁr? dﬂoyﬂ Miqhﬁii mdadum@il baseiate (frem Acros), copper
(ﬁlﬁ c}ﬂo?dg ((;Er ll)l'lpzélr,(%lfh)n Cl (rr? {}hﬂl Aldééhg' &8 (I—S?i n%él;h%}/plperazme
(lﬁbhylA)sta&cH)- QSﬁE&ﬂ%y"lJplp'éraiimX(ﬂo&n Mdidg, 1 (2—pyr1dy1) piperazine (from

4‘58) 5-{(1 (6-chl oro yr|d|n2 | ).pt perazin-1-y
ljdesh)bér}ghen;fl %ppara(@pﬁyq Hihjadisroln (from yl}rl g¢), 2-bromopyrimidine

hyi-b¥0m§2 %u@f%lafi%né’f @Y Fluka), 2-chloro-4- (trlﬂuoromethyl)
(58) 5- (I 4- (5-chl oropyridi n- 2yl’ plﬁerazm- -

nyfidmeb ¢ftgrn} Aﬁ(ZR)( el Ayhigdiphertydphesphine)t ly] 'Pinaphthalene (ﬁ'om Fluka),

o NN RPN birdrmeutty B ANt Bfimorophosphate (from Aldrich), diiso

ﬂropslzll(ga@pmalaie @rdnd a”(lﬁlﬁﬂily)g DX maiioagygnpipyperazine (from Chess), 2-
| | OX

sy 4melby pymding 3 et vy SRR praiere:|-fupre-4 methorybeppsns (rom

ABORS, hylb}cﬂﬁkﬁméhioﬂﬁ}fﬁ!oﬁ%ﬁhﬁne (idth) Aia&onYls dibMbMpyridine (from

-2,2-di methyl -1 , 3-di oxol an- 4- one;

RGE)5 4 @ Rorashen) | O G hsbmRTiineo yfioEhleraiFrom. peros), 4-
ﬁh%ﬁg:blgfy l&tﬁtﬁl’&ﬁm&)gﬁ% oxgﬁm}dﬁ _% f%onp %cy(ls;, 4-(4-chlorophenyl)-1,2,3,6-
téﬁﬁ)ydﬁpi/ﬁdﬂ) Rydrpehidriticc hfromo pridrigh)) i @eﬂlwnb'hﬂﬂd)ivﬂ@@mﬁb (from
ﬁxg%a&p%t}g | aqyc&)?lg;f%élpel){lzlgg ?1‘?3/ Spgé'lm%l) 4-p1pe%1d1q1|ee ano¥ (ﬁ'om Aldrich),
4-(4-fluorophenyl)piperidine hydrochloride (from Arch), 4-propylpiperidine (from
Aldrich), 1-Boc-piperazine (from Fluka), isonicotinic acid (from Fluka), 2-chloro-5-
fluoropyrimidine (from Carbocore), 2-Bromo-5-trifluoromethyl-pyridine (from ABCR),
2,5-dibromopyridine (from Aldrich), 1-bromo-4-propylbenzene (from Aldrich), 2-bromo-6-
methoxynaphthalene (from Fluka), 1-bromo-4-trifluoromethylbenzene (from Aldrich), 4-
bromo-4'-fluorobiphenyl (from Pfaltz-Bauer), 1-bromo-4-(trifluoromethoxy) (from Apollo),
4-bromo-1,2-dimethoxybenzene (from Fluka), 4-fluorophenyl methyl sulfone (from
ABCR), 5-bromo-2,3-dihydrobenzo[b]furan  (from  Fluorochem), 4-bromo-1,2-
(methylenedioxy)benzene (from Aldrich), 1-bromo-4-methoxybenzene (from Aldrich), 1-
chloro4-(trifluoromethanesulfonyl)benzene (from ABCR), 1-bromo-4-tert-butylbenzene
(from Aldrich), 1-bromo-4-ethoxybenzene (from Aldrich), 1-bromo-4-chlorobenzene (from
Fluka), 1-Boc-piperazine (from Fluka), thiophene-2-carbonyl chloride (from Aldrich),
iodomethane (from Aldrich), benzyl bromide (from Fluka), (iodomethyl)cyclopentane
(from Acros), 1-bromo-3-fluoro-4-(trifluoromethoxy)benzene (from Apollo), 4-
bromobiphenyl4-yl methyl ether (from Aldrich), 1-bromo-4-cyclohexylbenzene (from
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(595)-5-[(I R -4-[4- (et hyl oxy)phenyl]-1-({4-[6-nethyl-2-
(trifluoronethyl)quinolin®-yl]

w@eenawsn- | -yl } car bonyl ) butyl ] -2, 2- di net hyl - | PGHEPIIR®D53616

an- 4- one;

(5S)-5-[ (I R -4-[4-(ethyl oxy)phenyl]-1-({4-[3-(trifluor

onet hyl ) pyri di n- 2-yl ] pi per azi n-1 - yI}

car bonyl ) butyl]-2, 2-di met hyl -1, 3-di oxol an- 4- one;

(55)-5-{(IR)-I {[ -(3, 5-dichh®ropyridin-4-y|)piperazin
-yl ]carbonyl }-4-[4- (ethyloxy) phenyl j butyl}

g%téi‘) F'Bgt& J>[14 ?Qdiﬁ?éﬁoxy S{a]yblild%ez [5-br mo- 2h2 ifluoro-1,3-

q pirgrer Apaliv)) 4sprdroa2bioyd-]-methoxybenzene (ﬁ'om A1dr1ch) 4.4

th 0X0

@F@fgi%lpf?%) (i) Kl hfroanaq%‘ RypRoFfimPagrmetosbeyege from
A);mllg) N 61b|r<51ﬂoc(lﬁﬁd’lME Opfiohp |W}5bh}1gé)ut1yﬂ>rbm023 Qbﬁ(tﬁﬁtldimhreihyl)benzene

I 9x0l an
((1933 Aédl{“(h)’R)l -bromg-4-methylbesarne HR Aldrigh), 2@9@21%01%“9@01’11%6
(@bﬁggﬁgkﬁb -yl)carbonyl ] butyl}-2,2- dinethyl-
, 3- di oxol an- 4- one;
(55)-5-((I R -4-[4-(ethyl oxy)phenyl]-1-{[4-(2-norpholin

I/(I;l-taéri‘ &?}itﬁ% %p{x%ﬁgﬁz‘i@é&e&{éﬁ ﬁc qnxtélre of(‘);))( n]taﬂupgﬁp(l)lﬁrg;l (25)-2-[(4S)-2,2-
Bmethyl-§-28)-1 3-Ji04EIn-2-yP-4ingetyipehtabeaix 0ahd 3pelitafi@kahényll (2R)-2-

-H-[ 4- (et hyl ox enyl
[k‘bﬁﬁt%%é@me}*ﬁ?f- )fjﬂ droyxyiayﬁ‘eﬂléﬁmtwlp@tanoate
(59)-5-((IR)-1-{[4-(6-chl oropyridin-2-yl)piperazin-I|-y
| ] car bonyl } *-{ 4- B(tp*flugronethyl)

oxy] phenyl } but yl Ji- 2; 2-di met hyl - - di oxol an- 4 one;
(59)-5-{(IR)-4-P4-(e < FA-(trifluo
|Cnethyl)pyr|n1arﬁ’2

am no} pi peri di n-1| - yI)carbonyI]butyI} 2, 2 |nethyl-l,3
di oxol an- 4- one;

15s}- 501{1(iPIR) ofi- PA.4, 56 ppniaflygrephenyl | QR([449)1232-(iveath}Sooxo-1,3-
SRRV PERL A oB SRR U dopogiing iy O 4R or smilaly o

Seebach et al., 1990, Org. Syntheses, Coll. Vol. III, p153-159; 5.0 g; 12.62 mmol; 1.0 eq.)
in DCM (30 mL) was added TEA (1.81 mL; 12.62 mmol; 1.0 eq.). After 24 h of reaction at

RT, the solvent was evaporated. Purification by chromatography (SiO,, gradient starting
from 18/82 EtOAc/c-hex up to 25/75 EtOAc/c-hex in about 30 min) gave the title
compound as a white powder (4.22 g; 84%) as a diastercoisomeric mixture 55/45
(determined by NMR). 'HNMR (CDCl:): §4.69 (d, 0.55H, J=4.5Hz), 4.53 (d, 0.45H,
J=6Hz), 3.28 (m, 1H), 2.05-1.65 (m, 2H), 1.62 (m, 3H), 1.59-1.48 (m, 4H), 0.97 (m, 6H).
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(55)-5-{(1R)-1-[(4-
{[ 3- (di et hyl am no) phenyl ] am no} pi peri di n-1-yl ) car bony

wo beodojorst PCT/EP2005/053616

(et hyl oxy) phenyl ] butyl } -2, 2-di net hyl -1, 3- di oxol an- 4-on
e; (59)-5-{(1R)-1-(

{4-1(3-am nopyridi n-2-yl)am no] pi peridi n-1-yl }carbonyl
)-4-[4-(ethyl oxy) phenyljbutyl} -2,2-dinethyl-I

, 3-di oxol an- 4- one; 70

(55)-5-[(I R -4-[4-(ethyl oxy)phenyl]-1-({4-[(4-hydroxyp

]' - di - _} 5 5 1245 A TS (A
PRy D D RU08 o GRYRAP22 sty e gk dionolan4-311-5-4
ciisByplienyp&tandid abid et hyl oxy) phenyl ] -1-{[ (] S, 4S)-5- (4-f
| uor ophenyl ) -2, 5-di azabi cycl o
[2.2.1]hept-2-y|]carbonyTgbutyI)-2,2-dinethyl-l,3-diox
ol an- 4- one;
(595)-5-[ (I R) -4-(4- et hoxyph
hyl ] -1 - pi perazi nyl } car bonyl ) bu
, 3- di oxol an- 4- one; 7 OH
(59)-5-{(I R -I-[(4-cycl ohexyl piperazin-I|-yl)carbonyl]”"
-[ 4- (et hyl oxy) phenyl ] butyl }-2,2- Qi met hyl -1
, 3-di oxol an- 4- one;
Seep) ForinkaliB}) ofvilidpksh gjzegs?)zpas)ﬂ.yl}Jyd}oxﬁu‘}ar{e%idaYectmwxﬁkdiate
hyI)plperldln-I-yF]car onyl }
23t yl ) -2, 2-di net hyl -1, 3-di oxol an- 4- one;
(55)-5-((I R -4-[4-(ethyl oxy)phenyl]-1-{[4-(4-fluorophe
nyl ) pi peridin-1-yl]carbonyl}utyl)- 2,2-di nethyl -1
, 3-di oxol an”™- one;
(58)-2,2-dinethyl-5-{(LﬁQA- bhyloxy) phenyl ]-1-[(4
-propylpiperidin-I-yI)car%ongl ut
-1, 3- di oxol an- 4- one. Conpound®Ha&ordi ng to the present

Lnvention.al sqQ co i.se it omers,, Lts trical .
108 RO CL SRl 4 oaob T SPR oS 1. 1 e PO Tt 1.0 ) in
dhhHdrbey THFEB S0 M) WisSslowieddas®uhdt BEponafhiwRl Bis(@fmethylsilyl)amide
(gharnaceutlcall acceptabl e salts thereof. Preferred

Bd el BalHE; 48cldeprabizd el kespipg thaiempespivn belgwrg6°C. After
A PGt :ﬁlldggﬂ! fhle RoacBidh hiix:RY WROs ek e PRRCRE 0! thERlHeMemperature

accept a
of the reaction mixture was allowed to reach 11°C. Afier 1h at that temperature, the mixture

was cooled at -78°C and allyl bromide (2.9 mL; 34.4 mmol; 1.5 eq.) was added. The

-1-({4-[2-(2-thienyl)et
1]1- 2,2-dinethyl -

solution was stirred overnight allowing the temperature to reach RT. The reaction was then
quenched with ice water and an aqueous saturated solution of NH4Cl. The aqueous layer
was extracted 3 times with EtOAc and the combined organic layers were washed with a
saturated solution of NaCl, dried over MgSO4 and evaporated to obtain an orange oil (5.4
g). Purification by chromatography (Si0,, 10/90 EtOAc/c-hex) gave the title product as a
colorless oil (3.05 g, 51.5%). "H NMR (CDCls;, 300 MHz) § 5.76-5.59 (m, 1H), 5.07-4.80
(m, 4H), 4.08 (d, J=2.3 Hz, 1H), 3.03 (br s, 1H), 2.80-2.72 (m, 1H), 2.53-2.41 (m, 1H),
2.34-2.21 (m, 1H), 1.14 (d, J=6.4 Hz, 6H), 1.07 (d, J=6.4 Hz, 6H).
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acids like hydrochloride, hydrobrom de, sulfate or
bi sul fate, phosphate or hydrogen phosphate, acetate,

whensoa7el; succi nate, iumarate, nml eate, | act aP@I/EP2005/053616

citrate, tartrate, gluconate, nethanesulfonate,
benzenesul fonate, and/rr-toluenesul fonate salts. In
anot her enbodi nent of the invention, are provided
compounds of Fornula (VI) for use as a nedicanent. In
anot her enbodi nent of the invantion, is provided a
pharnaceutical conposition conprising a conpound of

t

R R A el Gl e
kwﬂum%uﬂmaﬁmﬂethe invention, is provide a use of
N- hydr oxyam de derivatives accordlng to Formula (V)
for the preparation of a medi canent for the
prophyl axi s and/ or treatTe [
from aut oi mune di sorders,~inflamatory di seases,
stroke, cardiovascul ar dlseaSrs neurodegenerative
di seases, cancer, pre-ter endonetri osi s,
respiratory di seases and fiobre i ncl udi ng nultlple
sclerosis, inflammtory bomeIOW|%ease arthritis,

P RTETr GROPLR RS SOl B DU TR 30% 116 mmot 10
dql)bambs DIEA| (3.8601@i1l€28.9 rhadi; rmmquf int CBL;CNVES010 @il) i;vsS added 4-
provided a use of N- hyd am de derivatives accord

bromppficheiply @0 mls b1 Fﬁ@lnbé Gt Tous solption wasadded mdfture of tri-
J-Ry1bEURbIRhE (235 g,qf 1éxlaﬁlow 1 éq 4 &ﬁhédiﬂh@b%'cé\%f{o 03 g 0.12 mmol;

act’ vi ty Particul arl Y, i's YOVI a use accordi ng
Q-Ple eq-hve (EHEN @he mLhWthdwmsmmoathebQi®ﬂedp¢ atlditionde thcs reaction

rﬁihf"rg 'ﬂ% Ifea@tmnvas gti 'X'vl%e%i%r g\%\/ Meff‘ux foF> 5e5f ﬁr&%!le\ﬁ to RT and the

conpounds accor ding t I on are“selectlve

sbmenislvtem svaspbramatlmkiémdmieq:rdsm EbheeduiiigedsitiuowadiBh Baken up in
nd/ or. MVP-12 over I.n anot her. enbodi nen

R aﬁlamh%ww MRS A RO IO D e R aRRRRAOB 0! the solvent

da0 BRi18%413Sg)0burification by chromatography (SiO», gradient from 20/80 EtOAc/c-
hex to 100/0 EtOAc/c-hex) gave the title product as a colorless oil (4.41 g, 100 %).
M(ESI): 379.3. "H NMR (CDCls, 300 MHz) & 7.14 (d, J=8.6 Hz, 2H), 6.70 (d, J=8.6 Hz,
2H), 6.46 (d, J=15.6 Hz, 1H), 6.00-5.86 (m, 1H), 5.05-4.83 (m, 2H), 4.13 (dd, J=7.0 Hz,
J=3.0 Hz, 1H), 3.90 (q, J=7.0 Hz, 2H), 3.10 (d, J=7.2 Hz, 1H), 2.89-2.78 (m, 1H), 2.70-2.55
(m, 1H), 2.52-2.35 (m, 1H), 1.27 (t, J=7.0 Hz, 3H), 1.22-1.00 (m, 12H).

Step ¢) Formation of diisopropyl (2R,3S)-2-[3-(4-ethoxyphenyl)propyl]-3-hydroxybutane

dioate
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a di sease conprising the adm nistration of a conpound
according to Fornmula (VI), in a patient in need

wo bmseof7sand wherein the di sease i s sel ected fPONEP2005/053616

aut oi nmune di sorders, inflanmatory di seases,
cardi ovascul ar di seases, neurodegenerative di seases,
stroke, cancer, pre-termlabor, endonetriosis,
respiratory diseases and fibrosis, including nmultiple
sclerosis, arthritis, enphyserm, chronic obstructive
pul nonary di sease (COPD), liver, skin and pul nonary
i br i .. |
T B B O O LR R M3y | hydroxy
gitanedidate £2.0i g3 5L 28mmanoli r 0 ¢d.3 samethana 1 51 ol siwodéradX> atmosphere was

REPALT A0S MU ADERRTN K01 057 RGP oo dBbnmicd uncer

Hbeis bf Bfdesges forl 1AH iR N Thaubdctiph hiaGlcar3shéh fildtédundidvaporated to
chraoni¢c obstructive pul nonary dijsea

emphysenn . ¢ se,

qbiayein ot k14T h PUBFFHORYFITqBARATARY (Piee, AU/BP FADAteden) gave the
odk]-AT ghbupilieatt i >

Rl bEEeciBtIdeOloR (10608 TBKD PHIRE SHAAR (O, 300 M) 5

.60 (do 819 Hige2id, 41 73rtd; FddsHariips 0 0dchor (e 2H)14.48 (br sbE), 3.93 (q,

RO AR S B b Bo7cn, 180 DS el o, 16T 40 (m, 410,

L.32@, J=Tw 185 30f), 1.2R080(®, 139).vents etc.) are given,
ot her experinmental conditions can al so be used unl ess
ot herw se stated. Optinmumreaction conditions may vary

e R

skilled in the art, usinglroutine opti m sation
procedures. When enpl oyed.as. pharnmaceuticals, the
conpounds of the present | ntion are typically
adm nistered in the formof "a pharnmaceutica
conposition. Hence, pharmaceuigal conpositions
conprising a conmpound of t nvenPion and a

phar maceutical |l y acceptabl e OH

To a solution of diisopropyl (2R,3S)-2-[3-(4-cthoxyphenyl)propyl]-3-hydroxybutanedioate
(25.4 g; 66.8 mmol; 1.0 eq.) in THF/water (3/1; 500 mL) was added potassium hydroxide
(22.5 g; 400.5 mmol; 6.0 eq.) . The reaction mixture was then stirred for 3 days at RT and
the organic layer was extracted with an aqueous solution of NaOH (1M). The combined
aqueous layers were then washed with MBTE (2x), acidified to pH1 with an aqueous
solution of HCI (37%) and extracted with EtOAc. The combined organic phases were dried
over MgSOQO4 and evaporated to give an orange oil (22.9 g). This residue was taken up in an
aqueous solution of NaOH (5M, 46 mL). 30 mL of water was then added and the resulting
solution was acidified until precipitation of the product (pH 3-4). The product was then
filtered to obtain a white solid (10.5 g, 49.6 %). This solid was dissolved in an aqueous
solution of HC1 (IN) and extracted with EtOAc to obtain after evaporation the title product
as a white oil (9.77 g; 49.4%) which solidified on standing at RT. "H NMR (DMSO-ds, 300
MHz) § 12.36 br s (2H), 7.01 (d, J=8.7 Hz, 2H), 6.80 (d, J=8.7 Hz, 2H), 5.42 br s (1H),
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carrier, diluent or excipient therefore are al so
Wi thin the scope of the present invention. A person
wa@kiobloedsi n the art is aware of a whol e vari et pCDEPEO®S3616

carrier, diluent or excipient conpounds suitable to

formul ate a pharmaceutical conposition. The conpounds

of the invention, together with a conventionally

enpl oyed adjuvant, car rier, diluent or excipient my

be placed into the form of phsrnaceutical conpositions

and uni t dosages thereof, and in such form my be

é@{ﬁﬁs s, SJ‘-“?'?) 15 2%12% 63-5.58ml 111},9%3-2.42 (m, 21, 1.61-

such ds utions,  suspension

1e3ﬁ1{r&|4(51')sl 3@(& Jﬁ7r05HZcﬁrH)capsuI es filled with the sane,

all for oral use, or in the formof sterile injectable

solutions for parenteral (including subcut aneous use).

Pl SRk R P RSP Sof i S R ARy

ﬂk@ﬂ)}fehtaaaz&acw th or w t hout additional active
npounds or _principles, and such unit dosage for

?ﬁa@ S%lamravfn( RedP)LolBr(4sthoxupheayhprony Ay toxy ut@rr?élow acid (3.06 g;
R Hfhol; 96 @&i? 'ﬁf‘&ce@tﬁ%@ﬁ lfﬁI?)t RasMddad t2@ed1hﬁﬁﬁﬁ9ﬁgpﬁé' 1% g; 17.6

dosage rang Phar macedt 1 cal

oo}y d$h &g )md cem(zll) wmglda(ksémw U rofol; 1§ lseq n¥berraselting reaction
xﬂn’g Gab's Eh@ foq‘ 14nh gt n’?ﬁ«{ re\{a\,/gtlcln %P ag evasorated and the residue
haf e ar't nprise a ast o SHaPREET &

telcumquﬁ L OGFietidn on a p&tbofce@mcgamﬁle mﬁletpkb@cu aswegiéerﬁm oil used in
are adm ni stered in a _pharnpceutica

||
e eLep iR Lther RoF PR T DOtR dCRGT w0 §1) 67,05 @, 1-8.6 1,
ﬂﬁ)”k ROSLERS e 'iH)t XEE JLé’o %gz ‘i'ﬁ? %*9‘8 epy 13, 2H). 310281 (m,

ysician, in th evan “ci rcunst arices,
1|H1)c Bﬂd+2nﬁgl (rin,e3}&)oﬁd|0t1| 1ﬁ1(m,o4]15)9 Iterle@s 8d), 1t30e(scBEEAmS (L, 7.0 Hz,
:gﬁute of admi nistration, the actual conpound
m ni stered, the age, weight, and response of the
i ndi vi dual patient, the severity of the patient's
synptons, and the |ike. phar maceuti ca

Tagrrmsdiate 3G RyB-Metgyh} EX‘é‘Htl 2-Yl0BsR78f can be
adm ni stered by a varlet%, —\
N NH
N/
To a solution of (R)-2-methyl piperazine (6.6 g, 0.066 mol) in xylene (100 mL) at 140°C
under nitrogen was added 2-chloro pyridine (4 g, 0.035 mol) slowly over a period of 1h.
The heating was continued for additional 12h and cooled to RT. The solvent was removed
under reduced pressure and the resulting residue was purified by chromatography using

chloroform methanol (8/2) as cluent to afford the title product as a liquid (2.5 g, 40 %).
TLC- Chloroform /MeOH (8/2); Ry= 0.2. HPLC purity: 97%.
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of routes including oral, rectal, transdernmal,
subcut aneous, intravenous, intranmuscul ar and

wo pdosanmasal . The conpositions for oral adm ni SPCEHEPIING/053616

can take the formof bulk liquid solutions or

suspensi ons, or bul k powders. Mre comonly, however,
the conpositions are presented in unit dosage forns to
facilitate accurate dosing. The term"unit dosage
forms" refers to physically di4ascrete units suitable as
uni tary dosages for human subj ects and ot her manmal s,

c quantity of
1§g§pvgﬂgg?e ca cuﬁ?ﬁmggggﬁg o%ﬁ%% the desired
t her apeutic effect, in a iayton with a suitable
phar maceuti cal excipient%i%?bi al Niini t dosage forns
i nclude prefilled, preneasured angoul es or syringes of
the liquid conpositions or pills, tablets, capsules or

Héetlhé k8mbBudd¥a§ Fr6pafdd Followwd MROBicidcBNBised TorSthepreparation of

onpositions, the derivative of the invention is

Iasqqu}ata 3nibib stagtingn Samn ()2 mewhy hppgraze 1(48%) abbGt Ghdopform /

t referably fromabout 1 to about 40% by
ﬁwogﬁgéy r hO?he remai nder bei ng various vehicles or

carriers and proceSS|ng aids helpiul for formng the

R 8GR 12y Mormeh I SR e B ucous. or

nonaqueous vehicle with er ss—suspendi ng and
di spensi ng agents, color —N | awbr s and the |ike.
Solid fornms may i ncl ude, e pl e, any of the

fol |l owi ng ingredients or cdmpounds of a simlar

i e el e SatPgeri S0 Bl mafei AR ytpiperasin

@harghior mhfégt SASodRAnticBL B ASdAU.Mg, am}ﬁﬂﬁolf HlCJﬂ'y&Sluene (100 mL)
alglnlc acid,” Prinogel, or corn starch ubrican

wdetnitegarawscadiedPUOADARE0 me, §ilirmeb Teliayedhy BINAP (750 mg, 1.2
HiRb]) TPt cadidn rﬁﬁ('fh:g s ﬁhe%%gu]%(eﬁ"ﬁei &R'ahg c@&@&‘t%&%&uﬂﬁ mixture

sucrose or sacc or a flavoring agent suc
waspwashedriwith, watet, rdﬁed saadlewpcmated ton residwegd'he [residurei wigs purified by

G ‘}DS%{)%E{J@ lgsgrg,p aﬁ toglinfrﬂéﬁ%}o éﬂ C%lﬁlél%/eélp E)uaﬁ’gorg [ﬂle title compound as

a liquid (3.0 g, 55%). TLC-Chloroform/Methanol (9/1); Ry 0.25. HPLC purity: 95%.

Intermediate 6: (35)-1-(2-Fluorophenyl)-3-methylpiperazine
QNMNH
- A
The title compound was prepared following the protocol used for the preparation of

Intermediate 5, but starting from (S)-2-methylpiperazine (40%). TLC-Chloroform/
Methanol (9/1); Ry 0.25. HPLC purity: 97%.
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fered saline or other injectable carriers known in the
art. As above nentioned, the Nhydroxyam de derivatives

w@bookotared a (1) in such conpositions is typi caPdER2005/053616

m nor conponent, frequently rangi ng between 0.05 to
10% by weight with the remai nder being the injectable
carrier and the |ike. The above descri bed conponents
for orally adm nistered or injectable conpositions are
nmerely representative. Furthers materials as well as
processi ng techni ques and the |like are set out in Part

i1C .ences, 20th
R L e e R e ™ L ot on,
Pennsyl vani a, which is incorporated herein by
reference. The conpounds ofythis—invention can also be
adm ni stered in sustai ne@él—wsemrns or from

sust ai ned rel ease drug deHwery—systenms. A description
of representative sustained release materials can al so

i 0 P T RSB TPL 7 ) B RO B a0
underenitrogen washaldad 2edroe rpymaﬂmn@@ m:g,_oct(blmng)l) dowlyravet a period of
it e e Be Fonmaph gl ok s sSolgd il Biprocipias

Wi filtdraNaN SR &Wr StibARAASBuEdRH ShithYa RE@HRE AhSeous solution of
Exanpl es of synthetic pathways for the will be

sgdisiar bisatbongtne The | nreuich gvasheteoicdt Wtslmé)GM‘ € x 50 mL), dried and
e{vﬁ%&&%‘é& 'togﬂ‘{%fg *31% t"itnel_ |°th£dr %é é’fg@m{?gﬁé’i %z?}g)m@%lﬁ/@‘i&bfonﬁ/ McOH
@®BgBA®2X z), mMn. (mnute), nm(mllineter), mmol
(mllinmle), MM (mllinolar), mp. (nelting point), eq

(equivalent), nL (milliliter), nL (mcroliter), ACN
Inésraicdnitt Bi 2-fB.S)- Bt razm 1-yl]pyrimidine hydrobromide
bi s(di phenyl &?sphl no)16 - b.%é’gﬁt hal en}(’e) Boc

(tert-Butoxycarbonyl), d_ut erated chlorofornm,
CD3CD (Deuterated nethan {Acetonitrile),
c- hex (Cycl ohexane),

To a solution of (S)-2-methyl piperazine (4.0 g, 40.0 mmol) in xylene (100 mL) at 140°C
under nitrogen was added 2-bromopyrimidine (6.36 g, 40.0 mmol) slowly over a period of
30 min. The heating was continued for additional 15 h and cooled. The solid precipitated
was filtered and dried under suction to afford the title compound (4 g, 40%). TLC-
Chloroform/MeOH (8/2); Ry 0.15.

Intermediate 9: (3R)-3-Methyl-1-[4-(trifluoromethyl)pyridin-2-yl]piperazine

CF,
O
/
\ N \_/

To a solution of (R)-2-methyl piperazine (4.0 g, 40 mmol) in xylene (100 mL) at 140°C
under nitrogen was added 2-chloro-4-trifluoromethyl pyridine (7.26 g, 40.0 mmol) slowly

over a period of 30 min. The heating was continued for additional 12 h and cooled. The
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dba (di benzlylidene acetone), DCC (dicycl ohexyl
carbodiimde), DCM (D chl oronethane), DI C (D i sopropyl

wa@200b0di7sm de), DI EA (Diisopropyl et hyl - am ne) , POVEP2005/053616

(Di met hyl f or mam de), DVSO (Di net hyl sul f oxi de), DWVSO d6
(Deut erated di net hyl sul foxi de), dppf

(lI,1"-di phenyl phosphi no ferrocen), EDC

(1-(3-D met hyl -am nopropyl)- 3-ethyl carbodiimde), ESI
(El ectro-spray ionization), EtQAc (Ethyl acetate),

Et 2q (Di ethyl ether), EtOH (Ethanol), Fnoc

u yl) .
%&h%h am no- (F %ﬁt ?F aé oTesidAﬁf‘,I%%d] 6131/? irg|s1%ue3 v§ ° 3%1 fied by
chmzh:ygrepteﬂ ummmformhnﬁkltamh(%%)mfdlmt tmpdffmqb hﬁthe)utle compound

HPLC (Hi ui r' &t i-PrOH
3 gl P R eSO REER™ L (L gqui o
Chr omat ogr aphy) I\/EO—| (Met hanol ), MySO4 ( Magnesi um

sul fate), é5r ectronmetr \)é”ﬂMTBE(I\/Eth A
Infermediase 11 Iy Bhenxla squ%rr JBIPCEY 56 FHEochIQE Ry
(Sodi um bor ohydri de), NMM (Nmet hyl norpholine), NWR
(Nucl ear Magnetic Rence) RT (room tenperature),

PyBOP ()
Iq?_pb(rr ol d®o- phosphoni um
e

(Benzotriazol e- 1-yl - oxy-t
hexaf | uor ophosphate), Rt Prétentidn time), SPE (solid
phase extraction), TBTU (2-(|-H benzotriazole-I-yl)-1,

1,3, 3- tetramsthyl uromumtetrafluoro borate), TEA

I _ . cel. ), THF
%é;ﬂt’)?g‘%i/h éﬁ)bZ%H!ﬁV{%Wg%g%rg%if?% ‘%? TLC (Thin
Layer Chrorrat ography), UV (U travikofet). Synthetic
approaches: A preferred Cgrmis{) preparing a
conmpound of Formula (I)N incoupling a
di oxol ane- protected di-car boxyl i @ acid of formula (I1)

fToTels € ( f °

1t Sohleh BRI BRARCIA 013 holfin ERrRIDM (3gp mb) a 0°C
waaschdded T EAdéle mbkd0.48 naﬁbfoélowsfl g raesolutivel wa)'ano@em brcmlude (285 g,

(%(,};t}ﬁ)ﬂtf)gl Sarfhgr[lroulsj ‘Hbﬁo&% nﬁ‘ﬁ) 86w yqio‘\,/eerna Beerko il 510 mif. The reaction

mixture was stirred at RT for 16 hours and washed with a 10% aqueous solution of sodium

bicarbonate, water and brine. The organic layer was dried and the solvent was removed
under vacuum. The residue was purified by chromatography using chloroform/methanol
(95/5) as eluent to afford 15 g (57%) of the title compound as a solid. TLC -
Chloroform/methanol (9/1): R,=0.7.

Step b) Formation of tert-butyl 4-[(hydroxyamino)(imino)methyl]piperazine-1-carboxylate
_H N
(O
7/ %

To a solution of fert-butyl 4-cyanopiperazine-1-carboxylate (15 g, 76 mmol) in ethanol
(150 mL) was added hydroxylamine (50% aqueous solution, 6.2 mL, 92 mmol) and the

reaction mixture was stirred at RT for 6 hours. The solvent was evaporated under vacuum
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usi ng conditions and nethods well known to those
skilled in the art to prepare an am de bond from an

wa@aeioa®iEgsd a carboxylic acid or carboxylic aci BCT/EP2005/053616

derivative (e.g. acid chloride), with or wthout
standard coupling agents, such as e.g. DI C, EDC, TBTU,
DCC, HATU, PyBOP(r), Isobutyl chl orofornate,

| - met hyl - 2- chl or opyri di ni um i odi de (Mikai yama's
reagent) or others in the prewence or not of bases
such as TEA, DIEA, NWMMin a suitable solvent such as

a?@{\gw -gdrfrdp gﬁtﬁ@% V¥a§For mJF&- VJ( ﬁls'&gféﬁp m"rgrﬁ%li gillltlal)ed (th btain 15 g

(80%) b&tbk éitlo corpoundeas alsolad. &L Cbhrqfom bwmethgndi éf?/é) Ry=0.15.
descri bed. An attractive nethod for the preparation of
conpounds of Fornula (Il11) wherein Ais Nand RL is an

Sigy &) Aozinbgorsoftiertbiagl £45-phanyl-0,2, S@iadiaaelr 31y1) piperakife-1 arboxylate
reacti on of piperazine of Formula (DC) with an aryl
hal i de or sul fonate ornula (X) wher e X is a

| eavi ng group such , in the
presence of a pall adi gﬁ% Pd(Cmc)Z or
Pd2(dba) 3, Pdd 2(dppf), \gg_ _%suc

(+/-)-BINAP, PPh3, P(p-Tol d?phenyl phosphi no

s e LU
oty muhad) {XQntiydress HCMi @60 InyL)r wactdded Heezajc acid (3.49 g, 28.6 mmol)

OGP ARl podit i BB e 0 Blfiir e Megehfapicare was

stibred it R®MHr 8 hours and filtered. The filtrate was evaporated and the residue obtained

was refluxed in pyridine (100 mL) for 3 hours. The solvent was removed under vacuum
and the residue was dissolved in DCM. The organic layer was washed with a 10% aqueous
solution of sodium bicarbonate, water and brine. The organic layer was dried and the
solvent was evaporated. The residue was purified by chromatography using petrol
ether/EtOAc (9/1) as eluent to afford 5 g (53%) of the title compound as a solid. TLC — Pet
ether/EtOAc (9/1): R= 0.7). HPLC purity: 96%.

Step d) Formation of 1-(5-phenyl-1,2,4-oxadiazol-3-yl)piperazine dihydrochloride

/>—N NH 2HCl

O~N

A solution of tert-butyl 4-(5-phenyl-1,2,4-oxadiazol-3-yl)piperazine-1-carboxylate (5 g) in
a 2M solution of HCI in ether (100 mL) was stirred at RT for 6 hours. The solvent was
removed under vacuum to afford 4.3 g (93%) of the title compound as a solid. TLC —

Chloroform/methanol (8/2): R,= 0.2. HPLC purity: 97%.
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Internmediate of formula (FV) can be reacted with a
hydr oxyl am ne or with a protected hydroxyl am ne

woR2N&RBsIWhere R8 is a protecting group such aBCT/EP2005/053616

t-butyl, benzyl, trialkylsilyl or any suitable
protecting group, followed by a known deprotection
step to formconpound of Formula (1) (Schenme 2 bel ow).
Scheme 2 HOR (I ) RS. Ho r any protecting group
(1) I'nternediates of fornmula 1811) may be prepared by
nmet hods known or by protocol s herein described. An

r‘ . | . ] [+
B 15 F M Pl G R T B AR e
of formula (V) mﬁth oxylamine or with a protected
hydr oxyl am ne H2NO- R _where R8 is a protecting group
such as t-butyl, benzy; aIky%gllyI
tetrahydropyranyl (THP) o Nsui NalsHe protecting
group, with or wthout stanHard\Céupllng agents, such

.
Bt BdraikbalPhoad hipwite o BRI YN ot SPHf 2 10 ¢ bu
dsMQ(ﬂOI}Aeonus acid ag estxp) c) fThk | tidleecbnipouad kvasvabtained as a solid. TLC —
ratection to faqr oun Formula (1)
R el Dskre e TPEE R or any
protecting group | The HPLC data provided in the
exanpl es described bel ow were obtained as follows
Iﬂmeleé&tenmé Ovgenayls3-sareaya,4-flidessoc! 2dP-G ety lathlidene)d-threo-
d%? low of 2 nL/mn for conditions A and B.
ters terra(r) M5 C8 colum 150 nmx 4.6 nmat a
flow of 1

Step a) Formation of isopropyl 5-O-benzyl-3,4-dideoxy-3-(isopropoxycarbonyl)-L-threo-

pentonate

O
o -
Aoy Ayer
OH O
In a 3 necked 250 ml round bottom flask under N>, DIEA (15.0 mL, 100 mmol) and 2,2°-
bipyridyl (10 mg) were poured in anhydrous THF (50 ml), cooled to 0°C and was treated

with n-BuLi (3 N, 34 mL, 100 mmol). The resulting solution was stirred at 0°C for 1 h then

cooled further down to —78°C and to the reaction mixture was added dropwise D-
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m./mn for conditions C and D. Conditions A: 8 nmn
gradient fromO0.1 % TFA in H2Oto 0.07 % TFA i n CH3CN.

w@endiotizens B: 8 min gradi ent from 95% H20 t o BODB#®2005/053616

CH3CN. Conditions C. 20 mn gradient from95% H2O to

100% CH3CN. Conditions D. 20 mn gradient from 95% H20

to 40% CH3CN. UV detection (maxplot) for all

conditions. The preparative HPLC were obtained with a
Waters Xterra(r) Prep M5 C8 1® mm col utmm 300 mm x 30

mm UV detection (254 nMand 220 nM; flow 30 nL/m n.
G e 2 R ey MR 0 ok "] e piton
tHe/EeactS) nix e whll/Rvatdacd top 28 Cdadl then tHMPAXEIGH wd., 91 mmol) was

serd.b bel ow wer e obt ajn follo 1K .
5 1S TS Bl RS2 0Bt PhEhenthehl eter @roparcd
fonewiagsthe peotplsdasscibed-ar Mahboobl pr ailanl 488, i Ehimida eta, 71(8),
alternative cog@ounds of Forrmula (1),

cory
Lii2R8 el B 26 vae B idiitobved biagtaesovse 1P kFS A gnd, the reaction
REGRO W a$ Siirkdd@d 2P CLBE1 Rahd alidwdd 6 r@RR Yéons %hp,@fat&@ BeEHight.

synthetic nethods are not applicable to obtain
conmpounds according to Formula (1) and/or necessary

LNt edi f t hesi f Qu

RUGHCTBA bR el 1 o XUl SATRHIATHR ) s o extracted

\aitlpEt(Nlcxn TShE lalpheddls layet Was wi%iﬁsmwﬁxhdn laqudsae dcgptliqmdofHCI (1.5 N) and
eneral, the n I S t S for any I ndlvidua )

‘g% ‘F’FoeXHPCtﬁ‘i%ﬁ‘i}:@%{‘Ic) ﬁlg\lﬁ F‘}’A%Ei ﬂr&a%‘ﬁ)iﬁ?és WHESY *’fslﬂ?,d with water,

@A DvEL MESO!, ToflenfACH afPInRR PSS ¢ih@hn ERBmaRRhbhy to obtain the

avai l abi ity ofinternedi ates necessary; again such
titlednigrmediate (G0 ahgsracolariesslipijd.t hose of ordinary skill

in the art. For all the protection and deprotection

nmet hods, see Philip J. Kocienski, in "Protecting
S&wb)Fsrmateooff-ddrbees, Yeideary-SO4{pheralimethPp i edokpenbdacid
and, Theodora W

o)

0 &
HO A OH
OH O

isopropyl 5-O-benzyl-3,4-dideoxy-3-(isopropoxycarbonyl)-L-threo-pentonate (7 g, 19.8
mmol) was taken in THF (50 mL), cooled to 0°C and was treated with KOH (5.5 g, 99
mmol) in water (50 mL). The resulting mixture was stirred at RT for 3 h. THF was
removed and the residue was taken in water. The aqueous layer was washed with ether (100
mL) and was acidified with an aqueous solution of HCI (1.5 N), then was then further
extracted with EtOAc (2 x 100 mL), washed with water, dried over Na;SO4 and then

concentrated to give the title product as colorless liquid (3.5 g).
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G eene and Peter G M Wits in "Protective Goups in
Organic Synthesis", Wley Interscience, 3rd Edition

wao®e/n10Tense skilled in the art will recogni zeP€TBP2005/053616

certain reactions are best carried out when
potentially reactive iunctionality on the nolecule is
masked or protected, thus avoiding side reactions
and/or increasing the yield of the reaction. Exanples
of protecting group noieties smy be found in Philip J.
Koci enski, 1994 above and in G eene et ah, 1999,

f t r
L R e e R e P L T
t&nm;an@ndewahds on the nature of the functlonal group

’f‘l{e Zﬁgf élﬁ dr o@f‘?l o;aylvrlnrégn ‘i?g I?ttelc': l%ﬁf rf(step e) but
sitd’tﬁng:‘vu’ﬁﬁﬁ | 3-@Bbxy-H 4 fadcox pb- (D-ﬁﬁlehﬁlﬁtéthyﬂ))nbﬂﬁ&dpént&ﬁs acid (3.2 g,
npounds of this invention can be iso

Hs¥ommed: Jhe wiuds peedugk frelaisseeil 60 sy9% /ygleldAIquz"ei?‘? §hthe next
St PMBAARRE ARG QlrifRBGGPR 8RhixkE 080l (Ylﬁﬁ«t:remg—(g}ﬁers 72/28) HPLC

harmaceutical |y ‘acceptable acid addition salts of
{) Eongitomag: Ryf 1.Famimand 1 @I(HPLpuekty:98rdt%).n a basic

center, may be prepared in a conventional manner. For
exanple, a solution of the free base nay be treated

(M’I hn&ﬂﬁyﬂnlt(abhahﬁpjrﬁﬂm-eLﬂWermt @3R)- h(Bflestot5atak@oxyphenyl)-3-

Jon he ul t sal t ol a ei t her
sty PR IEM é‘{,%}ﬁ ai-ﬁﬁ?ro )%ethxﬁfnﬁrm% Biby-1.(5-chioro
ﬂyeﬁm 90)- ﬁﬁhﬁh%iperfzw @Rﬁme@@ﬂ1y(4aeﬁﬂﬁ&%aie{h%xmﬁﬁy1) -piperazine,

diti on sal be obtained in an analo ous manner

(Bii) { 1béphenylgt- lal %medwﬂ@memmeonﬁ&}d 36#110F@7h¢t3}’1%r3(m9thy1n tihperazine
a?lds giéc)%@}n% P§ %5 glﬁ(ﬁ‘gﬂ Pg‘){‘ﬂﬁ e%}n‘?e 3y Qg (Ib?&[lﬁ'&fj i m similar

onver e resin techni ques.
prhteccﬁlll prIstagntgh efrgm eQe:ﬂlloro-mmﬂhylpmthhal |2-dhdoro- 1-ﬂuoro-4-methoxy

i llust ted a of . sone examn whi ch ar e not
HoBteey LBty IO e ok E e BN DRy BB &osBi ey, 1-bromo-4-
(tﬁmﬁmxh&ﬁoxﬁmzé&l AW ABLIHBSFEN BB REl0SFRRIG] #d! Y-chloro-5-

avai | abl e were used:
phenylpyridine respectively.

Intermediate 14: 5-fluoro-2-[(3R)-3-methylpiperazin-1-yl]pyrimidine

A solution of 2-chloro-5-fluoropyrimidine (239 mg, 1.80 mmol) and (R)-2-
methylpiperazine (271 mg, 2.71mmol) in iPrOH (1 mL) and DIEA (617 pL) was heated in
MW at 130°C for 30 min. Solvent was removed under reduced pressure and the crude (600
mg) was purified by chromatography on silica using DCM/methanol (9/1) as eluent to
afford The title compound as a white solid (416 mg, quantitative). TLC- DCM / MeOH
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Dii sopropyl (S)-(-)-malate (from Avocado),
2,3,4,5, 6-pent af | uor ophenol (from Fl uka), 3-

whemani@snet hyl propene (from Aldrich), allyl bPOIER®05/053616

(from Fluka), HATU (from Al drich),

2, 2-di net hoxypropane (from Fluka), [ithium

bi s(trinmethylsilyl)amde (fromAldrich),

4- br omophenetol e (from Al drich),

| - brono-4-(trifluoronethoxy)b@anzene (from Al drich),
tri-o-tolyl phosphine (from Al drich), palladiun(ll)

(§P22tﬁ}63( ﬁlflql(i%ﬁc{mié Id(‘?? { 5' bh Ahh@g]q& 15591, 2H), 4.33 (brs,

IR 2. 9833 13- (netZHyIQpS}Xm,éiH)r%ﬂ ftrbmlMtP&L éHh)l 20 (m, 3H).
(S)-2-nethyl -piperazine (fromAldrich), |-(2-pyridyl)
pi perazine (fromAldrich),

Int¢ratedydte DS:(BRPB addthyd-1l- [SZ(tAﬂddibrﬁéthﬂ;@rﬂn( P Kiipiperazine
Maybri dge), 2-bronopyrimdine (fr drich),

| - br ono- 2-f | uor obenzene (fromE
2-chl or o- 4- (trifluoronethyl)
2,2 b|s(d|phenylphosph+ - ~#bi napht hal ene (from
Fl uka), fluoi O-N, N N |\% tNramat hy! f or mani di ni um
hexafluorophosphate (fr drlch), diiso propyl

f Al d .
4 Sw i ah%ﬁ%ﬁ?ﬂ%?tﬂ P?f@’tgllﬁ'i’iyi@yr(q‘“i‘eo@ s L0 mmol; 1.0 eq), (R)-2-
ﬁpif,efhzﬂiet(mb rgym dlnﬁﬁol( b o) AhdDIER) (1.94 EE& 15.0 mmol; 1.5 eq.) in 4

oro-1|-fluoro-4-net hoxybenzene (from

mL mf@MAN%,Sme@Ed 2 19%ofos Héhz Brrempxtirg rwaal cgpled [t room temperature.

%ﬁ%f@?ﬂ'f}%t?%l ?‘ilo‘ﬁlt &LQ&?H@% %erldue yvla(s:i Ix11r§solved in a 1/1 mixture

d\DEMC Ht16). IA‘MEN @6]|utlm HCHOEWas alded (10 mL) then the resulting precipitate was
enyl-1.2,3,6-tetra op di ne hydrochl ori de r.om
SRUFA and, Spshed i B A HE YA o8 gt oufiiintn o gutiphas Naot
(IBNd nOChLPrahd ahd rés@fing MbineB)was extracted with Et,O (3X). The combined
(2-thienyl ethyl)-piperazine (from Enkachem,

0_[8@% |agyers KA Wﬂﬂ}ed ﬂlﬁ)ebretfeg émds@qutl\{lgﬁ@@ filtered and evaporated to give

e PP FhBARR 1 Bhed LR A0k 386 psed wthoyt further purifiction for
the DéRY stegs. GBS TI466: FIRLOR(Cohdiiom AR &10)min (HPLC purity: 99.9 %).

1- Boc- pi perazine (from Fluka), isonicotinic acid (from
Fl uka), 2-chl oro-5- fluoropyrimdine (from Carbocore),

TatéPntbanate 16 1-{3-brorepRidin-y)pipadime (from ABCR),
2, 5-di bronopyridine (from A drich)

I-bronn 4- propyl benzene (frOﬁEfiiVPEh), 2- br ono- 6-
|
Z

N

HN

The title compound was prepared following the procedure of the Intermediate 15, but
starting from 2,5-dibromopyridine. Purification by chromatography (DCM/MeOH 80/20)
gave the title compound as a brown powder (73%). M"(ESI): 244.2. HPLC (Condition A),
Rt: 1.1 min (HPLC purity: 79.7 %).
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met hoxynapht hal ene (from Fl uka),
| -brono-4-trifluoronethyl benzene (from Al drich), 4-

whemaon1045t f | uor obi phenyl (from Pfaltz-Bauer), PCT/EP2005/053616

| - brono-4-(trifluoronethoxy) (from Apoll o),

4- brono- |, 2-di met hoxybenzene (from Fl uka),

4-f 1 uorophenyl nethyl sul fone (from ABCR),

5- br ono- 2, 3- di hydrobenzo[ b] furan (from Fl uorochem,
4- brono-1, 2- (et hyl enedi oxy)drenzene (from Al drich),
| - br ono- 4- met hoxybenzene (from Al drich), 1-

e 1 GRS OMRIERE, 1121

| - br ono- 4- et hoxybenzene (fro
| - br ono- 4- chl or obenzeng uka), 1 Boc- pi perazi ne
(from Fl uka), t hi ophenes nyl chloride (from

Al drich), iodonethane (-|Nr\9d1 AI drich), benzyl brom de
(from Fl uka), (iodomnethyl)cyclopentane (from Acros),
| - brono-3-fluoro-4-(trifluoronethoxy)benzene (from

Apotixtode, of (R)2-omitylppeasihe 4300 et BYD ethsdly (Oreoq) 1-bromo-4-

5oR b (2 AG h B y GEY AP (75 1351 004 ea)

aidlgbamrtam%uwxfdet(m B2l 480 nkRAZ 0FicgXoh &1&&1&370 MiWa@)iegassed for

-fl uoro-1 - met hoxybenzene fromAI

rzpn_w%h H? @ﬁﬂ%ﬂlﬁﬁgwcetﬂer( medl-$ mql .05 eq.) was then added at once.

| .
ﬂle%féﬁ@ %gf( K rr%qt{(}?r% % ai'té;? etU ?«% Ao P%/i‘%t%llagg%?%@to(ﬁf e mixture was
therbfiltered En B8-tioil of cellifel andrvoasbedwith Bt e cofmboned organic layers were

e i, PP R BT T e ab@hiep e o dark

bl:owﬁ\oﬁ5’l‘1415 ré‘!;ﬁcﬁ&tv@fsq&hﬁedfﬁ lch‘roﬁ‘lalﬁ%;ﬂiy@h silicagel (DCM/McOH 80/20)
pent af | uor ophenyl (2S) -

tgighnetths tilesprggdust ps Wo@éb%é%%‘fbd\dr@ﬁﬂy%%t anoat e
and pent af | uor ophenyl (2R)-2-

[ (4S)-2, 2-di net hyl - 5- oxo- |
Ingeraiediase 18- (3R -1 3(6-matiexiyy2 whﬂarﬁeﬁmthwimrmﬂn i on of
2,3,4,5, 6- pentafluorophenyl

(2R) - 2-[(4S) - 2, 2- di net hyl - @
di oxol an- 4-yl ] - 4- et hyl 27 (pr epared accordi ng

to WD 94/ 02447 or si nhlh%uﬂy to

The title compound was prepared following the procedure of Intermediate 17, but starting
from 2-bromo-6-methoxynaphthalene. Purification by chromatography (DCM/MeOH
80/20) afforded the title compound as an off white solid (43%). HPLC (Condition A), Rt:
2.2 min (HPLC purity: 98.4 %). M"(ESI): 257.2
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Seebach et al, 1990, Org. Syntheses, Coll. Vol. IIll, p
i 53-159; 5.0 g; 12.62 mol; 1.0 eq.) in DCM (30 nl)

wor®eadded TEA (1.81 nmi; 12.62 nmol; 1.0 eq.).PEF/ERI002653616

h of reaction at RT, the solvent was evapor at ed.
Purification by chromatography (Si O2, gradient
starting from 18/ 82 Et QAc/c-hex up to 25/75

Et OAc/ c-hex in about 30 min) gave the title conpound
as a white powder (4.22 g; 848 as a diastereoi someri c
m xture 55/45 (determ ned by NWMR). 1HNMR (CDC 3)

3 28
l?#?%}eg?n’te 39.5(51#& gzr‘& %Jsl{z)oﬁsrén 331 6)%9%61 ﬂg&ézhygp ]gérlzz)i
(m 4H), 0.97 (m 6H) Intermsdla ) 2: Formation of
(2R -2-[(4S)-2, 2-di net hyl - 'oxolan-4-yl]-5-(
4- et hoxyphenyl ) pent anoi ¢ af For mati on of
di -i sopropyl (2R, SS) yNZF hydr oxybut anedi oat e
(I ntermedi ate 2a): ﬁ ld (-780C) solution of
di i sopropyl (S)-(-) e (4.74 nL; 22.9 mmol; 1.0
eq.) in anhydrous THF (8.50 nL) was slowy added under

rgon lithiumbis(tri l. s 48. 1 .
The tfgreompgund wis piep ﬁﬁ@éﬂjg W abmE ot iiarm@fiage ) 7obi starting
festh QW 4-tabkopth{B %Mn%btﬁﬂldd tak @Bscribb® i BRALMRB et al., 2000, J.
m xture was stirred at -78 0C for 2h, then the

Medpehem.urd, of298H819)e Rurifisation by Feromageaphp W VAVIeOH 80/20)

RREAI Bup it Bid i AR HIFELC (Gmghidf AV, i 6imin (ePLC
pmmj',93:ﬂ.%).M1+.(ESIb3293éhded. The solution was stirred

overnight allowi ng the tenperature to reach RT. The

reacti on was then quenched with ice water and an
sadiats 20:(BR}-8 dn &R 1UL {4%t0 5%&&@ ipthgingqueous | ayer

was extractte(d % tlaﬁl’(ié)}LS V\gtqir;r%f c an)gpthe conbi ned

organi c | ayers were washed Q-satwurated sol ution

of NaCl, dried over Séx vaporat ed to obtain an

or ange oi | (5.4 g). PufifNcation by chronatography

(Si @2, 10/90 Et QAc/c-H gave the title product as a

The title compound was prepared following the procedure of Intermediate 17, but starting
from 1-bromo-4-propoxybenzene. Purification by chromatography (DCM/MeOH 80/20)
afforded the title compound as a brown oil (34%). HPLC (Condition A), Rt: 1.9 min
(HPLC purity: 80.2 %). M'(ESI): 235.2

Intermediate 21: (3R)-3-methyl-1-[4-(trifluoromethyl)phenyl]piperazine
F_F

EoA
g

The title compound was prepared following the procedure of Intermediate 5, but starting

from 1-bromo-4-trifluoromethylbenzene. Purification by flash chromatography
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colorless oil (3.05 g, 51.5%. 1H NMR (CDC 3, 300 MHz)
d 5.76-5.59 (m IH, 5.07*.80 (m 4H), 4.08 (d, J=2.3

woizg06h0H751 3. 03 (br s, IH), 2.80-2.72 (m |H), PCBBPRHIS3616

(m IH), 2.34-2.21 (m IH), 1.14 (d, J=6.4 Hz, 6H),
1.07 (d, J=6.4 Hz, 6H).Step b) Formation of

di - i sopropyl

(2R, 3S) - 2-[ (2E) - 3- (4- et hoxyphenyl ) - 2- propenyl | - 3-
hydr oxybut anedi oate To a sol ut4i on of diisopropyl
(2R, 3S)-2-al |yl - 3-hydroxybut anedi oate (3.0 g; 11.6

. 1 . | . .
IR e SOICLSin L8 s 2hop BTN ol e
(Gonditign 8),Rto2.31 mik (PG puriyy: 9hf §o)sol uti on was added a
m xture of trio- tolyl phosphine (0.35 g; 1.16 mol;
0.1 eq.) and palladiun(ll) acetate (0.03 g; 0.12 mmol ;
Ttdrinedinte 22:3RHBCN-fludrébipichyMhiyh !B -nathy pijetraziticed bef or e
the addition to the reaction m xture. _The reaction was
Fh, cooled to RT
der reduce

stirred under argon at reflux fo
and the sol vents were evapor at ed
pressure. The resulting res g was then taken up in
Et OAc and washed with gqiregtis sat urated sol ution of
NaCl . Evaporation of p %/$olvent gave an oil (4.3 9).
Purification by chromatqgraphy (Si Q2, gradient from
20/ 80 Et QAc/chex to 100/'0 Et QAc/ c-hex) gave the title

' .41 9 ; .
BB LRIt (b £281 )"0 g A ibensylidene
a2bfpne)Bipaladiain(0) 607 nigz 0.65HNmok,. 0163 €q.) add X5/ FBREAPI(E}7 mg, 022
0% 951 5935 olpqap wa g 13 7R upee. o A pucrbiphonyl (499
%ﬂ@:ﬁmﬁ%l 0.90 eq. PwBPadled FolldWed! B sodfunt GrLbnéxidl 2.97’%; 30.9 mmol,
'59-2.38 (m TH. 1.27 J=7.0 Hz, 3H), 1.22-1.00

4neq.)-2F)e respldpg @yixtugr yas &é&}'ﬁecbfo 29°iCsf§>'5 rldpyThe reaction was cooled to
\é&ﬁ’ tgl%_érgﬁlie?’ ﬁftéf"e& b 95}4@ E?E@ﬂlt)a Rh& %Lﬂeﬂ%&iﬁylgt';@ XHRoAbned organic
loatelTo a Solution of diisopropyl

layis ¥8ije-tRer] wadhpd 34th4H€x (3a) \dpied 0y¢r)M 2S5y, difteredlahd 8vdppcatal to give
X t anedi ogt e .0 g; 5.28 |; 1.0 eg.) in

e BHOI™ P55 0 1 PGS RSB GEREY bn stcagel (DCMMCOH
20/80) to give the title product as off white solid (3.0 g, 50%) M'(ESI): 271.3. HPLC
(Condition A), Rt: 2.8 min (HPLC purity: 99.8 %).

Intermediate 23: 1-[4-(trifluoromethoxy)phenyl]piperazine, dihydrochloride

no HC of .
Yoati:
A solution of piperazine (2.0 g, 23.2 mmol), 1-bromo-4-(trifluoromethoxy)benzene (5.6 g,
23.2 mmol) and sodium tert-butoxide (3.3 g, 34.8 mmol) was prepared in anhydrous
toluene (50 mL). The solution was degassed by argon bubbling for 10 min. Then
palladium(II) acetate (260 mg, 1.16 mmol) and (+/-)-BINAP (580 mg, 0.93 mmol) were
added. The resulting mixture was slowly heated from RT to reflux and maintained at reflux

for 1 hour. Then the reaction mixture was cooled to RT and concentrated under reduced
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added PdVC (10% 56 ng; 0.05 mmol; 0.01 eq.). The
m xture was then hydrogenated under 2 bars of hydrogen

wo enocdd7h1 at RT. The reaction m xture was t henpET/EPBOEE3616

and evaporated to obtain an oil (1.91 g). Purification
by chromat ography (Si @2, 20/80 Et OAc/c-hex) gave the
title product as a colorless oil (1.9 g, 959%.
MH(ESI): 381.2. 1H NWR (CDC 3, 300 MHz) d 7.00 (d,
J=8.7 Hz, 2H), 6.73 (d, J=8.T78sHz, 2H), 5.10".86 (m
2H), 4.13 (br s, IH), 3.93 (q, J=7.0 Hz, 2H), 3.12 (br

G- 7 . .
g8yl e Engf SIS e o s i
Hrime. Tid-prga®c dayed wakalried (MgROg¥ and the solvent was removed under reduced
2R 3 th hyvd b o
;‘rFSSurgc% glv?% g‘lg'%rsml? p%r];efn%# %)1? %}b H%%l] ﬁhroméltoérgf)(ﬁgl dﬂéﬂﬁ\geOH/% %o

dq2 Bnﬁlsmwmi)ﬂga% atbwh@nyﬂmmpwé faken hp’dzlitﬁm{@ gid treated
oate (25.4 i.n THF/ wat er

with aﬁwt%%haé@&éat Bt Efsrs}% mﬂhyﬁiﬂerx ﬁa@tlewnscahtm@l@ @hmon was
éEHPéntraédeQQr )educe-ﬁhlﬁ'egsﬁféc &0 2 Bolthidh OAWRS! 1eR Bho r(Q? dnL) was

for 3 days at RT the organic layer was extracted

afidedh d@pwqumwwlf lt;ltq wrecipitatyacishing With i@ and dhyingunder reduced
a ue us | with M3
aCI gavg ?/ﬁ glﬁ?ﬁ&ft ?;r&genu{g%ueog%unsdo SU -(gllfte “?515 IYIS@%) 247.2.

Iﬂ[(tl@Xérfd&tﬁHrﬁQ) Rit:124 mid YNPLO hritg 0986 %gd or gani ¢ phases
were dried over MJSO 4 and evaporated to give an

orange oil (22.9 g). This residue was taken up in an

REHARIATatE 24 ggR?Q Iﬂéthﬂaqzi &@Mor&ﬁetm}ﬁya{)&gyﬂiﬁp&faziﬂ@t er

was then added and t'he resulting soluti on was
acidified until precipitatio roduct (pH 3-4).
The product was then fifte s@/ In a white solid
(10.5 g, 49.6 %9 . Thi sHNsoI s diFssol ved in an

aqueous sol ution of HC N) and extracted with Et OAc
to obtain after evaporation the title product as a

B gkl gt st (i ppikstdl o ThtgPReMBISY B saring

ﬁorﬁ) mq ;)2 m8thylphfierazatd) , PuifBitidnd by J&8h7chriama®dkbaphy . @ZM/MeOH)

%hezt @eoﬁn@%n% ’ afygﬁc:)v%zs_gg«é_l\'g%l)? a?ﬁg.ﬁﬁy@?ég&mﬁ& A), Rt: 2.3

min (HPLC purity: 100 %).

Intermediate 25: (3R)-1-(3,4-dimethoxyphenyl)-3-methylpiperazine
g5
N ]
HN \l)

A mixture of (R)-(-)-2-methylpiperazine (2.0 g, 20 mmol), 4-bromo-1,2-dimethoxybenzene
(4.33 g, 20 mmol) and sodium tert-butoxide (2.88 g, 30 mmol) was prepared in anhydrous
toluene (50 mL). The solution was degassed by argon bubbling for 10 min. Then
palladium(II) acetate (220 mg, 1 mmol) and (+/-)}-BINAP (500 mg, 0.8 mmol) were added.

The resulting mixture was heated at reflux for 4 hours. Then the reaction mixture was
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1.36 (m 4H), 1.30 (t, J=7.0 Hz, 3H). Step e)
Fornmati on

w@bqoaR) 072t [ (4S) - 2, 2- di met hyl - 5- oxo- |, 3- di oxol aPcHER10p5/653616

-(4-ethoxy 5 phenyl)pentanoic acid To a solution of
(2R, 3S) - 2-[ 3- (4- et hoxyphenyl ) propyl ] - 3- hydr oxybut aned
oic acid (3.06 g; 10.33 mmpl; 1.0 eq.) in acetone
(50.0 nL) was added 2, 2-di net hoxypropane (1.8 g; 17.6
mrol ; 1.7 eq. ) and copper (I11)8chl oride (135 ng; 1.03

mmol ; 0.1 eq.). The resultlng reaction m xture was
dblel& ﬁTf gteﬁ with l%b LY. 98 9RE kAR Wik i@n%v%d?%ltratlon on Celite
evaporat t he reS| 10 taken up I n

4| thueasolmmtso weae pradom‘d uedartedg@depltemar& ito Igvepraodankt brown oil.

I T R

Updhwitkl BEMYEHD, trgahkd with &th\(a(ﬂed chaftodl a‘th.T 8H) 0 mfn ﬂiﬁi ﬂltered on Celite.
J=5.0 Hz, IH), 3.98 ( J=7.0 Hz, 3.10-2
](hrq) sol'geni;S4w2re41Pnqu(Fd 3J|q)1er g:dggadlprfgsu(qﬁo gpl)e 1.33 @1( ) of the title

coffipourd 39 al y%llo%r"%ﬂ ﬂ{*&%l)&/bmﬂz—iﬁ‘ldﬂmﬁ'&on WY, Rt: 1.2 min (HPLC

I nternedi ate 3:

purigy 98di%)-2- yI pi pera2| ne To a solution of (R)-2-nethyl
pi perazine (6.6 g, 0.066 nol) in xylene (100 nL) at
14Q0C under nitrogen was added 2-chloro pyridine (4 g,

Intératediatt 26:BRIM ymakyds] - -(@esthyd fohy )phend pigdreziteat i ng

was continued for additional 12h and cooled to RT. The

sol vent was renoved under reduce pressure and the
resulting residue was purifie eronatography usi ng

chl or of orm net hanol (8/2 S nt-to afford the

title product as a Iqu|d (2.5 g, 40 %9. TLC

Chl orof orm / MeOH (8/2);H 0.2. HPLC purity: 97%

25l nternedi ate 4:

(3S)-3-nethyl-1-pyridin-2- ¥Ip|pera2|ne

A mixture of 4-fluorophenyl methyl sulfone (2.00 g), (R)-2-methylpiperazine (2.30 g) and

K2>COs (3.20 g) in anhydrous DMF (80 mL) was heated at 100°C for 5 hours. The reaction
mixture was filtered to remove salts and the solvent was evaporated under reduced pressure
to give a yellow oil. Purification by flash chromatography (CHCl;/MeOH) gave 1.36 g
(47%) of the title compound as a pale yellow solid. M'(ESI): 255.2. HPLC (Condition A),
Rt: 1.0 min (HPLC purity: 100 %).

Intermediate 27: (3R)-1-(2,3-dihydro-1-benzofuran-5-yl)-3-methylpiperazine

The title compound was prepared following the procedure of Intermediate 25, but starting
from 5-bromo-2,3-dihydrobenzo[b]furan. Purification by flash chromatography
(CHC1:/MeOH) gave the title compound as a brown oil. M"(ESI): 219.2. HPLC (Condition
A), Rt: 1.3 min (HPLC purity: 99.9 %).
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The title conpound was prepared follow ng the protocol
used for the preparation of Internediate 3, but

wae@esoiatgl from (S) - 2- met hyl pi perazi ne (43% . ACIZEP2005/053616

Chloroform/ MeCH (8/2); R/'=0.2. Internediate 5:
(3i?)-1-(2-fluorophenyl)-3-nmethyl pi perazine To a

m xture of |-brono-2-fluorobenzene (5.0 g, 28.5 nmmol),
(R) - 2- et hyl pi perazine (3.15 g, 31.3 mol ) and
sodiumtert-butoxide (4.0 g, &2 mmol) in dry tol uene
(100 nL) wunder nitrogen was added Pd(QAc)2 (250 ng,

_ o el 2k & L50 | : ). The
e PN DN T S R A
cool ed. The reaction m xture yas.washed with water,
dried and evaporated to a res. JYhe residue was
purified by chronmatogr aphyAusi g c®l or of or n1 met hanol
(8/2) as eluent to afford _the title conmpound as a
liquid (3.0 g, 55% . TLC Ghl orof orm Met hanol (9/1); R
0.25. HPLC purity: 95% Internediate 6 :

TRittel cotpolthd QLAY TolBwire! Y bRicB&Ira 8F ifterth@liate!25but starting
compound was g{\ggﬁred foll owm ng the protocol used for

frome driwpapdid- enodiqxy yhsaronee Burifigationst by ¢ flagh fghspmatography

' Azl . . - Ch ) o
MU 6=, BELPE LORpbARR 2 g7hi%s I O B0 P S HPEE Qondition
A, Rt:3i. P miBEHRAtCpdnity pE)024).n- | -yl ] pyrim di ne To a
solution of (R)-2-nethyl piperazine (4.0 g, 40 mmol)
in xylene (100 nL) at 1400C under nitrogen was added
IAtdrnfdtpY9: (BRI {8-ndthox§pbony A3 -iellpigekoiMcey over a
period of 30 mn. The heating was continued for
addi tional 15 h and cool ed. The sollid precipitate was
filtered and dried under suctiginag¥ neutralized with
a saturated aqueous sol utign owo um bi car bonat e.

The product was extracte %gh P)CM (2 x 50 L), dried
h

and evaporated to affordiN title conpound as a
liquid (2.4 g, 34% . TLC | orof ormi MeOH

The title compound was prepared following the procedure of Intermediate 25, but starting
from 1-bromo-4-methoxybenzene. Purification by flash chromatography (CHCli/MeOH)
gave the title compound as a yellow oil. M"(ESI): 207.2. HPLC (Condition A), Rt: 1.2 min
(HPLC purity: 92.2 %).

Intermediate 30: (3R)-3-methyl-1-{4-[(trifluoromethyl)sulfonyl}phenyl} piperazine

The title compound was prepared following the procedure of Intermediate 26, but starting

from 1-chloro-4-(trifluoromethanesulfonyl)benzene. Purification by flash chromatography
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(8/2); R 0.2. Internediate 8:
2-[(35)-3-net hyl pi perazin-1-yl]pyrimdine hydrobrom de

w@eoosoi1Essol uti on of (S)-2-nethyl piperazi ne (BCDEB2005/053616

40.0 mmol ) in xylene (100 nmL) at 1400C under nitrogen
was added 2-bronopyrimdine (6.36 g, 40.0 mol) slowy
over a period of 30 mn. The heating was continued for
addi tional 15 h and cool ed. The solid precipitated was
filtered and dried under suctgson to afford the title
conmpound (4 g, 40% . TLCChloroformi MeOH (8/2); R

(%ﬁé/]?/ftep?-?{%gg iz ﬁﬂ% FS’%@?‘?‘Q ax e{VBHEWenow solid. M'(BSI): 309.2. HPLC

r omet I'pi perazi ne
(CohditipoA),Rt: 2R)mia-(HBLGuriy: B@ﬁéﬁ) ne (4.0 g, 40 mol)
in xylene (100 nL) at 1400C under nitrogen was added
2-chloro-4-trifluoronethyl pyridine (7.26 g, 40.0
Tieamedsdto 34 3y 3RY-€{(4-derpbiitlypHiedfl)-Bihettiylpipdigindieat i ng was
continued for additional 12 h and cool ed. Thereaction
m xture was evaporated to a resi and the residue

was purified by chronmat ograph N
chl or of or n1 et hanol (8%)/2%\&3 nt to afford of the
title conpound as a Ii (3.5 g, 3699. TLC

Chl oroform/ MeCH (8/2); /R 0.25. Internediate 11:

| - (5-phenyl -[1, 2, 4] oxadi azol - 3-yl ) pi perazi ne

Thchytitr aniijonnd aeas $t‘eg:[ar¢.3d)foI}'qi))mr[gtt]iles{)proo&fdumr Of hutérphediate 5 but starting

cya carboxylate To a splution of .
fiorg e o EBPLE S Rene T ey ok orBbu s fohy  using
dl@ﬂ&oﬁ‘ieﬁhaﬁé/m%&dﬂ&@dﬁ @Iﬁeﬂ_ﬂ-:ﬂf(ﬁ’@éﬁ The title 6&n156%1|n)1 as a liquid (1.5 g,

follo a sol ution of anogen brom de gb
907V GISDE 035 A HDHE SCandiinn L6 yris (GHkG Pediah 566 %)
period of 30 mn. The reaction mxture was stirred at
RT for 16 hours and washed with a 10% aqueous sol ution

Interswdiate 32 (3R)-bdAathoxypmnyl)-3amethylpipemzinthe or gani ¢

| ayer was dried and the sol vent was renoved

SO
e

The title compound was prepared following the procedure of Intermediate 22 but starting
from 1-bromo-4-cthoxybenzene. Purification by flash chromatography (CHCly/MeOH)
gave the title compound as a brown solid. M"(ESI): 221.3. HPLC (Condition A), Rt: 1.5
min (HPLC purity: 97.6 %).

Intermediate 33: (3R)-1-(4-chlorophenyl)-3-methylpiperazine

HN.
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under vacuum The residue was purified by
chr omat ogr aphy usi ng chl oi O orm? net hanol (95/5) as

we@bmwento7so afford 15 g (57% of the title conpPCNEPASS/E@53616

solid. TLC - Chloroform nmethanol (9/1): R/=0.7. Step
b) Formation oftert-butyl
4-[ (hydr oxyam no) (i m no) et hyl ] pi per azi ne-1 - car boxyl at
e To a solution of r -butyl
4- cyanopi perazi ne-1 -carboxyl atse (15 g, 76 mmol) in
et hanol (150 nL) was added hydroxyl am ne (50% aqueous
| i . i 1 Yo .
R M Rlpolnd VAP e® Db AL oo PR HER A LR Bciab! 2 but tarting
feora pbbrned4-ghldebenzoe u Remidcatihe yoiflash chtomategiapbys (CHCl:/ MeOH)

triturated with hexane : i ed. t Ry ai n
et I B b S KRR LU AR 2 2, TR Gl B R
Chl oroform/ methanol (9/1): R = 0.15. Step c)
Formation of tert-butyl . . . . .
Intermediate 34 =-1|-L52(,24tht%1§11&%Px@iﬁms-éw'yziewsraﬁ@m dihydrochloride
-carboxylate To a solution of er -butyl

4- [ (hydr oxyam no) (i m no) et hyl ] pi per azi ne-
Stema)dertyBuditld-qyanepip&zise- earbpxylate anhydr ous DCM ( 150

nm.) was added benzoic acid (3.49 g, ,28.6 mol)

foll owed by diisopropyl carhbadii g (DIC, 3.6 g, 28.6
nmol ). The reaction m XidH tixred at RT for 8

hours and filtered. The fiMNvatepowas evaporated and

t he residue obtained was refluxed in pyridine (100 nLZ

Foor cd (@ 6T) solutibre o biBpepipevaxiner(@brgy@d3 medddn dvndichlor ane (500

. . . T . _

AR I DUy T B ol Aot 3

2)i0cr ol di enhydadus (DEMA250 inil9. ovéhe porighof 30 iy dfhewesction mixture

e I PO e SR L8 Gk o,

Walbrl Joriae #AdUaRd. tThe abivehd was FethdR ) utfer tvaudnh tah& the residue was
ound as a solid. TLC - Pet ether/EtOAc $9/ 12: R/ =

conp : :

orrifipd. bypilash liraraajogramns (GHEMROHESSAP ive 15 g (57%) of The title
- eny:li-ty @, yh).DhBer azi ne

Sriroar St BRGETARGR ofolk EhP7)

4- (5-phenyl -1, 2, 4- oxadi azol - 3-yl ) pi per azi ne-1| - car boxyl

Satctape b)( tgrtg“a)utylllql-[(hydroxyamino)(imino)methyl]piperazine—1 -carboxylate

H
HO—N  ,— ol<
HN>/'_ N\_/N_<o

To a solution of fert-butyl 4-cyanopiperazine-1-carboxylate (15 g, 76 mmol) in EtOH (150
mL) was added hydroxylamine (50% aqueous solution, 6.2 mL, 92 mmol) and the reaction
mixture was stirred at RT for 6 hours. The solvent was evaporated under vacuum. The
residue was triturated with hexane (100 mL) and filtered to give 15 g (80%) of The title
compound as a solid. TLC — CHCl; / MeOH (9/1): Ry= 0.15.
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a 2M solution of HO in ether (100 nL) was stirred at
RT for 6 hours. The sol vent was renpved under vacuum

wo eooafioosd 4.3 g (93% of the title conpound aBCHEP2005/053616

solid. TLC - Chloroform nethanol (8/2): R'=0.2. HPLC
purity: 97% I nternmedi ate 12:

| -(pyridin®-yl-[1l,2,4] oxadi azol - 3-yl) - pi perazi ne

di hydrochl oride The title product was prepared
followi ng the procedure of |mngernediate 11 (step a to
d) but using isonicotinic acid in step c). The title

e e e R T I R e

I nt er medi ate 13:
5- O benzyl - 3- car box 3|4 di deoxy- | (1 - et hyl et hyl i
dene) - L- reopentonic%a gigﬁf_) Eg? tion
of i sopropyl

5- O benzyl - 3, 4- di deoxy- 3- (|sopropoxy%arbonyl) L-t hreop

RS L AgRDRHeR 88 e o o icine.

qathoxyletee (Heu r3éd’ nmadh hydnhw?smml—PCMi((lﬁﬁ )fnL)cwest @ddado thiophene-2-
ea .
T TS Qi o7 Mot sleB PIER T 0 By g resction
thixtirewas S’tﬁ'l'ﬁdit Rarfone2 h(dﬁy\ghd then fiBerOL Thodiliraic tvae evaporated and the
e cti on e was a 'S ro
FifuR @aS( @m BYTEing ?@3 r)ffb ?%&ﬁ%ﬂ e wﬁxﬁn?w@s eggoved under

\ﬁbﬁum Ahd 8l réﬁﬁieaﬁiﬁ' didsBled SBOME aﬂfe'di’ghnﬁ@ PéSIéi‘rv@asVWa%hed with a 10%
warmed to -200C and then HVPA (1 1 mmol) was

aad el@lutlorrr@f gadéum dicgrhonatg, witgy, lpriae \naé dad@l eHlezsomubW@h 9¢ncentrated

UM Vo BB PR R MR s

on]l(Iﬁ)utleZﬁﬁl%)oﬁﬁ)nﬂis) a ¢didl. LY, — BEx ¢thal/)EtOAsIOI1Y:R) = 0.75. HPLC purity
drous THF (25 nlL) and the reaction m xture was
?red at -200C for 1 h and allowed to reach room
tenperature over night. The reaction was quenched with
an aqueous saturated solution ONH4C and then

Men dak(e@-thicnyl) i X vexadnrel-3glieteezingydihydreehleridedi f i ed

wi th an aqueous solution of HOJ (1.5 N) and was
further extracted w |tCMc The conbi ned organic
| ayers were washed wi §
) >—N NH .2HCI
A solution of tert-butyl 4-(5-(2-thienyl)-1,2,4-oxadiazol-3-yl)piperazine-1-carboxylate (2.2
g) in 2M HCI in Et;O (50 mL) was stirred at RT for 6 hours. The solvent was removed

under vacuum to give 1.6 g (78%) of The title compound as a solid. TLC — CHCl; / MeOH
(8/2): Ry=0.2. HPLC purity >98%.

(35)-3-methyl-1-(4-methylpyridin-2-yl)piperazine, (3R)-1-(2-fluoro-5-methoxyphenyl)-3-
methylpiperazine, (3R)-1-(4-chloro-2-fluorophenyl)-3-methylpiperazine, (3R)-1-(5-chloro
pyridin-2-yl)-3-methylpiperazine, (3R)-1-biphenyl-4-yl-3-methyl-piperazine, (3R)-1-(3-
chlorophenyl)-3-methyl piperazine and (3R)-3-methyl-1-(5-phenyl-pyridin-2-yl)piperazine,
(3R)-1-(4-cyclohexylphenyl)-3-methylpiperazine, (BR)-1-(1-benzofuran-5-yl)-3-methyl
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dried over MgSH, concentrated and then purified by
columm chromat ography to obtain the title internedi ate

w@ 2000/0g)75as a colorless liquid. Step b) FormtPONEP2005/053616

of 3- car boxy- 3, 4- di deoxy- 5- O (phenyl net hyl ) - L-t hr eo- pen
tonic acid isopropyl

5- O benzyl - 3, 4- di deoxy- 3- (i sopropoxycar bonyl ) -L-t hreo-
pentonate (7 g, 19.8 mml) was taken in THF (50 niL),
cooled to QOC and was treatedbmwith KOH (5.5 g, 99
mmol ) in water (50 nmL). The resulting m xture was

T i d
b8 S ol R OTOYBS, 908 ) om0
fltome - n(lemocyphgnyb)rﬁinmmlmmrmrh, ed (WR} ih (&lﬂuaqu@wprOpoxyphenyl) -3-

AhrbieRaRG; | PR o4 AR oo S THeti 35 hothyipipprazine,  3-
[BR)<EmethgpipseaznOf-yHlqdinbligy) coaaent r Qﬁladl (Sodgomsez -thigdry])-3-methyl

title product as colorless liquid (3.5 Q). 2)
MPRTAAIRS a0 be obtained from similar protocols by startmg from -chloro-4-methyl

e, DRABYS-1.FubA- BN oRy befdiE CK¥iomo?a-Shiloto- ﬂ?lhﬁ%'b@ﬁﬂ%ﬂe 2,5-di

i dené) - Lt hreo- pentonic aci d The Internediate

qhlasppyrisiine dibramghipheniie 1 hreed cqhéordfenzmewhl@rcaﬁ@h@lylpyrldme 1-

t ing f )
S SRER SRt b, . S RmLbomrelimy ) . L SR 2sdifyoro-1.
behgodi@xott, ( 342brgmo=’|21ﬂlﬂﬁ'oﬂnfﬁéthoxy"5b&eﬁé ude4 bfoﬁdiall‘rﬁluoro 1-isopropoxy

( col or% EEPSIWO# 1%‘8{0' g'zt? eneltok @Pﬁmﬁp%%l%gg{ngléeh and 2-bromo-

mmsﬁﬁﬁo@@n@regﬂ,@gwyem somers 72/ 28). HPLC (Condition
A : .7 mn and18(HPLCpur|ty 92.4 9.

(39) - 3 msthyl | - (4-met hyl pyridin-2-yl)pi perazi ne,

f
bttt S5 ibRoraTER PRSP IS prorl dodionclp 41
promnbiclapidoer azi ne, (3i?)-1-(5-chloro pyridin-2-yl)-3
- met hyl pi perazi ne, (3i?)-3-
1-(4-trifluoronet hoxyphenylj) - p| perazi ne,
(3R) - 1- bi phenyl -4-yl -3 - n@ 'Brazine,
(3R)-1-(3-chl orophenyl) - 3 \- ng pi perazi ne and
(3i?)-3-methyl-1-(5-phen pyri di n-2-yl) pi perazi ne can
be obtained fromsimlar
Step a) Formation of di-isopropyl (2S,3R)-2-methyl-3-hydroxybutanedioate

Aol e

To a cold (-78°C) solution of diisopropyl-(S)-(-)-malate (4.72 mL, 22.9 mmol, 1 eq.) in
anhydrous THF (8.50 mL) was added slowly a solution (1 M) of lithium
bis(trimethylsilyl)amide (48.1 mL, 48.1 mmol, 2.10 eq.) in THF. The temperature was
raised to 20°C over 30 minutes, than lowered again to —78°C. Iodomethane (1.7 mL, 28
mmol, 1.20 eq.) was added and the mixture stirred at RT for 16 hours. The reaction mixture
was then cooled to 0°C and a saturated solution of NH4C1 was added. The resulting mixture
was diluted with water, extracted three times with EtOAc. The combined organic phases

were washed with brine, dried over MgSQO,, filtered and evaporated under reduced
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protocols by starting from 2-chl oro-4-net hyl pyri di ne,
2-chl oro-I-fluoro-4-nethoxy benzene,

wo 200600054 - chl or o- 2- f | uor obenzene, 2, 5-di chl or PEYEPZINFIES3616

respectively, |-brono-4- (trifluoronethoxy)benzene,

4- br omobi phenyl, | -brono- 3-chl orobenzene and

2-chl oro-5- phenyl pyridine respectively. Internediate
14: 5-fluoro-2-[(3R)-3-nethyl pi perazin-I-yl]pyrimdine
A solution of 2-chloro-5-fluoropyrimdine (239 nyg,
1.80 nmml) and (R)-2- nethyl pi perazine (271 ny,

;ﬁesgmm rdsfiub Bsragdl Cé'tli}'fﬁ‘ea bgrt‘:ﬂro%aﬁ% % 7(tSf62) 28/88 EtOA 8/c-hex) to

eated 1n MVat 1300 or 3 was renove
givigiide progld cidedxtpread siat@ecisamderb)es arcobbarl¢6il (ALY gnak).
purified by chromatography on silica using
DCM et hanol (9/1) as eluent to afford The title
S B Frhation of (BB BRﬁi-ZSI@’H#diy-G%&thcﬁtta&tﬁd tative). TLG
DCM/ MeOH(8/2); R 0.3. NMR (DMSO-d6) d 8.14 (s, 2H),
4.48 (d, J = 13.2 Hz, 2H), .3 (bra. IH, 2.98-3.13
(m 2H), 2.83 (m ZFD 2 4 NdC8 12.7 Hz, IH), 1.20
(m SFD I nternedi ate 15: OH O
(3R)-3-nethyl-1-[5-(trifluoronmethyl)pyridin-2-yl]piper
azine A suspen3|on of

GG e; s AR OTeE I RUEL NG AP 35 1y 05 S D) s taen
ig%ﬂgﬁgﬁ mB) kobledAo (02 Htd Freatk@ vAHTROIH (51360g695 }nrﬂdl') th m}ter (18.5

was heated at 1400C for 14h. The n1xture was
rabb | Thy resyltingonixtuserpas stiedeat BF dasr48dy 38t was symayed apd the residue

0 L p S THEGANL RS AL ANEL VAR S O ) i s s

\mtldenl a@l’lébuﬂts))lutlba roft i€l (s IN); ithey wase extpictedt mthv&OAc (continuous

Iect d an d th Et20 ,The soljd was t
STRrEE G 200 PoUs) ,The, At BR Shdnpiers N Qeand then
doﬁ&éilltthteﬂgo Fivelthé BMBodaxt (hrhRloMiidsterddistiidrsy as palthRllow oil (2.4
conmbi ned organic |ayers were washed with brine, dried

HABIYHSO4, filtered and evaporated to give the title
compound as an orange solid (1680 ng, 69% used

wi t hout further purification for

Step ¢) Formation of (2R)-2-[(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl]propanoic acid

To a solution of (25,3R)-2-hydroxy-3-methylsuccinic acid (2.40 g; 16.2 mmol; 1.0 eq.) in

acetone (80.0 mL) was added 2,2-dimethoxypropane (3.98 g; 32.4 mmol; 2.0 eq.) and
copper(Il) chloride (218 mg; 1.62 mmol; 0.1 eq.). The resulting reaction mixture was
stirred for 4 h at RT. The reaction mixture was evaporated and the residue taken up in
CHCls. Activated charcoal is added and the resulting mixture stirred for one hour. Filtration
on a pad of celite gave the title product (mixture of diastercoisomers) as a greenish oil (248

g, 82%) used in the next step without further purification.
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the next steps. Mt(ESI): 246.3. HPLC (Condition A),
Rt: 1.0 mn (HPLC purity: 99.9 % . Internedi ate 16:

wo 2060 7enopyri di n- 2-yl ) pi perazi ne The title cPopPBPINIS/053616

was prepared follow ng the procedure of the

Internmedi ate 15, but starting from

2, 5-di bronopyridine. Purification by chromatography
(DCM MeOH 80/ 20) gave the title conpound as a brown
powder (73% . M(ESI): 244.2.93HPLC (Condition A), Rt:
1.1 mn (HPLC purity 79.7 % .Internediate 17:

ﬁ?ﬁ%ne)ﬁld{%&y( ﬁ -PhoRMe g?@%k&ﬁ'?&%i‘&lhﬁ‘ﬁ yf]p{B;?éhbiE )%cld

a2| ne
| - br ono- 4- propylbenzene ( 31.5 mol , 1. 05

eq.), (+/-)-BINAP (747 : H, 0.04 eq.) and
sodiumtert-butoxide (4.32 g} 45.0 mml, 1.5eg.) in
toluene (70 nL) was dega 15 mn with N2

Pal | adium(11) acetate (337'ng, 1.5 mol, 0.05 eqg.) was

{

LD T AP B ﬁén%%l@vgﬁe@s#%%ﬁ%ﬁﬁim

m xture vvasthenfllte a: bed of cellite and

washed with Et 20 The M c layers were

then washed wi th H20 (3x)7 ddie MpSO4, filtered

and evaporated to give a darQ b oi . This residue

was purified by chromatography on SI i cagel (DCM MeCH

'ﬁpé %Ql)d (L’F8°92 \J(ﬁuttl(;}{eoit &155'0&0?910@3) QIF)—ﬁ‘ﬁlaY@dfl @H{LO '4'5 S(ﬁméﬁ 1.0 eq.) in

nt er nedi ate
an(lﬁdrrmet h&RY - Zlﬁamh)hywas 3added hylomljoeaazsp}méofr h él t M) eof lithium

q%ﬁ@ﬁeﬁlslgﬁ)énﬁﬁf g el%Lf ?l pl nlﬂéZ thﬁgolpﬁcf %Cﬂ%er}?ff The temperature

ut st ar
washaBed tb2 0PEL dhvax B0 &mhﬁthgltﬁe]ow&eﬂl dgainab -GR° (MY odomethane (3.4 mL;

S T 30t . e 3454 ST ¢ bk Bhe resction

hiktur&vas ther c8318d {oHtPEG@nB ldrshﬁlyatecps%hﬂlo%of NYLCEWhS added. The resulting
257. 2Internediate 19: (3R) -1 -[4-(I

mixte siag diluted with) wien pkiractediiraetimspeittn B Qvee. flthe combingd organic
| t f
lﬁgégg %péj \Q’X?l’zedg{ﬁtﬁ gtl;,lrﬁgs%‘n?r Pﬁ%ﬁg At %S@;,oﬁﬁgrg& %nd evaporated under

rmedi
reduced pressure. The residue was then purified by chromatography (SiO,, 20/80 EtOAc/c-

hex) to give the product (mixture of diastereoisomers) as a colourless oil (9.80 g, 92%).

Step b) Formation of (2R,3S)-2-hydroxy-3-methylsuccinic acid
O

__OH
Ho)ﬂ/ﬁr

OH O

Diisopropyl (2R,3S5)-2-hydroxy-3-methylsuccinate (9.75 g; 42.0 mmol; 1.00 eq.) was taken
in THF (146 mL), cooled to 0°C and was treated with KOH (14.1 g, 152 mmol) in water
(49 mL). The resulting mixture was stirred at RT for 48 h. THF was removed and the
residue was taken in water. The aqueous layer was washed with ether (100 mL) and was

acidified with an aqueous solution of HCI (1.5 N), then was extracted with EtOAc
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from 3-(4-bronophenyl)-1-benzofuran (obtained as
described in Malamas et al, 2000, J. 5 Med. Chem, 43,

wda2®8/01830) . Purification by chromat ography (DeM/EeOBE/053616

80/20) afforded the title conmpound as beige solid
(21% . HPLC (Condition A), Rt: 3.0 min (HPLC purity:
93.4 %9. Mt(ESI): 293.2 Internedi ate 20:
(3R) - 3-net hyl -1 - (4- propoxyphenyl ) pi perazi ne The title
conmpound was prepared followdag the procedure of
Internediate 17, but starting from
f

LA AP O A8 o TGP0 Pl i e N
tb@ngmaemrami ta ghredhwntitds prodd4 WIXtLHE’Dfﬁi@{WﬁdiiSOm@ﬁ) #)a paRt yellow oil
% ?énn (HPLC purity: 80.2 9% . MH(ESI): 235.2 15

di ate 21:
(3R) - 3- rret hyl - 1-[4 (trifluor orret hyI ) phenyl ] pi per azi ne
The title co was prepared foll owi ng the

%%faé%’ameﬂ@f r}p(%)g% e8! étZed@ethMﬁ-ogq éﬁt‘f’ﬂﬁ’l‘f"réw{]l)mpanow acid
1‘0 PEORortot PIR A syouR R - %%ﬁn&m@%ﬂf@%tg 9B. 8%01 1.0 eq.) in

| ash chr onmat ography( CHC ave the tit
a@@tnp@ (80 asL)aWpala_édeﬁeI BM@bOXWrOM 513 8 2345. m;nqlPZQ eq.) and
%ﬁf%ﬂp;gﬂg?@ &?%'gt Tg%l _%% ﬂﬁn%l,(d_l?l?%)p ‘tht trXSult%Fg' tseacﬁdn mixture was

stifréd -fbrit U® hlpiRIh A I redbtiph ImiRture vy bzipoeitalzaiethd rediddeltaken up in

ek heidalia g e 16 Brve i salling SRRy rteddY og hout. Filration
dh ﬁf’ad%bhte%a@c?th@ itlk p?&ﬁilcl( (hﬁlxﬁn&ﬁ\éﬁﬁel@aﬁgmeﬁ) ada %%emsh oil (1.85

.) in toluene was degassed 15 m n under
gm§9%4usﬁdanﬂwmemm‘aﬁh%éﬁ§herremmtlgn 19.9 mmol, 0.90
eq.) was added followed by sodiumtert-butoxide (2.97
g, 30.9 mol, 1.4 eq.). The resulting m xture was
Ineaxredidte IVO0Eofmatiohdlof (ZRE-2 &)L 6dimwes/1-SaxbdB-tiwxolan-4-yl]-3-

r 0o era filtered on a bed of cellite and
#Brd’pgg?pot‘ cI*:‘EJZO The conbi ned organic

)Téo

Step a) Formation of Diisopropyl (2R, 3S)-2-benzyl-3-hydroxysuccinate

! O

wl T
To a cold (-78°C) solution of diisopropyl-(S)-(-)-malate (4.72 mL, 22.9 mmol, 1 eq.) in
anhydrous THF (8.50 mL) was added slowly a solution (1 M) of lithium
bis(trimethylsilyl)amide (48.1 mL, 48.1 eq., 2.10 eq.) in tetrahydrofuran. The temperature

was raised to 20°C over 30 minutes, than lowered again to —78°C. Benzyl bromide (4.70 g;
27.5 mmol; 1.20 eq.) was added and the mixture stirred at RT for 16 hours. The reaction
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| ayers were then washed with H20 (3x), dried over
MpSH4, filtered and evaporated to give a dark brown

w@RM0s/0Tt155 resi due was purified by chromat ogr aptiyEPIN05/053616

silicagel (DCM MeOH 20/80) to give the title product

as off white solid (3.0 g, 50%9 M-(ESI): 271.3. HPLC
(Condition A), Rt: 2.8 mn (HPLC purity: 99.8 %.

I nternedi ate 23:

| -[4-(trifluoromet hoxy)phenylgspi perazi ne,

di hydrochl ori de A solution of piperazine (2.0 g, 23.2

R (e

e e T e G A P O IR PTRIE g Ry, T rosuling
mmurp mep dile@d i\mthawirtyld ieainactedotheee rtmle(SSﬁtlnE)OAd: Hihe comblned organic

R RO B, 08B BASER 1h M Tforuea uner
Iéchlcebl pﬁsM@ '](Hé&ékld@,wzﬁ tHéil Imi‘ﬁie)i byRhfongisieabhy (B, 20/80 EtOAc/c-
resul ting m xture was heat ed fron1RT to refl ux
hexhtorgy g ProdHctRp aﬁe#opﬂﬁsspaﬂ 90ge?77%)- Then the reaction

m xture was cooled to RT and concentrated under
reducedpressure. The residue was taken up with Et20

Sta0h) Farnation of (PRBEW2 danapbBihyéroavsdcaipisiosd wi t h bri ne.

The organic |ayer was dried (MJSQ4) and the sol vent

was renoved under reduced pressy to give a dark

brown oil. Purification by flashsghronmatography
(DCM MeOH 25% ag. ammoni a g gave a brown oil.

This oil was taken up WHd and treated with
activated charcoal at RT foroﬂoonln After filtration

on Celite, the solution was concentrated under reduced
Ibimpwv}e(mﬁ@ﬂ lzensyikijhjquwﬁco&me (2\90 g E. Q@m@mmgq) was taken

A P ErBI 35 11 ol itk ¥ v BB Bt T oD i water

(L &nE) %e@e{tﬁtﬂ@ m@fturt hﬁhstsltﬁ‘ﬂe& at Rfl'pfw l48 mg }E‘ Wﬁ$ tfeﬁnoved and the
powder . N%(ESI): 247.2. HPLC (Condition A)

rﬁzflﬁue( m@ Bum Y@,ter g"l'éae@qq,sous| ek M yashed Vzgh ether (100 mL) and was

derfdicdBwitR laRYdqueous solution of HCI (1.5 N), then was extracted with EtOAc. The
I -[4- (trlfluoronethox phenyl ] pi perazine The title

qombpmdm:gwa@:, layewspaete diried loveraNap Qs fred phm:ecmswrérantﬁd to give the title
pro&uc[ as w ets%ligl(zl %‘ %, 852"/35r ting

Step c¢) (2R)-2-[(45)-2,2-dimethyl-5-ox0-1,3-dioxolan-4-yl]-3-phenylpropanoic acid

To a solution of (2R,35)-2-benzyl-3-hydroxysuccinic acid (1.70 g; 7.58 mmol; 1.0 eq.) in
acetone (50.0 mL) was added 2,2-dimethoxypropane (1.86 g; 15.2 mmol; 2.0 eq.) and
copper(Il) chloride (102 mg; 0.76 mmol; 0.1 eq.). The resulting reaction mixture was
stirred for 2 h at RT. The reaction mixture was evaporated and the residue taken up in
CHCls. Activated charcoal is added and the resulting mixture stirred for one hour. Filtration
on a pad of celite gave the title product as a greenish oil (1.46 g) used in the next step

without further purification.
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from(R)-(-)-2-nmethyl pi perazine. Purification by flash
chr omat ography (DCM MeOH) gave the title conpound as a

wq@edoboww7sol i d. MH(ESI): 261.2. HPLC (Conditi onP@)/EPHRD3/053616

2.3 mn (HPLC purity: 100 % . Intermnedi ate 25:

(3R) -1 -(3, 4-di net hoxyphenyl ) - 3- met hyl pi perazi ne A

m xture of (R)-(-)-2-nethylpiperazine (2.0 g, 20
nmol ), 4-brono-1, 2-di met hoxybenzene (4.33 g, 20 mmol)
and sodiumtert-butoxide (2.8% g, 30 mMmvl) was
prepared in anhydrous toluene (50 nL). The solution

s n h g :
e ) Pl aR P00 RO R TR IR ol 1
phsprogandic &idmol ) were added. The resulting m xture
was heated at reflux for 4 hours. Then the reaction
m xture wascooled to RT and dil ety wwth Et20 (50 nlL).

The salts were renoved by filtratiegn on Celite and the

sol vents were renoved undeff reduced pressure to give a

dark brown oil. Purificatg® Rish chr onat ogr aphy

(CHC 3/ MeOH) gave a brown\aoi his oil was taken up

with DCMTEt 20, treated wi't\h activated charcoal at RT

for 10 min and filtered on Celite. The solvents were

StepRMESmanowsf DEsSpeRsl (ISSRE-DrHniyd3hydeoxksuddinge( 28%) of

the title conpound as a yellowoil. M-(ESI): 237.2.

HPLC (Condition A), Rt: 1.2 mn Cpurity: 93.2 9.

Internediate 26: (3R)-3-nethyl-

| -[ 4- (et hyl sul fonyl ) phenyl] pi perazi ne A m xture of

4-f 1 uor ophenyl net hyl & 0a.q),

(R) - 2- et hyl pi perazi ne (2. 3009) ndl K2CO8 (3.20 g) in

anhydrous DMF (80 nlL) was heated at 1000C for 5 hours.

T céle aT8P Oy solitoh W @iigbpEoplyl-{R)HFthaldle (9BVE 458D hitmélNT.00 eq.) in

the sol vent was evaporat ed under reduced pressure to .

aghydrogs yEHF o(14i mL)puyast j 2dded oslomly f pagplution (1 M) of lithium
0,

ARG LN 08 i AT . e

wiRlras¢dOor°Ciover 30) minutes, than lowered again to —78°C. Benzyl bromide (9.40 g;

55.0 mmol; 1.20 eq.) was added and the mixture stirred at RT for 16 hours. The reaction

mixture was then cooled to 0°C and a saturated solution of NH4C1 was added. The resulting
mixture was diluted with water, extracted three times with EtOAc. The combined organic
layers were washed with brine and dried over MgSQO,, filtered and evaporated under
reduced pressure. The residue was then purified by chromatography (SiO,, 20/80 EtOAc/c-
hex) to give the product as a colourless oil (9.76 g, 69%).

Step b) (2R,3S)-2-benzyl-3-hydroxysuccinic acid

H
HO ©

OH O
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Rt: 1.0 mn (HPLC purity: 100 %9 . Internedi ate 27:
(3R)-1-(2, 3-di hydro-1-benzoi uran-5-yl)-3-net hyl pi peraz

WO p@e/0Est it e compound was prepared foll ow ngPCTEP2005/053616

procedure of Internediate 25, but starting from

5- brono- 2, 3-di hydr obenzo[ b]iuran. Purification by

flash chromat ography (CHC 3/ MeOH) gave the title

conmpound as a brown oil. M-(ESI): 219.2. HPLC

(Conditi on A, R: 1.3 min (HALC purity: 99.9
.Inter rredl ate 28:

lﬁg’s%%xrdpg }?gﬂg&ﬁbpyﬁ dl%x%’fu% Lﬁ?tgabl%l ?hﬁﬁ 652hi 1; 6o eq) was

was” pr epar e rocedure of
thicenain (LR éit5@ nl5), conied wiBEtand gvas tesated w1th KOH (10.65 g; 189.90 mmol;

GORERT B waffh (ST bl RS St DA Giae SR R P48, THE was

bl dnd tHére&dyebvh@takﬁi in. wadir( Bl dquc@idllayc? wakiRlaShed with ether (100

(Condj tion A, 1.3 min (HPLC purity: 100 9%.
mk} 21d s cgfllgdzg 0°C and cautiously acidified with an aqueous solution of HC1 (1 N)

Rl 3. é%ﬁ@éd?ﬁ)ﬁi&%ﬁéﬁt)ed %Vag%hé@t&i Wﬁiﬂﬁti@ﬁ td %?Vet tht kifle product

ound was prepared foll ow ng the procedure “of
(slnggrdmthrwwn@s) aSUdute§oh¢ €2.0fe. 20%mn
| - br ono- 4- met hoxybenzene. Purification by flash
chr omat ography (CHC 3/ MeCH) gave the title conpound as
Siepy©)| Hoomiation of (BB ERHUR)-2 200 mehyFiPoko-( Gadichiolamiyhy3- Rt :

2 mn PLC purity: 92.2 9% . Internediate 30:
q]hg%lp@p i ggid I {4-[(trifluoromethyl)sulfonyl]phenyl}p
T iLoflBR,3ish-b LR i £ b 1 in
EAOEAEIER oSNNS, G027 AN, 1000

geelond 610 mI()tWan added 3iedimethexyirppang| (RBemEe ﬂa&5 mmol 2.0 eq.) and

LU0 110 o Y A o e
sgi¥ed For HBLL RToThk tdactionAdnixthtie: was. Syaponated HAd Ghe uesidug: taken up in
% . |nt I.at 1: . . . o
CHlep. Kbualed et Aod the sosmbivisipeimd far apgaour. Filation
dnl 4 &I SOCRRUEH ¢ WRStiIK floah@ dsihle! distenshidonferPasOL idbrish 6l (1.81 g,

I ntermedi ate 5 but starting
74%) used in the next step without further purification.

Intermediate 39: Formation of (2R)-3-cyclopentyl-2-[(4S)-2,2-dimethyl-5-ox0-1,3-

dioxolan-4-yl]propanoic acid
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froml-brono-4-tert-butyl benzene. Purification by
chr omat ogr aphy usi ng di chl or onet hane/ net hanol (8/2) as

we@bmentoraf f orded The title conpound as a |i qui BCT/EPHOE053616

27% . MH(ESI): 233.3. HPLC (Condition A), R: 2.8 mn
(HPLC purity: 96.6 % . Internmedi ate 32:

(3R) -1 -(4-ethoxyphenyl) - 3-net hyl pi perazine The title
conmpound was prepared follow ng the procedure of
Internediate 22 but starting 98rom

I - br ono- 4- et hoxybenzene. Purification by flash

it
5T S B AREIL SR (G001 ) nd
(1Qd5m¢thyl)(:§‘mlﬁnpue i(03:6 2268. 6%1mol,n1 ¢5 eadiimtanhgdous THF (250 mL)
R 4-ch| hen 3- net | perazj nel 1 Cs
u(ngﬁ% ILI (w%sad§?<9 b Ve é %B?rlloor‘rﬁn (ﬁ‘y Fr)nl 1 & SOl thé)n 1(fM? of lithium

Histtrinetegbiiamide (181 r6lL;ar.0 ivMg4s 1TDEﬁmol 2.1 eq) 1n THF The temperature

| - br.ono- 4- chl or obenzene.. Purification by

vt Bleaied de apEy to G4c¢ @Pﬂ/é@—ﬁm’&%‘?ew%%%“{efitfp’é 1% é%wé (g1 gempletion

qﬂir??g?lgn%dﬁiéé éSiM*z’f; B 19hexdncld--othyl Bddte PUkdated: wittPRofBdic acid).
2-thien % 4- oxadi azol - 3-yl ] pi per azi ne,

%?R‘ll}l) BRI O d@ Sf%-p? @&yclorentyimetiyhl-3-hydroxysuccinic acid

4- cyanopi per azi ne-| - carboxylate To a cold (00Q)

sol ution of 1-Boc-piperazine (25,9, 0.13 nol) in dry

di chl oronet hane (500 nlL) was admaﬂ‘TEA (52 m., 0.40

nol) followed by a solutigh off cyanogen brom de (28.5

g, 0.27 nol) in anhydroli® o nL) over a period

of 30 min. The reaction niBQurg was stirred at RT for

16 hours, then washed with a 10% aqg. sol ution of

£ 30lution bf patadsamahgdroxidt €183.DmINS.00NK 916 Hafmol] A® eq.) in water was

sol vent was renoved under vacuum and t he resi due_wa

39deq 19 & pIGViPYERICGN BRI ARG spletien ?WEGF’FT%P‘S}W gver 3 days.

MT%@@O inﬁ)'s%{@ a&{ethBeché 'rédcﬁor? W%@ﬁ’c@ 559111'11,%5 dider stirring,
1): tert - But

ep b
1ayqrs wrer ma}raml raasl prganm)lmet Wys Wrap@d awilmpothssisiy éﬁkymd@ IN (4x
o0 mL). Combined aqueous layers were washed with MTBE (2 x 150 mL) and cooled to

5°C under stirring. Then concentrated hydrochloric acid was added dropwise until pH =
3.9. After 30 minutes under stirring at 5°C, resulting suspension was filtered to give first
crop of the half potassium salt as a white powder (12.88 g, 22%). Filtrate was saturated
with sodium chloride avoiding super saturation (no solid sodium chloride visible in
solution) and precipitation was observed, filtration was done to give second crop of the half
potassium salt as a white solid (9.86 g, 17%). Batches were combined, taken up in 200 mL
of hydrochloric acid and extracted with ethyl acetate (150 mL). After phase separation,
aqueous phase was saturated with sodium chloride and extracted with ethyl acetate (150
mL). This loop was repeated twice then combined organic phase were dried over MgSO4,

filtered and concentrated to give the title product as an orange solid (18.97 g, 38%)
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To a solution of tert-buty\
4- cyanopi per azi ne-1-carboxylate (15 g, 76 nmmol) in

wWER@blo(a50 nl) was added hydroxyl am ne (50% agqREDBEB2005/053616

solution, 6.2 nL, 92 nmol) and the reaction mxture
was stirred at RT for 6 hours. The sol vent was
evapor at ed under vacuum The residue was triturated
wi th hexane (100 nL) and filtered to give 15 g (80%
of The title conmpound as a sod9id. TLC - CHCO 3 / MeCH
(9/1): R/=0.15.Step c) tert-Buty\

| I j 1 18- LAl
S A e el e L v R
wAlprépepdicarcidani no) (i m no) net hyl ] pi per azi ne- 1| car boxyl ate
(8 g, 32.7 mmol) in anhydrous DCM (150 nL) was added
t hi ophene-2- carbonyl chlogi de g, 32.7 mmol)
foll owed by DI EA (7.2 ni, JB9. ). The reaction
m xture was stirred at RO ohours and then
filtered. The filtrate @evagorated and the residue
was refluxed in pyridine (*100 ) for 3 hours. The

P P igha Ry B AR SRR STE 46 11337 & 8773

mfYh; AP e§.PlinihdctdheqBOG adi)uvastdddad kz;:znmhﬁthowxepanet(m BbemL, 17546
and dried. The sol vent was concentrated and t

el atﬁ)eeq&aaéidﬁ@Pqu .(Hhclggn@ﬁl o §67é}3‘ﬁ9l ()Fléqq) The resulting reaction
Iﬁfxﬁﬁé /V&%E Hed /fo?) 16thoat QRT" el‘l% I%acgloﬁgglﬁm@ fwayé@%ﬂo‘rdt&? and the residue

npoun as a solid - Pet ether
tﬁken ap 5 CHQFI&(QQ@ rmlt,),/ A@W%ad ${h@qgoa;l)(10 g) was added and the resulting

x% x%u.sreagv%s IR)'l' }”or %1) é}l&ﬁ@sd 'F?lgr?tlont r%d %&P(i (Hecelaél gQVe the title product

roc or| e A’so ron o

- y(eﬂm(vﬁhtolill Buxyfigatibn By 4lasix al@kbﬁmtmlgr@hy |(31ﬁ0;p=€0 6 hriicrohs) @huting with
boxyl in_Et20 ) was _stirred
%?ptw%ﬁ?éﬁﬁéoé&&age H’l?ﬁ)éle PEdyerid ol & ff?e%gt eRierdgss oil.
vacuumto give 1.6 g (78% of The title conpound as a

solid. TLC - CHAO3 / MeOH (8/2): R/=0.2. HPLC purlty
le 1: (2S.35)-N.2-dihydroxy-5-methyl-3-{[4-(2-pyridinyl)-1-piperazin

4- et hyl pyri di n-2-yl) pi perazi ne,
@@Bﬁ%&@ 5- met hoxyphenyl ) - 3-
I
0 N~ N7
N

Ho\NJW
H -

OH O
@™
Step a) Formation of (55)-2,2-dimethyl-5-((1S)-3-methyl-1-{[4-(2-pyridinyl)- 1 -piperazinyl]
carbonyl}butyl)-1,3-dioxolan-4-one
O
N

N

0 -
~ N
o N
0 O

To a solution of a 55/45 diastereoisomeric mixture of pentafluorophenyl (2S)-2-[(4S)-2,2-

dimethyl-5-oxo-1,3-dioxolan-4-yl]-4-methylpentanoate and pentafluorophenyl (2R)-2-
[(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl]-4-methylpentanoate (Intermediate 1, 792.6
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met hyl pi perazi ne, (3R)-1-(4-chloro-2-fluorophenyl)-3
- met hyl pi perazine, (3R)-1-(5-chloro pyridin-2-yl)-3

WO p@blonl7pi per azi ne, PCT/EP2005/053616

(3R) - 1- bi phenyl - 4-yl - 3- net hyl - pi perazi ne, (3R)-1-(3-
chl orophenyl ) - 3-net hyl pi perazi ne and
(3i?)-3-nmethyl-I-(5-phenyl -pyridin-2-yl)pi perazi ne,
(3i?)-1-(4-cycl ohexyl phenyl ) -3 -net hyl pi perazi ne,
(3i?)-1-(l-benzofuran-5-yl)-3ecet hyl pi perazi ne,
(3|9) 1- (2, 2-di fluoro- 1, 3-benzodi oxol -5-yl)-3
p s iperazi :

(?]gllgﬂil ?2 @igﬂﬁDMFgglg énlfr)é‘%% a[ddf% ér(%l g?lrﬁdyl)plperazme (326.5 mg; 2.0

1(1@p12)1 0 eq.3- Aft@:oﬂoh off seactiop atx R PhtheysolweBt was evaporated to give an oil.

TR R ARl i) ey 15 s Pymmespd, iyt BB o0 s @
thix€ure of 2 Ei{aaer’ébrs&naf@tsbwop I”Im&isf[ﬁréddbt lvay ik §plved@ni iPEOH QI'{HmL) at kept
chloro-2-thie - et hyl pi perazine ca

be
%b%‘iaprféﬂ“ghr Jhe sinermatgnt avlaaf%l&steé 28¢ eg%psratt%@ @onloﬂess oil (301
1R, CANRQr Qngler@ﬁéﬂé&lem%fﬁér | I€EST): 3763. HPLC (Condition A): Rt: 5.0 min
27chlor o f1 uor o- 4- met hoxy benzene,
(HPB.Coprity:- Th )01 NMR (CB6En 260 d[HD, $8432 (d, I=4.2 Hz, 1H), 7.58-747

G aPR b on: R R B R .85y DR A2 2 om, 18D,

1b$9am2 {mC3ig), olsa>qy, 13pPNE wg , 38),10r990m88 (kn kern)Z 0i Ur an,

5- brono- 2, 2-di fl uor o- benzodi oxol e,

4- br ono- 2-f | uor o-| - met hoxybenzene,

&eﬁb)ﬂ&m&ﬂbﬁ oL 8 38)-N2efilyalponyys -tz BB [4-(2-pyridinyl)-1 -piperazinyl]
gyagg 2- quoro | -(trifluoromethoxy)benzene,

ar HaraBi%ene, and 2- brono- 5-chl or ot hi ophene

| t Y 7

T(Sfa?)%@ﬁﬂtlgﬁ é(§ (g@zfﬁdfarﬁ}g‘%tﬁl%' g$%)x£ ﬁlfeﬂgﬁlg?{'gé)l( gjl g%r;l\dmrg 1-piperazinyl]
q@rhvpalr}bwl dci-diogpler 4z0ne 35 rmg; O Tommeil- 1. Q@gr)dp H (5 mL) was
agda%%r@q o!ﬂ}é r?no Tf ﬁg@{bg%ﬁﬂﬁ%g?@%g? ‘fil% 3%5%?1 5 .Pzeq.) and the

rﬁiultn%?re@cthmmhlxtuie ®as gtirtad ad RITVOr .6 . AAEr é\&p&@tlm_bf thasolvents, the
ed. sl ow qutlon

(IPP‘F‘H%{WﬁgP%fF %ﬁl}varﬁ*(e&%e R%sg/%hrﬂneatoargpﬁy fprggye the tiflg compound (1)
a%oa Whité WEer embE3PRY. NIYEST) V84D %; 3M$%‘$I)t 352Q0QPPXERt: 1.3 min

0 m nutes, t an Tower ed again to odonet hane

HPLE parity: 280 %).

Example 2: (2S,3S)-N,2-dihydroxy-5-methyl-3-{[4-(3-phenyl-1.2 .4-thiadiazol-5-yl)-1-

piperazinyl]carbonylthexanamide (2)
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mol, 1.20 eq.) was added and the m xture stirred at
RT for 16 hours. The reaction m xture was then cool ed
wo 20000078nd a saturated sol ution OONHAC was apPiEEP200$1€53616
resulting mxture was diluted with water, extracted
three tinmes with Et OAc. The conbi ned organi ¢ phases
were washed with brine, dried over \gSO4, filtered and
evapor at ed under reducedpressure. The residue was then
purified by chromatography (SbO2, 20/80 Et OAc/c- hex)
to give the product (mxture of diatereoisoners) as a

Sg% @g&§%§oﬁbf (5%3 2 5. Zizrgetlrl%l;lﬁo%]{.sgsf -nBth ]W -1- g < }ieﬁﬂ 1,2, 4-thif1diazol-

I oXxy- uccl n Di1'sopropy
25l ailﬁé)raﬁn)ﬁjcdrbmyl}@ty&ﬂlﬂydzmdm-mWe (3.70 g; 15.93
nmmol ; 1.0 eq.) was taken in THF (g5 nL), cooled to OGOC

andtreated with KOH (5. 3§\g in water (18.5
m.). The resulting m x¥ure wash st rr at RT for 48 h.
THF was renoved and tdie- Ndue i o was taken in water.

The aqueous | ayer msﬁv@sh@d with Et20 (100 nL) and
was acidified with an aqueous solution of HO (1.5 N),

Td1@8olMeén 6K4 5845 @ehsitdosotrle\enik@eNdT foatifiofdphért (2D -[(4S)-2,2-
during 20 hours). The organic phase was_dried_ over

dig 5@%&%@%@%@&%@@@&3@%@ ek pentafluompbendt (2R)-2-
Sm)@?aﬁn@yl &ét £5 x%% n%l?-4f%ﬁetﬂﬁb&ltéﬁ%hieomwrhaeﬁ&te 1; 150.0

) tant
rog;( Q438) mzloﬂ ( ng) @) 2n dDMEt hly5 Iﬁmes | addediJoptwhzhd-pipetagino-1,2,4-

| ; ; ] )
RBEATIS (953 e a8 s oR 0, oF P A s, resuising geaptionigure s stired at
Rzlllzlﬁbraléﬂ.h ?ﬁ% Qqﬂeoluﬁl s@lﬁﬁérﬁﬂﬁH@ QII@) th) adiRd and dl@djresulting mixture was
| e

; . d
eégﬁgg} (v\mh) E cﬁ'@g ((vz g&fi, ﬁltg@dnm evaeorf.teégt%) givg-gg oil. This

I{aﬁéﬁ@ O EKEL P tlh @D, " Spr¥@5itA0 wak ikl JffJ Encf"tﬂ% @bther liquids
The reaction mxture was evaporated and

W@é mawr@tad( @nd die resullngl r8sidyke way éheadplmf@ddwachrpmawmhy (510,

cfj ? hf?nrlez%"t(t_) e crﬂex}lilfbgcsﬁlla E)Std:‘} mmf s glq/e Uhe title product as a
colorless oil (10 mg; 5.8%). M'(ESI): 459.0. HPLC (Condition A): Rt: 4.5 min (HPLC
purity: 98.5 %).

Step b) Formation of (25,3S)-N, 2-dihydroxy-5-methyl-3-{[4-(3-phenyl-1,2,4-thiadiazol-5-
yl)-1-piperazinyl]carbonyl}hexanamide

To a solution of (55)-2,2-dimethyl-5-((1S)-3-methyl-1-{[4-(3-phenyl-1,2 4-thiadiazol-5-y1)
-1-piperazinyl]carbonyl}butyl)-1,3-dioxolan-4-one (9.0 mg; 0.019 mmol; 1.0 eq.) in iPrOH
(0.20 mL) was added an aqueous solution of hydroxylamine (50%; 0.0029 mL; 0.098
mmol; 5.0 eq.) and the resulting reaction mixture was stirred at RT for 2 h. Evaporation of
the solvents gave the title product (2) as a colorless oil (9 mg; 100%). M (ESI): 432.1;
M'(ESI): 434.3. HPLC (Condition A): Rt: 3.1 min (HPLC purity: 79.3 %).
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on a pad of celite gave the title product (m xture of
di astereoi soners) as a greenish oil (2.48 g, 82% used

WO obloe7aext step without farther purificati onPCT/EP2005/053616

251 ntermedi ate 36:

(2S)-2-[(4i?)-2,2-di et hyl -5-o0xo-1, 3-di oxol an™-yl ] prop
anoic acid Step a) Formation ofdi-isopropyl

(2R, 3S) - 2- et hyl - 3- hydr oxybut anedi oate 5 To a cold
(-780C) solution of diisopropyt-(J?)-(+)-malate (9.4
niL; 45.8 mmol; 1.0 eq ) in anhydrous THF (17 nL) was

over 30 i nut es than I ovver edagal n d=0 - 78C.
| odonet hane (3.4 nL; 55.0 mmol ; 1;\)? ) was added and

the m xture stirred at RT fo 16 h The reaction

io mxture was then cool At O®amd a saturated
sol ution OFNH4O was #fded. ThE resulting nixture was
diluted with water, extiacoedtHiree times with Et OAc.

The conbi ned organic | ayers were washed with brine and
dried over MpS4, filtered and @vaporat ed under

d he 1esi h i e
SRS ST R B PR S o
et )\pytidipAd yyptperaaﬁ-ldjzlasirhﬁ@obﬁtpl]ra!r£aliomlaﬂ4mbour | ess
oil (9.80 g, 929% . 15 Step b) Forma&Fi on
of (2R, 3S) - 2- hydr oxy- 3- net hyl succi nit’aci d Diisopropyl
(2i ?,35)-2-hydroxy- 3- nethyI2L§0|n ne (9.75 g; 42.0

nmol ; 1.00 eq.) was take 146 nmL), cool ed
to OOC and \/\/astreatedd»ﬁ'wh\}%@t{ 4.1 g, 152 mmol) in
water (49 nL). The resu%uéngom ture was stirred at RT

for 48 h. THF was renoved and the residue was taken in

Y S RS By SE RG] BP0 gt

dxb-153 HI)oonahGnylM—&ne&k;tlpe&MmdteV\n arid Ep&haflunoghenylou &2R)-2-[(4S)-2,2-

xipaption duuing 20 hoprsl. The of 9L LIRSS 18 mg 122
mmol; 1.0 eq.) and triethylamine (339.13 pl; 2.45 mmol; 2.0 eq.) in DMF (10.0 mL) was
added (3R)-3-methyl-1-[4-(trifluoromethyl)pyridin-2-yllpiperazine (Intermediate 9, 300
mg; 1.22 mmol; 1.0 eq.). After 14 h of reaction at RT, the solvent was evaporated and the
residue dissolved in ether and extracted with water (3x). The combined organic layers were
dried and evaporated to give an oil. This residue was purified by chromatography to give
the title product (170 mg; 30.4% as a mixture of 2 diastereoisomers). M'(ESI): 458.4.
HPLC (Condition A): Rt: 4.1 min (HPLC purity: 91.8%).

Step b) Formation of (2R)-N,2-dihydroxy-5-methyl-3-({(2R)-2-methyl-4-[4-(trifluoro
methyl) -2-pyridinyl]piperazinyl}carbonyl)hexanamide

To a solution of (5S)-2,2-dimethyl-5-[(1S)-3-methyl-1-({(2R)-2-methyl-4-[4-(trifluoro
methyl)pyridin-2-yl]piperazin-1-yl} carbonyl)butyl]-1,3-dioxolan-4-one (142 mg; 0.31
mmol; 1.0 eq.) in MeOH (5.0 mL) was added an aqueous solution of hydroxylamine (50%;
0.046 mL; 1.55 mmol; 5.0 eq.) and the resulting reaction mixture was stirred at RT for 4.5
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then concentrated to give the title product (m xture
of diastereoisoners) as a pale yellowoil (2.49 g). 5

WER@p/0o075For mat i on PCT/EP2005/053616

of (2S)-2-[(4R) -2, 2-di net hyl - 5- oxo-1, 3-di oxol an-4-yl ] pr
opanoi c acid To a solution of

(2i ?,35)-2-hydroxy-3-nethyl succinic acid (2.48 g; 16.8

nmmol; 1.0 eq.) in acetone (80.0 nL) was added

2, 2-di met hoxypropane (4.13 g;1083.6 mvol; 2.0 eq.) and
copper(11) chloride (226 ng; 1.68 mmol; 0.1 eq.). The
e B T e T T ulEhaDivacy ¢
mbHRenLugnd purified GG BerseApttasy sirenhaigeapby &b give thadiitédpradact (3) as a

h £/ ] | d for. 1. bl j
R0 o S SR RS A s 4
HPIAC ¢onditivn @) B 108 néin HPECp&afityod8.7¢c). 85 g, 59% used

in the next step without farther purification.
In;ernediate 37: Fornation of

Kxanipgle 4: N2-di ¥ nieth

lxﬂi _[gz%:ii'hﬁ, 13024 wHdin

piazinyljea Xang (Bknzyl - 3- hydr oxysucci nate To a
cold (-780C) solution of diisopropyl-(5)-(-)-nalate
(4.72 mL, 22.9 mmol, 1 eq.) i\n 20 anhydrous THF (8.50
m.) was added slowy a sodution (NINM of Iithium
bis(trinethylsiIyl)anﬁgﬂﬂ%48ngﬁk{ 48.1 eq., 2.10 eq.)
in tetrahydrofuran. Thett espeyatiure was rai sed to 200C
over 30 mnutes, than |owered again to -78C. Benzyl

brom de (4.70 g; 27.5 nmol; 1.29 eq.) was added and
the m xture stirre

] d at RT for 16 hours. The o
Y@l BmAtn el @Sk - dmepyidod! Yo -1ehpb CIHAR)-amed i {2wridinyl)
pﬁ_érugi},}gnaga»mg“ym;%@,ggﬁgn_4mg resul ting mxture was

iluted wmth” water, extracted three tines with Et OAc.

The conbi ned organic | ayers were ed with brine and
dried over MgSO4, filtergd éhd N at ed under
[ then purified by

reduced pressure. The reﬁg@g%Nma
chr omat ogr aphy (Si 2, /00 otﬁﬁilchex)

To a cold (0°C) solution of (2R)-2-{(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl]-4-
methylpentanoic acid (prepared according to WO 94/0244 or similarly to Seebach et al.,
1990, Org. Syntheses, Coll. Vol. III, p153-159; 7; 755.0 mg; 3.28 mmol; 1.0 eq.) and DIEA
(1.18 mL; 6.89 mmol; 2.1 eq.) in DMF (4 mL) was added HATU (1.37 g; 3.61 mmol; 1.1
eq.) and the resulting reaction mixture was stirred for 2 min at 0°C. (3R)-3-methyl-1-
pyridin-2-ylpiperazine (Intermediate 3, 639.3 mg; 3.61 mmol; 1.1 eq.) was then added and
the resulting reaction mixture was stirred for 14 h at RT. Water was added and the mixture
was extracted with Et,O (3x). The combined organic layers were washed with an aqueous
saturated solution of NaCl, dried over MgSQ,, filtered and evaporated to give an oil. This
residue was purified by chromatography (gradient from 33% EtOAc in c-hex up to 50%
EtOAc in c-hex in about 30 min) to give the title product as a white solid (625 mg, 49%) as
a mixture of 2 diastereoisomers (HPLC (Condition D): Rt major: 13.7 min; Rt minor: 13.8
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to give the product as a colourless oil (3.00 g, 42%.
Step b) Formation of (2R, 3S) - 2- benzyl - 3- hydr oxysucci ni c

wa@edod/oDi7ssopr opyl (2i ?, 35) - 2- benzyl - 3- hydr oxy SBCEPBD&053616

(2.90 g; 15.9 mmol; 1.0 eq.) was taken in THF (44 nlL),
cooled to OC and was treated with KOH (3.17 g, 56.4
mol) in water (14.5 nL). The resulting m xture was
stirred at RT for 48 h. THF was renoved and the
resi due was taken in water. Tbe aqueous |ayer was
washed with ether (100 nL) and was acidified wth an
t D4 h e t :
ok M S o St P) (8 7 min APLC
mmtzy IMA2804 and t hen concentrated to give the title
product as white solid ( 1.73 g, 82%. Step c)
(2R)-2-[(4S) -2, 2-di net hyl - 5-oxo-1, 3-di oxol an-4-yl]-3-p
S1epy)| RurepAowoy 28,8 5)AN, DadiBy dsehyS-n@thyBB-{ [ (2R)-2-methyl-4-(2-pyridinyl)
(2i ?,35)-2-benzyl - 3- hydroxysuccinic acid (1.70 g; 7.58
HWﬁi’FZ’"Ji C@’l&!fy‘yh?xﬁ"%&one (50.0 nmL) was added
5 A O PRI RSP GR 9B i)
pipssadinyllegrbonltbutphr 1A-sipyelen-dene (3 i7rmed - 3 omnpLH (e RTIPrOH (2.0

j I I at res|
LR 05 PSR U (A 00 nd
themglthgg'eiﬁltibh uhiRtusd iwas etirrédht mﬂefog a0 rmmFHPLCHdnBIyBesﬁthowed the
a pad of .celite gave rqduct, as a i sh,
Rgpsengey oy g diasterroispmcrs H%ZZ ﬁ i‘iﬂsg EHONKRY T Wh fistaded n water (6
IHHT hr{d &?Jctlg @uhﬂé@ﬁﬁ?&'eﬁﬁ%hgs% chF&ﬁzH@%hﬂEr @ﬁa or d1astere01somer as the

2-di met hyl - 5- oxo-

fém yqeil; p@%agmd@nh&ta@n&f@w é@O%dybﬂam t9r7I 5%1%2@ 4w ﬁ&vﬁ)w 5 min, then
1§c?c?at%9905;’]/2 51?6 3‘.{ ?ASC(;[\? rfclg%rrﬁ{ﬁy ﬁ?&CS(}‘ﬁIL‘??ﬂ}? 18 g@% Ztﬁe &ﬁ_g §89&ct 4 asa
valﬁte&%wmﬂ{zmln@amq ‘H NMRa(rhlymm lﬁI)O'INﬂHzI az 10100, WY, 7.58 (m, 1H),
6"’12(3]|4d(€r31f1]I 1H) 6. 63 (rg 181% 4 70 (m, M) 4.60 (m 1H) 448 (m, 0.4H), 4.19 (m, 1H),
4.13-3.98 (m, 2H), 3.71-3.55 (m,0.6H), 3.30-3.07 (m, 2H), 3.05-2.82 (m, 1H), 1.94-1.76
(m, 1H), 1.55-1.38 (m, 3H), 1.35 (d, 1.3H, J=6.7Hz), 1.23 (d, 1.7H, J=6.7Hz), 0.93 (m,
6H). M*(ESI): 365.2, M'(ESI): 363.2. HPLC (Condition B), Rt: 2.4 min (HPLC purity: 97.6

%).

Example 5: (25,3S)-N,2-dihydroxy-5-methyl-3-{[(2S)-2-methyl-4-pyridin-2-yl

piperazin-1-yljcarbonvylthexanamide (5)
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bis(trinethylsilyl)am de (96.2 nL; 1.00 M 96.2 mmol ;
2.10 eqg.) in THF. The tenperature was raised to 200C

wWo@®e6/0B05m nutes, than | owered again to -78C. BenER1005/053616

brom de (9.40 g; 55.0 nmol; 1.20 eq.) was added and
the m xture stirred at RT for 16 hours. The reaction
m xture was then cooled to 00C and a saturated
sol ution O NHAC was added. The resulting m xture was
diluted with water, extractedoshree tines with Et OAc.
The conbi ned organic Iayers were washed with brine and
I L

Y2 B e T AR PR Rl pyridin-2
m;:mndg)rlﬁcyamcnysb@zl) Imdﬁml@-@mkchex) to give the
product as a colourless oil (9.76 g, 69% . Step b)
(2R, 3S) - 2- benzyl - 3- hydr oxysucci ni ¢ aci dDi i sopr opyl
(2S, 3i ?)-2-benzyl - 3- hydr oxysucci na (9.76 g; 31.65
mmol; 1.00 eq.) was takea in THEN(2S0 nil), cooled to
O0C and was treated wit 10! 65 g; 189.90 mmol ;
6.00 eg.) in water (50%1_ he resulting m xture was
stirred at RT for 48 h.” THF was renoved and the
resi due was taken in water. The aqueous | ayer was

shed .w t r..(100.nL andvvas h|II
HERERBY §'n SA5 ciablromi P Mo pErtaATiPTobRerdt G esr2.2-
dimbbhyH5okéb- 1Bl'ﬂlax(ﬁanl@fj—lﬁﬁieﬂﬁlﬁehﬁhodwpdﬁcﬂt féht¥Mforophenyl (2R) -2-
collected by filtration to give the title product

[(43)r7et-dimpthid tSedeot . 3 dinzplanddsy it imethdpentanoptz. (ntgrmediate 1,
T (5 R T SR PYF (4l v added (33 et i ?]ylpéperazme
(Inteemydipteopadfd engdl. iD fonal; $6l eq) amd G resulting reaction mixture was
2' {1)’;3521&3'%@”@3:@ ?%(%gy?réo&ﬁnl‘hi tl?tggdas( g&teg;w%i 2[:%0 The
o’énﬁmﬂid”ﬁi AY 68 2w ere( Rfa?neﬁtwnﬁsb@& Narvd; erroMgSO); Elﬁlltdred and
chloride (124.73 - 0.93 mml ;

emor@téé in givean piddwrifisation byt qbrfén%&ra@ty (Sl glraélenmfrwnaw% EtOAc
iR heIng) tﬁ%% E@Amﬂ(é MELIVES mEYARE MeBi§h1ARgdIRd as a colorless oil

resi due taken up
(43 mg; 22%) (mixture of 2 dlastere01somers) M'(ESI): 390.3.

Step b) Formation of (2R,3S)-N, 2-dihydroxy-5-methyl-3-{[(2S)-2-methyl-4-pyridin-2-
yipiperazin-1-yl]carbonyl}hexanamide

The title product (5) was prepared following the procedure of Example 1 (step b) but
starting from (55)-2,2-dimethyl-5-((1S)-3-methyl-1-{[(2S)-2-methyl-4-pyridin-2-yl
piperazin-1-yl]carbonyl}butyl)-1,3-dioxolan-4-one (as a mixture of 2 diastercoisomers) (28
mg, 71%). M'(ESI): 363.2; M"(ESI): 365.2. HPLC: Rt: 1.4 min (HPLC purity: 100 %).



10

15

20

CHCl 3. Activated charcoal is added and the resulting
m xture stirred for one hour. Filtration on a pad of

waeelbhe7gave the title product (single diasterpPoOi/EPI085/)53616

as a greenish oil (1.81 g, 74% used in the next step
wi t hout further purification. Internediate 39:
For mati on of
(2R) - 3-cycl opentyl -2-[(4S) - 2, 2- di net hyl - 5- oxo-1, 3-
di oxol an-4-yl ] propanoic acidi&ep a) Formati on of
di i sopropyl (2R, 395)
B3 Pﬁ 4

Y 6! 6L ]M%h@ﬁ#}%_&zo%ﬁ' S HAfy R

L : yxananiidg G onmet hyI )cycl opent ane
(55 6 g, 264.6 rmDI 1,15 eq. ) i n anhydrous THF (250
nmL) under N2 was add @ period of 90 mn. a
solution (I'M of Iithiurirreth ilyl)am de (481
m; 1.0 M 481.1 nmml, 2.144.) - The
tenperature was al |l owednd. OJ@K(.Q?ZOOC and the

m xture was stirred for r ntil conpletion
(monitoring by TLC (Si Q2); cycl Cohexane 8- et hyl
acetate 2; treated with nolibdig acid). Step b)
Formati on of (2R

38 a)Zi'c(rmyabloq@(ﬁS)y‘f—ﬂﬁShy-l(t}’-etllok]ppdelwl)y‘b—lﬁ[{émm?medgzil -d-(Apyridinyl)
| ut 83 2 nm; 5.0 M
RNl bt o

previ ous reaction m nd the solution was stirred
at RT over 3 days. MIBE 0 nL) was added to the
reaction mxture and after 5 mnute;[aﬁder stirring,

| ayers were separated and gani ase was extracted
wi t h potassi um hydroxi de bw’xgo m.) . Conbi ned
aqueous | ayers were washe BE (2 x 150 nL) and
cool ed to 50C under stir |ng Then concentrat ed

hydrochl oric acid was, added dropw se unti |
Tchrettéle pyodyet Migs esepeme dollayying therpyoepdurscof El@mle Ar{gtep a) but starting

RATPEIOL RS AR ph e g ePs it PO 09,22
cﬁmbﬁlyhﬁ@xwd§—©axczlaraﬁﬁ'h] W4-ethexyphenylphntandic eacad oﬁlutengediate 2).
Pc’ul%&%aEtioSha{)}llJ rcﬁlt(jn%rgogggp%ys&lié)g cﬁenlf "B&h) Gl ﬁ% %%Oxlc S’1}1 bcl-h(;“exi lrfp to 50%
EtOAc in c-hex in about 30 min) gave the title compound as an orange solid (190 mg; 52%,
as a mixture of 2 diastereoisomers). M (ESI): 496.5. HPLC (Condition A): Rt: 3.2 min

(HPLC purity: 98.2 %).

Step b) Formation of (25,3S)-6-(4-ethoxyphenyl)-N,2-dihydroxy-3-{[ (2R)-2-methyl-4-(2-
pyridinyl)piperazinyl]carbonyl}hexanamide

The title product (6) was prepared following the procedure of Example 1 (step b) but
starting from (5S)-5-((1R)-4-(4-ethoxyphenyl)-1-{[(2R)-2-methyl-4-(2-pyridinyl)pipera
zinyl]carbonyl}butyl)-2,2-dimethyl-1,3-dioxolan4-one (185 mg; 0.37 mmol; 1.0 eq.).
Purification by reverse-phase chromatography (gradient from 10/90 0.1% TFA in ACN /
0.1% TFA in H;O up to 40/60 0.1% TFA in ACN / 0.1% TFA in H,O in 20 min) gave the

title compound as a white powder (160 mg; 91% as a mixture of 2 diastereoisomers, 56/44).
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solution) and precipitation was observed, filtration
was done to give second crop of the half potassium

W@ 2006/080550 White solid (9.86 g, 17% . Batches P&I/EP2005/053616
conbi ned, taken up in 200 nmL of hydrochloric acid and
extracted with ethyl acetate (150 nlL). After phase
separati on, aqueous phase was saturated with sodi um
chl oride and extracted with ethyl acetate (150 ni).
This | oop was repeated tw ce ivhen conbi ned organic
phase were dried over MgSO4, filtered and concentrated
M?g%@?%%@abhgﬁ .%Cimﬁc AondlioR AN RE BPMif! (HARe Péri§: 100 %).
BPILC Ry orBlitaoncC)o Be&muajor-diasi.(1492) min,; Minhirrdigtsh i D-75ni0x0ae)br/1Bingi: 56/44.
oxol an-4- yljpropanoic acid To a solution of (2R
3S) - 2- (cyclopentylnethyl) 3- hydroxysuccini ¢ acid

I

p 1 1.6 nL, 175.46 mmo
erazinyllcarbonviihexa d€17)18 g; 8.77 nmol
t'on m xture was stirred for
ture was evaporated and the
resi due taken up in CHCL37(200 nlL). [Activated charcoa
(10 g) was added and the resultingnmxture was stirred

at RT for 30 m nutes. Fpkkﬂabh%nkoﬁ a pad of celite

gave the title product asHyedd ewi sh oil. Purification
by flash chromat ography (Si 60; 40-60 mcrons) eluting
wi th Heptane/ MTBE 60/ 40 gave tH® title product (16.30

“%?S")?@’ 'éoﬂ”g"sﬁfa (ﬁ'@a# 2&35)92 ?ﬁ%{”{‘fw%y?ﬂr?@)@w@%éﬁ?yrgf{myl)

raZiflidakbdin thzem@ g8 laat£pna) Formation
oﬁSS)ﬁ}ZHaZ d?lr}rﬁ‘&gtgly (fh% 3-&rr%x%0hylfilla’-1{%4 (2-pyridiny

[)-1-piperazinyl] can/ butyl)-1, 3-di oxol an- 4- one
To a solution of a 55/45 tere0|s ric mxture of
pent af | uor ophenyl (2S)-2-]
di met hyl - 5- oxo-1, 3- dloxola&%fﬂx/ifg n%thylpentanoate
and pent af | uor ophenyl (2Rp- :

e

The title product was prepared following the procedure of example 4 (step a) but starting
from (3S)-3-methyl-1-pyridin-2-ylpiperazine (Intermediate 4) and (2R)-2-{(45)-2,2-
dimethyl-5-oxo0-1,3-dioxolan-4-yl]-5-(4-cthoxyphenyl)pentanoic acid (Intermediate 2, 168

1GH ét RT. The reaction

mg; 0.5 mmol; 1.0 eq.). Purification by chromatography (SiO,, gradient from 40% EtOAc
in c-hex up to 60% EtOAc in c-hex in about 30 min) gave the title compound (126 mg;

51%, as a mixture of 2 diastercoisomers).

Step b) Formation of (2S,3R)-6-(4-ethoxyphenyl)-N,2-dihydroxy-3-{[(2S)-2-methyl-4-(2-
pyridinyl)piperazinyl]carbonyl}hexanamide

The title product (7) was prepared following the procedure of Example 1 (step b) but
starting from (5S)-5-((1R)-4-(4-ethoxyphenyl)-1-{[(2S)-2-methyl-4-(2-pyridinyl)pipera
zinyl]carbonyl}butyl)-2,2-dimethyl-1,3-dioxolan4-one (110 mg; 0.22 mmol; 1.0 eq.)

giving after purification (reverse-phase chromatography) a white solid (51 mg; 49% as a
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[ (4S)-2, 2-di net hyl -5-0xo0-1, 3-di oxol an-4-yl ] -4-net hyl pe
ntanoate (Internediate 1, 792.6ny; 2.0 mol; 1.0 eq.)
WO 00BRF761L5 nl) was added |- (2-pyridyl) pi per azP@EEP2005/053616
(326.5 ng; 2.0 mol; 1.0 eq.). After 14 h of reaction
at RT, the solvent was evaporated to give an oil.
Purification by chromatography (Si Q2) gave the title
conmpound as a colorless oil (as a m xture of 2
di ast ereoi soners 50/ 50). Thi g90¢roduct was di ssol ved on
iPr(}I (10 nmL) at kept at -200C for 48h. The
t a { s . Rt
e D g M D ™) R RPPa T PG fedition A): R
M(IES{HEL@FI&J@ 99 PYE (Condition A): Rt: 5.0 min (HPLC
purity: 77.1 % . 1H NWVR (CDd 3, 300 I\/Hz) d 8.22 (d,
J42Hz I H), 758747(m IH) 6.74-6.63 (m 2H),
amipl pthox 1 Byl-d2pyrimidin-

azjncloylles de®) Fornation of
(28 38) N2d|hydroxyv5} hyl - 3-{[4-(2-pyridinyl)-]I
- pi perazinyl] carbonyljh nam de To sol uti on of
(59)-2,2-di met hyl -5-((IS)-3- thyI -I %4 (2-pyridinyl)
-1 - pi perazinyl] carbonyl } but - Woxol an- 4- one
(250 ng; 0.67 mmol; 1. OHeQ:- N C]—| (5 nm) was added
an agqueous sol ution of hydrcm.yloa ne (50% 0.195 ni;
3.35 nmol; 5.0 eq ) and the resulting reaction mxture
was stirred at RT for 2.5 h. Ats)y er evaporation of the
sol vents, the crude m xture was purified

Sten 6} Eempriioacof (STl Sht-sheowhanidel 1, :f(éR)t%/ Methyl-4-(2-pyrimidinyl)
1% . M (ES|
%922%9& ”@é‘(?ﬁu’gé ?‘Elm’rﬁ’ﬁw gﬁ’éx#‘f"@“‘r’r’n’% (/6 HPLC |(ou [ % y:

100 % . Exanple 2: ~.0©
(2S.3S)-N. 2- d| hydr oxy- 5- | -3-{f - phenyl -1. 2. 4-1
hi adi azol - 5-vn-1 pi per azi nyI | ear bonyl exanam de (2)

(2)Step a) Formation
of (5S) - 2, 2-di net hyl - 5((ISWWI-I-{[4(3 phenyl - |
, 2, 4-1 hi adi azol - )&/

The title product was prepared following the procedure of Example 4 (step a) but starting
from (2R)-2-[(45)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl]-5-(4-ethoxyphenyl)pentanoic
acid (Intermediate 2, 150 mg; 0.45 mmol; 1.0 eq.) and 2-[(3R)-3-methylpiperazin-1-
yl]pyrimidine (Intermediate 7, 87 mg; 0.49 mmol; 1.1 eq.) giving after purification by
chromatography (SiO», gradient from 33% EtOAc in c-hex up to 50% EtOAc in c-hex in
about 30 min) the title compound as a white foam (110 mg; 45% as a mixture of 2
diastercoisomers). M'(ESI): 497.4. HPLC (Condition A): Rt: 4.0 min (HPLC purity:
98.5%).

Step b) Formation of (2S)-6-(4-ethoxyphenyl)-N, 2-dihydroxy-3-{[(2R)-2-methyl-4-(2-
pyrimidinyl)piperazinyl]carbonyl}hexanamide

The title product (8) was prepared following the procedure of Example 1 (step b) but
starting  from  (5S)-5-((1R)-4-(4-cthoxyphenyl)-1-{[(2R)-2-methyl-4-(2-pyrimidinyl)
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5-yl)-1-piperazinyl]carbonyl } butyl)-1, 3-di oxol an- 4-one

To a solution of a 55/45 di astereoisoneric m xture of
w@enwbaidzeor ophenyl (2S)-2-[(4S)-2, 2- PCT/EP2005/053616

di met hyl - 5- oxo- 1, 3-di oxol an™-yl ] - 4- et hyl pent anoat e

and pent af | uor ophenyl (2R)-2-

[ (4S) -2, 2-di net hyl - 5- oxo-1, 3-di oxol an- 4-yl ] - 4- net hyl pe

ntanoate (Internediate 1; 150.0 ng; 0.38 mmol; 1.0

eq.) in DM (1.5 nL) was addado

3- phenyl - 5- pi perazino-1, 2, 4- thiadi azole (93.2 ny;

I )
;\Hi\%é’?él rcgrgg)ré)?}l%@yl? %?n%fe@l 'i%sdi&;ldle{}&%ﬁ@ﬁd@ ﬁlr%m oM Hifinol; 1.0

aqueous solutio
e(ql)NPuwﬁ@tiaddrydrearnxseiphaer@gmhatogtgphn kgraxhaltvxﬁierne’&&/&laetléfd TFA in

RGN LRI B IS ot 15 WERER AP RIS n 20 miny

g'Ehe tﬂértﬁlelcbmbaﬁrﬁ‘l avaswhitel ﬁoWd@ﬂ(S@fnﬁg, al% dshemixqirbef 2 diastercoisomers,
&ég# ds were evaﬁgrate and the resultlng_residue was .
& MUESDE 808y M i et T AP (Sondptiongyi diie magr gy 9-8 min;
rg{n& &igstH ol ridEsforhiiite: 6838 k}@ﬂ'ﬁc @oﬂ?ﬁtf@n A)o R9'2V§m'irhﬁ{PLC purity:
title product as a colorless oil

00%ESI ) : 459.0. HPLC (Condition A) Rt: 4 5 m n (HPLC
purity: 98.5 % . Step b) Formation

of (2S, 3S) - N, 2-di hydr oxy-5-net hyl -3-{[ 4- (3-phenyl -1, 2,4
Eidihsie 9028(38)-6-(4lethdxyph J{[{ZR}-2 42 Maoydgheayh2aftthelpiperazin
To aa ol ution qof

hydroxyhexanamide(9),y| _| - {[ 4- (3- phenyl -1, 2

, 4-t hi adi azol -5-yl) -_o
-| - pi perazi nyl ] carbonyl } [)-1, 3-di oxol an*-one (9.0
ng; 0.019 mol; 1.0 eq.) in jProH ( n.) was added
an aqueous sol ution of hydroxyl am ne 0% 0.0029 n;

0.098 Mol ; 5.0 eq.) anbphﬁé/rﬁsmfﬁng reaction

m xture was stirred at RTHfagy 2 h! Evaporation of the
solvents gave the title product (2) as a colorless oi

(9 ng; 100%. MESI): 432.1; MYESI): 434.3. HPLC
%@%ﬁ&ﬁ%ﬁgo@f B3 S)14W@thbﬂ%hgt}9}ﬁ I EOR)-492-Auorophenyl)-2-methyl
HAipesaB®) Lagrionil} e -3 3y diBethpt-htdicgeolantpmye 2- et hyl - 4- r 4-

(trifluoronethvn

The title product was prepared following the procedure of Example 4 (step a) but starting
from (2R)-2-[(45)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl]-5-(4-ethoxyphenyl)pentanoic
acid (Intermediate 2, 150 mg; 0.45 mmol; 1.0 eq.) and (3R)-1-(2-fluorophenyl)-3-methyl
piperazine (Intermediate 5, 95 mg; 0.49 mmol; 1.1 eq.) gave after purification by
chromatography (SiO», gradient from 33% EtOAc in c-hex up to 50% EtOAc in c-hex in
about 30 min) the title compound as a white foam (106 mg; 42% as a mixture of 2

diastereoisomers). M'(ESI): 513.6. HPLC (Condition A): Rt: 5.0 min (HPLC purity: 99 %).
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pyridin-2-yl | pi perazin-|-yl| earbonvDhexananm de (3) (3)
For mati on

wW@b{068)0721 2- di net hyl -5-[ (1 S) - 3- net hyl - | - ({( 2R) PRFRR100¥053616

-4-[4-(trifluoro

met hyl ) pyri di n-2-yl ] pi perazin-|-yl}carbonyl)butyl]-1,3
- di oxol an-4-one To a 55/45 di astereoi soneric m xture
of pentafl uorophenyl (2S)-2-[(4S)-2, 2-di nethyl -

oxo- |, 3-di oxol an-4-yl ] - 4- net hyé pent anoat e and

pent af | uor ophenyl (2R)-2-[(4S)-2, 2-

e P o e T e

mpérezihygl]carﬁanyl}(Mwimraxyhexanak@'dmmI 2.0 eq.) in DW

10.0 nl added
iy, Pkt e ot PR i prasegure of Bpamete 1 (step b) but
i gt <59)- SQQR)MQCA—&h&&pmml) 1R TudbpRany 2 metry
reaction ent was evaporated an

HIPFéa%“é\élcaiP@nﬂl}%@b]l)\?é’ddlm’?t@Hérdla’ﬁﬂalbﬁpfl%c(tlé% Bt 922 mmol; 1.0
Bt Plurificitbn bEhﬁeveﬂ%hab%%&&@ﬁagﬁpﬁﬁ@meﬂteﬁ&nMd/aﬂ oqf%i TFA in

evaporated to give an oi | hi's residue was purlf

MyNJHE t%réEngrnaHtQ up ¢o §6A38 (H%, A ineAGNgdLitYe TRy ng in 20 min)

g%g%%tﬁwc&%yé “fh?terP %K’) Iaé?el{léo}fsp oeh M% (ngZS h{asteremsomers

1333 (ESDedsh) ; Mém) i488.1. HPLC (Condition C): Rt: major diast. 12.3 min;
QRN h%]gr 0xy- 5- ppt fyl - 3- ({(2R) - 2- met hyl - 4- [ 4-

-2-pyridinyl]piperazinyl}carbonyl)hexanam de To a
soI utll on of

j f | - .
4 r i Eahon e -1 -yl } carbonyl ) butyl -1, 3

-di oxol an-4-one (142 ng; 0.31 mml; 1.0 eq.) in MeCH
(5.0 mL) was added an aguec sol uti on of

hydr oxyl am ne (50% O0.Q46 mL; 1-85 n::i; 5.0 eq.) and
the resulting reactHoeR m:xt mas«s@ir ed at RT for

4.5h. Evaporation of thegosolye ga an oil. This

resi due was taken up in MeOH (2 m/1 nL) and

purified by reverse-phase chronatography to give the

title product (3) as a

The title product was prepared following the procedure of Example 4 (step a and b) but

starting from 2-[(3R)-3-methylpiperazin-1-yllpyrimidine (Intermediate 7). Purification by
reverse-phase chromatography gave the title product as a white powder. M (ESI): 364.2;
M'(ESI): 366.0. HPLC (Condition A): Rt: 2.0 min (HPLC purity: 99.4 %).

an
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white powder (40 ngy; 29.8% as a single
di astereoi soner. M (ESI): 431.0; Mt(ESI): 433.6. HPLC

w@ ewndidzson C): Rt: 10.8 mn (HPLC purity: 98.FH/EP2005/053616

Exanpl e 4: (2S.3S)-N. 2-di hvdr oxy- 5-net hyl - 3-{

[ (2R) - 2- et hyl - 4- (2-pyridinvn

pi per azi nyl | car bonvUnhexanam de (4) (4) Step a)

For mati on

of (5S)-2, 2-di nethyl -5-((1S)-3inet hyl -1 -{[ (2R) - 2- net hyl
-4-(2-pyridinyl)

If%etg?ez%lgﬁvgdt g@c{s S)Q@ék}db%h&tv)ng thd prcQ&ﬂﬁe 8 'Egiaﬂﬂjfe 4 ?st€p a and b) but

col

S(‘mg ZFOFI( fﬁ)'QMMI-mmhﬁpwﬁm P~ yB)ij!emmbaHudﬁgdAtripn&y reverse-
LA BB, A G IR o

2912, HPYA (Cohdlition )i Rt532 158 (HPLC pakityd 849,%)3. 28 mol ;

1.0 eq.) and DIEA (1.18 nm; 6.89 nmol; 2.1 eq.) in DW
(4 nL) was added HATU (1.37 g; 3.61 mml; 1.1 eq.) and

lﬁﬂﬁn’gl@ §4! (‘%55'3@%-5 g rizin-1-yl

then added and the resultl ng reactl on mixture was
stirred for 14 h at RT. Wate ed and the

m xture was extracted vgth, Et o'me conbi ned

organi c | ayers wer eqgvaghed wi an aqueous sat ur at ed
solution of Nad, drifd gve SO4 filtered and

evaporated to give an oi PH ®his residue was purified

by chromat ography (gradi ent f{lg)gn 33% Et QAc in c-hex up

to 50% Et CAc in c-hex in abou O mn) to give the

Thel tit® Pro@Gk Ghas Frcparsifollowii thél ptdeddurbBr RARMpIES (Scp a and b) but

m xture of 2 diastereoi soners (HPLC (Condition D):
siaxfies - frem 3R3-k{2fuorer frarethoxgohsryll3-meihypipsianise: Purification by

2

ré?érs ( hFaE Cmor aﬁo a%ﬁg g%g R Ltﬁle(ﬁ‘agi&jd&tg? %an?llﬁ%)enp&der MQ(ESI) 410.2;

lvzif(@SBf g@3 :‘Ih)[%@(mﬂmy‘\)ﬂﬂét hyin GIRLG pRjty 8@y | - 4- (
pyridiny

Example 13: (25 -3-{[(2R)-4-(2-fluorophenyl)-2-methylpiperazin-1-yljcarbonyl}-

N,2-dihydroxy-5-methylhexanamide (13)

o >; N
Ho\uké;f\gN\‘) @

13

The title product was prepared following the procedure of Example 4 (step a and b) but
starting from (3R)-1-(2-fluorophenyl)-3-methyl piperazine (Intermediate 5). Purification
by reverse-phase chromatography gave the title product as a white powder. M (ESI): 380.1;
M'(ESI): 381.9. HPLC (Condition A): Rt: 3.1 min (HPLC purity: 100 %).
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pi perazi nyl ] car bonyl } hexanam de To a sol ution of
(5S)-2,2-dinmethyl -5-((IR)-3-methyl -1 -{[(2R) - 2- net hyl -

wo ¢@epyr7sdi nyl ) PCT/EP2005/053616

pi perazi nyl ] carbonyl } butyl)-1I, 3-di oxol an-4-one (517
ng; 1.33 mmol; 1.0 eq) in iPrCH (2.0 nL) was added an
aqueous sol ution of hydroxylamne (391.5 m; 6.64
nmmol ; 5.0 eq.) and the resulting reaction m xture was
stirred at RT for 40 mi n. HPU@ anal yses showed t he
presence of 2 di astere0| somers (75/25). This reaction

drboxivii-5-o ethythex apaniidhe lﬂ)rst el uted peak grad| ent
startlng from 100%H20 up to 75% H2O igy ACN in 5 m n,
then isocratic 75% H20 in ACN for mh; flow 50
m./mn) to givethetitée;rg)ﬁﬂe“ as a white

powder (230 ng; 47%o. 1 , 300 MHz) d 8.10 (m
IH), 7.58 (m |H), G.ﬂ%l% . 6.69 (m IH),
4.84-4.70 (m IH, 4.60 PhOIH), 4.48 (m 0.4H), 4.19
(m IH), 4.13-3.98 (m 2H), 3.44- 3 55 (m 0. 6H),

3.30-3.07 (m 2H), 3.05-2.82 (m IH), 1.94-1.76 (m

Stéf) @) Forggtian GRSRI-(G8)-]-{14-methoxyphemy))pipeazivit-yij carbomyl}-3-

. IH,, )76, 2 B, 6H). M+(ESI): 365.2, M
’%’%@f’%"’yﬁ 27 @me%ig%yz"o&x"? i nd B), R 2.4 mn (HPLC
purity: 97.6 9%. Exanple :

(2S.3S)-N. 2-di hvdr oxy- 5- S) 2-met hvM pyri d
in-2-yl piperazin-1-v ar on U xa amde(5) (5) Step
a) Formation

of (5S) - 2, 2- di net hyl - | Sh- 3 msthyl-l-{[(ZS) 2- et hyl
-4-pyridin-2-

yl pi perazi n-1-yl carbonyl }butyl)-1, 3-di oxol an-4-one To

Fe sol enldl opolationy 6¢)450fd|(a§)c 7 Bl)@&rélme&ly#ﬁ)qnglé -dfoxolan-4-yl]-4-

or oph
‘gi&ﬁ%ﬁ%“#“ ch? ?}?1‘:.3%@9 qdS o°)?8 Fg @Wﬁ 3%0244t7h0§|51m11%r g eebach et al,
Bad, peat @fnithé@é.so WughWol.(AR)p133-159 but starting from d11sopropy1 R)-(H)-
malate, 150 mg, 0.65 mmol) in anhydrous DCM (3 mL) were added DIEA (115 pL, 0.69

mmol) and fluoro-N,N,N’,N’-tetramethylformamidinium hexafluorophosphate (190 mg,
0.72 mmol, Aldrich). The reaction mixture was stirred at 0°C for 40 min. Then a solution of
1-(4-methoxyphenyl)-piperazine (138 mg, 0.72 mmol, Chess) and DIEA (115 uL, 0.69
mmol) in anhydrous DCM (1 mL) was added. The reaction mixture was stirred for 1 hour
at RT and then poured on a silica column (30 g, wet with c-Hex/EtOAc 4:1). Purification
was performed with a gradient cHex/EtOAc 4:1 to c-Hex/EtOAc 1:1 in 30 min to give 158
mg of a white powder. Recrystallization from iPrOH gave 112 mg (43%) of the title
compound as a white powder. HPLC, Rt: 3.02 min (purity: 99.0%). LC/MS, M (ESI):
405.3. "H NMR (CD;OD, 300 MHz) § 7.00 (d, J=9.2 Hz, 2H), 6.89 (d, J=9.2 Hz, 2H), 4.56
(d, J=8.7 Hz, 1H), 3.87 (m, 3H), 3.78 (s, 3H), 3.73 (m, 1H), 3.50 (m, 1H), 3.15-3.00 (m,
4H), 1.93-1.72 (m, 2H), 1.66 (s, 3H), 1.58 (m, 1H), 1.56 (s, 3H), 0.98 (d, J=6.4 Hz, 6H).
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25

[ (4S)-2, 2-di net hyl -5-0xo0-1, 3-di oxol an-4-yl ] -4-net hyl pe
ntanoate (Internediate 1, 198 ng; 0.50 mol; 1.0 eq.)

wo 00BRF76¥ nl) was added PCT/EP2005/053616

(3S)-3-nethyl-1-pyridin-2-ylpi perazine (Internediate
4, 88.6 ng; 0.50 mmol; 1.0 eq.) and the resulting
reaction mxture was stirred 48 h at RT. Water was
added and the m xture was extracted with Et20 The
conmbi ned organic |ayers were inashed with brine, dried
over MgSH, filtered and evaporated to give an oi

72 %H/o )fFé}ﬁz'&h&poMﬁg )) R ﬁfrﬁ@g‘ t{& ﬁﬁth ﬁér&p}r)]szaQﬁ- 3/1]

EtOAC I n to 40
tgahuwﬁH%mEMWMeumampbu%@ as a colorless oi | (43 ny;

ﬁqz?p r%%t lruorH}(?:itol?]:JES%{(;fcjjl &fé)ef ?ﬁl -me ’zyphe Yq)%i%le azin- ?yl]carbonyl} -3-

rﬁaRylsaM)m 2ddmdﬁy>dngwmﬁomx4knnb (30§ Ing2&p7 2oy iy {PrOHPWIML) was
i di n- /y perazi n- %@ycarbonyl}hexananlde The title
qsiﬂ%laép squewa% S?JW@H’a? droylaning §8Q HE) prd thedigsting mixture was

Exﬁrg?‘_ggl?g }o(ﬁfrrliieot%ﬁ T gt?fiﬁ% lwcfﬁt% rstngfag fidied off, washed with water and dried

lﬁ)ieﬁredactddy[breisu{e[ t(oZ@)ze 36meg [(53% pof thdi title2eophpound as a white powder.
b l.an-4- 1

B G 1oy L Oy L it 0 7 R b A% ovm

bR’?PP 36? %ﬁz) éMr()E%h,) J—9316ﬁz 2H)HB1RG:(dR=9. 1114, 7)) 4(09R4C1=6.8 Hz,

1(HZ)S3 Q@)(m@ 2H)- /%8 ;ﬁﬂbﬁﬂﬁ (. 3 B8 dme X YD.33 49 (RRJHR 3pkt2.99 (m,

J(fié) 1?%53 S@gkjﬂa%f @({jrﬁi flf.gg%ﬂn[‘iﬁj,ﬂéé’(%[ ROy Hhe¥RN YR, 1-6.4 Hz,

IH) 5S)-5-((1 S)-4-(4-ethoxyphenyl)-1-{[(2R)-2-net hyl - 4-

(2-pyridinyl)
p|pera2|nyl]carbonyl}butyl) 2, 2- dlnethyl-l 3- di oxol an-

3) and (2R) 2. [ (495)-2, 2.
di met hyl - 5- oxo-1, 3-di oxol gn-4-yl] - -ethoxyphenyl)pe
nt anoi ¢ aci d (Internedlérg\Z)r/\N

L OH O

as
The title product was prepared following the procedure of Example 4 (step a and b) but
starting from (3R)-1-(4-chloro-2-fluorophenyl)-3-methylpiperazine. Purification by
reverse-phase chromatography gave the title product as a white powder. M(ESI): 414.2;
M'(ESI): 416.2. HPLC (Condition A): Rt: 3.4 min (HPLC purity: 99.0 %).



Purification by chromatography (Si @2, gradient from

33% EtQAc in c-hex up to 50% Et QAc in c-hex in about
w@oaiomy7sgave the title conmpound as an orange BOI/EP2005/053616

(190 ny; 52% as a mxture of 2 diastereoisoners).

M(ESI): 496.5. HPLC (Condition A): Rt: 3.2 min (HPLC

purity: 98.2 % . Step b) Formation

of (2S, 3S) - 6- (4- et hoxyphenyl ) - N, 2-di hydr oxy- 3-{[ (2R) - 2-

met hyl - 4- (2- pyridinyl) pi peraz4 nyl ] car bonyl } hexanam de

The t|tIe product (6) was prepared follomnng t he

Zinyl ] oarbonyl Jbutyl ). 2, 24d|nethyl-l 3fli oxol an- 4- one

(185 ng; 0.37 mmol; 1.0 e . Purl q t1on by

rever se- phase chronatog y from 10/ 90 0. 1%
TFA in ACN / Ol%TE,s 040/6001%TFA|n
ACN / 0.1% TFA in H2O Nn Ep/ﬂgave the title

compound as a white pomdé@*0160 my; 91% as a mxture

of 2 di astereoi soners, 56/44h6M (ESI): 469.2; M-(ESI):

471. 3 HPLC (condltlon A: R: 2.2 mn (HPLC purity:

TH(it0é) prothirit Gvals (fmepirddl folloWing tht pratedure ofl Exampleld.(stepraand b) but

d 56/ 44, le 7:
R O B PR 8By v
fhgbe éhr&ﬁat:fa srlﬁgmf&l@m@p@aumals laGAGROSBHIIE NTORSN 757 M (ESI):

é&; Step a) Fornmtion
(25§PL§( ndijion A)Rigl Aawip §HBRG | pprity: P77 28) - 2- net hyl - 4-

(2-pyridinyl)
p|perazrnyl]carbonyl}butyl) 2 2 di met hyl -1, 3- dloxolan-
Elxag 2R.3IN)S3-{i4 ab 8 h-f-9 ' i

roc dure of ??8nple 4 (step a) but starting from
10 i@ﬁ%iﬁsiﬂgﬁﬂgﬁ pyri di n- 2-yl pi perazi ne (Internediate
4) and (2R)-2-[(4S)-2,2-

F
di net hyl - 5- oxo- I , 3- di oxol a% 5 et hoxyphenyl ) pen

tanoi c acid (Interned|aKe

H OH ©
an
The title product was prepared following the procedure of Example 14 (step a and b) but
starting from 1-(4-fluoro-phenyl)-piperazine di-hydrochloride and DIEA. Purification by
reverse-phase chromatography gave the title product as a white powder. M (ESI): 366.2;

15 M'(ESI): 368.2. HPLC (Condition A): Rt: 2.1 min (HPLC purity: 100 %).

20
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ng; 0.5 mol; 1.0 eq.). Purification by chromatography
(Si2, gradient from40% EtOAc in c-hex up to 60%
WER@401G781 c- hex in about 30 min) gave the titlBCT/EP2005/053616

conmpound (126 ny; 51% as a mxture of 2
di astereoi soners). Step b) Formation
of (2S, 3R) - 6- (4- et hoxyphenyl) - N, 2-di hydroxy-3-{[ (2S) - 2-
nmet hyl - 4- (2- pyridi nyl) pi perazi nyl ] car bonyl } hexanam de
The title product (7) was prapared foll ow ng the
procedure of Exanple 1 (step b) but starting from

(

R N (2di X pxanamide , 3-di oxol an- 4- one
(110 ng, 0. 22 nnDI 1. O eq.) giving af@e purification
(reverse-phase chronatograp ) a solid (51 ny;
49% as am xture of 2 diQﬁ eol . M(ESI):
469.3; Mr(ESI): 4714, 2 (Godition A): R: 2.2 min
(HPLC purity: 99.2 %. NEx nplle 8:
(2S. 3S) - 6- ( 4- ethoxyphenvnQMIQ dlhvdroxy 3-{r(2R) - 2- et

hyl - 4- pyri m di n- 2-yl pi perazi n-| - vHcar bonvUhexanam de

(8) (8) Step a) Formation of (18)

58 5- éIS) 4- (4- ethoxyphenﬁl)-l- (2R) -2-nethyl -4-(2
Ipyqltiemi)r@ wif[was prepared following the proce ure of Example 4 (step a and b) but

AL PSRN )52 S 1 i e

Pz Rlunfieatidn B aeyrre-phages clpmajogiaphy sgase ttha gitlé rpooduct as a white

o ST AR o HILE (oo ibef P B2 S g urio

930%& mmol; 1.0 eq.) and
2- [(3|9) 3 met hyl pi perazin-1yl] pyr|n1d|ne
(Internediate 7, 87 ng; 0.49 mmol; 1.1 eq.) glVlng

t o) ;
TRl (3 4R O ARIOTON b pareg g Ay available
stdrong nBGriaisndy smretllswntéem) mpmganhesawsmgvmﬂu solﬂlugwpham Gnd solid-

0
prflgSe c %II/IOIS rsy parlotg]cgit lﬁxampfes %f synthetic pathways for the will be described.

A preferred process for preparing a compound of Formula (VI) consists in coupling a
dioxolane-protected di-carboxylic acid of formula (VII) with the appropriate amine (VIII)
to form the intermediate (IX) wherein E, R' and R" and n are defined as above (Scheme 4
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. acid 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.
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15

di ast ereoi sonmers). M+(ESI): 497.4. HPLC (Condition A):
Rt: 4.0 mn (HPLC purity: 98.5% . Step b) Fornation

w@b{0a8)076t ( 4- et hoxyphenyl ) - N, 2- di hydr oxy- 3- { [ (PR/ERL2008053616

hyl - 4- (2- pyrimdinyl)pi perazi nyl ] carbonyl } hexanam de
The title product (8) was prepared follow ng the
procedure of Exanple 1 (step b) but starting from
(59)-5-((I R~™-(4-ethoxyphenyl)-I-{[(2R)-2-nethyM(2-py
rimdinyl)piperazinyl ] 116

car bonyl } butyl) -2, 2-di met hyl -1, 3-di oxol an™-one (109

mg; 0.22 nmmol; 1.0 eq.). Py h&h&?ti on by reverse-phase
chr omat ogr aphy ggradl ent from20/80 0.1% TFA in ACN /
0.1% TFA in H2@Up to 45/55 0.1% TFA in ACN / 0.1% TRA
in HOin 2 n) gave the title conpound as a white
powder (54 42% as a mxture of 2 diastereoi sofrer’s,
68/ 32). M 470.2; Mr(ESI): 472.2. HPLC (Condirtron
O: Rg or dlast 9.8 mn; mnor diast. '

Qr .o|.58/ 3’2%/5%6 (Cond| tion A): Rt:

purifly: 1009 anpl eCarpling N\)
(2S. 35)96- ?4 et vp 3-{[ (2R -4- (2-f| orloptlenvp- 2
- met hyl pi perazi n

-1 -yl c&YWonvU- N, 2-MMBvdr oxyhexanami de (9) (9) Stpdp a)

t
€ e, Id%of(fepgjla &V {IQ g ?ME}HJ@H¥ Flyaqab]f[O( Eﬁ) be4ob(t32n?q %‘E}P Qrotocols
@P@ﬁuéslmﬂemet hyl _ _
pi per azi nyl ] carbonyl }butyl) -2, 2-di et hyl -1, 3-di oxol an-
4-one The title product was prepared foll ow ng the
G R ATC R R ol o e

pretebtediapdhemylhmpedﬁm waenecR (i ntproteetttigagreur® such 59 tipgtyl, benzyl,

BT sttty AL f 5 a il HhBERR b ilowed by =

Khown&ipotc@aviestad toford dbmpdgtof GBrnya (VI) (Scheme 5 below).

Scheme 5
R" R'S
] H,N-O R®
0o E” R Step a) \Rs (0] (\ E”
N \) + - HOS N N \)
0] Step b) deprotection (if R8 is not H) H
(1X) (V1)

The HPLC data provided in the examples described below were obtained as followed.
HPLC: Waters Xterra® Cg 3.5 um column 50 mm x 4.6 mm; UV detection (maxplot);
flow: 2 mL/min;

Conditions: 8 min gradient from 0.1% TFA in H,O to 0.07% TFA in CH3CN. 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:
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30

chr omat ogr aphy (Si @2, gradient from 33% Et OAc i n c- hex
up to 50% EtQAc in c-hex in about 30 mn) the title

wa@ewpouwsh as a white foam (106 ng; 42% as a n RCT/ER200$/053616

2 di astereoi somers). M-(ESI): 513.6. HPLC (Condition
A: R: 50 mn (HPLC purity: 99 %.Step b) Formation
of

(2S) - 6- (4- et hoxyphenyl )-3-{[ (2R)-4-(2-fl uorophenyl) - 2-
met hyl pi perazinyl ] carbonyl }-1IN 2- dhydr oxyhexanam de
The title product (9) was prepared follow ng the

I%M{s% (@ RW et hoxy ptﬁgtﬁﬁ %an%{'f ?ﬁeaeﬁrana&-s Pf’%??%dp clow were

abjdinedsifelidwdd: 'H-NMR: Bruker DPX-300MHz.
pi perazi nyl ] car bonyl } butyl) -2, 2-di net hyl -1, 3- di oxol an”
-one (112 ng; 0.22 mmol; 1.0 eqg.). Purification by

Tt&\dﬁﬂ@ﬁm@k@gmsb@ﬁm&tcwlwapmab[@wad iusgd: from 40/ 60 0. 1%
i % TFA in zL;:’to 65/ 35 0.1% TFA i n

DHEDTOD! REIF (B0 Ao TS riATBorpbe] (rom Fluka), 3-
IHBIQQ YCheBFIpfopdd t(?roﬁpv)gﬁﬁcﬂ)S%lgg brgﬁ/&eaﬁﬁ'&nmf“ﬁfkg eHSATU (from

di ast ereoi sorrers h{ﬁ(
Aﬂ@ecll) %M@e(t@xmromamw (&pm Riukajya]ithiungj bisfirimgt ylsﬂyli*amlde (from

%Q@S) ; I%b%ﬂeﬁetg n@’“g% ‘Zhhgz; ?%‘%‘T?‘%ﬁ% Wﬁ?’b&g{zem (from
Aldneh)z tryb-tplwpehqum dﬁ-oyﬂ Addrichy pallbdiymi@acdertd (fedm (Addds), copper
G e e RS TR D Bieedis QbR eht | T phens
?e{rﬁzghe? Hr Byd¥BEHIOHdR! FRma A 18vidh)Y h-][S)Xti'l'ﬂﬂbl‘ii)hféﬁlyl)pyrlde—yl]plperazme

ntermediate 7). Purification by reverse

( %Mﬂﬂgﬂaﬁhﬂv@weﬂdm@ﬁﬁﬂl%y pyodingem a§10b1pomﬁ¢ t drom Array), 6-

1%&]70 t1 %}1‘:@0)1%1%6@1' §1 MK"E&@’C gélj %e&ylﬂ;gtlﬁ =2 %)plperazme (from

Hﬁnmmiem),ll 1(6-chloropyridin-2-yl)piperazine (from Bionet), 1- (5—chloropyr1d1n—2—y1)

R N BEargeg: bEraai: 7 Tphlob b DR PERaRA ETUABCR), 4

(€1cRIorophenoxy)piperidinium chloride (from Array), 1-(2-chlorophenyl)piperazine (from

EmkaChem), 6-methyl-4-piperazin-1-yl-2-(trifluoromethyl)quinoline (from Maybridge), 1-
[3-(trifluoromethyl)pyridin-2-yl]piperazine (from Maybridge), 1-(3,5-dichloropyridin-4-yl)
piperazine (from Maybridge), 1-(2-methoxyphenyl)piperazine (from Fluka), 1-(4-chloro
phenyl)piperazine (from Acros), 2-piperazin-1-ylpyrazine (from EmkaChem), 4-(2-
piperazin-1-ylethyl)morpholine (from EmkaChem), 2-piperazin-1-ylbenzonitrile (from
EmkaChem),  (1S,4S)-5-(4-fluorophenyl)-5-aza-2-azoniabicyclo[2.2.1]heptane  (from
Aldrich).
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(H The title product was prepared follow ng the
procedure of Exanple 4 (step a and b) but starting

WO e {BS) - 3- met hyl - | - (4- met hyl pyri di n- 2-yl ) pi peT/BR1008053616

Purification by reversephase chromatography gave the
title product as a white powder. MESI): 377. 2,
MH(ESI): 379.2. HPLC (Condition A): Rt: 2.2 min (HPLC
purity: 84.4 % . Exanple 12:
(2S.39)-3- {[(2R)-4-(2-f|uoro458nethoxyphenvn-Z-nethyIp
I perazin-|-y
REARNe R ot SR AR A p TR S
pehtabgigapide 4 (step a and b) but starting from
(3R -I-(2-fluoro-5- netho\yphenyl) 3- net hyl pi per azi ne.
Purification by reverse-phase chromatography gave the
title product as a white er. M(ESI): 410.2;
M-(ESI): 412.3. HPLC ( Condi A: R: 3.1 min (HPLC
purity: 68.2 % . Exanple 13: 35)-3-{r(2
) -4-(2-fl uorophenvn-2- et hyl pf pdragin-1-yllcarbonvu V,
2- di hvdr oxy- 5- net hyl hexanamiode(1 ?13) The title
product was prepared follo Ot H& procedure of
Exanple 4 (step a and b) but 'starting from
el sPibeikchk augnRaRBR ) 3 - ety pi per azi ne

ermedi at e . Purification by reverse-phase
chronatography gave the title product as a white

]?-&)\A%l}dfat%& )&F szwgyﬁ 32% 3 |Sr}v5 (aﬁaﬁ:&ydgrg)rqmutang%%e

% . Exanpl e 14:

(2R, 3S) - N, 2-di hvdr oxy- 3- {[40( - et hoxyphenyl ) pi perazin
2.yl carbonvU-5-net hyl he 14) (14) Step a)
For mati on

of (5R)-5-((1S)-1-{[4-(4- nethoxyphenyl)plpera2|n l-yl]c
wdsagngibdized-as decribed above.

Intermediate 10: (2R)-2-[(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl]-5-[4-(trifluoro
methoxy)phenyl]pentanoic acid
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20

met hyl butyl ) -2, 2-di net hyl -1, 3-di oxol an-4-one To a cold
sol ution (00C) of

W@ 2850751 4R) - 2, 2- di net hyl - 5- oxo- |, 3- di oxol an- BeyEP2045/053616
nmet hyl pent anoi ¢ acid (prepared according to WO
94/ 02447 or simlarly to Seebach et ah, 1990, Og.
Syntheses, Coll. Vol. Ill, pl53-159 but starting from
dii sopropyl (R)-(+)- malate, 150 ng, 0.65 mmol) in
anhydrous DCM (3 rnL) were added DI EA ( 115 nmL, O0.69
mol ) and fluoro-N,N,N , N -tetranethyl f or mam di ni um

f r n_2ALOE L
R e e TR
phehyit-2 gnopny i} bitdnedivabeo x y pheny| ) - pi per azi ne (138 ny,
0.72 mmol, Chess) and DIEA ( 1 15 nlL, 0.69 mml) in
anhydrous DCM ( 1 nl) was added. The reaction mxture
was stirred for 1 hour FaVRT and then poured on a
silica colum (30 g, wetow.th c-Hex/EtQAc 4:1).
Purification was perforne ith a gradi ent cHex/Et CAc
4.1 to c-Hex/ EtOAc 1:1 in into give 158 ng of a
whi te powder. Recrystall Li%;d} fromiPrOH gave 112 ngy

(43% of the title conpo , ite powder. HPLC,

Rt: 3.02 min (purity: 99.0%.o4G M5, M+(ESI): 405. 3.

1H NMR (CD30D, 300 MHz) d 7.00 (d, J=9.2 Hz, 2H), 6.89

Tada sdleor2oHiijsoRidpyl QRS )2ehllyl-3-dydrokxdybutdriddioak. @atefmpediate 2a, 5.0

3H), 3.7 , 3.7 I , 3.5 1
& Thea Findth {9 e AT IR Ly A6y 24 Flggh (BFC(50.0 L) was
ad8d1-bomd - iriffuoRfndtBoxyfidhzere.- (933 61 21.3 18mdl; 14, eq.). To this solution

6H) . Step b) Formation i

veas( e d g sonicated ntygronk triso-{qlyiphosphine KBRS gh d i ik )k Bz eq.) and
ﬂgg?g%ig%lglll)o%@{g&%ghk 'n?g; quh%lngﬁ )Gﬁﬁae@.)qﬁ‘ C(Iﬂﬂgé}\l (-E%E‘) The reaction was
stibiey -ab 307C §yr- 14 ] doolett weR K amyl phe nglvynis peraevapetatod (ratavap). The

banyl } - 3- . net hyl )-2,2-dinet hyl -1, 3-di 0xol an~- one
TI0E W w0 TBIOAT dnd e P AR syl grERe SRpER or NTLLCL,
ACHROHIE saRirdtéd Solutidn HHNAIPEOL and tHen (WBth 4Hldquedsh daliRated solution of
resulting mxture was _stirred at RT for 2 hours. Then

He i dideds gyeroMea®s Fyaperatign Al the sabierid egyer an wily Eurification by
A AbEshy (Si0,, gradient from 10/90 EtOAc/c-hex to 100/0 EtOAc/c-hex in 30 min.)

gave a colorless oil (6.98 g, 86.2%). M"(ESI): 419.2; M'(ESI): 417.0.

Step b) Formation of diisopropyl (2S,3R)-2-hydroxy-3-{3-[4-(trifluoromethoxy)phenyl]
propyl}butanedioate

To a solution of diisopropyl (2S,3R)-2-hydroxy-3- {(2E)-3-[4-(trifluoromethoxy)phenyl]-2-
propenyl}butanedioate (6.98 g; 16.68 mmol; 1.00 eq.) in methanol (105 mL) under N,
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under reduced pressure to give 56 ng (55% of the
title conpound as a white powder. HPLC, Rt: 1.57 mn

W@ puwesiotorst 99. 1% . LG M5, MH(ESI): 380.2, M ESIpCT/BFRNR053616

1H NMVR (CD30D, 300 MHz) d 7.01 (d, J=9.1 Hz, 2H), 6.89
(d, J=9.1 Hz, 2H), 4.05 (d, J=6.8 Hz, IH), 3.96 (m

2H), 3.80 (m IH), 3.78 (s, 3H), 3.68 (m IH, 3.49

(m IH), 3.15-2.99 (m 4H), 1.72 (m IH, 1.54 (m

| ), .29 (m IH), 0.96 (d, Jd26.5 Hz, 3H), 0.95 (d,

J=6 4 Hz, 3H). Exanple 15:

p@r Zﬁl@e \fas{apflgﬁd -G-8 67 CH0R G (P17 IR QPN TR ABLRE VRS then
hysrdgonattd N1d£_’:r 2 bars of hydrogennfet Wbl 4t &dahherradetignirBixtyre $)as then

Rl PR AR TR RO R L BB o P oo ©

(3R -1-(4- chI or o- 2-fl uorophenyl) - 3- et hyl pi per azi ne.
Purification by reverse-phase chromatography gave the
Stép &) EFapimafedf (28, 3R)-MhydroxpevE g ﬂ-(trMubEﬁhe)ﬁhoxﬂMe@l] 'propyl}
M-(ESI ) : 4162 HPLC (Condition A): R: 3.4 mn (HPLC
W’ie ipicapid 0 o . Exanpl e 16:

(2S. 39) - 3- {r(2R) 4- (5-chloropyri di n- 2-vn- 2- et hyl pi per
azin-1-yll carbonvU N 2-di hvdr oxy- 5- met hyl hexanam de
(16) (16) The title produtt-was prepared follow ng the
procedure of Exanple 4 (ste

h omat ography gave the
title product as a white powder: MESI): 397.2;
I\/Hr(ESI) 399 2 HPLC(Cond|t|o¢JH A): Rt: 1.4 min (HPLC
urity

b R%S)SOISU?IP 4016 4@%@@% h@%ﬁﬂar%@da%y@1{33[41(%15196@ﬁ1¢@w)pheny1]
ol B Reae (6 9B Lh Y b BEXABRM (F&. | th/THF/water (3/1; 140 mL) was added

potassium hydroxide (5.59 g; 99.6 mmol; 6.0 eq.). The reaction mixture was then stirred for
14h at RT. The aq. layers were acidified with an aqueous solution of HC] to pH 2, extracted
with EtOAc. The combined organic layers were then dried over MgSQOy4 and evaporated to
give the title compound as an oil (6.19 g), used in the next steps without further

purification.

Step d) Formation of (2R)-2-[(4S)-2,2-dimethyl-5-oxo-1,3-dioxolan-4-yl]-5-[4-(trifluoro
methoxy)phenyl[pentanoic acid

To a solution of (2S,3R)-2-hydroxy-3-{3-[4-(trifluoromethoxy)phenyl]propyl } butanedioic
acid (5.58 g; 16.6 mmol; 1. 0 eq.) in acetone (61 mL) was added 2,2-dimethoxypropane
(3.5 mL; 28.2 mmol; 1.70 eq.) and copper(Il) chloride (220 mg; 1.66 mmol; 0.1 eq.). The
resulting reaction mixture was stirred 14 h at RT. The reaction mixture was evaporated and
the residue taken up in Et,O and filtered on a pad of cellite. The liquids were evaporated
again and the residue was treated with activated charcoal in Et,;O and filtered on a pad of
cellite to give the title product as a greenish oil used in the next step without further
purification. (5.85 g; 93.7%). M (ESI): 377.0; M"(ESI): 375.1.



(17) The title product was prepared follow ng the
procedure of Exanple 14 (step a and b) but starting

wo e@alo764- f | uor o- phenyl ) - pi per azi ne di - hydr ocPCDEPZIE5/053616
and DI EA. Purification by reverse-phase chromatography
gave the title product as a white powder. M (ESI):
366.2; MH(ESI): 368.2. HPLC (Condition A): Rt: 2.1 mn
(HPLC purity: 100 % . Exanpl e 18:
(2R3S) - 3- {f(IS.4S)-5-(4-fIuonophenvn-z.s-diazabicvclor
2. 2. 11hept 2-yll
rsIEmele

ide(19put startlng from
| )- 5-aza-2-azoni abi cyclo[2.2.1
Purification by

(IS 48)'5 (4 fluoropmé
] heptane chloride and D
rever se- phase chronatograph gave t title product as

a white powder. M (ESI): KNM( 1): 380.0. HPLC
(Condition A): Rt: 2.8 H? : T:purlty 98.0 % . The
novel derivatives accordlngOﬂGJFornuIa (VI') can be
prepared fromreadily avail ablg starting materials by
several synthetic approaches, using both

Sen gl iFormepas ef 6h74- MR)d‘f:ﬁﬁstéowéﬁthtk&Mp{ﬂdtugmhgnyl)plpemzm-l -
Sy the will be

ygﬁgggral"gé%’%l) §b%?1 FI %Irl%\ggaés ;'o‘{ preparing a

compound of Fornula (VI) consists in coupling a

di oxol ane-protected di;carboxylic acid of fornula

(VI1) with the appropfi a amne (VII11) to formthe

internmediate (I1X) wherei , Rl and Fand n are

defined as above (Schenme 4 bel ow). eral protocols

for such coupling are glve el gw I n t he Exanpl es,

usi ng conditions and net Rods wel I” known to those

skilled in the art to pr aPe &n ani de bond from an

am ne and a carboxylic acid or carboxylic acid

Ttera cald Y& Q) esaduticnCiofl @R)-Q[(48)2,2-dimdthyl-5-0x0-1,3-dioxolan-4-yl]-5-(4-

ethoxyphenyl)pentanoic acid (Intermediate 2, 150 mg, 0.44 mmol, 1.0 eq) and DIEA (242
mg, 1.9 mmol, 4.1 eq) in anhydrous DMF (2 mL) was added dimethylamino-([1,2,3]

triazolo[4,5-b]pyridin-3-yloxy)-methylene]-dimethyl-ammonium hexafluorophosphate (186
mg, 0.49 mmol, 1.1 eq). After 2 min of reaction, the 1-(4-fluoro-phenyl)-piperazine di-
hydrochloride was added and the reaction stirred overnight at room temperature. Water was
then added and the aq. phase was extracted with Et;O (3x). The combined organic phases
were dried over MgSOQa, filtered and concentrated. The crude compound was purified on
Silica gel (gradient from 33% EtOAc in c-hex to 50% in about 30 min) to obtain the title
compound as a white solid (120 mg, 49 %). M"(ESI): 499.4; HPLC (Condition A), Rt: 4.53
min (HPLC purity: 98.7%).
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or wi thout standard coupling agents, such as e.g. DI C,
EDC, TBTU, DCC, HATU, PyBOP(r), I|sobutyl

wae kdoenaf7er mat e, | - net hyl - 2- chl or opyri di ni um i ORPECTIEP2005/053616

(Miukai yama's reagent) or others in the presence or not
of bases such as TEA, DIEA, NMWMin a suitable sol vent
such as DCM THF or DMF. Schene 4 Conpounds of formula
(VI'l'l1) are commercially avail able or can be obtai ned
fromprotocols herein descrihed. Internediate of
formula (1 X) can be reacted wth hydroxyl am ne or can

6\?\% 5/9(9§ t.?R}j 6- \’(41 telt'ho %{z}{lﬁg t{ gfrj Q‘L}vay Whgi?z@g}g?y%ﬁgrbonyl /}-N, 2-

Is a pr n
é&mﬁq@ﬁwmnmamkyIS|lyl tetrahydropyranyl (THP) or a

d b
T R A N
daﬁibh?l?ﬁu@l)w ﬂﬁﬁethﬁ(ltBSﬂiBX(ﬂaﬂ:h&)nHR’L@ et 8. 2[4rrﬁf<nblij €d ed\) in iPrOH

t he exanpl es descri bed bel ow were obt ai ne

¢ G owatiddop aayenl o ofthydroxyfamire QSO%% ol daAmsly $fhea.) and
the Pede B mikdrd §la8 GO 68X Rht ngtNol’lanﬁ‘) ”dvémﬂan added and the

Conditions: 8 mn gradient fromO0.1% TFA i'n
rosuiting mmﬂuxenwa-ls ifiedThe qbrmvmphyebﬂm\@rmi@smmeam@ﬂe HPLC

B 9N 5 L8 S i B AR £ b s 0.1%
TEA)ITiI‘he cd]llt&tdd&"raﬂ:abﬂs Wél@\lydbh(ihzleﬂ td Bive etlmatmé a&nptﬁmd r(1¢)eﬁ a white
el ow were obtai ned as g% ectrun1

S@@#é?%nzw@(tsﬂNM%é R 4l BT ST B nadi, 650" 182 1
b I :
HEATA 0 Mg, DA L L e 20,5

(oprikdy 3:2&4310;0 (ay d@H)ab58 (me2H),us&HH . 5Di(ing éHD ob3'8 (t, J=6.9 Hz, 3H). M"

(§§§ %7951@@&53%@ ﬁ;‘@\é@ r%d?% P (R Gpusity: 337 %)-

The compounds of Examples 20-49 were prepared by the procedure of Example 19 using
the appropriate amine (in the presence of 1 eq. of DIEA when the amine used is a mono-
hydrochloride salt, and in the presence of 2 eq. DIEA when the amine is a di-hydrochloride
salt). The products were purified by preparative reverse-phase chromatography (HPLC).

Example 20: (2S.3R)-3-[(4-anilinopiperidin-1-yl)carbonyvl]-6-(4-ethoxyphenyl)-N.2-

dihydroxyhexanamide (20)

T
HO. N
OH T
OH O

20)
The title compound was prepared following the procedure of Example 19 using N-
phenylpiperidin4-amine. M(ESI): 468.0; M'(ESI): 470.3. HPLC: Rt: 2.5 min (HPLC
purity: 99.8 %).
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br ono- 2- et hyl propene (from Al drich), allyl brom de
(from Fluka), HATU (from Al drich),

wQ@2®emdiaret hoxypr opane (from Fluka), |ithium PCT/EP2005/053616

bi s(trinmethylsilyl)amde (from Al drich),

4- br onophenetole (from Al drich),

| -bronmo-4-(trifluoromethoxy)benzene (from Al drich),
tri-o-tolyl phosphine (fromAl drich), palladiunmll)
acetate (from Acros), copper 1¢31) chloride (from
Al drich), |-(2-pyridyl) pi perazine (from Al drich),

lté'ggﬁlie E}fﬂ"g@;&ﬁﬁﬁiﬂw-e)tho th‘%dﬂ. AL RERL B i iifudrb iRy

. Y, y xan:fnidePM)per azi ne (from
Maybrl dge) 2- (p| per &bnl um4 yI oXy) pyr| di ni um

dichloride (fromArray), 6-

pi perazi n-1-yl ni cotinonitrile Wy’brl dge),

| - (6-met hyl pyridin-2-yl)pigpera rom EnkaChem,

| - (6-chl oropyridin- 2y|“f’m ! ine (from Bi onet),

| - (5-chl oropyridin-2-yl) plcpﬁepam ne (from

JW Pharm ab), |- (4-chl oro-2- fIJApr ophenyl ) pi per azi ne

(from ABCR), 4- (2-chlor ophenoxy) pi peri di nium chl ori de

Tier athe compgund way Brepired rfoldveing | the ppeedure rod KxXampte 19 using 1-[5-

aChe
R rato s myrigin Xy TRippeagine MBS} 2% MBSy P33Pl g 34 min
uvity:96i%gpe) , 1-
[3-(trifluoromethyl)pyridin-2-yl]piperazine (from
Maybridge), |-(3,5-dichloropyridin-4-yl) piperazine

1&{% 1&‘2@ g%11(4&56%@%5\?15)%3&#%@&g&.#gﬁ&inﬁ.mm
periiginrlavligs xapdmide (22)om EnkaChem), 4-(2-

ol i ne (from EnkaChem,

@ (fromE aChem,

(I S, 4S) - 5- (4 fl uorophenyl ) -5-laza- 2- azoni abi cycl o[ 2. 2. 1

| heptane (from Al drich).Inteérnediate 2:

(2R)-2-[(4S)-2, 2-di methy|“° = 0X0 l“, - di oxol an-4-yl]-5-(

4- et hoxyphenyl ) pentanoic aci¥M ®vas synt hesi zed as

decri bed above. 5 22)

The title compound was prepared following the procedure of Example 19 using 2-
(piperidinium-4-yloxy)pyridinium dichloride and DIEA. M'(ESI): 470; M'(ESI): 472.
HPLC: Rt: 2.8 min (HPLC purity: 98.3 %).




I nternedi ate 2a: diisopropyl

(2R, 3S) - 2-al | yl - 3- hydr oxybut anedi oat e was synt hesi zed
w@goodeor7sbed above. 1o Internediate 10: PCT/EP2005/053616

(2R -2-[(4S)-2, 2-di net hyl - 5-oxo-1, 3-di oxol an®-yl]-5-[4

-(trifluoro nethoxy)phenyl]pentanoic acid I5Step a)

For mati on of di i sopropyl

(2S, 3R) - 2- hydroxy-3-{(2E)-3-[4-(trifl uoromet hoxy)

phenyl ] - 2- propenyl j but anedi oate To a sol ution

of di i sopropyl (2R, 3S)-2-allyl-3-hydroxybutanedioate

'f(ﬂenglgé ﬁL 61‘5[41%1 %As m‘f%f&réi %11017351 koc&%lurgsﬁqlg}?ll}lﬁ?w using 6-

rapﬂimin-ll ythuowtufon(tltlh M @S #86. ﬁDM/)fﬁﬁ)lz‘tSﬁeS HPLL3 Ry; 3.21md (HPLC
5/1 eq.). To this solution was added a soni cat ed
16 } tri-o-tolyl phosphine (0.59 g; 1.94 mmol ;

010 eq) and palladlum(ll) acetate (43.46 ny; 0.19

mml 4 .. The react| on \/ﬁa}sl

ﬂé%ﬂ.f gﬁglﬁﬂle((ﬁ@t avap) ] Thel 0 resi due was
wi th an aqueous sat urated
solution ONH4d , an

S saturated solution
O NaHCO 3 and then with gueou turated sol ution
of NaC and dried over MSEH4-. p@l on of the
sol vent gave an oil. Purofi 'Wby chr omat ogr aphy
(Si 2, gradient from 10/ 98 By@Ac/ c-hex to 100/ 0
Et OAc/c-hex in 30 mn.) gave colorless oil (6.98 g,
86.29% . M+(ESI): 419.2; M (E ‘?: 417.0. 15 Step b)
Fer tidd icompaindi wao fepwﬂ following the procedure of Example 19 using 1-(6-

Db ﬂ%j)rtsﬁ‘t et de ¥ kAot RITRS Y by AL puriy: 502

10 %%S 3R) - 2- hydr oxy-3-{(2E) - 3-[ 4- (trlfl uor onet hoxy) pheny
1 1-2-

@5

15 The title compound was prepared following the procedure of Example 19 using 1-(6-
chloropyridin-2-yl)piperazine. M"(ESI): 489.3; M'(ESI): 491.7. HPLC: Rt: 3.8 min (HPLC
purity: 98.1 %).

20
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20 propenyl } but anedi oate (6.98 g; 16.68 mmol; 1.00
eq.) in nethanol ( 105 nl) under N2at nbsphere was

waodwedi@sdr C (10% 200 ng; 0.17 nmol; 0. 01 eq.)PCTTRR2005/053616

m xture was then hydrogenated under 2 bars of hydrogen
for 14h at RT. The reaction m xture was then filtered
and evaporated to obtain the title conpound (6.95 g;
99.1%. 5 Step c) Formation

of (2S, 3R) - 2- hydr oxy- 3-{ 3-[ 4- (1t i f | uor onet hoxy) phenyl ] p
ropyl} but anedi oi c acid To a solution of dllsopropyl

: added i 0 potaSS|um
; 6.0 eq.). The reaction

14h at RT, The aq. |ayers

were acidified with an aqueous sol t|on of HO to pH

2, extracted with Et OAc. The jconbin organic |layers

were then dried over My304¢ andg %véporated to give the

title conpound as an oil T6°19>g) used in the next

steps wi thout further purlflcdilon |5 Step d)

For mat i on

Tie( @) e@npuh) was Brefametfbdwing ako ptocddutt wf dlxample YI9] using 1-(5-

%1594915 i S Deriome MY #%b] REESChd1 ATIL:Re: 2.9 min @PLC

-3Rp-9Zy.hydr oxy-3-{3-[4- (trifluoronethoxy)phenyl]pro
pyl butaned|0|c acid (5.58 g; 16.6 mol; 1. 0 eqg.) in
acet one (61 nL) was added 2, 2- dlnethoxypropane 20 (3.5

lma’m § )#%&rm-? r#l |g§rlfo?1§ﬁ-6-g4-

eth h 29dih dm& liézdnanndéf(m) The reaction m xture
was evaporated and thque5|due taken up in Et20 and
filtered on a pad of “ce e. The I|qU|ds wer e
evapor ated agai n and the-resi due wa ated with
activated charcoal in Et2Q and F*¢¢EEEE on a pad of
HO\N
H

@n
The title compound was prepared following the procedure of Example 19 using 1-(4-
chloro-2-fluorophenyl)piperazine. M'(ESI): 506; M'(ESI): 508. HPLC: Rt: 4 min (HPLC
purity: 95.6 %).

Example 28: (2S.3R)-6-(4-ethoxyphenyl)-N.2-dihydroxy-3-({4-[4-(trifluoromethyl
phenoxy]piperidin-1-yl}carbonyl)hexanamide (28)

(o]
P
HO. N F
N7 F
OH O F

238
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cellite to give the title product as a greenish oi
used in the next step without farther 2s purification.

w@ 2008610951 93. 7% . M+(ESI): 377.0; M (ESI): PCT/EP2005/053616

375. 1. Exanpl e 19:

(2S, 3R) - 6- (4- et hoxyphenyl )-3-{[4-(4-fl uorophenyl) pi per
azin-1-yll carbonvU N. 2-di hvdroxyhexanam de (19) (19)

Step a) Formation of

(55)-5-((I R -4-(4-et hoxyphenybd -1 -{[4-(4-fl uorophenyl)
piperazin lyl]

i 43@@)5&&&?&&1&' &Jaaz % %E%Mihk R PreR¥@IrB ST RREpId A 92using 4-[4-

sol Utl

(trﬁl%)or@néthﬂﬁ)heﬂo:@hdpmmwn Bhloride |and- BilokoMiESD:y 537.5- M (ESI):

A YRR R P G Bl B ) 242 my. 1.6 ol 4.1

eq) i n anhydrous DMF (2 nlL) was added di net hyl am no- (|

ﬂ%ﬂ&ﬂm,gr;ﬁ‘drugm#@;% 'a@t(@)(l% 1, 0.49 mmol, 1.1

I 0n, the

| - (4-f1 uor o- phenyl ) - pi-pt ‘;I

added and the reaction st

tenperature. Water was thep gdd & he aq. phase
was extracted with Et2044.; c ned organic
phases were dried over MySOéu diltered and
concentrated. The crude conmpound was purified on
Silica gel (gradient from 33%2Bt OAc in c-hex to 50%in

BRPHip PRl v PlgpReT DG bk Y SRFTRRLIE Bk I fing 4-0-
Qh)QfoﬂemW)ﬁlﬁemdnmu(d-ﬂﬂ@IMdtMEﬁg SVITEAT)SEQSE8; Y (EST): 505.0. HPLC:
R IR AL BEROBIREEY U byt oxyhexanam do To & Fo!

sol uti on of

5S)-5-((1.R) -4-(4-et hoxyphenyl)-I-{[4-(4-fl uorophen
]:(, ) ] ( ) ( 4-(2-chlk o¥(? y )1 {gn- -( 1 carbonvl}-6-(4-e¥h())xv

Kﬂﬁl-l 3- di oxol an™-one (120
; M . |PrCH ( 1 m) was added an
ag. solution of hydroxyl
5.0 eq.) and

ne di hydrochl ori de was
ed overnight at room

e (50% 71 m; 1.2 mol;

HO I\Q c

(30
The title compound was prepared following the procedure of Example 19 using 1-(2-
chlorophenyl)piperazine. M(ESI): 488.0; M'(ESI): 490.1. HPLC: Rt: 3.8 min (HPLC
purity: 96 %).



the reaction mxture was stirred for 45 mn. CH3CN (4

nm.) was then added and the resulting m xture was
w@eoshiesl by chr omat ography by reverse- phase PCT/EP2005/053616

preparative HPLC (gradient from25 %to 45 % O CH3CN

containing 0.1% TFA, in water containing 0.1% TFA).

The collected fractions were |yophilized to give the

title conpound (19) as a white solid (75 ng, 66% . NWR

(CbA3, 300 MHz) d 7.1-6.99 (1 6H), 6.80 (d, J=8.2

Hz 2H) 426(m I H), 406(m IH), 3.96 (t, 2H

RO-6L A ethdPvohe ihv @toxv3-(r4-16

474 6 HPLC R: 3.2 mn (HPLC purutFyF 93.7 9. 'The

conpounds of Exanpl es were prepared by the
procedure of Exanple 19 g the opri ate am ne
(in the presence of 1 eq. ef\D FAy t he am ne used
i s a nonohydrochl ori de sa|t, ‘apd in presence of 2
eq. DI EA when the amine i8 aundi-hydrochloride salt).
The products were purified by preparat|ve

rever se- phase chromatography ( MPLC) . Exanpl e 20:

Th%%tié@oniimﬁﬁd‘rwﬁ@%ﬂe baYed FRRWikE !he db@&l% e Exhple {Fo8hde-methyl-
Xxyphenvn-N. 2 dr ox hexanam é)lsaézo he title

Acblﬁpr@alnd Wa%-(tr;ﬂwamﬁly )qmm@wen@’li (ESTy1589.8. HPLC: Re
If% / enyl pi peridin®- amne. MESI):

éj%'. ) ](?Egﬁ' 47073. HPLC. Rt: 2.5 min (HPLC purity:

99.8 % . Exanpl e 21:

i&zﬂsﬂéﬁ ég_,l ;;&,@R‘?tﬂ%-%ﬁo S D hdanR A iy a3 JiriMacrometh

diAl2OylfpivérariRel-AédtbbnviiH ek Badinide 3K anam de (21)
e title conpound was prepared foll ow ng the

procedure of Exanple 19°

mr:m

(32)
The title compound was prepared following the procedure of Example 19 using 1-3-
(trifluoromethyl)pyridin-2-yl]piperazine. M'(ESI): 523.2; M'(ESI): 525.1. HPLC: Rt: 3.7
min (HPLC purity: 93 %).
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(trifluoromethyl)pyridin-2-yl]piperazine. MESI): 523;
M-(ESI): 525. HPLC. Rt: 3.4 mn (HPLC purity: 96 %.

wWEx@pIe522: PCT/EP2005/053616

(2S. 3R) - 6- (4- et hoxyphenvn- N. 2-di hvdroxy-3-{[4-(pyridin
- 2-yl oxy) piperidin-1-vHcar bonvUhexanam de (22) (22)
The title conmpound was prepared follow ng the
procedure of Exanple 19 using 2-

(pi peridi ni unt-yl oxy) pyri di nitegn di chl ori de and DIEA. M
(ESI): 470; M+(ESI): 472 HPLC. Rt: 2.8 mn (HPLC

r
'ﬁiésﬂlt%eé o {uﬁd Was o anopyrl grmr{g t%le J)rgced groale;h%alﬂlple ]]9Cusnt§ 1-(3,5
@cmwommét)ﬂwrmwxlimm S82.8y M @Sbeﬁaﬁamﬁlﬁq 2B): 3.2 min
The tlggle@‘zon'pound was prepared follow ng the
ro f anpl e 19 using 6-
pi pera2| n-1-ylnicotinonitrile. M (ESI): 480.6;

M+( ESI ). 482 8. HPLC Rt : 3 2 mn SHPLC urity: 96. 2
Exam . -6-(4-ethoxyphenyl)-N.2-dihydroxy-3-1[4-(2-methox en

4@&%@@%@@%%}«@@@2 di hvdr oxy- 3-{ [ 4- (6- et hy
-Z- - I-yl'l car bonvUhexanam de (24)
(24) The title conpound® prepared follow ng the
procedure of Exanple 19 u | - (62 t hyl

pyri di n-2-yl) pi perazi ne. I):ﬁ 3. HPLC. Rt: 2.3
mn (HPLC purity: 80.2 %o. L925
(2S.3R)-3-{[4-(6-chl or opyr” déno2- vppi perazin-1-yllcarb
onvU- 6- (4-et hoxy phenyl)-N, 2- d| hvdr oxyhexanami de (25)

The title compound was prepared following the procedure of Example 19 using 1-(2-
methoxyphenyl)piperazine. M(ESI): 484.0; M'(ESI): 486.1. HPLC: Rt: 2.7 min (HPLC
purity: 94.7 %).

o
OH O

E0))
The title compound was prepared following the procedure of Example 19 using 1-(4-
chlorophenyl)piperazine. M(ESI): 488.1; M'(ESI): 490.0. HPLC: Rt: 3.8 min (HPLC
purity: 91 %).
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(25) The title conmpound was prepared follow ng the
procedure of Exanple 19 using |- (6-

wa@kdoenopyr i di n- 2-yl ) pi perazine. M (ESI): 489. 3PCT/EP2005/053616
MH(ESI): 491.7. HPLC. Rt: 3.8 min (HPLC purity: 98.1
% . Exanpl e 26:
(2S,3R)-3-{[4-(5-chl oropyridin-2-yl)piperazin-|-yllcar
bonvU 6- (4- et hoxy phenvO- N. 2- di hvdr oxyhexanani de (26)
(26) The title conmpound was peepared follow ng the
procedure of Exanple 19 using I-(5-

18¥! (28130 - l—e)tﬂélﬂ Llﬁﬁ;Z-Mh@ciﬁlx&éB-f(ﬁ% rMﬁ-E—ﬂl%igerazin-l

. y T 2. Cpurrty. 9r7.9 .
-#ljcarbonyllhexanamide (36)
(2S,3R) - 3-{[4-(4-chl oroy2-fl uorophenyl ) pi perazin-1-yll
carbonvU- 6- (4- et hoxyphe @D -N, 2 -di jydr oxyhexanam de
(27) 2 7 The title conmpound was prepafed fol | owing the
procedure of Exanple 19 usi§ N
chl or 0- 2- f | uor ophenyl ) pi'ffay a: &M (ESI): 506;
M-(ESI): 508. HPLC. Rt: 4 m® PHPLC purity: 95.6 %.

Exanpl e 28: (o). _
TR irarRonsd was Bropared Rliowing thd procodtre oft Exampie 18 'using 2-

Rp@AXY Lyl Resihd MTESTY: uS@.WEJMT?EQIF‘.QPS gieanrre: RE8)7 mABIHPIL purity:
title conpound was prepared follow ng the procedure of
S&pl e 19 using 4-[ 4-

(trifluoronethyl)phenoxy] pi peridiniumchloride and

DIEA. M (ESI): 537.1; M+(ESI): 540.6. HPLC Rt: 4.3
ExampleB7:(283R)6v(4-GHo x5 phignylENDnlihedAtky-3-{[4-(2-morpholin-4-ylethyl)
(iZeSr. 3R) - 3- ﬁbrgzl_lfet}}lag;nol ‘ﬂ%g%xy) pi peridin-I-yllcarbonvU

N »
o} ﬁNj
H NJ

@7

HO.
0N
H

The title compound was prepared following the procedure of Example 19 using 4-(2-
piperazin-1-ylethyl)morpholine. M (ESI): 491.1; M'(ESI): 4934. HPLC: Rt: 1.8 min
(HPLC purity: 90.2 %).

Example 38: (2S8.3R)-3-{[4-(2-cvanophenyl)piperazin-1-yllcarbonyl}-6-(4-ethox
henyl)-N,2-dihydroxyhexanamide (38)

N:Q
P

OH ©
@38

~_0

HO\N
H
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phenvD- N. 2- di hvdr oxyhexanam de (29) (29) The title
conpound was prepared follow ng the procedure of

waEx@aplesil9 using 4-(2- chl orophenoxy) pi peri di PCT/RP2005/053616

chloride and DIEA. MESI): 503.8; Mt(ESI): 505.0.
HPLC. Rt: 4.1 mn (HPLC purity: 90.7 % . Exanple 30:
(2S,3R)-3-{[4-(2-chl orophenyl) pi perazi n-1 -yl | carbonvU-
6- (4- et hoxy phenyl)-N, 2-di hydr oxyhexanam de (30) (30)
The title conpound was preparied followi ng the
procedure of Exanple 19 using |-(2-

TRl anord Xluldo WasragsdG Mldwih thé‘%?oo@dur%é dmple 19 using 2-
PR RS AR nple L

490. 1. (HPLC purity Og .

p;gerazm— —y1benzon1tr11e M (ESI): 4791 M (ESI) 481 5 HPLC Rt 3.6 min (HPLC

f % ? 6- (4- et hoxyphenvn- N. 2 di hvdr oxy- 3- ({4-r6-net hy
Iuoro

netthQU|noIin 4-yl | pi perazi n-1-vUcar bonvDhexanarm de

31) (31) The t|t| e conpound vvasprepared f ol Ilovl\\nun

(i hyl | ES
[439&1?@61%&{9 }Lydheﬂgﬁﬁéxhﬁhlﬁﬂfeqm y! ) qm 20( IH ne. Il[\)/fJrl tg/

95.9 9% . Exanple 32: f.o
(2S. 3R) - 6- ( 4- et hoxyphknw
| uor onet hvn

pyridin-2-yl | pi perazin- I-vﬁka bdfvth xanam de (32) (3

2 ) The title conpound mangﬁp ared foll owi ng the

procedure of Exanple 19 using I-]3-
(trifluoronethyl)pyridin-2-yl 3 perazine. MESI):

T3ide cHipdeal) was>grepared TlidwinRithe Protedure of Example 19 using 1-(2-

fluorophenyl)piperazine and (2R)-2-[(4S)-2,2-dimethyl-5-ox0-1,3-dioxolan-4-yl]-5-[4-
(trifluoromethoxy)phenyl]pentanoic acid (Intermediate 10). M(ESI): 512.6; M'(ESI):
514.7. HPLC: Rt: 3.9 min (HPLC purity: 93.4 %).

. 2-di hvdroexy-3- ({4-r3-(trif

hydroxy-6-][4-(trifluoromethoxy)phenyllhexanamide (40)

The title compound was prepared following the procedure of Example 19 using 1-(6-
chloropyridin-2-yl)piperazine and (2R)-2-{(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl]-5-
[4-(trifluoromethoxy)phenyl]pentanoic acid (Intermediate 10). M (ESI): 529.0; M'(ESI):
531.1. HPLC: Rt: 4 min (HPLC purity: 97.9 %).
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mn (HPLC purity: 93 % . Exanple 33:
(2S.3R)-3-{[4-(3.5-dichloropyridin-4-yl)piperazin-|-yl

wo ca@sloontsl) 6- (4- et hoxyphenyl)-N, 2 -di hydr oxy hBXERP20DE€53616

(33) (33)The title conmpound was prepared follow ng the
procedure of Exanple 19 using |-(3, 5-

di chl or opyri di n*-yl) pi perazine. MESI): 522.9;

M-(ESI): 525.0. HPLC. Rt: 3.2 min (HPLC purity: 97.1

9 . Exanpl e 34: 131

(28 SR) 6- (4- et hoxyphenvp- N. 2- di hvdroxy 3-{[4- (2 rret ho

iflemgure capibhexafd (ﬂg)l-(Z-
met hoxyphenyl)p| peraZ|an. MESI): 484.0;, M+-(ESI):
486.1. HPLC. Rt: 2.7 pikn PLC purity: 94.7 9%.
Exanpl e 35: F NS
(2S.3R) -3-{[4-(4- chloropherbv i per -1 -yl | carbonvU 6
- (4- et hoxy phenyl)-N, 2- dj ne&anam de (35) (35)
The title conpound was prepased follow ng the
procedure of Exanple 19 usingg)-(4-
chl or ophenyl ) pi perazine. MESI): 488.1; M(ESI):
Tegitly, copproand res ppaedfalloprm de pracedyre of Examplerl9usingel -pyridin-

%glglpglﬁ%zmg ( ﬂn i h(gR% 24&4%} 2,2 ﬁn&eth&d 9f05 )(3 dépxP](aH-4 1 544 IStrlﬂuoro
m@hytypphreyPpintenbic- uéid a(loteryietiate amanwmsa)a 6395 &6MW) 497.3.

@];4:‘—3} C?%@Zﬂ'ﬁﬁ@?uﬁt e884%}1) foll owi ng the procedure of

Example 42: (2S.3R)-6-(4-ethoxyphenyl)-N,2-dihydroxy-3-[(4-{[4-(trifluoromethyl)
pyrimidin-2-ylJamino}piperidin-1-yl)carbonyl|hexanamide (42)

“2)

The title compound was prepared following the procedure of Example 19 using N-
piperidin-4-yl-4-(trifluoromethyl)pyrimidin-2-amine. M'(ESI): 538.1; M'(ESD: 540.6.
HPLC: Rt: 3.7 min (HPLC purity: 99.4 %).

Example 43: (2S.3R)-6-(4-ethoxyphenyl)-N.2-dihydroxy-3-({4-[(3-methoxyphenyl

amino]piperidin-1-yl}carbonyl)hexanamide (43)

\/O /O
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pi perazin-1-yl pyrazine. M (ESI): 456.7; M-(ESI):
458.6. HPLC. Rt: 2.7 mn (HPLC purity: 85.8 9%.

wWEx@ple587: PCT/EP2005/053616

(2S. 3R) - 6- (4- et hoxyphenvn- N. 2- di hvdr oxy- 3-{r 4- ( 2- nor ph

ottn-4-ylethvn piperazin-1 -ylicarbonvUhexanam de (37)

(37) The title conmpound was prepared follow ng the

procedure of Exanple 19 using 4-(2-

pi perazin-Il-ylethyl)nmo f holise. M (ESI): 491.1;

MH(ESI): 493.4. HPLC. Rt: 1.8 mn (HPLC purity: 90.2

“?ﬁfs ‘?F(e) 313‘?’[“ R RN ehenvppt per Berpel vl FearBonv i Bie NG

I(léth@tyipbwl)pmngim)#mﬁwd MER D498 zMe(ESBe 50(’38) HPBE) Rte2.7 min
was prepared follow ng the procedure of

@ﬁ@mﬁ%éﬁ%g 2- piperazin-1l-ylbenzonitrile. M

(ESI): 479.1; M-(ESI): 481 5. HPLC. Rt: 3.6 min (HPLC

-F%ll-le@lﬁ;&?? 4 Li)':N.2Q&iH oQ Hexan mide (44)

- 0 m de (39) (39) The
t|t| e conpound was prepa*ed foll OW' ng the procedure of
Exanple 19 using |-(2- f opheny | perazi ne and

(2R)-2-[(4S)-2, 2-di net hyl -5- oxo- |

, 3-di oxol an-4-yl]-5-[4-
(t ri fluoronethoxy)phenyl I'pgnt.anptc-acid (Internediate
10). MESI): 512.6; M-(ESIJ': ®1%. 7. HPLC. Rt: 3.9 nin
(HPLC purity: 93.4 % . Exanple 4§:
(2S.3R)-3-{r4-(6-chl oropyridi n-2-vnpi perazin-1-yllcarb
TPrevtilaNcompipund was prepared following the procedure of Example 19 using N,N-

dimethyl-N'-piperidin4-ylbenzene-1,3-diamine. M (ESI): 511.2; M'(ESI): 513.3. HPLC:
Rt: 2.5 min (HPLC purity: 100 %).

NH

Example 45: (2S.3R)-3-({4-[(3-aminopyridin-2-yl)amino]piperidin-1-yl}carbonyl)-6-
(4-ethoxyphenyl)-N,2-dihydroxyhexanamide (45)

“5)

The title compound was prepared following the procedure of Example 19 using N*-
piperidin-4-ylpyridine-2,3-diamine. M'(ESI): 486.3. HPLC: Rt: 2.3 min (HPLC purity:
96.3 %).
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15

hydroxy -6-[4-(trifluoromethoxy)phenyl| hexanam de (40)
The title conmpound was prepared follow ng the

w@eweotuse of Exanple 19 using |- (6- PCT/EP2005/053616

chl oropyri di n-2-yl) pi perazi ne and

(2R)-2-[(49S)-2, 2-di net hyl -5-oxo-1 , 3-di oxol an-4-yl ] - 5-
[4-(trifluoronethoxy)phenyl]pentanoic acid
(Internmediate 10). M (ESI): 529.0; M-(ESI): 531.1.
HPLC. Rt: 4 mn (HPLC purity:1397.9 % Exanpl e 41:

(2S, 3R) - N, 2-di hvdr oxy-3-[ (4-pyri di n-2-yl pi perazin-1-yl

PR g RS SRS e

{46y 1-pyridin- 5

OH
- 0xo- 1, 3-di oxol an™-yl]-5-[4
-(trifluoro nethoxy)phenyl] pent anoilc Jaci d
(Internediate 10). MESI): %5.5; (ESI): 497. 3.

HPLC: Rt: 4.3 min (HPLC pyriftyl 90./4 % . Exanple 42:
(2S. 3R) - 6- (4- et hoxyphenvn- N 2- di hvdr oxy-3-r(4-{r4-(tri
fl uoromet hvn io oo

pyrim di n-2-yl | am no} pi peri di n-#8 yl| ) car bonyl | hexanam d

ﬁle( fida CG%#@LMW Gvak Eﬁxrb%pf@ qaml}g% Péc%mfee&!r ERAnpPI 18 using 4-

t he procedure of plperl di n-
(@ipptdiatd-ylamiroypheneln )l TES]): 48 bi HPECaN Ae8. miv((HBLL: purity: 87.3 %).
538.1; M+(ESI): 540.6. HPLC. Rt: 3.7 min (HPLC purity:

99. 4 %. |5 Exanpl e 43 :

E:&&%Ryﬁ(zsﬂm -2-{[{il S MS}-8X¥-fldo ayIP2(Fediaza
oxyphenvn am no |n 1-vUcar bonv exanam e (43
t § NeecIHY @LOXYROXANAMICE bthe

2_§Ip|pefa2|ne and
(2R)-2-[(4S) -2, 2-di et hyd.-

“n
The title compound was prepared following the procedure of Example 19 using (1S,4S)-5-
(4-fluorophenyl)-5-aza-2-azoniabicyclo[2.2.1 ]heptane chloride and DIEA. M'(ESI): 484.1;
M'(ESI): 486.3. HPLC: Rt: 3.4 min (HPLC purity: 98.2 %).

“8)
The title product was prepared following the procedure of Example 14 (step a and b) but
starting from 1-(2-pyridyl)piperazine (Aldrich). Purification by reverse-phase
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met hoxyphenyl ) pi peri di n-4-amne. MESI): 498. 2;
M-(ESI): 500.3. HPLC. Rt: 2.7 min (HPLC purity: 99.3

wGaR06BXERp] € 44: PCT/EP2005/053616

(2S.3R)-3-[(4-{[ 3- (di et hyl am no) phenyl | am no} pi peri di
n-| - vDear bonvU
- 6- (4- et hoxyphenvO- N. 2-di hvdr oxyhexanam de (44) (44)
The title conpound was prepared follow ng the
procedure of Exanple 19 using3N5Ndi net hyl -

- pi peridi n®-yl benzene-1, 3-di am ne. MESI): 511.2;

N
%&@%’%ﬁgﬁzg ;che'ﬁlecﬁro&ﬂc't afa Whilk BO&HQLQMH 8Y9.1 }191@(1331): 351.2.

HRIZC gRyndBiqn{Al): RE:3- hmim@BLG panity 2100%9)ani nol pi peri din-1 -

vUcar bonyl ) - 6-

(4- et hoxyphenyl) - N 2- di hvdr oxyhexanam de (45) (45) The
-(trilfu

gnidef4Y;i ani ne. M+(ESI): 486. 3.

HPLC Rt 2 3 mn (HPLC purlty 96. 3. YcrExanpl e 46:
(2S, 3R) - 6- (4- et hoxyphenyl ) -'N, 2- di y- 3-({4-[(4-hvd
roxyphenyl ) am nol pi perg di bonvDhexanam de
(46) (46) The titl goconpo nd ,Rgthprepared fol |l ow ng
the procedure of Exarfpl e 19Hu3| ng A-

(pi peri di n*-yl am no) phenet . OM+(ESI ) : 486.6. HPLC. Rt:
2.8 mn (HPLC purity: 87.3 % . Exanple 47:

(2S. 3R) 6- (4- et hoxyphenvn- 3r (| S. 4S) - 5- (4-f | uor ophenv

TedoR BpBES wes pispered. S eing S5 RroE o of Bl Jdsighand B but
Mtn(@fﬁbm(14(4—tr1ﬂuoromethy1pheny1) -piperazine (Chess). Purification by reverse-phase
chromatography gave the title product as a white powder. M'(ESI): 416.3; M'(ESI): 418.3.
HPLC (Condition A): Rt: 3.4 min (HPLC purity: 98.8%).

(50)

The title product was prepared following the procedure of Example 14 (step a and b) but
starting from 1-(2-fluorophenyl)piperazine (Aldrich). Purification by reverse-phase
chromatography gave the title product as a white powder. M(ESI): 366.2; M (ESI): 368.2.
HPLC (Condition A): Rt: 2.7 min (HPLC purity: 99.7%).
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The title conpound was prepared follow ng the
procedure of Exanple 19 using ( 1S, 4S)-5-

w@ deoblouosophenyl ) - 5- aza- 2- azoni abi cycl o[ 2. 2. 1] PEPER2V85/053616

chloride and DIEA. M (ESI): 484.1; M-(ESI): 486. 3.
HPLC. Rt: 3.4 mn (HPLC purity: 98.2 % . Exanple 48:
(2R3S) - N. 2- di hvdr oxy-5-net hyl - 3-[ (4- pyri di n-2-yl pi pera
zin-1-v p carbonyl | hexanani de (48) (48) The title
product was prepared foll ow ngsthe procedure of
Exanple 14 (step a and b) but starting from

{rhiafis | 'xg(ggmézin-l 1)

gghﬂ@ﬂ@gmmgﬂﬂkﬁﬂm(ESI) 349.1; M+(ESI): 351.2. HPLC
(Condition A): Rt: 1.1 mn (HPLC purL:i: 1009 .

Exanpl e 49:

(2R3S) - N. 2- di hvdr oxy- 5- ng éyl- (trifluoromethv
nphenyl | pi perazin- I-v rbonv exanam de (49) (49)
The title product was f%qé“gﬂ/ | ow ng the procedure
of Exanple 14 (step a andoh)cbut starting from

| -(4-trifluoronethyl phenyl)-pi perazi ne (Chess).
Purification by reverse-phaseSizthr omat ogr aphy gave the

il 00 s BRI oA B Mgt apE  ugpp and B b

starting yfror88 16{%pyr1h'm@i)ph;mra&ﬁhe (Emkachem). Purlﬁcatlon by reverse-phase

SRRV, £t TR RS e pBOyY M SHR Ao MEESD: 3522

WP (Céndivesh A): Rl £hid (IFTOObaLyt 109%)r ocedur e of
Exanpl e 14 (step a and b) but starting from
| - (2-fluorophenyl)pi perazine (Aldrich). Purification

methoxy)phenyl]piperazin-1-yl}carbonyl)hexanamide (52)

1 ST
m A

(52)
The title product was prepared following the procedure of Example 4 (step a and b) but
starting from (3R)-3-methyl-1-(4-trifluoromethoxyphenyl)-piperazine. Purification by
reverse-phase chromatography gave the title product as a white powder. M (ESI): 446.2;
M'(ESI): 448.3. HPLC (Condition A): Rt: 4.0 min (HPLC purity: 83%).
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chromat ogr aphy gave the title product as a white
powder. M (ESI): 366.2; M(ESI): 368.2. HPLC

w@ amadidzson A): Rt: 2.7 min (HPLC purity: PCT/EP2005/053616

99. 7% . Exanpl e 51:

(2R, 3S) - N, 2-di hvdr oxy-5-nmet hyl -3-[ (4-pyri m di n-2-yl pi p
erazin-|l-yl) carbonyl| hexanam de (51) (51) The title
product was prepared foll ow ng the procedure of
Exanple 14 (step a and b) buti3starting from

I-(2 pyr|n1dyl)p|pera2|ne (Enkachen) Purlflcatlon by

iSemethylhe (53M1 (HPLC purlty 1009@.
Exanpl e 52:
(2S. 3S) - N. 2- di hvdr oxy- 5- net hyl - 3- ({(2 @ met hvM [ 4- ( t
rifluoro
met hoxy) phenyl | pi perazi p-1-vUear b
(52) The title producb was p e foll ow ng the
procedure of Exanpbe nd b) but starting
from(3i?)-3- nethyIH
| - (4- trlfluoronethoxypﬁﬁhyP) pi perazine. Purification
by reverse-phase chromat ograp gave the title product
as a white powder. M (ESI): 446.2; M-(ESI): 448.3
"HireLifElo Podutit twas rpréparedRbllowing the proceiRir€of Exatnple 4 (step a and b) but

399 . . . . . .
Eles Bf AT e choteny - Aynetd i, n§icae A prpe phase
dhksrastbgapty- fdve thediithevstoicy ada mnita ybhweaxaNemste 46$.3) M @E3)): 440.3.
The title product was ﬁ epared f 0||OMAng t he procedure

TRLELeonditionA): Kiel’ aidtPHy pwily: K040k i ng from

(3i ?)-1-bi phenyl -4-yl -3-net hyl - pi perazi ne.
Purification by reverse- phase chronatography gave t he
(ample 54 (28 38)-3<[@Sihi(2-dlupvophe Rihetyipipetaginal -yl

l%gﬁﬁi 4§9mg’thv B}%&na %45| on A): R: 3.7 min (HPLC

4)
The title product was prepared following the procedure of Example 4 (step a and b) but
starting from (35)-1-(2-fluorophenyl-3-methylpiperazine (Intermediate 6). Purification by
reverse-phase chromatography gave the title product as a white powder. M (ESI): 380.2;
M'(ESI): 382.1. HPLC (Condition A): Rt: 3.1 min (HPLC purity: 92.4%).
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Exanpl e 54:
(2S.39)-3-{r(2S)-4-(2-fluorophenyl)-2-net hyl pi per azi n-

wo 200bl00asbonvUN, 2- di hydr oxy- 5- net hyl hexanam deCT/BE)005/053616

(54) The title product was prepared follow ng the
procedure of Exanple 4 (step a and b) but starting
from(3S)-1-(2-fluorophenyl -3-net hyl pi perazi ne
(Internmediate 6). Purification by reverse-phase
chr omat ogr aphy gave the titla3product as a white
powder. M (ESI): 380 2; M+(ESI): 382.1 . HPLC

3 ; Ethylhetghamide (3 henyl ) - 2- et hyl pi per azi n-|
-yl [ car boanN 2- d| hvdr oxy- 5- met hyl hexanam de (55)

(55) The title product was prepared foll ow ng the
procedure of Exanple 4 (step a and ut starting
from(3i?)-1-(3-chl oropher& (t/ma pi per azi ne.
Purification by reverse- hase hr gmat ogr aphy gave t he
title product as a Wi | M. (ESI'): 396. 2;
Mt(ESI): 398.1. HPLC (t':ond)Ht ion B: R: 3.4 mn (HPLC
purity: 98.5% . Exanple 56:

(2R3S) - N. 2-di hvdr oxy- 5- net hyl -& {r 4- (5- phenyl - 1. 2. 4- ox

d atfe&!r_ggﬁcg\];vaggﬁ?ep&%% fr(}llow}ﬁlgl tﬁg rbpo%g&/&rjg % Q%‘Qpi’e 4 ((éieﬂ a and b) but
sdr(i®Rfroth BR)LINELdWdrophenl)-3)methpepipsthzihe. { Putifichtigin By ¥évdrse-phase

2, 4- oxadi azol -

chramatographyngavs sheritie readuss As 2 pibite ppyder. MESDK 3PG3- M EiSD: 398.1.

(28?(@&1(%h%§m£m%%é%ﬁm)%ﬁ%% oy %4 oxol an- - yl]-4-

nethylpentan0|c acid (150 ng, 0.65 mmol, prepared
A 2 i eggch s.t !_3_ I

]i_]ﬂéraiﬁlal &l|§ﬂbf)ﬁﬂ[l_idihh§lﬁﬂe(($6)| (R) (+) mal at e) in
anhydrous DCM (1.8 rnL) were added DI EA (115 ni, O0.69

(56)
Step a) Formation of (5R)-2,2-dimethyl-5-((1S)-3-methyl-1-{[4-(5-phenyl-1,2,4-oxadiazol-
3-yl)-1-piperazinyl]carbonyl}butyl)-1,3-dioxolan-4-one
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mol ), |-hydroxy-7-azabenzotriazole (89 ng, 0.65 mol,
Fluka) and fluoro-N,N,N , N - tetranethylformam di ni um

weooahlaaer ophosphat e (206 ng, 0.78 mmol, Al dri B¢i/EPZD0&053616

reaction m xture was stirred at -15C for 15 m n and at
RT for 1 h, then cooled at 00C. A solution of

| - (5-phenyl -[1, 2, 4] oxadi azol - 3-yl ) pi perazi ne (230 ng,
0.78 nmol, Internediate 11 parent form and D EA (115
m., 0.69 mmol) in anhydrous D&M ( 1 nlL) was added. The
reaction mxture was stirred for 5 hours at RT and

| 4!l Wel / 4-v1-4-
) SRS, 0156 6 B AL el S8, FoRun14
ro¢teylpéittamic 4cid (UOCerX)/GEt @ol3 p_ﬂ_epamdgamerdirg) torJy Q49492447 or

s(i)r];nleg,rlgI t .etféﬂ%h%ggggﬁgg C?%S%y'\ﬁﬁiségl él]é Iég 1 g%t s%ar?mg from

r8byIqR)-(+)-malate) in anhydrous DCM (1.8 mL) were added DIEA (1 15 uL 0.69
of 2R Bg) N, 2- di hydr oxy- 5- net hyl - 3-{ phenI-I

mmadmz'énoxsﬂ-aﬁbq@m@%w 89 mgj péérrnmﬁy w@m rﬂiug@-NN N’,N’-

té‘?%%:%%ﬂ?’éﬁl g‘%@ ﬂ&‘fa&lﬁ‘?@ g%ﬁ%)@ gﬁ rt| ngm%gle mAldmh)' The

re&gtion -nﬁxﬁre’jwmesth';dd @ - [5°CSfpr 35 et layd at R’{‘ [fdr 1 b5 thhengdled at 0°C. A

Pulobmath bty or B aa A inioerssing ¢ 030 | g P78 mmol,

méfﬁ{eaeat@tm BreaNoRAPARUDERNY1 18AME 0l 6%eminol)! ift afk tD@WI (1 mL
a white vvgere MQ?ESI) g amﬁ/kk(ESl :)41523l HPLC (1mL)

wandded. i rEQCtioRMIXIGrewas wrl(eﬂ";ﬁglc‘j bours ta,yRTgtgd 31%1 poured on a silica

@@%é% El |‘11H8"/§§8/A% 4ms)( hylfni?fa?o? 2‘?555 fe W(ltg hgradlent

dHex/HQAicH: h -t<2 c—I\IIé}pﬂEtmﬂcaZ il rte lgiwd 120amigo29dh @X almaml«d eompound as a

Wit s Bmtrhe SO0 R B abing
R LR TR L I T S
BRI ElbRetbibhappiger MES)): " 439,

The title product was prepared following the procedure of Example 14 (step b) but starting
from (5R)-2,2-dimethyl-5-((15)-3-methyl-1-{[4-(5-phenyl-1,2,4-oxadiazol-3-yl)-1-pipera-
zinyl]carbonyl}butyl)-1,3-dioxolan4-one. Purification by reverse-phase chromatography
gave the title product as a white powder. M(ESI): 416.2; M'(ESI): 418.3. HPLC
(Condition A): Rt: 3.1 min (HPLC purity: 99.3%).

Example 57: (25.3S)-N.2-dihydroxy-5-methyl-3-{[(2R)-2-methyl-4-(5-phenylpyridin-2-

yl)piperazin-1-yl]jcarbonyl}hexanamide (57)

e

HO N
OHO

(57
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441. 4. HPLC (Condition A): Rt: 2.3 mn (HPLC purity:
97.0% . Exanple 58:

w@2¢0641d05phenyl - 4-yl pi peraan-| - vDcar bonyl | - 3. 4PCii/HPIIRY053616

| - (hydroxy am no)-5-0-(phenyl nethyl)-L-threo-pentose
(58) (58) Step a) Formation of

3-[ (4-bi phenyl - 4-yl pi perazin-1-yl)carbonyl] -3, 4-di deox
y-1,2-0 (1l met hyl et hyl i dene) -

5- O (phenyl met hyl )-L-threo-pasgonic acid The title
product was prepared follow ng the procedure of

1y
AR ot S e b B JuOTcPAEL f Frampl (5 and ) b
s@karti@ from @E&Y-3peethylnl-(5-plingl-Py81lin- agl,l) -gip@ézingyRurification by reverse-
Lnt er,nedi.at e | cat,] an by rorra 0
reh St Bleeh et ind Rk s BB RAGE N EPS £8.3: s
420 mmn&ubﬂe)tmt b8 mih@HELC pasityd 900%)“ ees oil
(300 ng, 54%. M+(ESI): 529.4. HPLC (Condition A): Rt:
49mn(HPLC pur|ty 90. 7% . Step b) Formatlon of
am e i Ihipérs -5 Ldiddoxd=1}

(pheny % 6“58)Iovmngthe procedure
f Exanple 4 (step b) but st rtlng from

- [ (4- bi phenyl - 4-yl pi per azi
yl)carbonyl] -3, 4- di deoxy- I

O(I
-met hyl et hyl i dene) -
5- G (phenyl met hyl ) - L- t hreeo- peﬁt c acid (300 np).

Purification by rever@er —chr omat ogr aphy gave the

title product as a\/\hltecpiowder (55 mg, 19%. M (ESI):

502. 1; M#( ESI) 504. 2. HPLC(S(s)Condltl on A): R: 3.6 mn
HPLC urity: 94.1% . Exanp

(FRB argm(t{mt qf53+ kw%ybpﬁ@wmlrelﬂl)wéem]zéﬂ =didepyy-p,2-0-(1-

AP Rk B0 BAM k) Lo threo pentomig acide o

o »‘? o
)WNJ

)TOO

The title product was prepared following the procedure of Example 4 (step a) but starting

from 5-O-benzyl-3-carboxy-3,4-dideoxy-1,2-O-(1-methylethylidene)-L-threo-pentonic acid
(327 mg, 1.06 mmol, Intermediate 13). Purification by chromatography on silicagel
EtOAc/c-hex (20/80) for 5 min up to 50/50 in 20 min gave a the title product as a colorlees
oil (300 mg, 54%). M'(ESI): 529.4. HPLC (Condition A): Rt: 4.9 min (HPLC purity:
90.7%).
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The title product was prepared follow ng the procedure
of Exanple 14 (step a and b) but starting from

wdad2¢q06/0(045f | uor ophenyl ) -1, 3, 4- oxadi azol - 2-yl ] pi per/EP20n&053616

(Peakdal e). Purification by reverse-phase

chromat ogr aphy gave the title product as a white
powder. M (ESI): 433.3; M+(ESI): 435.3 . HPLC
(Condition A): R: 2.7 min (HPLC purity: 97.8%.

Exanpl e 60: 140

(2R3S) - 3-{r4-(4-fl uorophenvn- 3. 6-di hvdropyri di n-1 (2H) -

SR S e R R

(bj?d@wvrpiaa) 556—@b¢@{vt@h}dhﬂ-tkr)w-battoset arting from

- he 3,.6- et rah 0
Thotiismrpdic? §as Pieedrat rSsiify MR POMOhTALLHIE 4 Giga b but starting
fedih G%-Bgih&@h-w gpip&aklhel yli)daklﬁ)npr]%dide@@ 1512-\(31(1t -methylethylidene)-
owder . ESI 363. 2; . MH( ESF(J)é 365,2. HPLC
{ @dﬁaeqyﬂraﬁ )&? L tmeo—pgn@n}ﬁ r?c{dH 00 pmgp t )Punggatw% by reverse-phase

ave the title roduct as a thte owder (55 m 19‘V M(ESI): 502.1;
stﬁﬁg hvdr oxy P5- ?4pe(n 3 V(Ero)

My(ESB)l h04.2.2LC (ﬁ@pdrtbmn%/) Rhéx@mahﬁfﬂ’éq m.r)ty (%111)%)rhe
title product was prepared follow ng the procedure of
Exanple 56 (step a and b) but starting from
Exapilo 89: (2R2383,365({4.-35 (4 Mviofopihiii V131 361 @ob? §llpijRridin-1-
Acros). Purificatiaqn b reverse phase chromat ogr aphy
mtfSat e&%ﬁuer M (ESI):
345.2; MH(ESI): 347.2. HPLC (Condl/w on A): R: 3.1 mn

(HPLC purity: 99.4% . Exa e 62:N
(2R3S) - N. 2- di hvdr oxy-&- net hy d ( rfdinr-yl -
. 4- oxadi azol - 3- u§pi perazin- | car bonvUhexanamni de

(62) (62) The titleNprqduct was prepared follow ng the
procedure of Exanple 1#H(sPep a and b) but

(59)
The title product was prepared following the procedure of Example 14 (step a and b) but
starting from 4-[5-(4-fluorophenyl)-1,3,4-oxadiazol-2-yl Jpiperidine (Peakdale). Purification
by reverse-phase chromatography gave the title product as a white powder. M (ESI): 433.3;
M(ESI): 435.3. HPLC (Condition A): Rt: 2.7 min (HPLC purity: 97.8%).

Example 60: (2R,3S)-3-{[4-(4-fluorophenyl)-3.6-dihydropyridin-1(2H)-yl]carbonyl}-
N.2-dihydroxy-5-methylhexanamide (60)

PSR

HO.. ~__N
N
H

OH O
(60)
The title product was prepared following the procedure of Example 56 (step a and b) but
starting from 4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine hydrochloride (Acros).
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starting from
| -(pyridin®-yl-[1,2,4] oxadi azol - 3-yl) - pi perazi ne

waledvwgdrooshl ori de (I nternediate 12). Purifi catiPCT/BR2005/053616

rever se- phase chromat ography gave the title product as
a white powder. M (ESI): 417.2; M+(ESI): 419.2. HPLC
(Condition A): R: 1.9 mn (HPLC purity: 100% . Exanpl e
63:

(2R, 3S)-3-{[4-(4-chl orophenyli}t 3, 6-di hvdropyridin-1(2H
) -yl |l carbonvUN. 2-di hvdr oxy-5-nmet hyl hexanam de (63)

Hefdifikat d(g'rﬁ) fe?ér?e gﬁﬁ?e on t%ﬁ?%@‘} eft ok %Mu@tgastahﬁlute powder. M”

proce ut starting
(ESHn368.2; M (RSbr m HRDG (Coz,dmoaA)eRr éwumpmmopmy 99.4%).
hydrochloride (Al drich). Purification by reverse-phase
chronatography gave the t|tIe product as a white

(28 3R) 6 (4- et hoxyphenvn- N. 2- di hvdr

-3-({4-r2-(2-th
hexanam de (64)

i envnethyl | io piperazin-Il-y earbo
(64) Step a) Formation o .
of (55)-5-[ (IR -4-(4- @gho‘yphen I)
et hyl ] - | pi perazi nyl }
car bonyl ) butyl ] -2, 2- dlnethyl -® , 3-di oxol an-4-one To a
cold solution (00C) of

(2R) - 2- [(48)-2,2-dinethyl-54axo-|,3-dioxo|an-4-y|]-5-(

e S R Y SR
sd¥ingTigonD 44hefyTal,),3, Gﬂétrihbldl@pﬁ'uﬂné\lhzﬂmbfﬂoh@é (Aﬁﬁﬁ)h )Plurlﬁcatlon by

f or mam di nj um hexaf | uor ophosphat e (130 0. 49

- ({4-12- (2-thienyl)

TAY A5 A clm@am@?@by &av NRAUCT 86 jar W mwmd\ﬂf(gﬁl) 345.2;
AT @%ﬂ“pt%‘%%} okt o PIROIPLC R 920

Enkachen) and DIEA (80 m., 0.47 nnDI) in anhydrous DCM

(62)
The title product was prepared following the procedure of Example 14 (step a and b) but
starting from 1-(pyridin-4-yl-[1,2 ,4Joxadiazol-3-yl)-piperazine dihydrochloride
(Intermediate 12). Purification by reverse-phase chromatography gave the title product as
a white powder. M (ESI): 417.2; M'(ESI): 419.2. HPLC (Condition A): Rt: 1.9 min (HPLC
purity: 100%).
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15

g, wet with c-Hex/EtOAc 4:1). Purification was
performed with a gradient cHex/EtQAc 4:1 to
w@20tdexi@ESOAC 1:1 in 30 mn to give 101 ng (44%WCDEP100&053616
title conpound as a colourless oil. MESI): 513.2;
MH(ESI): 515.4. HPLC, Rt: 3.4 min (purity: 97.99%.
Step b) Formation of (2S,
3R) - 6- (4- et hoxyphenyl ) - N, 2-di hydroxy-3-({4-[2-(2-thien
yl ) et hyl] piperazin-1-yl}carhbenyl)hexanam de (66) To a
sol ution of

X2rdibyrroX eRarhinaigde (63)- | , 3- di oxol an-4-one (101
ny, O 20 rmol) in |Pr(}I (3 m_) was added, a 50% aqueous
sol ution of hydroxylam ne (60 nL) & he resulting
mxture was stirred at RT for-] Then water (12
nm.) was added and tl_n)e r sulti i Xxture was purified
by reverse-phase chro r using a m xture of
water and iProH with & rai-n(bfrom4 l1to 1:1 as
eluent) to give 40 ng (42% 85 the title conmpound as a
white powder. M (ESI): 488.4, "M+(ESI): 490.4. HPLC,

'Hte titR. frodact wap prdpased BITovoig theﬁx‘acqnlluaa ﬁSExample 56 (step a and b) but

S, 3R).- 3- | | step a and b)

U B A SN SR YL R et Carain)

Fdﬂﬂcg@f Gérspiash Eﬁgﬁ%ﬁ%gfriﬂblgt@w g B ?rdaha%wmt@ﬁowder M-
an starting

e
@S&/ngT%%é%;(&ﬁngﬁla% TG ttionrfy): RPGr“i PincEPLErPusify: 99-2%).
rever se- phasechr omat ogr aphy gave the title product as
a white powder. M (ESI): 460.3; M+(ESI): 462.3. HPLC
i 64 r2S -6Ri -etho X3 phemylj-NR2-dihydroxiyv3-({2€]242-thienylethyl]

pesaz arbopyihexapamide ®#>_ i hvdr oxy- 3- {r 4- (2- hvdro
xyet hvn p| per| di n«b@ oanhexanam d \(66) (66)

(64)
Step a) Formation of (5S)-5-[(1R)-4-(4-ethoxyphenyl)-1-({4-[2-(2-thienyl)ethyl]-1-
piperazinyl}carbonyl)butyl]-2,2-dimethyl-1,3-dioxolan-4-one

To a cold solution (0°C) of (2R)-2-[(45)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl]-5-(4-
ethoxyphenyl)pentanoic acid (150 mg, 0.45 mmol, intermediate 2) in anhydrous DCM (3



10

15

20

25

The title product was prepared follow ng the procedure
of Exanple 64 (step a and b) but starting from

wad2@oper7sdi neet hanol (Al drich). Purification bRCT/EP2005/053616

rever se- phase chromat ography gave the title product as
a white powder. M (ESI): 421.2; M+(ESI): 423.3. HPLC
(Condition A): R: 2.5 mn (HPLC purity: 78.8%.
Exanpl e 67:

(2S, 3R) - 6- (4- et hoxyphenvD- 3- {ig3- (4-f | uor ophenyl ) pi peri
din-1 -yll carbonvU N, 2 dihvdroxyhexananide (67) (67)

%Pf x;vérrel %d@éf Oi?ﬁé 1ePgled nfn% owhd'9n (?8 PR eframethyl

nd b) "but s arting
féﬂﬁzﬂmﬂimm dzpkﬂ]‘wfobhom:iﬂe il 3¢emigy 0LAD erthaly lAdim&l)\l’l?lh)reactlon mixture

Crystalli fromthe reacti xtu fol.l owe
Vit P e o i et fsb RRGR LT A lnbe i Cpipfrane (9 mg, 049
BEGH hikaBord) 4 DIE DR 0.4 fHidol:jn %@Sﬁ%‘jﬁl? mL) was added.

'H@ réaglomn@reaw&gstu‘red for 3 hours at RT and then poured on a 5111ca column (30

s e e O S SR LR
tp rthO&ﬁiSl.mﬁleBahﬁﬁitcf givt 00d g (t‘rh%) pf the aille cdmPbund as a colourless
Exanpl e 64 (step a and b starting fr
o g BT xS Bos: B8 A AP RS A st oY 1 - 5. (4

- met hoxyphenyl ) pentanoic acid (prepared follow ng the
lfrocedure of Internediate 2 but using 4- bronoanisole

tep Bt iegymigiomeid 28,3 Ri-61t5-e hopahieriln s, 2(ditoddr 0003-({4-[2-(2-thienyl)ethyl]
1 .1 G& se chromat ography gave the

Pﬁ)‘{’ elh 33}0}58&"%@5%}"%”? ?omowder . M (ESl): 405.4;

Tdr4 Eﬂhbl()n de(BS§|—5 [ER)Q-(4Cahakypheny)A)-( {472+ (2 3hienyTathy(l HRp{perazinyl }
Gtbemalpul s T T8-Sty f-pas 619amen 020y el B R G mL)
WhsZiddbd 9699 acdus solution of hydroxylamine (60 L) and the resulting mixture was
stirred at RT for 1 hour. Then water (12 mL) was added and the resulting mixture was
purified by reverse-phase chromatography (using a mixture of water and iPrOH with a ratio
from 4:1 to 1:1 as eluent) to give 40 mg (42%) of the title compound as a white powder. M~
(ESI): 488.4; M(ESI): 490.4. HPLC, Rt: 2.5 min (purity: 97.0%).

Example 65: (2S,3R)-3-[(4-cyclohexylpiperazin-1-yl)carbonyl]-6-(4-ethoxyphenyl)-

N.2-dihydroxyhexanamide (65)
~o_ o

OH O

(65)

The title product was prepared following the procedure of Example 64 (step a and b) but
starting from 1-cyclohexylpiperazine (Spectrum). Purification by reverse-phase
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nmet hyl hexanam de (69) (69) The title conmpound was
prepared foll ow ng the procedure of Exanple 4 (step a

w@ewel)o7sbut starting from PCT/EP2005/053616

| - (2-fluorophenyl)pi perazine. Purification by

rever se- phase chromat ography gave the title product as

a light pink powder. M (ESI): 366.2; M-(ESI): 368.4.

HPLC (Condition A), Rt: 2.7 min (HPLC purity: 95.1

% . Exanpl e 70: 144

(2R3S) - N. 2-di hvdr oxy- 5- met hyl - 3- ({4-r5-(2-thi envn-1. 2.
e e R e N B B R O Ty BsD: 4623
HIMeC (o A&): Ri: 22X anp(P1L pmtepl(h%)nd b), but

starting from

I -[5-(2- thlenyl)-l 2, 4- oxadi azol - 3-yl | pi perazi ne. The

I d. :
, RR: 2.9 mn (HPLC
(2R 38) 3- {[(2R) 4- (5 c opyri di n- 2-vn- 2- net hyl pi per
azi n-lyllcarbonvU N, 2- oxy- 5- net §7'I1 hexanam de
(71) (71) The title conpoundiwas prepared foll ow ng

t he procedure of Exanple 49(stjep a aphd b), but
starting from HO.
(3R) -1 -(5-chl oropyridin- ﬂ 3-3 mst hyl pi per azi ne
hydrobrom de and DI EA. Purifica afi on by reverse-phase
chromat ography gave the title ggoduct as a white

'li';g:l tgtg'[prlc\)/lgécg \S;\%?.)p ﬁret:;’)gppg7 CzibngiglES|g Igggegl%s 2of WPLC lé%gggtlert) 'a%?ld b) but
%ﬁ))m34 ﬁ%@n&ﬁeé@ﬁﬂn@f QOMFiEH Pur?ﬁc)é{l%rpbfr’ %v%?s'eli)hhseyéﬂr&ﬁitography

bonv hvdr oxy- 5- net hyl hexanam de %E

gave the title product as a white powder. M(ESI): 421 2 SI): 423.3. HPLC

(Condition A): Rt: 2.5 min (HPLC purity: 78.8%).

Example 67: (2S.3R)-6-(4-ethoxyphenyl)-3-{[4-(4-fluorophenyl)piperidin-1-
carbonyl}-N,.2-dihydroxyhexanamide (67)

\/O

()]

The title product was prepared following the procedure of Example 64 (step a and b) but
starting from 4-(4-fluorophenyl)piperidine hydrochloride (Arch). Crystallization from the
reaction mixture followed by filtration and washing with water gave the title product as a
white powder. M'(ESI): 471.4; M'(ESI): 473.4. HPLC (Condition A): Rt: 3.7 min (HPLC
purity: 99.7%).
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The title conpound was prepared follow ng the
procedure of Exanple 14 (step a and b), but starting

wo e@alo766- chl or opyri di n- 2-yl ) pi perazi ne. Pur i PCT/BP10051053616

by reverse-phase chromatography gave the title product
as a white powder. M (ESI): 383.2; M+(ESI): 385.2.
HPLC (Condition A), Rt: 1.7 mn (HPLC purity: 99.8 9%.
Exanpl e 73:

(2R 3S)-3-{[4-(5-bronopyri di n42- vnpi perazi n-1 -yl | carbo
nvU- N. 2- d| hvdr oxy- 5 met hyI hexanam de (73) The title
QIO Q : '

= ¥-1(4- Ipiperidin-1-

MM@(@WI ) p| per a2| ne. Purification by

rever se- phase chromat ography gave the title product as
a white solid. MESI): 427.0; M-(ESI): 429.2. HPLC
(Condition A), R: 1.8 mn (HPL rity: 100 99.
Exanpl e 74:
(2S,3S)-3-{[(2R) - 4- (4-chl or ophenyl ) -
| -yl'l carbonvUN, 2-di hydraxy-
title conmpound was prgpar ol howi/ng t he procedure of
Exanple 4 (step a and b)), but [starting from

(3R) -1 - (4-chl orophenyl ) - 3- Rt Wy| pi per azi ne.

Purification by reverse- phase hr omat ogr aphy gave the

title product as a white powd(e? M (ESI): 396.2;

Te(tis! prodﬁiﬁ &vaR prapkted £§1owid g theoprodddurdbf Exhmbpleiod (§tcfp’bGnd b) but

Sl LroRs > DRVATS s ndR i T-ox0- ool drallrivrpeibptypheny)

pehfahbier gt @Vé&bared following the procedure of Intermedlate 2 but using 4-
pyr| di n- 2- erazin-1-vUcar bonyl ihexanam de (75)

bremmogrigale ubéﬁmda)ra@dveagropﬂ@w&rlém f(éll ngyrifigation by reverse-phase

- met hyl pi per azi n-
exanam de (74) The

@Eég{rineﬁgéi%ﬁlyoéavgﬁ@{ﬁie%rodu%?ésea"ye"i‘io@r%w%r. MPHISTS UBS 4l MB(EST): 407.4.

HEBIR} {GontitidmyA): Rt:[366 fuin (HRILOpanitgt 9y9%pyri di n- 2-yl | pi per
azine. Purification by reverse-phase chromatography
gave the title product as a white powder. M (ESI)

(69)
The title compound was prepared following the procedure of Example 4 (step a and b), but
starting from 1-(2-fluorophenyl)piperazine. Purification by reverse-phase chromatography
gave the title product as a light pink powder. M (ESI): 366.2; M'(ESI): 368.4. HPLC
(Condition A), Rt: 2.7 min (HPLC purity: 95.1 %).
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Exanpl e 76:
(2R, 3S) - 3-benzyl - N, 2-di hydr oxy-4-oxo0-4-{4-[4-(trifluor

we@e@bloowy) phenyl ! pi perazin-1-yl}butanam de (7BQT/EFB)P5/053616

The title conpound was prepared follow ng the
procedure of Exanple 4 (step a and b), but starting
froml-[4-(trifluoronethoxy)phenyl]piperazine.
Purification by reverse-phase chromatography gave the
title product as a white powdes (yield 63%. MESI):
466. 0; MF(ESI) 467 9. HPLC (Condition A), Rt: 3.4 mn

15T &hyl3-
1 'i. razine -vl}carbon lhexanamide (70)
met hoxy) phenyl | pi perazi n-1 -yl }-4-oxobut anam de (77)
(77) The title conpound was prepared | owm ng the

procedure of Exanple 4 (step a and b) )»but starting
from

(3R -3-nethyl -I-[4-(trifluo thoﬂ\é) @henyl ] pi perazi ne
di hydrochl ori de. Purifi@atiZon [Wmevﬁr se- phase

chr omat ogr aphy gavedd.hellt it el\o\rpbluct as a slightly
pink solid (yield 279 N{ESI): 480.3; M+(ESI): 482.2.
HPLC (Condition A), Ri: #® <Pnn (HPLC purity: 100 9.
Exanpl e 78:

el e Wi Heoi ﬁ’%ﬂﬁh%ythbﬁ oA of sl WRED H3ha b), but
sg(rtih@ famzrﬂe[jn(d thizaylpa anbmdha;zol-]twmipgraﬂfne fheatduc@ngdund was
. sta om .
il by et Bor oAy Ba s 31 BiB R solid &r(mb%%w (ESD):
%ﬁ%ﬁ?ﬁ%ﬁﬁsﬁﬁw?&“ﬁ‘éﬂmwﬂf S0 AN

377 4 HPLC(Cond|t|on A, RR: 2.6 mn (HPLC purity:
carchs N & Thex anmhid I(}1)4 oxobut anam de
(79)

O\K: ﬁN/(NT
HO\HJK(‘):?\(TN\I)

a1
The title compound was prepared following the procedure of Example 4 (step a and b), but
starting from (3R)-1-(5-chloropyridin-2-yl)-3-methylpiperazine hydrobromide and DIEA.
Purification by reverse-phase chromatography gave the title product as a white solid. M
(ESI): 397.2; M(ESI): 399.2. HPLC (Condition A), Rt: 1.9 min (HPLC purity: 99.8 %).
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(79) The title conmpound was prepared follow ng the
procedure of Exanple 4 (step a and b), but starting

WO e@a1010751 PCT/EP2005/053616

(3R -3-nethyl-1-[4-(trifluoromethoxy)phenyl] pi perazi ne
Purification by reverse-phase chromatography gave

the title product (m xture of diastereoi soners) as a

white powder (yield 74%. M (ESI): 404.3; M (ESI):

406. 3. HPLC (Condition A), Ri1473.0 min (HPLC purity:

99.6 % . Exan'pl e 80:

of(SS) 5- ((IS)-I-{[(ZR) 4- (4'-f|uorob| ptafnyl 4-yl)-2-m

et hyl pi perazi n-1yl] |

car bonyl } - 3- net hyl but yl 2-d | , 3-di oxol an-4-o0
neThe title conpound S pEepﬁfo’T‘l ow ng the

procedure of ExanpHe-g e ut starting from
(3R)-1-(4"-fluorobi phainybud-¢yl ) - 3- met hyl pi per azi ne.

The crude product (m xture of (ijgi)astereoi somer) was
purified by chromatography (Si 20/ 80 i Pr2Q c- hex)

TH t@tlcVédnt d wlak PreparsauNGlviag tike Srobétiuee 6f BedRpROI fa and b
(21% . HPLC (Congle?l on A, R?: 5% mn (HPLC gu“4t5($fé§ »
buno st%tmgM,ﬁ(oEg }—(5—4]819r(@yngpe’43y]ag1p¢rgz—%t iPyrification by ‘reverse-phase
épi}:}&p@g%?%hﬁga% fl‘?e@tled‘prg&ct bd Y URLHBREGY M EsY): a2 it (B8): 385.2.
RO yddjtidd, £), By mox(HE-Crparity] ¥ @nani de To a

suspensi on of

(5S)-5-((I S)-I -{[(2R)-4-(4" -1l uorob| phenyM yl) - 2- net hy

E 3S T .

car bonyl | - 3- met hyl but yI) -2, T met ny i ox0l an- 4- 0
et a e(B)o eq) inamxture of iPrcH

(4 mL) and THF (4mL) was added a 50%.agg, sol ution
hydr oxyl am ne (0.08 niL, 43 nmol ﬁeq) . The

reacti on m xture was s 8h.

OH
3)

The title compound was prepared following the procedure of Example 14 (step a and b),
but starting from 1-(5-bromopyridin-2-yl)piperazine. Purification by reverse-phase
chromatography gave the title product as a white solid. M (ESI): 427.0; M'(ESI): 429.2.
HPLC (Condition A), Rt: 1.8 min (HPLC purity: 100 %).

Example 74: (28.38S)-3-{[(2R)-4-(4-chlorophenyl)-2-methylpiperazin-1-vljcarbonyl}-

N.2-dihydroxy-5-methylhexanamide (74)

op
o\kE Y
J\/YN\)

OH O

HO.
H
74
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Evaporation of the solvent gave a white solid. This
product was washed with i Pr20 (2x), filtered and dried

waeaeniozacuum t o give the title conpound as a BEI/ER2005/053616

powder (89% . M (ESI): 456.3; M+(ESI): 458.4. HPLC
(Condition A), Rt: 3.9 mn (HPLC purity: 97.5 9.
Exanpl e 81:

(2S.3S)-3-{r(2R) - 4- (4- et hoxyphenvn- 2- et hyl pi per azi n- |
-yl I carbonvUN. 2-di hydr oxy- 5-1aet hyl hexanam de (81) 8 1
The title conpound was prepared follow ng the

r
PR Uopl SAETRAES BRI AR SRE P 8649 v ) b
seuting ifoat i(3)- b-cldompbayhebsmethyipipaavy. d’pmﬁcgtmneby hreverse-phase

uct e, sol | S 6
Tirtepdtaizgivg R BePodnars Miite e Mgl ol o; vpgmsi: 39s.2
HRILC {@ondAebnOA PR t:BxSniin @{I&ZZ purity: 99.1 %).
(2S.3S)-3-{r(2R)-4- (3. 4-di met hoxyphenvn- 2- net hyl pi pera
zin-1-yll carbonvU N. 2-di hvdroxy 5- rret hyl hexanam de

in42 in-1- lcarbon Dhexanamide (75)
(3R) -1 -(3, 4-di net hoxyphenyl ) - 3- net hyl @l razi ne.

Purification by reverse-phase chro phy gave the
title product as a whitel solid. I\/(SI BR22. 4,

M-(ESI): 424. 4. HPLC(@:O fi 2.1 mn (HPLC

purity: 100 %. \%
(2S.3S)-N. 2-di hvdrox 5- t yI ({(2R)-2-nmet hvM r4-(m

et hyl sul f onvn phenyl pi ¥ aQi n- 1@/ | ear bonvChexanamni de
(83) (83) The title conpound was "prepared foll ow ng

THé&nIéfdéﬁ@ﬁtM@w@sf prepeedioBlowthg(thé pRcadu2d 6f Bxampled (step a and b), but

starting
Yatiye ﬁfﬂﬁ%{%%)ﬂ -methyl-{h3{tHfneremedwpyridiaryy jpipgsesing, iRygification by
Brkd padd RBnAbgraphy gave the title product as a white powder. M(ESI): 431.3;

M'(ESI): 433.3. HPLC (Condition A), Rt: 2.8 min (HPLC purity: 96.5 %).

phenyl]piperazin-1-yl{butanamide (76)
F
Oﬁ/F
;) :NQ
N J

OH O

HO-\
H
(76)
The title compound was prepared following the procedure of Example 4 (step a and b), but
starting from 1-[4-(trifluoromethoxy)phenyl]piperazine. Purification by reverse-phase
chromatography gave the title product as a white powder (yield 63%). M (ESI): 466.0;
M'(ESI): 467.9. HPLC (Condition A), Rt: 3.4 min (HPLC purity: 99.7 %).
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rever se- phase chromat ography gave the title product as
a white solid. MESI): 440.4; M(ESI): 442.2. HPLC

w@ amadidzson A), Rt: 2.4 min (HPLC purity: 99. 5PCT/EP2005/053616

% . Exanpl e 84:

(2S.3S)-N. 2-di hvdr oxy-3-{r (2R)"- ( 6- net hoxy- 2- napht hvn-
2-nmet hyl piperazin-1 -yllcarbonvU 5-net hyl hexanam de
(84) (84) The title conpound was prepared foll ow ng
the procedure of Exanple 80 (18aep a and b), but
starting from

' phenpilipipexazin-1ayii-#eoxobutdnamidd(THS| ) : 442. 5;
Mt(ESI): 444.5. HPLC (Condition A), Rt:z3.3 min (HPLC

purity: 98.3 % . Exanple 853 O F
(25.35)-3-({(2R)-4-r4-(|-bfuv\rl?menyu-z-neth
N

yl pi perazin-1-vU o _ ¢ ’(
car bonvp- N. 2- di hvdr oxy- 5-netayl hexanam de (85) The

title compound wagop(epdre fé\/llﬁovvi ng the procedure of
Exanpl e 80 (step a and &, Obut' starting from

(3R -1 -[4-(!-benzofuran-3-yl) pglz)nyl ] - 3- et hyl pi perazin

e. Purification by reverse-pha chr omat ogr aphy gave
THitlel dohPoiPHEEC prefiie B foNB i (ROPEREJurdbl Eximple 4(Stcpa and b), but
Mt( ESI %@480. 5. %Pﬁa?: (Con.di% oniﬂ%e, Rt: 4.1 l:ri.n (( ﬁE’LC ).
staskng yiromg (3R )ed-methyindt(d-(wluoromethoxy)phenyljpiperazine dihydrochloride.

b - - di - L. - 13- . - - t . . .
NP0 Mot TRy et e O BB ) e ol
(Field 27%). MEBIP0AL3;WS(ESDe p&2 8 dHPBI @sindigion ), Rt: 3.8 min (HPLC
Ig]'rﬁg%]elggg of Exanple 80 (step a and b), but starting

F§= 3-net hyl -I - (4- propoxyphenyl ) pi per azi ne.
Purification by reversephase chromat ography gave the
title {;odct al\? .Wwh M ESI 420. 5;

|
A I NS

Yig

-3- ({(2R) - 2- met hvM [ 4- (t

o%/F
o - (\N/Q/ F

N

HO-

H OH O

(78)
The title compound was prepared following the procedure of Example 4 (step a and b), but
starting from 1-[4-(trifluoromethoxy)phenyl]piperazine. Purification by reverse-phase
chromatography gave the title product as a white powder (yield 46%). M (ESI): 375.2;

M'(ESI): 377.4. HPLC (Condition A), Rt: 2.6 min (HPLC purity: 97.0 %).
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phenyl ! pi perazin-1 -yl }earbonyl ) hexanam de (87) The
title conpound was prepared follow ng the procedure of

waEx@aplesB0 (step a and b), but starting from PCT/EP2005/053616

(3R -3-nethyl-I-[4-(trifluoromnethyl)phenyl]piperazine.
Purification by reverse-phase chromatography gave the
title product as a white powder. M (ESI): 430.4;
Mt(ESI): 432.4. HPLC (Condition A), R: 3.7 mn (HPLC
purity: 99.3 % . Exanple 88: 150

(28 38) 3- {r(2R) 4- (4 tert- butyl phenvn 2- rrethyl pi peraz

'ﬂ@romethoxy[

st artl ng from

(3R)-1-(4-tert-butyl phenyl) - 3- met Bzi ne.
Purification by reverse- phase chr og%aphy gave the

title product as a wptessolj %. MESI):
418.4; M+(ESI): 420.5 Cm d|t|on A, R: 3.5 nmin
(HPLC purity: 98.HO%" | § 89:

(2S.39)-3-{r(2R)-4- (8- fQ"boPopyrl m di n- 2- vn- 2- et hyl pi p
erazin-1-yll carbonvU- N, 2-di hvdf8ky- 5- net hyl hexanam de

Do Ea bR s o prsrediys PTAATRIS 4950 5334 ). bus

sedrtiyd plirgrar GR)FH-methyl-1-[4- (tnﬂuoromethoxy)phenyl]plperazme Purification by

| ] carbon 3- et hyl buty 2- hv| - - di oxol.an-
I‘év%ﬁ‘ephpﬁeé)é Omag’géﬂli‘%o%i‘ﬁﬂ t{}égﬁ Pé@gﬁ%&m%m e(qtpésomers) as a
(ggg) )(%43@ W(Estuo%aHPLaQ(cBﬁ&ﬁbn A) Rt: 30

ﬁ{ net hyl - 5- oxo- | di oxol an”-

mm;(;r@é mw@r&%c%}j and

5-fluoro-2-[(3R)-3-nethyl pi perazin-I-yl]pyrimdine.

The crude was purified by chrormt ography on silica

Exinngle 80 28 3SpAL{[(@R)-Ht(@Afluo Di2eméthylpiperagin-1-yl
AINQ vvas i sql tednas I Iow oil (413 ny,

(he
9

(80)

Step a) Formation of (5S5)-5-((1S)-1-{[(2R)-4-(4"-fluorobiphenyl-4-yl)-2-methylpiperazin-1-
yl]carbonyl}-3-methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one

pd

)(O O
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25

NVR (DVBO-d6) d: 8.16 (s, 2H), 4.85-5.0 (m O.6H),
4.41-4.52 (m 3.4H), 4.23 (m 0.4H), 3.46-3.67 (m

W@2@Hbp10781 80-3.20 (m 4H), 1.70-1.79 (m |H), BCDEB005953616

3H), 1.38 (s,6H), 1.13-1.32 (m 2H), 0.90 (m 6H).
HPLC (Condition A) Rt: 4.26 mn (HPLC purity : 96.1%.
L Ms: MH(ESI): 409.6. Step b) Formation

of (2S,3S)-3-{[(2R)-4-(5-fluoropyri mdin-2-yl)-2-methyl
pi perazin-|lyl] 151

car bonyl} N, 2- di hydr oxy- 5- et hyl hexanam de The title

Wz‘ﬁ’l Eﬁ?\‘ ggreﬁ% 10%4n gth% ?,g?n&a%e&utfmﬁlfﬂe + (stop ) but

ut starti
ﬁarﬂhgj ofrqyrn 2 QRBRI4' ShIDmbIBhlepylfﬂeylat-Z imethylpippragineni Thenerude product

Rl G 48RS RN SERARE B0 ABLAH BRI SRAY S0 For.0/c-hex)
thglve2h3 titlé ébrﬁﬂnﬂﬁh@aﬁ)ursinglé dlasl&&%omd;@ﬂﬂ@ HYE((F@lohdition A), Rt: 5.2
284.4. Exanple 9Q: .

g HRE( ngrisy: d 0B vl Wk ES: 488y | - 3- {r (2R) - 2- met hvM (4- pr

opyl phenvn pi perazin-1-yl | carbonvUhexanam de (90) (90)

The title cor;%gund was prepared fol | ow ng t he
%m@dﬂurmeti@f SAPI-&{ L2 R s{-€p-Sorabipheyyl-avh-2 snethlpiperazin-1-yl]
thy_ phenyl ) pi per azi ne.
nfwr(}%:\% fyrjle'{/z%t?')glga%ﬁg@gechr omat ogr aphy gave the
t|tIe product as a white solid. MESI): 404. 4,

%s e:nggrcl) g)f (;é S)}_ngﬁ%j %F(gk -4 (2‘—ﬁdrob%ﬁen31j —yﬂi2r]mgtlf|15{f)%erazm—1 -
{%&b&%}l}% - M GTRIBOE YRty Ndx Sla IR Y 3¢ mp( @1 n#ndl) 1.0 eq)

nte| mlxltnyﬁ ople (RO ) (@havky | ansi JHaAfmL) -was- 4ddndolsup@rapd.d solution

kSR (04,51, CFRRUIN, Y95 PRRACEAof ALLON R JiB80 ot o for s

E\rapmatlon of the solvent gave a white solid. This product was washed w1th iPr,O (2x),

titcgi st i e A b it e 0o Crr BB Ry Bader 9% M
A o
(50, 464 MES}uASe AT N RALA KR Wm%t?‘?’t R

purity: 98.6 % .
Example 81: (25,35)-3-{[(2R)-4-(4-ethoxyphenyl)-2-methylpiperazin-1-yl]carbonyl}-

N.2-dihydroxy-5-methylhexanamide (81)

@1
The title compound was prepared following the procedure of Example 80 (step a and b),
but starting from (3R)-1-(4-cthoxyphenyl)-3-methylpiperazine. Purification by reverse-
phase chromatography gave the title product as a white solid. M (ESI): 406.4; M'(ESI):
408.4. HPLC (Condition A), Rt: 2.5 min (HPLC purity: 99.0 %).
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Exanpl e 92: (2S.3S)-3-{[(2R) -4-(23-di hvdro-|

- benzof uran- S-vn*- net hyl pi perazi n-1yl | car bonvU-
woR®edidTsdr oxy- 5- met hyl hexanam de (92) (92) TheCt/EP1085/053616

conmpound was prepared follow ng the procedure of

Exanple 80 (step a and b), but starting from

(3R)-1-(2, 3-di hydro-1-benzoi uran-5-yl)-3-net hyl pi peraz

ine. Purification by reverse-phase chromat ography gave

the title product as a whiteisnlid. M (ESI): 404.4;

MF(ESI) 406.5. HPLC (Condltlon A, R: 220 mn (HPLC

1

z & fhexanami {82)mst hyI hexanam de
(93) The t|t| e conpound vvas pr epar ed foé)l ow ng the

procedure of Exanple 8Q tep a ang but starting
from (3R)-1-(l, 3-benzog | - 5248 )~8 (t)hylplperazme
Purification by reysrs -phase,\p rjomat ogr\aphy gave the
title product as a WN't 0 ESI): 406. 3;

M-(ESI): 408.3 . HPLdI'(andl |o A, R: 2.5 mn (HPLC
purity: 99.8 9% . Exanpl e 94: )

(2S, 3S)-N, 2-di hvdroxy-3-{[(2R) - 4- %4 met hoxyphenyl ) -2-m
"Hichiyjtlgodopgpoadd mas prophted aolwwiv gHie: ﬁebéﬂﬁkd’leﬁ(EﬁﬁﬁpEQO( S#p a and b),

94) Th | d fol|
B oRiatiie o B Hra ABGmeL e B R TBS Y IBEraggy ( Fyfication by
eV R§8-$rR chroﬁfh‘tdﬁéﬂﬁ9xg‘cﬁ@ aRy kil %sraatch)ék b ﬁ'ﬁft@%bﬁ@ M(ESI) 422 4;

Purification é/ reversephase chronat ograp ave
Mi(ES®): 2L &(ald%mnt@) Bo12i UHIWPESI I)urlt$912)

MH(ESI): 394.4. HPLC (Condition A), Rt: 2.1 mn (HPLC
purity: 100 % . Exanple 95:

Xmp&B83 2838 d r 13~ 2)-met ¢ thyisulfonyl
trif u,oro ] ]

RCAH R CAEDONYAE XN ' 8is)-yl ) car bonyl | hexanami

N

83)
The title compound was prepared following the procedure of Example 80 (step a and b),
but starting from (3R)-3-methyl-1-[4-(methylsulfonyl)phenyl]piperazine. Purification by
reverse-phase chromatography gave the title product as a white solid. M (ESI): 440.4;
M(ESI): 442.2. HPLC (Condition A), Rt: 2.4 min (HPLC purity: 99.5 %).
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(95) The title conmpound was prepared follow ng the
procedure of Exanple 80 (step a and b), but starting

WO e@a1010751 PCT/EP2005/053616

(3R -3-nethyl -1 -{4-[(trifluoronethyl)sulfonyl]phenyl}p
i perazine. Purification by reverse-phase

chromat ography gave the title product as a white
solid. M (ESI): 494.4; M-(ESI): 496.4. HPLC (Condition
A, R: 3.6 mn (HPLC purity:1598.2 % . The foll ow ng
exanpl es 96-106 were prepared according to the nethod

ws%ﬁhﬁdﬁﬁ LAE (1R P4 (EHREM ﬁ‘-’ﬁh%}éﬂ%@ﬂ
- EL MOXyDI pnenyl I-yr)-3-necnyrpi ;
igéazip-1-4lca 0 ahet] xina@nide R4y | pi per azi ne,

(3| ’?)-I - (1 -benzofur an-5-yl) - 3- net hyl pi per azi ne,

(3i?)-1
-(2,2-difluorol, 3- begzodl t hyI pi per azi ne

, (BR)-1-(3-fluoro-4 matthyp I) 3- et hyl
pi perazine, (3R) nb: (thLubﬁEAN opr opoxyphenyl ) - 3
- net hyl pi per azi ne, HSR) [ -flluor o- 4-

(trifluoromethoxy)pheny - et hyl pi per azi ne,
3-[(3i ’>) 3- net hyl pi perazin- | -y(B‘])qw nol i ne,
) pi per azi ne,

met hyl - | - (4- met hyl phenyl
f@ﬂ}t q coe@%‘? n@ﬁyﬁﬂpémf? QuiRBt Proqu@éer al Example B0 (step a and b),
t? Sharting PEERY QU1 £ QWA P By DY BeBFTARDe. Pyrification by

e(@fMpHade chretiatmgydphplpaié fhie-titloyprpd st rme tahwhitqppedeaz MAEST): 442.5;

URSE RS i @ﬂ%io%%?ﬁﬁwm&@%@%% er az

in-1-yllcar boan - N. 2- di hvdr oxy- 5- net hyl hexanam de

7 N(‘zadlh _5Nngﬂ, hf&ﬁ’ﬁﬁﬁﬁ&ﬁséjﬁt hyI hexanamde
(2S. 38)-3-{r(2R)-4-(2 2-di fl uor o- 13- ben2odi oxol - 5-vn-2

- met hyl pi perazi n-
1-yl I carbonvU N*-di hydr ox/ﬂ\s- rret

o

H OH O
@35

The title compound was prepared following the procedure of Example 80 (step a and b),
but starting from (3R)-1-[4-(1-benzofuran-3-yl)phenyl]-3-methylpiperazine. Purification by
reverse-phase chromatography gave the title product as a white powder. M (ESI): 478.5;
M'(ESI): 480.5. HPLC (Condition A), Rt: 4.1 min (HPLC purity: 98.8 %).
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Exanpl e 100:
(2S.3S)-3-{r(2R) -4-(3-fl uoro-4-net hoxyphenvn- 2- net hyl p

wo p@eari7at | yl | car bonvU- PCT/EP2005/053616

N, 2- di hydr oxy- 5- et hyl hexanam de (100) (100) Exanple
101:

(2S,39)-3-{[(2R)-4-(3-fl uoro-4-isopropoxyphenyl) - 2- net
hyl pi perazi n-1yl |

car bonvU- N, 2- di hydr oxy- 5- net hy4 hexanam de (101)
Exanpl e 102 :

de (102Exanp|e 103 :

(2S.39) - N. 2-di hvdr oxy- 5- e

r(2R) - 2- met hyl - 4- qU| ol i

pi perazin- 1- vaarbon Uhexan .T/p (103) (103) Exanple
104:

(2S.3S)-N. 2- dlhvdroNy 5H hyl'- 3-{r (2R) - 2- net hyl - 4- (4-
nmet hyl phenyl) piperazin-1-vUear bonvUhexanam de (104)
Exanpl e 105: (86)

T Aaropd S7% ercepisd g i brorduts 57 EmllsHabGleB% and b)

Hul GRardinga e (3RYB3-methyl-1-(4- ropoxyphenyl)plperazme Purification by reverse-
2S. 3S) - N. 2-di hvdr oxy- 3- U( 2R) - 4- ( 3- nethoxyphen%g -2-me
Rhasa chsppapgRPky gave;ﬁhff tide B@ﬁwt}as ﬁsvl%f@tmw £ MBS 0.5, M'ESI):

40300 1p( go(g}:m&'%nk 'Ik@@ﬂsfiﬁn%mﬂ@&ﬁg eyé%ﬂ'/?f)“ can be

prepare cording to the netho cribed in above

Exanpl es respectlvely
I

, 2, 2- uaor o
[HYCHL Y D NO0X X s e_(§7X4 ter
-butoxyphenyl) 3- nethylplpera2|ne (3R -g-(4-iso

pr opoxyphenyl ) - 3- et hyl pi p eraZ|ne

6-[(3i7?)-3- nethylplpera2|gﬁﬂ<\ |ng (3i?)-1-
[3,5-bis(trifluoronet en hylplpera2|ne
(3i7?)-3- nethle-{;%(l - -yI

N OH O
@D

The title compound was prepared following the procedure of Example 80 (step a and b),
but starting from (3R)-3-methyl-1-[4-(trifluoromethyl)phenyl]piperazine. Purification by
reverse-phase chromatography gave the title product as a white powder. M (ESI): 430.4;
M'(ESI): 432.4. HPLC (Condition A), Rt: 3.7 min (HPLC purity: 99.3 %).
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5 phenylj pi perazi ne, and
/[ V-di met hyl -4-[(3i ?)-3-net hyl pi perazin-1-yl]aniline

wo ewpoot7svel y. Exanpl e 107: PCT/EP2005/053616

(2S.3S)-3-{r(2R)"- (4" - bronobi phenyl - 4-vn- 2- et hyl pi per
azin-l-yll carbonvU N, 2-di hvdr oxy- 5- net hyl hexanam de;
i 0 Exanpl e 108:
(2S. 3S) - N. 2-di hvdr oxy- 5- net hyl - 3- ({( 2R) - 2- net hyl - 4-r 4-
(2.2.2-trifluoro 155
ethoxy)phenyllplpera2|n | -yl }car bonyl ) hexanam de;

] .

Exanple

110: (2S. 35) - N. 2- di hvdr oxy- 3- {[(2R)-4-
vn- 2- met hyl pi perazin-1
-yl I car bonvU 5- et hyl hexan le 111

(2S. 39) - N. 2- di hvdr oxy-G- met h u/eéN{[ 2R) - 2- net hyl - 4-

aui nottn-6-yl 20 3«9 fgzy*hﬂ,NN?erboanhexananide;

Exanpl e 112:

(28.35)-3-({(2R)A-[3|% bls(?rlflg%ronethvnphenyll-z-ne

t hyl pi perazi nl - ©8

MEX{égtﬁpfgfbgﬂﬁf%nd\bvgs Pepred RX¥whigTRE PMCORFQDERXARPIE A (step a and b), but

s(caz@ng@mmm) dH(drieat- buzcylpberrré)thmeﬂe'lr(ipf(r@m)a Purificatiph by rpverse-phase
c%%orﬁatﬁé n]if?hgle gar’xg(%ﬁ%pht?e”ﬂog%p%r 32| id s EWiBA™30). M(EST): 418.4;
E(ESB)S)Q(BS (HRIMC&Iditﬁm(AJ) ReBtyhandHPE) pheity: 98:2%ixet hyl p

I perazin-|-vU
carbonvD—N% di hvdr oxy- S—nethylhexanan1de BOBloIoglca
PO 8 1) A [ ?

-1 sopr opoxyphen

assa

g_M_tHMjqu-S-methvlhexanamu% (89)

é;l\é r/\Njizer

39)
Step a) Formation of (55)-5-((15)-1-{[(2R)-4-(5-fluoropyrimidin-2-yl)-2-methylpiperazin-
1-yl]carbonyl}-3-methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one

The title compound was prepared following the procedure of Example 4 (step a), but
starting from (2R)-2-[(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl]-4-methylpentanoic acid
and 5-fluoro-2-{(3R)-3-methylpiperazin-1-yl]pyrimidine. The crude was purified by
chromatography on silica using a gradient of EtOAc: cHex (0/10 to 4/6). The title
compound was isolated as a yellow oil (413 mg, 75%). TLC (EtOAc: cHex 3:7) Rf=0.25 ;
'H NMR (DMSO-d6) &: 8.16 (s, 2H), 4.85-5.0 (m, 0.6H), 4.41-4.52 (m, 3.4H), 4.23 (m,
0.4H), 3.46-3.67 (m, 0.6H), 2.80-3.20 (m, 4H), 1.70-1.79 (m, 1H), 1.056 (m, 3H), 1.38 (s,



Compounds of the invention were tested to assess their

activities as inhibitors of MWw-1 , MW-2, MW-9,
worMeAt7and MVP- 12. MVP-9 Assay Prot ocol ConpoRCEPIN5/053616

the invention were tested for inhibitory activity

agai nst 92kDa gel ati nase (MW-9) in an assay using a

coumari n-1 abel ed pepti de substrate,

(7-met hoxycoumarin-4- yl)acetyl-Pro-Leu-dy-Leu-(3-[2

, 4-di ni trophenyl ] -L-2, 3di am ne@r opi onyl ) - Al a- Ar g- NH2

(McaPLG.DpaAR) (Knight et al, FEBS Lett. 1992;

3 ) f o
FOL 3% O30, 300 B R (CPARIPATRG o0 M BPLgpuric
NalCh). meswéaisnzmaﬁd 0. 05% Bm 35. Substrate: 0.4
nmv McaPLGL.DpaAR (from Bachenm) (0.437ng/ m ) stock
solution in 100% DVSO (stored at -20 0C). Dilute to 8
Sidp b)rFoﬁﬁz&ﬂUn &WQS GS)-3-E[(ZR}m(5 Rasopinmai-25) bnedRipliorazin-1-

eI atinase é@gam nophenyl nmercuric
s Yhjcarbory-N, %rét’ﬁvm%é-m«fthx{ B@WEG) appropriately

ﬂie' Hﬁ@@oﬁlﬁmﬁﬁls@)( n?ﬂféb&x%& foll§wing Qﬁ@%@%@&e%’fﬁx%\ggﬂ ®ep b) but

initially as ound solution in 100% _
starting &amy -‘oﬂmormz [(ﬁR}mtmNE@razménylmmdm;’ Rurifigatéen by reverse-

e P8 PRSLESTOTR BTl Ml PR o e
AT ol (HPTI) pﬁrﬁyS 100%MI(GZMISUMT(ESI):.282{I4e assay was

performed in a total volune of 100 niL per well in
" 96-well microtitre plates. Activated enzyne (20 nlL)

50 m_ of l\/baPLGLDpaAR (8 mvl pre| [ ution of
DVBO st ocki n assay butt For e§ as~Say ten
concentrations of tesp rrpormslN gz exam ned in
HO\N :
H 6n 0
99)

The title compound was prepared following the procedure of Example 4 (step a and b), but

15 starting from (3R)-3-methyl-1-(4-propylphenyl)piperazine. Purification by reverse-phase
chromatography gave the title product as a white solid. M (ESI): 404.4; M'(ESI): 406.4.
HPLC (Condition A), Rt: 3.2 min (HPLC purity: 90.8 %).

Example 91: (25,35)-3-(cyclopentylmethyl)-N,2-dihydroxy-4-{(2R)-2-methyl4-[4-

20 trifluoromethoxy)phenyl]piperazin-1-yl}-4-oxobutanamide (91)

F+F
o
HO\HJHKOAOW j)

on
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duplicate. Control wells |ack either enzynme or test
conpound. The reactions were incubated at 37C for 2

whows®1073he fl uorescence at 405 nm was neasur eRCT/EP2005/053616

i mediately with an SLT Fluostar fluoroneter (SL T
Labi nstrunments GrbH, G dig, Austria) using 320 nm
excitation, wthout stopping the reaction. The effect
of the test conpound was determ ned fromthe dose
response curve generated by tibe 10 duplicate
concentrations of inhibitor. The |1 C5((the
0
R AR RNCETURE vl RERIRE Do 58 M AR ArdL iR mpli D (top  and )
h]hatsartmg i{rd)m (é&h&-ﬁmqﬂtyl 1\[4:(trdluerc(r(ltthexyz)pheh(/]ﬂpiper@zine()ﬂlll)ﬁication by

%:Y]erse d%hage Ichrt Hw?oggagplﬁh]e%ai%gﬁa 1t18 rp%gil}c %&a?%vﬁg%lseh%MESD 472.4;
NMEEISIAT4.5 HPIIO ConditionA Y, Re; 1 @ir(HPL.C hieity:G8®% %)l =

the slope). The result was rounded to one signifi cant
fi gure MVP- 12 Assay prot ocol Conpounds of the

'. Ji‘llobi B@ﬁ%fﬁ’ﬁﬁl- vh Y-l ibiberazin-1-

(7 t hoxycoumarl n- 4-
yl)acetyl -Pro-Leu-dy- Le;;—(S-[Z 4dj

di am nopr opi onyl ) - Al a- NH2 3 >
et al, 1992, above). e prot for thls assay was
as descrl bed for t :r'/above MWP-1 Assay
protocol Conpounds othr@.” ion were tested for
inhibitory activity agai nst coI | agenase (MWP- 1) in an
assay using a coumarin-|abel | e®?bepti de substrate,

o SR AT LB B
l(ult/tsartﬁigG}:@pa(AR) 1{(2’,6 tdjiptdred -tehzofd@8-3; yl abavath) ylpipérezine. Purification

ﬂjrl%%&(s:glphgsg rchltotgrlla ograp ?1 gave %heat%tle product as a white solid. M (ESI): 404.4;

M'(ESI): 406.5. HPLC (Condition A), Rt: 2.0 min (HPLC purity: 99.8 %).

Example 93: (25.3S)-3-{[(2R)-4-(1.3-benzodioxol-5-y1)-2-methylpiperazin-1-yl

carbonyl}-N.2-dihydroxy-5-methylhexanamide (93)

e
HO\HWNj)

OH
93)
The title compound was prepared following the procedure of Example 80 (step a and b),
but starting from (3R)-1-(1,3-benzodioxol-5-yl)-3-methylpiperazine. Purification by
reverse-phase chromatography gave the title product as a white solid. M(ESI): 406.3;
M'(ESI): 408.3. HPLC (Condition A), Rt: 2.5 min (HPLC purity: 99.8 %).
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descri bed for the MW-9 assay above. MWP-14 Assay
prot ocol Conpounds of the invention were tested for

WO edvsloid7ery activity agai nst MWP-14 in an assapCIEPING5/@53616

coumarin-1| abel | ed peptide substrate,

(7-met hoxycoumari n®-yl)acetyl -Pro-Leu-d yLeu-(3-[2
, 4-di ni trophenyl ]-L -2, 3di am nopropi onyl ) - Al a- Ar g- NH2
(Mca PLAD paAR) {Knight et al, 1992, above). The
protocol for this assay was ass described for the MW-9
assay above MVP 2 Assay protocol Conpounds of the

vipiperazin-

(7‘nEthoxycounarfn>4>ylj
acetyl -Pro-Leu-3y-Leu-(3-[2,4-dinitrophenyl]-L-2,3dia

m nopr opi onyl )- Al a- Arg-NH2 (Mca PL ) {Kni ght et
al, 1992, above). The proto Kmr assay was as
ab

descri bed for the MW-Q assay e. The results are

expressed in terns S ncentration of

compound required t()?ﬂ vguad 0% decrease in enzyne

activity) and are presented 1n Table 1bel ow for

conmpounds of Formula (1) and @4) Table 2 bel ow for

conpounds of Fornmula (VI). Table 1: 1C50 on different

ThorgleTeomnound was:@&pnrediff) @viog tthq\msedu&aﬁ@mnnlﬂﬁo (step a and b),
d

ﬁ&g s?am H‘S (HQ’E&%LX)’RE&{ p g{%ﬁl&é)aéfirgé{tgg; ﬁ%ﬁ:&isonsby reverse-

pnagar ahromatogfaphy rgpwmmyttem prbﬁm:t taba white aﬂﬂr M @8p(392.4; M “(ESI):

4 bbrclComaiibn %&rﬁ)tnfll b paahy thfsy™ 9" att on

Example 95: (25.3S)-N.2-dihydroxy-5-methyl-3-[((2R)-2-methyl-4-{4-[(trifluoro

methyl)sulfonyl]phenyl}piperazin-1-yl)carbonyl]hexanamide (95)

Hoﬂk/wm)

H OH O
93

The title compound was prepared following the procedure of Example 80 (step a and b),
but starting from (3R)-3-methyl-1-{4-[(trifluoromethyl)sulfonyllphenyl}piperazine.
Purification by reverse-phase chromatography gave the title product as a white solid. M
(ESI): 494.4; M'(ESI): 496.4. HPLC (Condition A), Rt: 3.6 min (HPLC purity: 98.2 %).

The following examples 96-106 were prepared according to the method described in
Example 4 starting respectively from:
(3R)-1-(4-methoxybiphenyl-4-yl)-3-methylpiperazine, (3R)-1-(4-cyclohexylphenyl)-3-
methylpiperazine, (3R)-1-(1-benzofuran-5-yl)-3-methylpiperazine, (3R)-1-(2,2-difluoro-
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10 C3H HEN m ce (El evage Janvi er, France) were
intraperitoneally injected with IL-2 (Serono

wobasoeaosut i cal Research Institute, 20 ng/ kg, PEI/EP2005/053616

saline). Conpounds of the invention were suspended in
0. 5% car boxynet hyl cel | ul ose (CMC)/ 0. 25% t ween-20 and
were adm ni stered by s.c. or p.o. route (10 m/kg) 15
mn prior to admnistration of I1L-2. 15 Twenty-four

hours after adm nistration ofis4L-2, peritoneal white
bl ood cells were collected by 3 successive |avages of

H‘Ber%ai %) Uf?_?i)ﬁ%&ﬂ&%lﬁ)@%éfg&&?@%p%mpﬂ ;{Xgﬁ&% 3-methyl

Sa I ne he suspensi on
poparazing, (Q‘J@dl -Glﬂ@@g—%(isq[@opdxyp}mnylbﬁe)lethﬂp@erml t&mg [3-fluoro-4-

| et vas S ed in 1ni PB
G oR o iR e Dt e - S B o hinoline
(eﬁya&mhylaomEnaﬁylpnaryu)pipeﬁemeg(sme(3amﬂimdyphml)es-methy1
divided into 6 ém@n1ce each group): Gaoup 1
RIPRARANG %@)@béégv@aw ik -edhydpiperadnt @epe(v‘m%y cl e
of conpound of the invention) and saline (vehicle of
IL 2) C}oup 2: (control IL 2) recelved 0. 5@6CMCYO 25@6

Iggr &'4%in !;Qﬂfa‘%ﬁg” Vi E—S-m&ﬁ;ih%ys?lpa&[l_ll 18e f f’ |eo ﬁ) o; eIC E' \2’e d G?o up

vent i on Dose
And N nj ection
'oounq of the

4: Experimental group (Conpound of th
2) received a conpound of the I nue
of IL-2; Goup 5: pen
|nvent|on Dose H®)- ve
and injection of NH«?

(96)

Example 97: 28.38)-3-{[(2R)-4-(4-cyclohexylphenyl)-2-methylpiperazin-1-yljcarbonyl
-N.2-dihydroxy-5-methylhexanamide (97)

fi/}/\N

o 1
HO~HJKE/YN72
OH O o7

-N,2-dihvdroxy-5-methylhexanamide

9)



Group 6: Reference group received reference conpound
dexanet hasone and injection of IL-2. Calculation

wo edwsloidzson of | ynphocyte recruitnment was cal CBRAHERHORES3616
follows: 1 - (LyX - Lyl) %inhibition = X 100% (Ly2 -
Lyl ) Where Ly 1= Nunber of |ynphocytes in group 1
(E3/mM), Ly 2= Nunber of |ynphocytes in group 2
(E3/m), Ly X= Nunber of |ynphocytes in group X (3-5)
(E3/m). The results for conpeunds according to
Formula (1) are presentated in Table 3 and for

b99: 23%%9509[&&) 14Q2h0di

(,Sll[ dge UT 1Tl

] .20 ay§-nethy ahamy 99by conpounds of
the [ nvent| on: Tabl e 4: Percent age of Bhl bition of

| L- 2-i nduced peritoneal recrwt“,l b&ﬁphocyt es by
compounds of the |nve €CLt - i nduced
l'iver fibrosis nodel rtfon Nach orlde (CCl 4)

i nduces liver filbH n| stered
intraperitoneally ( n Iat J, Bravo M..,

a O
I nflammation 1997 Oct (8) 475¢988) . Conpounds of the

nve t|8 g bg {F(¥ﬁ ;&i]dm%)_r_tgﬁl r Ebl I :_E}/ tg loiperazin-l-
5 ﬂ]cﬁmyl}é;n,lzrﬂihﬁgﬂm&%-ﬁmhgméﬁaMdeT)gw@t s, 7 weeks old,
wel g appr ox g fromCharl es ver/Iffa-

Example 101: (2S.385)-3-{[(2R)-4-(3-fluoro-4-isopropoxyphenyl)-2-methvlpiperazin-1-
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Credo, St-CGermain/l' Arbresle, France. Rats are
acclimatised for 5 days before commenci ng experinents,
wo eoaior076pndi ti oned roons, 2 ani mal s per cage, PCT/EP2005/053616
Tenmperature: 22C 2, Relative humdity: 55% 10 Light:
12 hour cycle (7 a.m - 7 p.m), Cage: Mkrolon(r)
cage 42.5x26.6x15 on each fitted with a stainless
steel cover-feed rack. The study involves the
foll owi ng groups of 8 ani mal 936each, as indicated
bel ow. G?oup | : " Shant ani mal s receive CC 4 vehicle

Q12 aArbonyt lkx idte bmﬂehlcle of the test
substance (s.c.) G?oup 3Experi nentaly group receives
Cd4 (i.p.), and once daily| 2 ng/'g S of conpound
accordlng to the invention ﬁgy EExper i ment a

a

group receives CO 4 (R.p. f nce daily, 10 ng/ kg
s.c. of the conpOﬁgg o the invention..G oup
5: Experi nent al recei ¥eslCd 4 (i.p.) and once

daily, 20 ng/kg s.c. of he~” conpo a@ according to the
invention. Rats were |abeled on their tails. The

E 1e 164:928 BSpNeddihpdroxg Fisue thyl-3f -2sinathy1-4-44-inésthyl phenyl
ev%ty,CCIé Injection. 5 Procedure CO 4 (Prolabo) in
Riperazing!-yi]

Micarbonylihexanamide (04 y 3 days for three weeks

by intra-peritoneal injection (0,25 Vkg body
wei ght, diluted in oil vohvoI f totaI vol ume
of 0.5 mM/kg). Aninmals @re I f body
wei ght decreased by nor than }P% of the
HO- N
OH 0] (104)

Example 105: (2S.35)-3-{[(2R)-4-(5-chloro-2-thienyl)-2-methylpiperazin-1-yl

carbonyl}-N,2-dihydroxy-5-methylhexanamide (105

Cl

Example 106: (2S.3S)-N.2-dihyvdroxy-3-{[(2R)-4-(3-methoxyphenyl)-2-methyl

(106)
The following examples 107-114 can be prepared according to the method described in

above Examples respectively from:
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initial weight, the animal is excluded fromthe study.

i 0 Vehicles and conpound are used as follows: Cd4
wor®eatitsni stered in olive oil (Prolabo) at a BCWEP2005/053616

dilution; The conmpound of the invention is suspended

in 0.25 % Tween-80 and 0. 25% car boxynet hyl cel l ul ose in

sterile 0.9% Nad .

The solution is kept at 4C

t hroughout the experinent and used each day to prepare

t he suspensi ons.

I5 The conpaend of the invention is

adninistered dai |l y by subcutaneous (s.c. ) i njection at

oL P i 3Py 2 it

sprayphony ropansinsa 38 (swtbuwaxsphotyl intyipipezine, (3R-1-(¢-is0

SRR CP RS, " R RE T ST, onn-

[SISklﬁs(trﬁﬂim%rﬁéthﬁ%hﬁﬁ)}‘l]—Baﬁ‘dilhﬁplpéiﬁkmat (3R)8—hlleﬂi@1—l)-f[4-(h3-oxazol -5-yl)
first CO4 admnistration and is continued_for

R%lsmlmﬂr?w gl 4 N-dimethyi 4 Gind -predy ipiperasin- éfylle@élfle respectively.
subst ances or vehicle is done 1 day before the

sacrlflce of the anlnals 25 Results Death are

SR A 5 LS il 2 L G205 1 on

i sof urane i nhal ati on.

30 Blood is withdrawn individually at the tine of

dhoxyiplih¥Rpl r%—@f ch% ih@ﬁtxﬁﬁu@@d allqu0ted in 3
racilons. asnma aspartate amno transferase (ASAT)

2R)-4-(4-tert-butoxyphenvyl)-2-methylpiperazin-1-yl

yl)phenyl|piperazin-1-yl}carbonyl)hexanamide;

Example 114: (2S.35)-3<({(2R)4-[4-(dimethylamino)phenyl]-2-methylpiperazin-1-yI}

carbonyl)-N.2-dihydroxy-5-methylhexanamide.
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al ani ne am no transferase (ALAT) |evels are neasured
in order to assess |liver necrosis. Increased ASAT and

wae\LAg/olesEl S in serum are associ ated with | i vePCT/EP2005/053616

i mpai rment. Average ASAT and ALAT levels for contro
animals and those treated with the conmpound of the
invention at three different dosages are reported.

Hi st ol ogi cal evaluation of liver fibrosis Liver
fibrosis is evaluated by neasesing the area of
fibrosis in the liver using mcrochotony. Results are

-gp,{tags percentage area that is fibrotic. The
]Fll vgrc |ss?y2sm)ved the three | obes are di ssected and

Bemoinpsuadsel ﬂ@rmmdt iavehtion nfagbefsibjected to th@fwllowing assays:
formal dehyde or frozen at -80 OC. Liver sections are
enbedded in paraffin bl ocks. Sectioning and staining

Eranfipl&il15: Enzyed Iahibithar Asaped. Quantification of the
fibrosis in liver is carried out on a . ninum

GupRquyds ok the Byyention v e topied &,ssess &hgin asH¥itiesag IH]é‘bltPR?é’f MMP-1,

M-SV O arvite 1 AR MRMEB12.S performed using an imge
anal yser (I’'mstar) and the software Mrphostar. Aver age

area percentages of fibrosis in the livers of aninals

I%ﬂ%ﬂ”\sg' fﬁrﬁto@&t groups are cal cul ated. Exanple 118:
i ve Pul nonary Di sease (COPD) nodel
(C‘alﬁmﬁmsi sf the ihbention wedné iasted clan uth&in&ﬁl;a bd:tﬁﬁ@ChgﬁﬂlBt 91D gelatinase
revent cigarett uced
(gﬁﬂgﬂg S@& UBHE A a&@'lgb‘%gio I&Ptl‘é"r @1 é’%ﬁ&s(gop ﬁh?*yyoumaf in-4-
}lﬁcé‘tyg%ﬂiéﬁ(}@@ﬁ%‘}([@s) 4 H&Etrébh@nﬂPDWﬁrhM@px@ﬁ% 1) Ala-Arg-NH2
in individu clear nbers. Ani ma?,s are

E@&DPFAB) (Kroghtieeah HEEF Leiprl 98éy2 6@' Hi6).exposure and

on day 12. The CS was generated using IR cigarettes

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
added followed by 50 uL. of McaPLGLDpaAR (8 UM, prepared by dilution of DMSO stock
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purchased fromthe Institute of Tobacco Research,
Uni versity of Kentucky, USA and is allowed to enter

wo bmsohrsbers at a flow rate of 100 M/ m n. | n PCOEP2008053616

m nimse any potential problens caused by repeated

exposure to a high level of daily CS, the exposure of

the mce to TS is increased gradually over the tine to

a maxi mum of 6 cigarettes fromday 5 to day 11

(approxi mately 48 m n exposurie). A sham group of m ce

is al so exposed to air on a daily basis for equival ent
R ), b ek 3 AP Wi icherfubm B ReCtliound e gramined in
dupbedte ﬁomwywdtﬂiwmuhbmrmme Natesiadqrnp@@nd: Th8irepetions were incubated
att%fﬁé ?%fal g}u%sﬁs)ﬂ é’éeé\é?nﬁe g%SS%mvx)g{% If:ll%a%lgl}r%d ér%al lxéte %_wetﬁ an SLT
Fluostdr flGorameted r(SCSTeK pisifstivgncatsd GenbH,aGtdtig,t Aastria) using 320 nm
cessation of the exposure. Sham ani mal s (n=10)
qxé%}WertMF@P@n&H@rﬁ?“'é‘(’%xposed to air for up to a

maxi mum of 50 m nutes per day. The control group

(n=10) received vehicle and is exposed to CS (up to a

Twdfiedimidhe Gsteiogprend wes drtermired)fronnthgidosanesponge ewrpe generated by

tﬁé gg?etﬁ)?&ﬁg ogce ég ((g? iﬁ?lé%t?regl‘ ﬂ{n‘g goingef'r}t]ratl?n otf compound
xequimmn Cgivd)ﬁ SUMeddSoeéaedS & eezydguoinitg). whir Olbtﬁinedi by eivligg data to the

Y 5 GYsl & R ShR oAb Bucaachisyshr  gariodtr dose; X =
tREB6LRIIBNL; 3s rﬁlﬁirﬁlﬁﬁ\@ ‘or 788 % itHibiBen; 5= HiaRdRfh §ér WO6M inhibition; ¢

deep anesthesia (sodi um pentobarbitone) and tannul at ed
TutsithgylGao; Mot 1sdbe signedThenesulbweassounded tmenessigmranthguae.t o

approximately 8 nm Phosphate

MMP-12 Assay protocol

Compounds of the invention were tested for inhibitory activity against metalloclastase
(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.

MMP-14 Assay protocol

Compounds of the invention were tested for inhibitory activity against MMP-14 in an assay

using a coumarin-labelled peptide substrate, (7-methoxycoumarin-4-yl)acetyl-Pro-Leu-Gly-
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buffered saline (PBS, G bco) containing 10 units/m
heparin (0.4 mM) is gently instilled and wi thdrawn 3

wo eowe®1073he | avage fluid is placed i n an Eppenpor/fPio0des3616

and kept on ice prior to subsequent determ nations.
Then, lavage fluid is separated fromcells by
centriftigation. The supernatant is renoved and frozen
for subsequent analysis. The cell pellet is
resuspended in PBS and total 162l nunbers are

cal cul ated by counting a stained aliquot (Turks stain)

Irpa usi

P S ORERPTLL 2 R B REIORYAIFASENIZ (59 PLOLD padi)
(thht eseldugy?, @éb\Pe) pEid protacel fir Itlus essay ovaa@p rd@sqrﬂvadl é¢rythe MMP-9
105 cel|s per m. A volume of 500 m is placed in the
zFﬁﬂH@ V&f a cytospinslide and is centriiuged for 8 mn
at 800 rpm The slide is air-dried and stained using
"Kwi k-Di ff sol uti ons (Shandon) follow ng purchaser

OCH| j des are dried and cover-slipped and

Erhp 8051 B uﬁ/@ﬁtllonc\%i‘@ festcdl fgloiﬂﬁlbﬁéfy%tlln't Qéamst gelatinase A (MMP-
m croscopy. Up to 400 cells are colunted T ch
3| inden agsey | usingep ecoginpfintabetiedhpeptidgs $ubgtrzste,a€7dmr:thoxycoumarm4-yl)

aggtgppl%rféust}ér f&cgnlg%%ﬁiuiogg% t]i §t3 a%n@ﬂ&%l&? ) grg—NHZ

I'sTc eac
(MdaupLGmpmAk)s (Khighreahl zk992,usbsVg). aTken protéyl zﬂslatm§ laSsay was as
ar.i_an ol  owed by a Bonferroni
‘g’é‘irf g ﬁ M%gaﬁ#’%"econparl sons. Statisti cal
significance is considered with p io < 0.05. Exanple

1109: Experlnental Al l ergi c Encephal onyelitis (EAE)
%de‘}ult@:ewwnms Al teomg| pg@sa Ghq ¢pacemitagian pbeprappynéeequired to give

?) H@JT ga@e E

er osi

Formula )] and in Table 2 below for compounds of Formula (VT).
Table 1: ICs on different MMPs:

nzy1 g 'a{:tfxgﬁls Lu)(d ¥ pl‘egerﬁemdl%lble 2Be1dW If(;r'cgln%ounds of

Example MMP-1 MMP-2 MMP-9 MMP-12
ICsp (nM) ICsp (nM) ICsp (nM) ICsp (nM)
Example 1 418 3 5 4
Example 2 876 17 7 103
Example 3 >5000 42 285 31
Example 4 301 4 12 17
Example 6 >5000 8 22 20
Example 9 >5000 136 233 33
Example 14 >5000 89 585 4
Example 53 >5000 7.5 7 5
Example 56 >5000 4.8 41 6
Example 58 >5000 38 194 7
Example 61 >5000 8 48 2
Example 91 1150 3 49 <1
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Ani mal s C57BL/ 6NCrI BR female mce are used. Mce are

kept

Charl es River,

in wre cages (cm 32x14x1l 3h) with stainless
wae@ehid7eeders and fed on a standard di et (4RARAT/EP2005/053616
Italy) and water ad libitum From day

7, wet pellets are also placed every day on the bottom
Plastic 20 bottles are used in addition

of the cage.

to the automati c water system Experinental
Mce are inmuni zed (day = 0) 1by injecting s.c.

proced

ure

in the

left flank 0.2 m of an enul sion conposed of 200 ny

MOG35- 55 peptide (Neosystem Strasbourg, France) in
Conmpl ete 25 Freund's Adjuvant (CFA, Difco, Detroit,
U S A ) cont ai n| ngTable ZnQCmbnlﬂyﬁfﬂbathPum

l"\t\lff\ i ot al F\'F“'t\lf + Iy Ao~ vy
LU \"3%) UDID IIII Tl IICy LA YA Y2 LI} I |J
i nj 6?1 of |50 b ertyssi mx? (Li st 9ggl c IMMP -12
Lab., Canpbell, 1€4.nM)S. A.) 1@]5($§m11)/ed i nmg,qnm) ICsp (nM)
huffer (0 5 MNaCdl Q0 0174% Triton X-100_Q 015 |\/|T is
pHExample30 on day>3800t he |ani maP3 are pi ven ¥ seconi 29
T Emdi& Of [ S00 IgopertyssSTs pxim- gr day 45 the ey
rec)ga‘:n[i eé)a se¢ond osg of 200 rrq’?)of MJG35- 55 5peptl de in 7
CHZxanmpledT ed [ s. ¢.>5000t he |ri ght 651 ank.| St artShg 23

' y 8110 this propedure resuylts in

a PRI ng pa?épaéfs, ari si g from the td?1 and 34
ascending Up to the torefinbs. Aninmals are

i ndi vidually wei ghed and are exami ned for the presence
Exanplde Al§4§132-imhlce¢il peritonealrecruitoeemt of lygﬂnlmcylhe

e 1):..0 = no s. of
% 1ms\£¥|a{] &}I 1) %{ﬁra erltﬁ e}sa,lllg (iaugest glgglar a?f s){nép C)Stes into the
1haaﬁer1pmeal yaiits. +Thﬁr1k| aalmcmlal if@t &fead:ellhlaﬂ dhjgrdmonahai y&iugs during

inflammation.

Protocol

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

Compounds of the invention were suspended in 0.5% carboxymethylcellulose (CMC)/
0.25% tween-20 and were administered by s.c. or p.o. route (10 ml’kg) 15 min prior to
administration of IL-2.

Twenty-four hours after administration of IL-2, peritoneal white blood cells were collected
by 3 successive lavages of the peritoneal cavity with 5 ml phosphate buffered saline (PBS)-
ImM EDTA (+4°C). The suspension was centrifuged (1700g x 10 min at +4°C). The
resulting pellet was suspended in 1 ml PBS-1mM EDTA.

Lymphocytes were identified and counted using a Beckman/Coulter counter.

Experimental design
The animals were divided into 6 groups (6 mice each group):
Group 1: (baseline) received 0.5% CMC/0.25% tween-20 (vehicle of compound of the

invention) and saline (vehicle of IL-2);



—_
W

0 2 = tail paralysis + bilateral hindlinb weakness or
partial paralysis 2.5 = tail paralysis + parti al

weovdioiarel paral ysis (lowered pelvi) 3 = tail peeEEPRDFT053616

+conplete hindlinb paralysis 3.5 = tail paralysis +
hindl i b paralysis + incontinence 4 = tail paralysis +

hi ndl i b paral ysis + weakness or partial paralysis of
forelinbs s 5 = nori bund or dead Mrtality and
clinical signs are nonitoredigaily in each group of
treatnment, by a technician who is unaware of
R TR Bnfrol Ra%j tcdil &Ad. ST EMMI 0L 3506 RIRAWAGRA iiB&ioh of IL-2;
vehicle or wth a reference conpound starts dn gay 7
Groipch dixpenireehtilgroups Compaurd ¢ldhs eventiond)ebay 3 raceived & compound
qqroeuigsén (()mHi igno&ltoll?olvﬁ‘g&_cal exam nation At the end of

I%lé YELORER 6e P08, "e&ch animal is anesthetised with
GrslipunRxperirasailprd g (Coagousd 6 thd B atibndddsy 2) received a compound
perfused-fixed with 4% Ear af or mal dehyde via the left
Qf dh inyention apd indestiep Phtli-2cords are then careful Iy
@i‘(ﬁﬁ)@_tlﬁger‘i}ﬁ&ntalggr% { bp%%cﬂoﬁhé ﬁﬁéntﬁ{n%&@g?f&@i%d 4 compound
par af fi n" bl ocks.” Séectioning and staining with
H éminvsngion and ingection phllaZd CD45 staining for

i i it r- | | T
Gt R LB rOUshibafe ML G 8tagl Rt dgetion or
BtAi ning for the detection of denyelination and axonal
!ﬁsa,,are performed. In the spinal cord, the total

aUon a1 | slices is measured for each ani nal as
TRRib}oR o?iynfhHoby 8 t&@sitnh@il wak cAlcdifiéd B BMbfs:at a
magni fi cati'on of 0.4x0.4 mm per grid. The

perivascul arinfl| ammat or {t -i(byXLybx es are counted in

each sl i ceniphibitiger To obraima tot aX VA% for each
(Ly2 - Lyl)

Where Ly 1= Number of lymphocytes in group 1 (E3/pl), 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 3 and for

compounds according to Formula (VI) in Table 4 below.

Table 3: Percentage of inhibition of IL-2-induced peritoneal recruitment of

lymphocytes by compounds of the invention:

Example Dose (mg/kg) Route % inhibition
Example 4 1 po 39
Example 6 1 po 46
Example 6 3 po 65
Example 7 1 po 46
Example 53 1 po 61
Example 61 1 po 67
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ani mal and eval uated as nunber of infiltrates per m®.
Denyel i nati on and axonal |oss areas are neasured for

we@2mh/os1smal as points of intersection of 10X1BCHEPZHOR053616

a magni fication of 0.1x0.1 nmper grid and are
expressed as a percentage of total denyelination area
over the total area of the slices. Data eval uati on and
Statistical analysis The results of clinical and

hi st opat hol ogi cal observati onsg are expressed as the
mean (SEM scores in each treatnment group. Val ues
obtained in the test drug-treated groups are conpared
with that of the positive control group. Significance
of dF:ﬂﬂemePnremtagmofgn@ﬂ)iﬁmmfﬂbkbmduged peritonerl ged¢ruitonent of

are analysed b NOVA .case of
significance ( é’gﬂﬂﬁg\#&gyyﬁ?lgﬁg?n g%\eﬂvf? Mences
anong gr aiasmplor theDpkegRIR® Of perrsdscul af % inhibition
inflammatory infilfrates and t extent of
denyel | rfa‘taﬁ@#%hd axonal 1l oss i|n the Bdi nal ford 38s
wel | ras gll uata are anat yse y ONEfWay 45
ANOVA, fmﬁ%we case of signi fica d(; (p<0f 05) by

Fi sher tEainplddanple 1201 Preparati onpof a 41
phar NB-G—%HI—LG—&J—f—OHWJ—&(—&—OQthf—Ol—LQW—DQ—f—OL' | ul ation
exanples illustrate representative pharmaceutical

l@ﬂm%'li‘y C@éhﬂﬁcﬁ%d'h‘@@r ﬁﬁrdsﬁ‘in&&e?sent i nvention being
not restricted thereto. Fornmulation 1- Tablets A

Casharo teverchipridh CChy dnducen liver dbreisisewhers adménisfergditeaperitoneally
AP R, P B R PG e o
ths irevehtidor camalyet evaldaeednfox thﬂ:lr&bnlﬁy ftoprevdnt the CA4Madaced fogmation of

abI ets 80 90 ng) of active Nhydroxyam de derivative
ngt U5 in a tablet press.

Animals

Male Sprague-Dawley rats, 7 weeks old, weight approx. 300 g from Charles River/Iffa-
Crédo, St-Germain/1’ Arbresle, France.

Rats are acclimatised for 5 days before commencing experiments, in air-conditioned rooms,
2 animals per cage, Temperature: 22°C £ 2, Relative humidity: 55% = 10 Light: 12 hour
cycle (7 a.m. - 7 p.m.), Cage: Makrolon® cage 42.5x26.6x15 on each fitted with a stainless
steel cover-feed rack.

The study involves the following groups of 8 animals each, as indicated below.

Group 1:“Sham” animals receive CCly vehicle (i.p.) and once daily, the vehicle of test
substance (s.c.)

Group 2: Positive control group receives CCls (i.p.), and once daily, the vehicle of the test
substance (s.c.)

Group 3:Experimental group receives CCls (i.p.), and once daily, 2 mg/kg s.c. of
compound according to the invention.

Group 4: Experimental group receives CCly (i.p.), and once daily, 10 mg/kg s.c. of the

compound according to the invention..
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Formul ati on 2 - Capsul es A conmpound of the invention
is adm xed as a dry powder with a starch diluent in an

wappsoxi’eate 1:1 weight ratio. The m xture is PCT/ERIHO5/053616

into 250 ng capsules (125 ng of active N hydroxyam de
derivative per capsule).Fornulation 3 - Liquid A
conpound of the invention (1250 ngy), sucrose (1.75 Q)
and xanthan gum (4 ng) are 5 bl ended, passed through a
No. 10 nesh U.S. sieve, and tiben mixed with a
previously prepared solution of mcrocrystalline

(%igtidllr);%olﬁﬁpe%%n&?%k feedi &X@@Et(m{? a &Un%@ Q?AFyaQO]ﬂl'gfgﬁ dsc of the

wat er i um benzoat'e vor,
Qompounéaqeonﬂnrlg,lbel@bmmﬂmomater and added with stirring.

ng? nrﬁ%e Sﬁelgy\a ﬁ%%henr &3 ! h%ﬂ? aa?)egd & ohé)cifegg c.angweé(%i 1}‘ necessary, after

et Gl idjeioh) on i s adm xed as a dry povvder W|th a dry
elatin binder in an approxinmate 1:2 weight ratio. A
oseflurg punt of nmgnesi um stearate is added as a

¢an '(PI%P&BB) 1n-|33§/e '611>i§ Mﬁnis?er&%\réﬁﬂfl 'd%sofoflélgeegxg&kggy intra-peritoneal

tabl'ets (15 activ drioxyam de
lmctnma&%e)ﬂ Cﬁhﬁcgﬂmldy evcight.edilutedi 15 ofdd: hwlaztoa & agotal volume of 0.5

r{lﬂ*ﬁe}f %&n déo‘a eW | Jy tIlhgod ?igéﬁ 8&réa§edjb %%réé I%ﬁarrrlll {b(‘)%) of the

a rne 1 nj ec
1mtﬂbwelghwﬂ; tlﬁtanmmlﬁs‘examﬂé@ﬁbﬂiahettydﬁ rrg/ m 200 ainms 1.

QY SR P SR G 2oc0r 01 g to Formula (1),
® CCls was administered in olive oil (Prolabo) at a 1:1 dilution;

e The compound of the invention is suspended in 0.25 % Tween-80 and 0.25%

carboxymethylcellulose in sterile 0.9% NaCl. The solution is kept at 4°C

throughout the experiment and used each day to prepare the suspensions.

The compound of the invention is administered daily by subcutancous (s.c.) injection at a
volume of administration of 5 ml/kg. Groups 1 and 2 are dosed s.c. with 5 ml/kg of vehicle.
Freshly prepared solutions are used on each day of the experiment. Administrations are

carried out each day at the same time.

The treatment of groups of this study is started for each animal at the time of the first CCly
administration and is continued for 21 consecutive days. The last administration of test

substances or vehicle is done 1 day before the sacrifice of the animals.

Results

Death are reported, date and supposed cause are reported.

Serum enzyme levels
Animals are killed 21 days following the first CCl4 administration by isofurane inhalation.

Blood is withdrawn individually at the time of sacrifice, i.c. one day after the last
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wherein: Ais selected from-C(B)- and Ny, Bis Hor B
forns a bond with either R5 or R7; Rl is selected from

wo0062010261 al kyl , C2-C6 al kenyl, C2-C6 al kynyl , PCT/EP2005/053616

C3-C8-cycl oal kyl, o heterocycl oal kyl, aryl,

het eroaryl, C3-C8-cycloal kyl C1-C6 al kyl,

het erocycl oal kyl Cl- C6 al kyl, heteroaryl Cl-C6 al kyl,

am no and al koxy; R2 is selected fromH, Cl-C6 al kyl,

C2-C6 al kenyl, C2-C6 al kynyl ,17€C3- C8- cycl oal kyl ,

het er ocycl oal kyl, al koxy, aryl and heteroaryl; R3 is

a?lFJ %ﬂ)nfd'f Pl Hlbstgtceq@ v%bi@el Bldod iEe A’@lll t4a@dPl%nag§ carefully
5, R/ are 1In ent

09&3@@:1 euad fahqutebd, inC3- @(&tlankyﬂlasn@zas@&we klemsd tran:ﬂ"erai%(ASAT) and

q?zgnn%’eﬂXr tI' n%ragF SA?A&? ?VenS]O etrﬁeas%red 411 05(? I’%%l a%sesngVer necrosis.

Thathied S\M arﬁfWLAiF)le@ﬂﬁnkWnﬁh‘b hﬁocﬂ&ﬂtvﬁﬂﬁllvehﬁﬁpzﬁmﬁbnt Average
chiral center has a_configuration selected fro

ASAT gnd ALAT éfﬁvaISVe"ﬁre Fentrpl @pimalt andethoss treaigd Wik the cogipagnd of the

AR W tﬁiée%ﬂf&ént‘ﬁ%kdge@ére?%ﬁ@@cem' cally acceptable
salts thereof. 52. A™N-hydroxyam de derivative

according to cl a|m1 having a Formula (la): (la)

rom CH and N, RL is selected
'?ﬂ?"“’%fa‘&ia‘i% E'C'i‘%gér@és al kenyl, C2-C6 al kynyl,
1G3erCibeostsl @sakkl;ﬂuateﬂl ebermaeasatingl thy | arezarqﬂ ﬁbfmeisehoaheyl liver using

1°F<‘Sc?ﬁ°t°ﬁ’é(t g?%‘ifgwe rmor@gaalglﬁ%ﬁm@ggﬁ%gﬁéﬁ% Rgxya 6

The liver is removed, the three lobes are dissected and samples are removed and either

fixed in 10% formaldehyde or frozen at -80 °C.

Liver sections are embedded in paraffin blocks. Sectioning and staining with Sirius red are
performed. Quantification of the fibrosis in liver is carried out on a minimum of 3 sections
taken from different locations in the liver. The quantitative analysis is performed using an

image analyser (Imstar) and the software Morphostar.

Average arca percentages of fibrosis in the livers of animals in the different groups are

calculated.

Example 118: Chronic Obstructive Pulmonary Disease (COPD) model
Compounds of the invention can be evaluated for their ability to prevent cigarette

smoke -induced COPD.

Female AJ mice (Harlan, 17 — 25 g) are exposed daily to cigarette smoke (CS) for 11
consecutive days in groups of 5, in individual clear chambers. Animals are weighed prior to
treatment, on day 6 of exposure and on day 12. The CS was generated using 1R1 cigarettes
purchased from the Institute of Tobacco Research, University of Kentucky, USA and is

allowed to enter the chambers at a flow rate of 100 ml/min.
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R2 is selected fromH, Cl-C6 al kyl, C2-C6 al kenyl,
C2-C6 al kynyl, C3-C8-cycl oal kyl, heterocycl oal kyl ,

wa@bkdexyw7saryl and heteroaryl; R3 is sel ected fPONEP005/053616

Cl-C6 al kyl, C2-C6 al kenyl and C2-C6 al kynyl; R4, R5,

R6 and R7 are independently selected fromH, Cl-C6

al kyl, C2-C6 al kenyl, C2- C6 al kynyl; or R4 and R7form
together a -CH 2- linkage; n is an integer selected

from1, 2, 3, 4, 5 and 6; Carnbobns (2) and (3) are two
chiral centers, wherein chiral center (2) has a

SRRV ERAR O poRAEH e SpaKy KRaaAUBE R Bieh vl o
dailyIGSa teexposatd of themegetta Bl ds inatcasedighatuelly o@r the time to a maximum

hydr m d riyvatiye aceordi to any of the
oS W v kP L) [RaS R B A8 A ar o1 and
Aehai grtuplof nfice B alNoltyposed Y@ bir df adiaily badis e cqeicalentileigths of time
to any of the preceding clains wherein R2 is sel ected
3 comFds (e THPPRG). | C2- C6 al kenyl and C2-C6 al kynyl .
5. A N hydroxyam de derivative according to any cl ai ns
1 to 3 wherein R2 is al koxy. 6. A N hydroxyamn de
Ereatmpenti ve according to to any clains 1 to 3 wherein

j A : Lat . )
TPl Yo NS, BB 5% 2R BERTEHIGs"Ga kit ccomc,
Sipink eoferchae GUB8Y)iak wttdcle C3- C8- cycl oal kyl and optional |y

bstitut t | gal kyl. 8, A N-h ' . .
Kby ety dovstaming o0y Bhge e iOnp AbBaR) BN kenk h prior o air
MY &lpBsRS a6 lafi& thécddsdiivd loPthaipsiarder i vative

according to any of the preceding clains wherein R4, o
Shymagrdmpls {nel P 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.

Bronchoalveolar lavage and Cytospin analysis

Twenty-four hours after the last CS exposure, bronchoalveolar lavage is performed as
follows:

The trachea is dissected under deep anesthesia (sodium pentobarbitone) and cannulated
using a Portex nylon intravenous cannula shortened to approximately 8 mm. Phosphate
buffered saline (PBS, Gibco) containing 10 units/ml heparin (0.4 ml) is gently instilled and
withdrawn 3 times. The lavage fluid is placed in an Eppendorf tube and kept on ice prior to
subsequent determinations. Then, lavage fluid is separated from cells by centrifugation.
The supematant is removed and frozen for subsequent analysis. The cell pellet is
resuspended in PBS and total cell numbers are calculated by counting a stained aliquot
(Turks stain) under a microscope using a haemocytometer.

Differential cell count is then performed as follows: The residual cell pellet is diluted to

approximately 105 cells per ml. A volume of 500 pl is placed in the funnel of a cytospin
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10. A N-hydroxyam de derivative according to any of
the preceding clains wherein R6 is selected fromH and

w@&100601abkyl . s 11. A N hydroxyam de deri vat i VECT/EP2005/053616

according to any of the preceding clains wherein R5
and Réare H and R4 and R7can formtogether a -CH 2-

i nkage. 12. A N hydroxyam de derivative according to
any of the preceding clains wherein the configuration
of the chiral carbons is (2S172(3S). 0 13. A

N- hydr oxyam de derivative according to any of the

éﬁﬁ@ GRa1ig gerghﬁl' o® féﬁh§ x?hnclggsg @Hﬁ@h@%ﬁﬁ 19 QirQiticd My d stained using

chiral car ydr oxyam
Kesrik«mfﬂ weluaonsofsdhan@nb doléwwlngfpwmsqmrlesmtsttw@ @lldesmre dried and

e de v
Cgc‘{ o S?ISP%‘*AM{ fgﬁrﬁntlarl C?E]% 8°‘B‘F eS °8‘r‘ H& %Fn cTRes; PPEP Q0 cells are
cotirted Gor eécH\klfdly drelsywaott diffettdtintéad ibing staedaad flofithom@trikitychniques.
of the preceding clains wherein RL is selected from
aryl and heteroaryl; R2 is selected fromH, Cl1-C6

hﬁﬁﬁmlgg gg»alkenyl, C2-C6 al kynyl, C3-C8-cycl oal kyl
eterocycf Fkyl and al koxy; R3, R4, RS and R7 are H
e meansié] BB @d:afcubmdkﬂolamh melmynental\gtoypN and n is an

ed 7
RO B SEOTEN St Wt Afhar g forided AXKEPAY B ed by o
Behfiaedng coredttibn Gonnauliiple aﬁlﬁpiﬁsbﬁf. Sadtiglical Rgnifisaree yd conBdered with p
R5 and R7 are H R6 is selected fromH and net hyl ;
0.03. N, and n is an integer selected from1, 2 and 3.
18. A N-hydroxyam de derivative according to claiml

having a Formula (1b):
Example 119: Experimental Allergic Encephalomyelitis (EAE) model

Compounds according to the invention can be evaluated for their activity in a model for

multiple sclerosis in mice.

Animals

C57BL/6NCrIBR female mice are used. Mice are kept in wire cages (cm 32x14x13h) with
stainless steel feeders and fed on a standard diet (4RF21, Charles River, Italy) and water ad
libitum. From day 7, wet pellets are also placed every day on the bottom of the cage. Plastic

bottles are used in addition to the automatic water system.

Experimental procedure

Mice are immunized (day = 0) by injecting s.c. in the left flank 0.2 ml of an emulsion
composed of 200 ug MOGss.ss peptide (Neosystem, Strasbourg, France) in Complete
Freund’s Adjuvant (CFA, Difco, Detroit, U.S.A.) containing 0.5 mg of Mycobacterium
tuberculosis. Immediately after, they receive an i.p. injection of 500 ng pertussis toxin (List
Biological Lab., Campbell, CA, U.S.A.) dissolved in 400 pL of buffer (0.5 M NaCl,
0.017% Triton X-100, 0.015 M Tris, pH = 7.5). On day 2, the animals are given a second

injection of 500 ng pertussis toxin.
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(I'b) wherein Ais a carbon atom Rl is selected from
H Cl1-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl,

w@30681oycl oal kyl , heterocycl oal kyl, aryl, hetBCDBEP20D5/053616

C3-C8-cycl oal kyl Cl1-C6 al kyl, heterocycl oal kyl Cl- C6
al kyl, heteroaryl Cl1-C6 al kyl, am no and al koxy; R2 is
selected fromH, Cl1-C6 al kyl, C2-C6 al kenyl, C2-C6

al kynyl , C3-C8-cycl oal kyl, heterocycl oal kyl, al koxy,
aryl and heteroaryl; R3 is sabected fromH, Cl1-C6

al kyl, C2-C6 al kenyl and C2-C6 al kynyl; R4, R6 and R7

O i, PRIERRLY, SSL AR S0 it 5 P s

s:Chh Zhe tighitki@emi; Smrtllng @])roxﬁmag@r freml dagt &40 fthmnpr&xcedﬂre @sults in a
4, 5 and 6; Carh
RERSTESSIE Paless, F‘HSIE% fr§> the, @ﬂtaéa af"fﬁ‘delﬂ%gp e %8 iq‘?rF]é‘HP%\t i on

&ﬁhﬁfst £6 idiGhal§' weigHed fhd %%x&ﬂﬁﬁfe&lf& Gl@'ﬂr@denéée@lt Fdralysis that is
(3) has a "S" configuration as well

sepraf geqoading todhp follppargicarseysion (¥ thereof 19. A
@Lhyq% ﬁ%ﬁ%?gﬁmgﬁr'vat've according to claim18

rein Is selected fromaryl and heteroaryl; R2
@é#eqﬁﬂdlhﬂmmﬂ&miﬂ C6 al kyl, C2-C6 al kenyl, C2-C6

y Ikoxy, aryl, C3-C8-cycl oal kyl,
ﬁete?%ivg ngkyl and heteroaryl R3, R4, R5, R6 and R7

Iaf € Hhil parallysis H-Paetial umlamgﬂrhmﬂinﬁnpm:lym oml1, 2, 3, 4, 5

209 Siuéfnth tgaaiﬁ%@ﬁ"m%&ﬁéeﬁ§‘é¢aét§ql$§r%?yis%'m”?hif’

1.9l anil paralgsio tipartial hindlimb paralysis (lowered pelvi)

Her 431 PRHYRATEUID R W | (P

3.5= tail paralysis + hindlimb paralysis + incontinence

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

5= moribund or dead

Mortality and clinical signs are monitored daily in each group of treatment, by a technician
who is unaware of treatments.

Daily treatment with compounds, their vehicle or with a reference compound starts on day

7 and continued for 15 or 21 consecutive days in all groups.

Histopathological examination

At the end of the treatment period, each animal is anesthetised with sodium pentobarbital
and is transcardially perfused-fixed with 4% paraformaldehyde via the left ventricle. Fixed
spinal cords are then carefully dissected out.

Spinal cord slices are embedded in paraffin blocks. Sectioning and staining with
hematoxylin and eosin and CD45 staining for inflammation, and with Kluver-PAS (Luxol
fast blue plus Periodic Acid Schiff staining) and Bielchowski’s staining 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
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(2S, 35) - N, 2-di hydr oxy-5-net hyl -3-{[ 4- (3-phenyl -1, 2, 4-t
hi adi azol -5-yl ) -1 pi perazi nyl] carbonyl } hexanam de;

W@ 28688)75N, 2- di hydr oxy- 5- net hyl - 3- ({ ( 2R) - 2- met PgIVEP200£/053616

rifluoromethyl)pyridin-2- yl] piperazin-1

-yl }car bonyl ) hexanam de; (2S, 3

S) - N, 2-di hydr oxy-5- net hyl - 3-{

[ (2R) - 2- met hyM ( 2- pyri di nyl ) pi perazi nyl] carbonyl}
hexanam de; (2S,3 S)-N, 2-di hyd# oxy- 5- net hyl - 3-{
[(28) 2- et hyMpyri di n- 2-yl pi perazin-1 -yl]

I(“128 3%6 gg)?g et%‘%/ rseach shce 0 (gd%(t)(;_ObtafT ? tot)al value for each
allh;lhl ﬂldpwal‘@teld - yimbpgic Mﬂﬂﬁkmtei per mm®. Demyelination and axonal loss

carbon xa de.
grg) mga%{lﬁécp NS )?%'Rqe 1)1/1 501(1]1 h )95 16? ysegp(ﬁ (;)E §)0x£0 n%rld at a
migthﬁefhtl()ﬂ ¢fy 0/160.mym mp@rﬂz amyla]re eapessed| 3h axpﬂamt@g% of total
4628 3S)-6-(4-et hox¥phenyl) - di hydi Oxy-3-{[ (2R) -
Ayrlinagen .ar%oarprnthe Q3 apsaid ic?zﬁhﬁ
-yl j carbonyl } hexanam de; (2S, 3

lﬁ)tﬁ@vﬁlﬁaﬁ&hmgﬁ@lﬁ“ﬂ %lgEéZR)A (2-fl uorophenyl) - 2- met

pi perazi n- nyl } - N, 2- di hydr oxyhexanam de;
TSre3d)s Nf 2lidichly dmbh}st@aﬂmidgydal 3>b§e{r(rema)15 mrmmsﬂeijasl fhe mean

(%gg% §5:3/rf<§) eefr;@éaq[{wg}t %1)%3; es %L{a éan%?tﬁﬁgpwl\%eﬁfd ggoups are
doftypafedrwit thaofith pdsithercafirsl-gtoupy 5jgaeidaneeyd idiferameshmeig groups

r{gfgg}lg ?p nglﬁnlcg,q ]2 il?:)gfeo ((gﬁey }‘al}lg %@O dob SU {rg&eljv%(}}/ pllgl\erg lA) followe!d1 yllnp case of

SR hYe ORIy PRrGnaT de;

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.
Example 120: Preparation of a pharmaceutical formulation
The following formulation examples illustrate representative pharmaceutical compositions

according to the present invention being not restricted thereto.

Formulation 1 — Tablets

A compound of the invention is admixed as a dry powder with a dry gelatin binder in an
approximate 1:2 weight ration. A minor amount of magnesium stearate is added as a
lubricant. The mixture is formed into 240-270 mg tablets (80-90 mg) of active N-

hydroxyamide derivative per tablet) in a tablet press.

Formulation 2 — Capsules

A compound of the invention is admixed as a dry powder with a starch diluent in an
approximate 1:1 weight ratio. The mixture is filled into 250 mg capsules (125 mg of active

N-hydroxyamide derivative per capsule).
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(2S,39)-3-{[(23?H (2-f 1 uorophenyl) - 2- net hyl pi perazi n-
1-yl]carbonyl} -N,2- dihydroxy-5-nethyl hexanam de;

W@ 2ReB185t N, 2- di hydr oxy- 3- PCT/EP2005/053616

{[ 4- (4- et hoxyphenyl ) pi perazin-|1 -yl jcarbonyl}

-5-nmet hyl hexanam de;

(2S,39)-3-{[(2R) - (4-chl oro-2-fl uorophenyl) - 2- net hyl pi
perazin-1-yl]carbonyl}-

N, 2- di hydr oxy- 5- et hyl hexananvsle;

(2S,39)-3-{[(2R)*- (5-chl oropyridi n-2-yl)-2-met hyl pi per
azin-1-yl]carbonyl }-N, 2- di hydroxy-5-net hyl hexanam de;
(2R, 3 S)-3- {[4-(4-fluorophenyl) pi perazi n-|

-yl jcarbonyl} - N, 2- di hydr oxy-5- net hyl hexanan de;

2R 3..S -3-
I£ Al 1)1 rophenyl ) -2, 5-di azabi cycl o[ 2. 2.

A]cbﬂjpburﬂl- MT l]h@&ﬁ%ﬁﬁyll X1250 mg), sucrose (175 g) and xanthan gum (4 mg) are
- di hydr oxy- 5- net hyl hexanam de

Rl%ﬁeéstyaswdzthaw@oq &y 18- meshn)S. §1€[Ve=4alhiylthea.rﬁlxzd yrifh pereviously

ﬁ'gﬂa?ed oY t7on T l‘}ﬁ&lﬁl:r]ystgﬁiﬁ@ @éllﬂl&% and sodium carboxymethyl cellulose (11:89,
S) - N, 2- di hydr oxy-5-nmet hyl -3-({4-[4-(tr1fl uoroneth

%ﬂl inghimyk(piSediuar benzoatg! (10 m)bﬂmﬂlr) andxeoherrrel diluted Ryith water and
%klmgwgﬂ %tlr&l&lg §df§8e1%g¥]a%§}y%]ﬁ1@h Q&([e%éb Broducé/ al {ort Qﬁ%lo}f SmL.

exan
(2R, 3S) - N 2- d| hydi Oxy-5-met hyl -3-[ (4-pyri m di n-2-yl pip
razj n-I -yI rbonyl] hexanam de;

dr oxy-5-nmethyl - 3- ({(2R)-2-nmet hyM [ 4- (t
A 'cBlnBQWtH@M%HM%'ahmmed 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.

Formulation 5 — Injection

A compound of the invention is dissolved in a buffered sterile saline injectable aqueous

medium to a concentration of approximately 5 mg/ml.



pi perazin- 1-yl}carbonyl)hexanam de;
(2S, 3S)-3-{[(2R) ~- bi phenyl - 4-yl - 2- net hyl pi perazin-1-yl
wQ eansloonTyl } - N, 2- di hydr oxy- 5- net hyl hexanam de; PCT/EP2005/053616
(2S,3S)-3-{[(2S)"-(2-fl uorophenyl)-2-nmet hyl pi perazi n-
-yl ]carbonyl } - N, 2- di hydr oxy-5-net hyl hexanam de;
(2S,39)-3-{[(2R) "- (3-chl orophenyl ) - 2- net hyl pi perazi n-
-yl ] carbonyl }-N, 2- di hydr oxy-5- et hyl hexanam de;
(2R, 3S) - N, 2-di hydi Oxy- 5- met hyié 3- {[ 4- (5- phenyl -1, 2, 4-0
xadi azol - 3-yl ) pi perazin-1yl] carbonyl }hexanam de;
(_(;lg%&S) N, 2- di hydr oxy- 5- et hyl - 3-{[ (2R) - 2- met hyM (5- ph
enyl pyridi n-2-yl) piperazin- 1-yl]carbonyl
}hexananlde

SNBSS BERRNE Rruink ] FRRRBTNL L - 5 4 41 He ok

|-(

(2R, 3S) - 3 ({4 [5-(4-f|uoropheny|)-| 3, 4- oxadi azol - 2-yl
] pi peridin-I-yl}carbonyl)-

N, 2- di hydr oxy- 5- nethylhexananﬁde (2R, 3 9) - 3-
{[4-(4-fluorophenyl)-3 , [ﬁ’drapyrl i n-
1(2H) -yl ] carbonyl} -N, 2- dlhy ro - 57 et hyl hexanami de;
(2R, 3S) - N, 2-di hydi 9 5- ' (4x phenyl - 3, 6-di hydr
op

yridin-1(2H)- yI) carhony ] h xﬂ a 1 (2R 3
S)- N, 2-di hydroxy- 5-nmethyl -g - {4, FSE%grldlnA yl -
1, 2, 4- oxadi azol - 3-yl ) pipe azi nR°1- yIR car bonyl
}hexanam de; (2R, 3 S)-3- {|4-(4-chlorophenyl)-3
, 6-di hydropyridin- 1(2H)-yl]caybonyl} -N, 2-

wherein:
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, C-Cs alkyl, C»-Cs alkenyl, C,-Cs alkynyl, Cs-Cs-cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, Cs;-Cs-cycloalkyl C,-C¢ alkyl, heterocycloalkyl C-
Cs alkyl, heteroaryl Ci-Cs alkyl, amino and alkoxy;
R is selected from H, C-Cs alkyl, C»-Cs alkenyl, C,-Cs alkynyl, Cs-Cs-cycloalkyl,
heterocycloalkyl, alkoxy, aryl and heteroaryl;
R? is selected from H, C;-Cs alkyl, C,-Cs alkenyl and C,-Cs alkynyl;
R4, R5, R® and R’ are independently selected from H, C1-Cs alkyl, C»-Cs alkenyl, C»-
Cs alkynyl; or R* and R7 form together a —CH,- linkage;
n is an integer selected from 1, 2, 3, 4, 5 and 6;
Carbons (2) and (3) are two chiral centers, wherein chiral center (2) has a
configuration selected from “S” and “R” and wherein chiral center (3) has a “S”

configuration as well as pharmaceutically acceptable salts thereof.



di hydr oxy- 5- net hyl hexanam de; (2S,3 S)- 3-
{[4-(2-fluorophenyl) pi perazin- 1-yl]carbonyl}
WO Mogodi7ey dr oxy- 5- net hyl hexanam de; PCT/EP2005/053616
(2R, 3S) - N, 2- di hydr oxy-5- et hyl - 3- ({4-[5-(2-thienyl)-1,
2, 4- oxadi azol -3-yl] piperazin-1
-yl }car bonyl ) hexanam de; (2R, 3 S)- 3-
{[(2R)-4-(5-chl oropyridi n-2-yl)-2-met hyl pi perazi n- |
-yl ]carbonyl} -N, 2- di hydroxysb- net hyl hexanam de;
(2R 3 S) 3- {[4-(5-chloropyridin-2-yl)piperazin-|
Chr SRR e TS iing o SR e i EPAR 1)
-yl ]car bonyl} N, 2- di hydr oxy- 5-R met hyl hexanami de;
(2S,39)-3-{[(2R) - (4-chl oro@) Enyl) 2- qethyl pi perazin-|
-yl ] carbonyl }-N, 2- di hydPox Fexanani de;
(2S, 3S) - N, 2-di hydr ong- 5- - 3- R) - 2- net hyM [ 5- (t
rifluoromethyl)pyriding2- 'pera !
1-yl }car bonyl ) hexanam de;
(2R, 3S) - 3-benzyl - N, 2-di hydngxy KR oxo-Ri- {4-[4-(trifluor
onet hoxy) phenyl ] pi per azi n- R1- yl } but anam de;
(2S, 3S) - 3-benzyl - N, 2- di hyd| Oxyudy { (2R) - 2- met hyl - 4- [ 4-(
trifluoromethoxy)phen preraZ| n-1 -yl}
- 4 wh@rbmwamnied@dﬁp Han

{4 4- ( %ﬁ[}%&%n}gt(ﬁ%wiﬁ& n§ﬁ6pa|' 161292596 ﬁlkwy}l C;-Cs-cycloalkyl,

but rnaotydy alkyl aryl heteroal'yl Cs- Cs—cycloalkyl C1-Cs alkyl, heterocycloalkyl Ci-
on fﬁ%ﬁyﬁ f?ycfaﬁlef o Ry Tet hy M [4- (tri fl uo

R is selected ﬁ'om H, C;-Cs alkyl, C,-Cs alkenyl, C,-C¢ alkynyl, Cs-Cs-cycloalkyl,

heterocycloalkyl, alkoxy, aryl and heteroaryl;

R? is selected from H, C;-Cs alkyl, Co-Cs alkenyl and C»-Cs alkynyl;

R4, R5, R® and R’ are independently selected from H, C;-C¢ alkyl, C,-Cs alkenyl, C»-
Cs alkynyl; or R* and R7 form together a —CH,- linkage;

n is an integer selected from 1, 2, 3, 4, 5 and 6;

Carbons (2) and (3) are two chiral centers, wherein chiral center (2) has a
configuration selected from “S” and “R” and wherein chiral center (3) has a “S”

configuration as well as pharmaceutically acceptable salts thereof.

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

selected from aryl and heteroaryl.

4. A N-hydroxyamide derivative according to any of the preceding claims wherein R” is
selected from H, C;-Cs alkyl, C,-Cs alkenyl and C,-C¢ alkynyl.

5. A N-hydroxyamide derivative according to any claims 1 to 3 wherein R is alkoxy.

6. A N-hydroxyamide derivative according to to any claims 1 to 3 wherein R* is aryl.
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pi perazin-1 -yl} -4-oxobutanam de;
(2S,39)-3-{[(2R)"-(4' -fl uorobi phenyl -4-yl)-2-net hyl pi p

we@em@asiom7st yl ] car bonyl } - N, 2- PCT/EP2005/053616

di hydr oxy- 5- net hyl hexanam de; (2S,3 S)- 3-

{[ (2R) *- (4- et hoxyphenyl ) - 2- et hyl pi per azi n-

1-yl]carbonyl} -N,2- dihydroxy-5-nethyl hexanam de;

(25,3 9)-3-{[(2R " -(3

, 4- di met hoxyphenyl ) - 2- et hyl grgper azi n- 1-yl ] car bonyl

}-N, 2-di hydroxy-5-net hyl hexanam de;

(2S,39) - N, 2-di hydr oxy-5-net hyl - 3- ({(2R) - 2- net hyM [ 4- (m

et hyl sul fonyl ) phenyl ] pi perazi n-

-ylA d‘éhbthpyj'a)lhée( danvdtye; according to to any claims 1 to 3 wherein R? is

(28 531S tﬁ@ll p? e?% ?0111()%/ _sél?s} L&%(f %%‘f%ﬁé chEfkyP)%d optlogkn h)éubstltuted

- 5 rneteibdyhlexlﬁplam de;
(2S,39)-3-({(2R "-[4- (I - benzoi uran- 3-yl ) phenyl]-2-nmeth
yIpiperazin l-yl}

))dr&ky%mﬂieméﬁ(/&lﬂbé a'éc&@fn? bidBedin c1a1ms wherein R’ is
(28 38) N, 2-di hydr oxy- 5- et hyl- 3- {[(2R) 2- met 4- pr

opoﬂyphenyl)plpera2|n- 1-yl] carbonyl }hexananlde
(2S, 35) - N, 2-di hydr oxy-5-net hyl -3- ({(2R) - 2- net hyM [ 4- (t
rifluoronethyl)phenyl] piperazin-
19- y|A} dialisripowyajidxduraativiedccodmgdio any of the preceding claims wherein RY,
sggaég)A 4-tert-butyl phenyl)-2-net hyl pi perazi n-
* -N, 2- di hydroxy-5- net hyl hexanam de;
(28 3 9)- 3-

(5-fluoropyrimdin yl)-2-net hyl pi per azi n-
-1%31 ]A:LT hyrgrypmidq cgrlvmw;ﬂ@mmgso At Whhplseaﬁgmﬁ elaims wherein R® is
selected from H and C;-Cs alkyl.

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

and R%are H and R” and R’ can form together a —CHa- linkage.

12. A N-hydroxyamide derivative according to any of the preceding claims wherein the

configuration of the chiral carbons is (2S), (3S).

13. A N-hydroxyamide derivative according to any of the preceding claims wherein the

configuration of the chiral carbons is (2R), (3S).

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

15. A N-hydroxyamide derivative according to any of the preceding claims wherein A is
-CH.



10

15

20

25

(2S, 35) - N, 2-di hydr oxy-5-net hyl -3-{[ (2R) - 2- net hyM (4- pr
opyl phenyl ) pi perazi n-1yl] carbonyl} hexanam de;

W@ 28688)758- (cycl opent yl net hyl ) - N, 2- di hydr oxy- 4P§T/RR002053616

met hyl -4-[4-(trifluoro nethoxy)phenyl]piperazin- 1-yl}
- 4- oxobut anam de;

(2S,39)-3-{[(2R) - (2, 3-di hydro-1| - benzoi uran-5-yl)-2-ne
t hyl pi perazin-I-yl]

car bonyl } - N, 2- di hydr oxy- 5- nmetihy| hexanam de;

(2S,39)-3-{[ (2RH (I, 3- benzodi oon 5-yl)- 2 rret hyl pi per a

| n . . 1.
?ZS %gﬁ ygﬁﬁ%l(ﬁ eg%t%,?? a‘{é (?M )iOang% oxyp enyq%sd‘ghmalnR ®
et hysbbctpé rﬁam aryl aryll Hetaroarilo Ry lig sﬂec{mitimm AE XarGaralkid; Co-Cs alkenyl,

t ri # %06', Iﬂﬁg&yﬂ ¢1 3{1&5 oolﬁl%yﬁepe\(ocygloglﬁ(&lza@d a%koxy, ﬁy '\ﬁ‘{ 1{-5 a(ld R are

phenyl B %is geleaéd ﬁ'ohr Mlaha aidigny A ik ok and i islan iftdder Selected from 1, 2
S) - N, 2-di hydroxy-3-{[ (2R)-4- (4" - net hoxybi phenyM yl) - 2-

met H‘Wﬁi perazin- 1- yljcarbonyl} -5-nethyl hexanam de;
(2S,39)-3-{[(2R) - (4- cycl ohexyl phenyl) - 2- et hyl pi per az

i n-1 -yll]lcar bonyl }- N, 2- di hydr oxy- 5- net hyl hexanam de;

(12s,/88) ssqu){y@mmctemmmmrdmg 16 agy ylaimyrkbtonld wh@reme& iig selected

-I - ydrLoxy t h a

2.5 B RRY uty; | PUNIERY. 1<) RSB BAER] Welspped fom 1
2 mahh wegtiyheA &N ;ranldnyib hn integer selected from 1, 2 and 3.
car bonyl } - N, 2- di hydr oxy- 5- et hyl hexanam de;
(2S,3S)-3-{[(2R) *- (3-fl uor o™- net hoxyphenyl ) - 2- et hyl pi

Q%r Q@N"—hyldrdﬂy]aﬁﬁfet&ﬁyit}ve according to claim 1 having a Formula (Ib):
N, 2- di hydr oxy- 5- net hyl hexanam de;

/R
(o] [ §: ]n R
HO\ @ & > Y
N N A\R1
H o o 6 : 7
L3 R R

(Ib)
wherein A is a carbon atom;
R' is selected from H, C-Cs alkyl, C»-Cs alkenyl, C,-Cs alkynyl, Cs-Cs-cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, C3;-Cs-cycloalkyl Ci-Cs alkyl, heterocycloalkyl Ci-
Cs alkyl, heteroaryl C;-Cg alkyl, amino and alkoxy;
R is selected from H, C-Cg alkyl, C»-Cs alkenyl, C,-Cs alkynyl, Cs-Cs-cycloalkyl,
heterocycloalkyl, alkoxy, aryl and heteroaryl;
R? is selected from H, C;-Cs alkyl, Co-Cs alkenyl and C»-Cs alkynyl;
R*, R® and R’ arc independently sclected from H, C;-Cs alkyl, C,-Cs alkenyl, C»-Cs
alkynyl; or R* and R’ form together a —CH,- linkage;
n is an integer selected from 1, 2, 3, 4, 5 and 6;
Carbons (2) and (3) are two chiral centers, wherein chiral center (2) has a
configuration selected from “S” and “R” and wherein chiral center (3) has a “S”

configuration as well as pharmaceutically acceptable salts thereof.
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(2S,39)-3-{[(2R) - (3-fl uoro”™-isopropoxyphenyl) - 2- net hy
| pi perazin-1-yl]

wa@20060m75% - N, 2- di hydr oxy- 5- net hyl hexanam de; PCT/EP2005/053616

(2S,39)-3-({(2R) "-[3-fluoro™-(trifluoi Oret hoxy) phenyl ]
-2-met hyl piperazin-lyl}

carbonyl ) - N, 2-di hydr oxy- 5- net hyl hexanam de; (2S, 3

S) - N, 2- di hydr oxy- 5- et hyl -

{[(2R) - 2- et hyM qui nol i n-3 - yBpi perazi n-1-yl]

car bonyl } hexanam de; (2S,3

S)- N, 2-di hydroxy-5-nethyl -3-{ [(2R)-2-nmet hyM (4-net hyl

phenyl ) piperazin- 1-yl]carbonyl}hexanam de; (2S, 3

3p- 3\ N-hydroxyamide derivative according to claim 18 wherein R is selected from aryl

2R hloro-2-1 i n-d
{gu(] C rlbe%)eg?/a[r?l lﬁ sple c(t:ﬁajlqﬁar oXY- (g (g%taﬁ(é p%g@ ﬁ%e‘d-‘él C>-Cs alkynyl,
(2S,a8&%xkyNriZk; d‘gmdya&adkﬁ hétéx%@ddbll(ﬁ aﬁh&mmneﬁykj F2;Rf and R’
et hyl pi perazin-1-yl] carbonyl}-5- mat hyI hexanam de;
(2sase§;1 andrry is arynicgey selegtehBom dhéndy A 2284 §-- 2- et hyl pi pe
razin-l-yl] carbonyl}-N, 2-
di hydr oxy- 5- net hyl hexanam de; (2S, 3
2P- M N-hyidrgryrmide-derivativeydcc@ding (0 Ry ongefi thy epedii@clins, selected

t rifd Lé?{h&? 0%

eny pI perazi %éfou?i }car bonyl ) hexanam de; (2S,3 S)- 3-
{[( Z(BS’SSHU dihtyddobti-Gxehgrd i H-@2 p?ﬁﬂhlyl)ﬂ'-p@élﬁimﬂcaibqﬂbl}

carE‘1 Z g N, 2- di hydr oxy- 5- net hyl hexanam de; (2S, 3
9‘8roxy 3-{[(2R) - 4- (4-i sopropoxyphenyl ) - 2- net

hyl (%sp,g5 RZ)- thy&roXHS 1ﬁéth§l031¥[|ﬁll(13%h@ﬁytlﬂ){i,ﬁl%wéiﬂl-@eyl)-1-

(2S, 2- di hydr oxy -3-{

[(23)1pqamlhgqvb<qwﬂ}rh@xamnmieyl pi perazin-1 - yljcarbonyl

} hex383%) 8 _dihydroxy-5-methyl-3-({(2R)-2-methyl-4-[4-(trifluoromethyl)pyridin-2-
yl] piperazin-1-yl}carbonyl)hexanamide;
(25,3S)-N,2-dihydroxy-5-methyl-3-{[(2R)-2-methyl-4-(2-pyridinyl)piperazinyl]
carbonyl} hexanamide;

(2S,3S)-N,2-dihydroxy-5-methyl-3-{[(2S)-2-methyl-4-pyridin-2-ylpiperazin-1-yl]

carbonyl}hexanamide;
(285,35)-6-(4-ethoxyphenyl)-N,2-dihydroxy-3-{[(2R)-2-methyl-4-pyridin-2-yl
piperazin-1-yl]carbonyl} hexanamide;
(25,35)-6-(4-ethoxyphenyl)-N,2-dihydroxy-3-{[(2S)-2-methyl-4-(2-pyridinyl)
piperazinyl] carbonyl}hexanamide;
(285,35)-6-(4-ethoxyphenyl)-N,2-dihydroxy-3-{[(2R)-2-methyl-4-pyrimidin-2-yl
piperazin-1 -yl]carbonyl}hexanamide;
(28,35)-6-(4-ethoxyphenyl)-3-{[(2R)-4-(2-fluorophenyl)-2-methylpiperazin-1-yl]
carbonyl}-N,2-dihydroxyhexanamide;

(2S,3S)-N,2-dihydroxy-5-methyl-3- {[(2R)-2-methyl-4-pyrimidin-2-ylpiperazin-1-yl]
carbonyl}hexanamide;
(25,3S)-N,2-dihydroxy-5-methyl-3-{[(2S)-2-methyl-4-(4-methylpyridin-2-yl)

piperazin-1-yl]carbonyl} hexanamide;
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(2S,39)-3-({(2R"-[3,5-bis(trifluoronethyl)phenyl]-2-m
et hyl pi perazin-1-yl}

wa@20060m0759) - N, 2- di hydr oxy- 5- net hyl hexanam de; PCT/EP2005/053616

(2S, 3S)-N, 2-di hydr oxy-5-net hyl - 3- ({(2R) - 2-met hyM [ 4- (|
, 3-oxazol - 5-yl ) phenyl ] pi perazin-

1-yl }carbonyl ) hexanam de;

(2S,3S)-3-({(2R) - [ 4- (di met hyl am no) phenyl ] - 2- et hyl pi
perazin-1-yl }carbonyl) - 181

N, 2- di hydr oxy- 5- met hyl hexanam de. 21. A conpound

accqpyi 138931 FRYM Lgfﬂ&%@s 'Iﬁetﬂoxggh%lgl fﬁ{negl?ﬁ) g;ﬁ:? -] -yl carbonyl}-

nmedi ca a conp ccor
1 t N2l hgdmey-5 m@hyﬁleotauarasleof these for the

P R SRR e RRRE A B o AR R B AT A2

di sedibpitoxycsntbiigiasandngide;di seases stroke, cancer,
preterm | abor endonetriosis, fi brosis and respi rator

di sd28erSdN %élhye@éyécﬂér(&mf‘éhqxaplana JRPgRZifnleyldqappogy] f -methyl

di sepsesndlie sel ected frominflammatory bowel disease,
multiple sclerosis and rheumatoid arthritis.24. Use

aclcdﬂ&ﬁﬁ@ﬂt{&@ér%@rvvﬁ&t@m@wlw?@@d@wﬁa@ -y1]carbcj>ny1}-
se e ing asthma, e sema an

chr ﬁ# (Hh&ﬁdg?’} u%fn%ﬁlg' %%gérjy gl sorders. gg yUse
accc(QSJ3S§}3t{t[)(2Rl)aL(mc1&R>rWd&1 P-yHedi-phethiy Biyes@sn-asydcarbonyl} -N,2-
sel S‘ﬁéﬁf‘ in }he ouI? acl udi ng pul nonary fibrosis,

pan 2] e%‘aaé‘?&?tflbroms and |iver fibrosis.

26. (YRgSYH- ﬂ4%hﬂﬁ9foﬁﬁéf@%ﬂ>@ra@ﬁtl yﬁédrycﬁlyﬂcﬁ@t&ihgrﬁ?%gs-methyl

any one of clainms 1 for the nodulation o
nmodihezanagrdesf net al | opr ot ei nases. 21. pharmaceuti cal

CoRORS) 30 RIS A A, S G Ao

a pmzrmméxwﬁkﬂeﬁlyﬁmmmm&é-e carrier, diluent or

exci (Ei{%%t) I\} E ?11hy xy-5-methyl-3-[(4-pyridin-2-ylpiperazin-1-yl)carbonyl]
hexanamide;
(2R ,3S)-N,2-dihydroxy-5-methyl-3-( {4-[4-(trifluoromethyl)phenyl]piperazin-1-yl}
carbonyl)hexanamide;
(2R ,3S)-3-{[4-(2-fluorophenyl)piperazin-1-yl]carbonyl}-N,2-dihydroxy-5-methyl
hexanamide;
(2R,3S)-N,2-dihydroxy-5-methyl-3-[(4-pyrimidin-2-ylpiperazin-1-yl)carbonyl]
hexanamide;
(2S,35)-N,2-dihydroxy-5-methyl-3-({ (2R )-2-methyl-4-[4-(trifluoromethoxy)phenyl]
piperazin-1-yl}carbonyl)hexanamide;
(25,3S)-3-{[(2R)4-biphenyl-4-yl-2-methylpiperazin-1-yl]carbonyl } -N,2-dihydroxy-
5-methylhexanamide;
(25,3S)-3-{[(2S)4-(2-fluorophenyl)-2-methylpiperazin-1-yl]carbonyl} -N,2-
dihydroxy-5-methylhexanamide;
(25,3S)-3-{[(2R)-4-(3-chlorophenyl)-2-methylpiperazin-1-yl]carbonyl}-N,2-
dihydroxy-5-methylhexanamide;
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28. A process for the preparation of a N hydroxyam de
derivative, according to any of clains 1 to 20,

wa@ewpniesng the step of reacting a conmpound of PEDEPMDE053616

(I'V) with a derivative HZN-O- R8: wherein A Rl, R2,
R4, R5, R6, R7and n are as defined in the preceding
clains and R8 is selected fromH and a protective
group selected fromt-butyl, benzyl, trialkylsilyl,

t et rahydropyranyl .29. A procass for the preparation of
a N-hydroxyam de derivative, according to any of

cl ai I Sib t ! : :
commanna oy i dE AT st - PECTARRSE 2 U R R R 33 piperasin-1
(V) Ylcatbengl}hexanariile; R2, R4, R5, R6, R7 and n are as

defi ' r ecedi i nd RS i el ecte

£ orer Sk LBy BREES AR R AR e GGl g
tri apipethanllyi]catbehyldhypdnapde;anyl . 30. A process
according .to clajms 28 or_ 29 farther conprising a .
deprit@diphspyld-glpiperprin-lyhegbenydl-3. rdidepsy-hrlaystipstamine)-5-O-

of gphk yrgétﬁg%_@[ﬁlg%_ﬂ@ﬁ{ogéﬁative, according to any of
cl ai rs to , conmprising the step of reacting a

c onp@Bs3S)-3t({ 49 tdrlmorophonylyi i, h4-wradirdohe-ydlpircoiding] -5l } carbonyl)-
(11 B0 S Rl MSRTRdb gt © of Formula (1W),
opti ona X/ P presence of a’coupling agent selected

f r onRI38)-3EPL(4-NBdidphdagD);3 68Ty drdpy BGR{ I -V13c@kbony1} -N,2-
chl o(gﬁ;p(}r maégn nd | -met.hyl -2-chl oropyridinium i odide
wher RY-RNCUPPNCXPPAMIEE  R6 R7 and n are as defined

int @R,.’a@%—@ﬁ?—@iﬂﬂﬂnﬁb@ﬂﬁt}w@ i@ —@eﬂ;‘l%dﬁ@hx%ﬁ%ﬁﬂn? 1"(21@%—@)"

and O . 32. 'A conmpound according to Formila (I1V): sv
carbonyl] hexanamide;
(2R ,3S)-N,2-dihydroxy-5-methyl-3-{[4-(5-pyridin-4-yl-1,2,4-oxadiazol-3-yl)
piperazin-1-yl]carbonyl} hexanamide;
(2R,35)-3-{[4-(4-chlorophenyl)-3,6-dihydropyridin-1(2H)-yl]carbonyl}-N,2-
dihydroxy-5-methylhexanamide;
(2S,35)-3-{[4-(2-fluorophenyl)piperazin-1-yl]carbonyl} -N,2-dihydroxy-5-methyl
hexanamide;
(2R,35)-N,2-dihydroxy-5-methyl-3-({4-[5-(2-thienyl)-1,2 ,4-oxadiazol-3-yl]
piperazin-1-yl}carbonyl)hexanamide;
(2R,3S)-3-{[(2R)-4-(5-chloropyridin-2-yl)-2-methylpiperazin-1-yl]carbonyl}-N,2-
dihydroxy-5-methylhexanamide;
(2R ,35)-3-{[4-(5-chloropyridin-2-yl)piperazin-1-yl]carbonyl}-N,2-dihydroxy-5-
methyl hexanamide;
(2R,35)-3-{[4-(5-bromopyridin-2-yl)piperazin-1-yl]carbonyl}-N,2-dihydroxy-5-
methyl hexanamide;
(25,3S)-3-{[(2R)-4-(4-chlorophenyl)-2-methylpiperazin-1-yl]carbonyl}-N,2-
dihydroxy-5-methylhexanamide;

(25,35)-N,2-dihydroxy-5-methyl-3-({ (2R )-2-methyl-4-[ 5-(trifluoromethyl)pyridin-2-

yl] piperazin-1-yl}carbonyl)hexanamide;
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wherein A, Rl, R2, R4, R5, R6, R7and n are as defined
in the preceding clains. 33. A conpound according to

wa@bk@si01B@21 sel ected fromthe group: PCT/EP2005/053616

(5S)-2, 2-di net hyl - 5- ( (I
S)-3-nmethyl-1-{[4-(2-pyridinyl)-l -piperazinyl]
carbonyl }butyl) -1 , 3-di oxol an™- one;
(5S)-2, 2-di net hyl -5-( (|

S) - 3-net hyl - 1-{[ 4- ( 3- phenyl - 182, 4- t hi adi azol -5-yl)-I -

pi perazinyl] carbonyl}butyl)-1 ,3-di oxol an-4-one;
5S)mR.3%) 4L 5 - BoXEhylal ; in-
R B 2 A M o i

car bloph}|bubmamide; | |, 3- di oxol an- 4- one;

(5)5 ?ggﬁggh—g%bgﬁzf}’?ﬂ%-ail{(y%oﬁﬁﬁWB&?@@I&}—A—%i—(ll’ir)i/fl’h}oromethoxy)phenyl]
pi pesipetaziy 1}yl p-ardxobythddmitierl ) -1, 3- di oxol an”- one;

(59)-2,2-di methyl -5- ((l . _ )
S) - 2R fihpErozse- et hyro4= i iToperys rdphssy lipiperazin-
I - vidnGRikenwer butyl ) -1 , 3-di oxol an®-one; (5S)-5-((l

S) - 4- %Z et hoxyphenyl) - 1-{[ (2R) - 2- met hyM ( 2- pyri di nyl

pi pdﬂQ}Nr%fdi}lydroxy—El—methyl-LE(2R)—2—methy1-4—[4—(tr1ﬂuoromethoxy)p enyl]

carhb byt -2 . 2-di yl -1, 3-di oxol an”- one;

(5S)pgﬁ%%%‘%§§ﬁ-%t°("ﬁg“et?ﬂha§§§%hgny| ) -1 |

- { [ (@SBSR37pCRYM-4"Uorpbiphdyhstly))-Pirpeiystpoaydid-1-yljcarbonyl}-N,2-

car b(gg%/ bu yle) - %ﬁz- di net hyl -1, 3-di oxol an”- one;

(59)4 Xy-S-methylhexanamide; -

)S) -4 Sfis%h‘?ﬁz]mhe(ﬂmﬁbpﬁe[ngzi}@mgmmlﬂwﬁr{« LyRydrb sty -RyJ-

pi perazin .

car bghxdr%u%/we)hmeza@mé@;hyl -1, 3-di oxol an- 4- one;

(59) h ) s by . 1 : .

S - RSP A Y me ey 2 ey ey rtpnyl) N2

t hy| hydrgxg+Samethylhexanamide;

carb I 1)-2, 2-di npt -1 3-di gxol an- 4- qne;

( 5S)@S¥§3-m&%o§gj(w%ﬁylwk{(5R)-2-me.(t1ny?-4.-8[2-(me81yFs.ulfonyl)p.henyl]

S) I Sip&hiy 1=y} datdodid)ham@hidy; - 4- pyri m di n- 2-yl pi per azi

n_ -
(2S,35)-N,2-dihydroxy-3-{[(2R )-4-(6-methoxy-2-naphthyl)-2-methylpiperazin-1-yl]
carbonyl}-5-methylhexanamide;
(25,3S)-3-({(2R)4-[4-(1-benzofuran-3-yl)phenyl]-2-methylpiperazin-1-yl}
carbonyl)-N,2-dihydroxy-5-methylhexanamide;
(25,3S)-N,2-dihydroxy-5-methyl-3- {[(2R)-2-methy]-4-(4-propoxyphenyl)piperazin-
1-yl] carbonyl }hexanamide;
(25,35)-N,2-dihydroxy-5-methyl-3-({ (2R )-2-methyl-4-[4-(trifluoromethyl)phenyl]
piperazin-1-yl}carbonyl)hexanamide;
(25,3S)-3-{[(2R)4-(4-tert-butylphenyl)-2-methylpiperazin-1-yl]carbonyl} -N,2-
dihydroxy-5-methylhexanamide;
(25,3S)-3-{[(2R)4-(5-fluoropyrimidin-2-yl)-2-methylpiperazin-1-ylJcarbonyl}-N,2-
dihydroxy-5-methylhexanamide;
(25,3S)-N,2-dihydroxy-5-methyl-3-{[(2R)-2-methyl-4-(4-propylphenyl)piperazin-1-

yl]Jcarbonyl} hexanamide;
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yl'] carbonyl }butyl)-1, 3-di oxol an- 4- one;
(5S) -2, 2-di net hyl -5- ( (I

w®@0080meshyl - 1- {[ (2S) - 2- et hyl - 4- (4- met hyl pyr i BCTER209$/)53616

pi perazin-1 -yl]carbonyl}butyl)-1 ,3-di oxol an™-one;
(59)-5-[(IS)-I-({(2R) -4-[2-fluoi O 5-(net hyl oxy) phenyl ]
-2-met hyl pi perazin-1-yl} carbonyl)
-3-net hyl butyl]-2, 2-di methyl -1 , 3-di oxol an- 4- one;
(59)-5-((19)-1-{[(2R) -4-(2-flisorophenyl)-2-nethyl pi per
azin-1-yl]carbonyl}-3-
met < I
(SRS GO N ARy A R %Zﬁf Hji-trifluoro
-yl Jroet chyli@iperezinyl-Wirdyd rzta@am gsmet hyl -

htmﬁyh L Vi x)ob idi

(592858 T CIOT oA e d-heprelbn S ey

t hyl @rmmyli} N Q-cﬁhydrc}xycﬁ-hiéﬁfy}ﬂe}(anamlde

- 3- msth bu Rb met hyl -1 . 3-di oxol an-4-0

( 53) é {gé -4-(1 —benzodloxol 5-ylj-2-methylpiperazin- 1—y1]carbony1}—N 2-
-{[ (BR)drbxy §n{ém3[ﬂ{&glyd’nhgé’n 2-yl)-2-met hyl pi perazin-|

-yl ] car bony
met HY SJSSHNI?) dmy@oayﬁe&[@) -(43nethoyphemd 42-tethylpiperazin-1-yl]

B R

, 3- d2838) m dihgd®xy-5-methyl- 3 -[((2R)-2-methyl-4-{4-[(trifluoromethyl)sulfonyl]

(SR)cth é bip r]alﬁ_gi}%l;ﬁcs 4S ;4 fl uorophenyl) 2, 5-di azab

icy

- 3- X + -1-
(SR;@SI?’ bt H dl% d{([fmd)hbl@ rrglt héi&fﬁl@i@%ﬁﬁﬂ-}};ﬁl%ﬁlﬁt ¥1p1perazm 1

|per§dk>ﬂfb0nyl)}+5)maﬂlﬁlhn’§4 mhﬂﬁ yl }- 1, 3-di oxol an- 4- one;
(5R) 3%?1 @?Hg-yll 45:3%]%)%«%}' ﬁ'}eﬂﬁs-a%ethylfyi)éragﬁ—1(-§11']éafrlgolﬁgf}9N,2—

nmet h
car hhlnydr@*wﬂ-yﬂe}hﬁlhe&anhnﬁﬂml an- 4- one;

(() ﬁs |) (]2 gég%ﬁﬁ;@h—%ﬂé le n@ léllg-r Oﬁp S I’}Xetl)lyqplggr%%ﬁl r]ylhca}/bo]ngﬁ 19 2-
dihydroxy-5-methylhexanamide;
(25,35)-3-{[(2R)4-(2,2-difluoro-1,3-benzodioxol-5-yl)-2-methylpiperazin-1-yl]
carbonyl}-N,2-dihydroxy-5-methylhexanamide;
(25,3S)-3-{[(2R)4-(3-fluoro-4-methoxyphenyl)-2-methylpiperazin-1-yl]carbonyl} -
N,2-dihydroxy-5-methylhexanamide;
(25,3S)-3-{[(2R)4-(3-fluoro-4-isopropoxyphenyl)-2-methylpiperazin-1-yl]
carbonyl}-N,2-dihydroxy-5-methylhexanamide;
(25,35)-3-({(2R)-4-[3-fluoro-4-(trifluoromethoxy)phenyl]-2-methyl piperazin-1-
yl}carbonyl)-N,2-dihydroxy-5-methylhexanamide;
(25,35)-N,2-dihydroxy-5-methyl-3-{[(2R)-2-methyl-4-quinolin-3-ylpiperazin-1-yl]
carbonyl}hexanamide;

(25,3S)-N,2-dihydroxy-5-methyl-3- {[(2R)-2-methy]l-4-(4-methyl phenyl) piperazin-
1-yl]carbonyl }hexanamide;
(28,3S)-3-{[(2R)-4-(5-chloro-2-thienyl)-2-methylpiperazin-1-yl]carbonyl}-N,2-
dihydroxy-5-methylhexanamide;



di met hyl -1 , 3- di oxol an- 4- one;
(5R)-2,2-dirnethyl -5-{(1S)-3-nmethyl-I-[(4-pyrimdin-2-
W@ k@sper7azi n-1 -yl ) carbonyl] butyl}- 1, 3-di oxol BEF/RPIINE)S3616
(59)-2,2-di met hyl -5- {(1
S)-3-nmethyl -1-[((2R) - 2- et hyl -
{4-[(trifluoronethyl)oxy]
phenyl } pi perazin-1-yl)carbonyl ] butyl}-1, 3-di oxol an-4-0
ne; (5S)-5-((I 185
S)-1- {[(2R) 4- bi phenyM yl - 2- met hyl pi per azi n-

1-yl

o DSBS PSS Ry petopheny Lty
-{[(®3)0n¥1}($n13ﬂwﬂw®p1wnqd) 2- et hyl pi pera2| n- |

-y L@s;%s?—g—%{!{éR{)ﬁ:@[II?IIOQ%{)ipgg&ﬂh)—};l?—%%ﬁe%yﬁ%erléiﬁl1—yl] carbonyl}-N,2-

(5S)d15y<{r())ay55 nietl{y[ll(e&&i)arﬁidés chI or ophenyl ) - 2 rret hyI p| per
3 0(,2§,)§§| }glpgav{hglggroxy— —n?;ethyl 3- ({(2R) 2—n¥3t12y13—1 -[4- (2 2 2-tr1ﬂ¥10ro ethoxy)

( 5R)ph%nﬁ];%é}%hle1§;aﬁﬂoh§bh&aﬁ%ﬁlh¥ | -1 -{[4- (5-phenyl -1,
, 4- oxadl azol - pi perazi nyl] ‘carbonyl }butyl ) -1

, 3- di28x8) éf{{@RcH 4-t€15-9)1t02y1213d}’lh‘@t1h§/thy191p@(a|zm— -yl] carbonyl}-N,2-
S)- CONHSULE ﬁi»{ bt hy! - 4- (5-phenyl pyri din-2-yl)
In

pi per car onylYbutyl)-1 , 3-di oxol an”- one;
3 [((QSBSPh@?dihydmeFﬂ@mﬂ- ~iboprbpagpixaniiZlmathdt sipetetin-1-y1]

et hy‘{ gﬁb) '@eg%'ihﬁﬁmlﬁ‘ét hyl ) - L-t hr eo- pent oni ¢ aci d;

f SR) (]25 3F§ iglfi? gilh%rghb?cy-[’i}ﬁnétﬂylfﬂ Wﬁl@ﬁilﬁ{é\ﬁyl#qu%&m@iﬁ%ﬁ&@m-l-
y p p h@flahafm)é&tyl] 2, 2-di net hyl - |

C ar
ey EIN R E—
(2I—I)eayﬁohyb+‘l‘h@-ml)hy}irox3f 5-methigihexdmatyde) - 2, 2- di net hyl - |
(SRS B Sty SRR et (A ghdrmye Soriphens
hy drgipataziglil B} dadddhydhoxanamide;
(25,3S)-3-({(2R)4-[4-(dimethylamino)phenyl]-2-methylpiperazin-1-yl } carbonyl)-
N,2-dihydroxy-5-methylhexanamide.

21. A compound according to any of claims 1 to 20 for use as a medicament.

22. Use of a compound according to claims 1 to 20 as well as 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, fibrosis and respiratory disorders.

23. Use according to claim 22 wherein said diseases are selected from inflammatory

bowel disease, multiple sclerosis and rheumatoid arthritis.
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1
\Vd&mmmnnthyl-l-{[4-(5-é
) p

carbonyl] butyl} - i oxol an-4-one; s

, 3-d
(5R) - 2, 2-di net hyl - 5- ( (|
yridin-4-yl-| PCT/EP2005/053616
, 2, 4-oxadi azol -3-yl) piperazin-1 -yl]carbonyl}butyl)-I
, 3-di oxol an- 4- one;

(5R)-5-((I'S)-1-{[4-(4-chl orophenyl) -3, 6-di hydropyridin
-1 (2H) -yl ] carbonyl }-3- nethyl butyl)-2,2-dinmethyl -1
, 3-di oxol an- 4- one; 186

(SS"*S-CA SM -1 A”-f ] uor opheny”- | - pi per azi nyycar bonyl I -

S
e trnyl |
5R)l§]s\2$ agwgﬁﬁr%tt%y clafh QF'@% s!ndﬁs‘;}?é_%? 9[{ le:[c5 3 thei']%rou [mcludlng
| ,a8ththaporapliyaerod arBl ghirgnic obstructive pulmonary disorders.
pi per azi n-1-yl } car bonyl ) butyl ] -1, 3- di oxol an- 4- one;
(5R) - 5- (I
25[ ([?sB)a’écc(r&inghb olairp 0| whefein s3il )disdadee tabeydeicppdria Zhdgroup including
1-yl] carbonfvll -3- nethyl butyl)-2, 2-di met hy] - 1|
. 3- dqug;ya}a@h brgﬁé, pagcreatlc fibrosis, skin fibrosis and liver fibrosis.
(5R)-5-((I'S)-1-{[4-(5-chl oropyridin-2-yl)pi perazin-I|-y
| ] carbonyl }-3-net hyl butyl)- 2,2-dinethyl-1 ,3
281 dJssladp-N-hydrexyamide derivative according to any one of claims 1 to 20 for the

| cariiderbribe alpltpd pPREGHGHlogiey, ) P Per ot oY

, 3-di oxol an™-one; (59)-5-(( IR -1

[ (42 5&;@}(93?}%}%&0%%? %fltﬁprnﬁltpg%g} %P tg Enng h@%mx_ylamide derivative

3 Cﬁb&%‘@ﬂn N6 -af Q)ne of c1a1ms 1 to 20 and a pharmaceutically acceptabl:i: carrier,

(58) i met [(IR)-3- rrethyl-l-({(2R)-2-rrethyI
[sdehlentforamimmttthqrpgf pyridin-2-yl]piperazin-1 -yl}
carbonyl ) butyl]-1 , 3-di oxol an-4-one;

(5R)-5-((I'S) -1 -benzyl -2-0x0-2-{4-[4-(trifluoronethoxy)
@Bewp}qcb!,sefbazherprbpayht}on of a N—hydroxyamide derivative, according to any of

t hy th d I
5 SRdhms 1 a0l Eiagne %ef'te%pﬁ)? i fppinpowyl of FormuelaT) with a
met exyaReenxLomper azin-1yl } -

2 4 Rs 4 R® 1
R A BNO oAt
OQVN%R’ = ”°\NQYN%R
)Vo o R H oH o R
av) @
wherein A, Rl, RZ, R4, R’ , R6, R’and n are as defined in the preceding claims and R®

is selected from H and a protective group selected from t-butyl, benzyl, trialkylsilyl,
tetrahydropyranyl.
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2- oxoet hyl ) -2, 2-di net hyl -1, 3- di oxol an”- one;
(5R) -2, 2-di et hyl -5-((1S)-1-nmethyl -2-o0oxo0-2-{4-[4-(trif

wo esonmeshoxy) phenyl ] pi perazin-1 -yl }ethyl)-|PCT/EP2005/053616

, 3-di oxol an- 4-one; (5S)-2, 2-di nethyl -5-(1 -nethyl-
{(2R)-2-nmethyl -4-[4-(trifluoromethoxy)phenyl ]

pi perazin-1 -yl}-2-oxoethyl)-1, 3-di oxol an- 4- one;

(58)-5-((!

S)-1-{[(2R)-4- (4" -fl uorobi phasyMyl)-2-net hyl pi perazi n

- 1-yl]carbonyl}

3-net hyl butyl) -2, 2-di net hyl -1, 3-di oxol an- 4- one;
(59)-5-((IR)-I-{[(2R)™- (4- et hoxyphenyl ) - 2- net hyl pi pera

224'9n-A p;dcpssabb drwpr}:pﬁatiqmeqﬂwN—lmdrgtdy)lmBiezdediwmehytcorcling to any of

oxol . . .
( 55) 1a‘§) c?m?‘éﬁi‘é}‘g e S FRARMIE S SATRRSNE O SormRipY) with a
pi pekﬁzathzelHZNL(])Qér bonyl } - 3-
met hyl butyl) -2, 2-di net hyl -1, 3-di oxol an- 4- one;
(59)-2, 2- d| rrethyIR—S LS rrethyl-l-({(ZR) 2- ms;thyl\/kﬁ;ﬂr (rre

t hyl sul f H’ pi peHgNH R

1yl}ca&/ 3- di oxQg*an- 4- Rag; Q (P \/\

(5S)-5H0( 1 -4—(—(‘Trrerl—ho7(y—’2 na|§1I 'Q\Tn%khy
R®

| pi perazi nOH- @ ] (Bar bonyl } - OH O
3-net hyl butyl)-2, 2-di net hyl -1 , 3-di oxol an- 4- one;
(59)-5-[(1S)-Iav§{(2R) -4-[4- (| -benzoil ()]

i ran-3-yl ) phenyl]-2-net hyl pi perazin-1-yl}
car bonyl ) - 3- et hyl butyl ] -2, 2-di nmet hyl - |

3- di pxaLia &' oRe R*(RORS 2R-Qahrfa'rf'§5 ?y befiicl (11]1 the recejhng claims and R®
S) - 3- et hyl’-1-{[(2R) - 2- 4- propoxyp eny

pi pes aelented frgm]ldaanldomnrthtvyl growp s@chd apt-bhyh banagl, trlalkylsﬂyl
(58 di met hyl -5-[(1 S)-3-net hyl -1 - 2R) - 2- net hyl -
)tf"%?‘h fjfol%rr o?(r%t hyl g EJheZ]yI ] pi pgr azi 51{( )- d

1 yl }car bonyl ) butyl]-1, 3-di oxol an- 4- one;

30. A process according to claims 28 or 29 further comprising a deprotection step.

31. A process for the preparation of a N-hydroxyamide derivative, according to any of
claims 1 to 20, comprising the step of reacting a compound of Formula (IT) with an
amine of Formula (II) to form the intermediate of Formula (IV), optionally in
presence of a coupling agent selected from DIC, EDC, TBTU, DCC, HATU,
PyBOP®, Isobutyl chloroformate and 1-methyl-2-chloropyridinium iodide

R2

R®
0 ( )n R4 R R
G \)\A/R Coupling 0), A’R
0 + HN%R

)Yoo
R® )To OR

an (Im) av)

wherein A, Rl, RZ, R4, R5, R6, R’ and n are as defined in the preceding claims; G is a

group selected from OH and Cl.
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(59)-5-((I1S)-1-{[(2R)-4-(4-tert-butyl phenyl)-2-nmethylp
i perazin-I|-yl]carbonyl}-3-

woredohpldost yl ) - 2, 2- di net hyl - 1, 3- di oxol an”™- one ; PCT/EP2005/053616

(55)-5-((!

S)-1-{[(2R)-4-(5-fluoropyri mdin-2-yl)-2-nethyl pi peraz
in-1-yl]carbonyl} - 3-nethylbutyl)-2,2-dinethyl -

, 3- di oxol an- 4-one; (5S) -2, 2-di net hyl -5-((l S)-3-nethyl -
1-{[ (2R) - 2- net hyl - 4- (4- pr opyliphenyl ) pi perazi n- 1-yl]
car bonyl } butyl) -1, 3-di oxol an”™- one;

(3?5),4??@&%& ok (m hyl)-2-{(2R)-2-nmethym [4

or onmet oxy) pheny
pi perazin-1 - yI} 2- oxoethyh .2- @& met hyl -1, 3- di oxol an-
4-one; (59)-5-((IS)-1-{[(2 3-@1hydro | - benzoi

i ran-5-yl)-2-net hyl pi per 2|n'1 | ]7*car bonyl }

-3-net hyl butyl) -2, 2-di tggxol an- 4- one;
(59)-5-((1S)-1-{[(2R) - ;?%1 3- hengedi oxol - 5 yl)-2-nmethy
| pi perazin-|-yl]carbon -%%

nmet hyl butyl ) -2, 2-di net hyl -1, 3- di oxol an- 4- one;

(5S)-5-((IS)-1-{[(2R) - 4- (4- mdkdbxypheny! ) - 2- met hy! pi pe
Lﬁtz ' \inglé ‘EX 24 g&a{.rlg? Ey : 1%5;, ﬁ% ﬂ;?%&;(% %Lre as ﬂef(l)nre]:g ;in the preceding claims.
(59) -2, 2-di net hyl - 5 {(1'S)-3-nmethyl -1 - [((2R) 2- et hyl -

3§4)"{:é”|fl ]%{rch;{r flg%lgqm‘gi I@]rigcpp%g 1 pi pera2| n- |
(59) '55 QQL&E&FI]{-B-( ag) 34n€(tl4y1 1UHHRQ%HE9§ _nyﬁlp él‘aﬁihﬁ] 2_ e

thylplpera2|n car bony

- 3- ﬂ@ﬂﬁWVBhWWDﬂ;ngKthéﬂﬁyi-I 3- di oxol an- 4- one;
(59 Sy bR {05 RIS BN 2 TR PR
, 3 Oblpemilﬂﬁ] éarbory] } butyH) 1 S-d((_(ﬂolaﬁ%!me {[(2 R) 4- ( |

oA TGS R S S
pyridin-2-yl]piperazin-1-yl} carbonyl)butyl]-1,3-dioxolan-4-one;
(565)-2,2-dimethyl-5-((1S)-3-methyl-1-{[(2R)-2-methyl-4-(2-pyridinyl) piperazinyl]
carbonyl}butyl)-1,3-dioxolan4-one;
(565)-2,2-dimethyl-5-((1S)-3-methyl-1-{[(2S)-2-methyl-4-pyridin-2-ylpiperazin-1-yl]
carbonyl}butyl)-1,3-dioxolan4-one;
(5S)-5-((1S)-4-(4-ethoxyphenyl)-1-{[(2R)-2-methyl-4-(2-pyridinyl) piperazinyl]
carbonyl}butyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(65)-5-((1S)-4-(4-cthoxyphenyl)-1-{[(2S)-2-methyl-4-(2-pyridinyl) piperazinyl]
carbonyl}butyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5S)-5-((1S)-4-(4-ethoxyphenyl)-1-{[(2R)-2-methyl-4-(2-pyrimidinyl) piperazinyl]
carbonyl}butyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5S)-5-((1S)-4-(4-ethoxyphenyl)-1-{[(2R)-4-(2-fluorophenyl)-2-methy] piperazinyl]
carbonyl}butyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(565)-2,2-dimethyl-5-((1S)-3-methyl-1-{[(2R)-2-methyl-4-pyrimidin-2-ylpiperazin-1-
yl] carbonyl}butyl)-1,3-dioxolan-4-one;
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(59)-5-((I'S)-I-{[(2R)-4-(2, 2-di fluoro-1, 3- benzodi oxol -
5-yl)-2-net hyl pi perazin-1-yl] carbonyl}

wo 3oa®idryl but yl ) - 2, 2-di net hyl -1 |, 3- di oxol an- 4- BEIEEP2005/053616

(5S)-5-(I

{[(2R)-4-(3-fl uoro-4-nmet hoxyphenyl) - 2- net hyl pi perazi n-

| -yljcarbonyl} -3-

nmet hyl butyl) -2, 2-di met hyl -1, 3- di oxol an- 4- one;

(59)-5-((1S)-1-{[(2R)-4-(3-fliewr o™-i sopropoxyphenyl)-2
- met hyl pi perazin-1-yl] carbonyl}

(59 OO Pr FAS TR 3P RO il frdin 20
henypiper@zinad tyijchrbiopds buty -1 L3ydllpxolan-4—one
C ar b(? g%% _)[Q%%_q‘gt{ %) 91;]:2)/%10& P 2(gl)e %/Hl]leﬁlyl]??—me%ly(iplperazm 9 -yl}

{ [ daidhy B~ Memyﬂblﬂymmznminemylsi,ylmwnm biie;|

1
{ls]s;:@éb%(éssrg %//2|R?)54 ((Z?fﬂud(%‘;p)ilgrllﬁgéﬁ%thylplperazm— 1-ylJcarbonyl}-3-
{[rﬁgtﬁ%)lba Heif‘ﬁim&h 14 Bl RyLRAH! ) pi perazi n 1

yl ] carbonyl’} 3-di oxol an”- one; (5S) - 5-

S) ISR)-ZSHA- {[S(émetﬂmxylthnm)elpyﬂa?mz ﬂharhﬂnpl}rfemmylbutyl) -2,2-

|
m);t Lyﬁﬁﬁ'?’p?ljla}dioéﬂa&’_“'o?%yl , 3-di oxol an”- one;
(596 5) §((15)-11 { (CIRO-2R4- Ghidr&2nﬁ1dmh¢ﬁﬁ9?—l¥héthﬁpiﬁ&*abwlpyl@e

ot HArRSY S ety RS2 R et L dieppldoie. 34, A
C Onp(gspﬁ—&g@}-@[{ﬂ{z'kg#@ dﬁ‘RfrBMrﬂn{ )’-)yl) ’8 }ﬁ)etliyl}ﬁ]%&éih-/i\’ylﬁ&rbonyl}—?l—
n are as défined in

pr eceethylguiy))2, Ardimetisyl-103-dionplendcPnaccor di ng to cl ai m 34
(o5 AT S AU e SliBhem g ooy oy
- | - ydimethybbAwdigodanadrone aci d;

(5R)-5-((1S)-1-{[(1S,4S)-5-(4-fluorophenyl)-2,5-diazabicyclo[2.2.1]hept-2-yl]
carbonyl}-3-methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5R)-2,2-dimethyl-5-{(1S)-3-methyl-1-[(4-pyridin-2-ylpiperazin-1-yl)carbonyl]
butyl}-1,3-dioxolan-4-one;
(5R)-2,2-dimethyl-5-[(1S)-3-methyl-1-({4-[4-(trifluoromethyl)phenyl]piperazin-1-
yl} carbonyl)butyl]-1,3-dioxolan-4-one;
(5R)-5-((1S)-1-{[4-(2-fluorophenyl)piperazin-1-ylJcarbonyl } -3-methylbutyl)-2,2-
dimethyl-1,3-dioxolan4-one;
(5R)-2,2-dimethyl-5-{(1S)-3-methyl-1-[(4-pyrimidin-2-ylpiperazin-1-yl)carbonyl]
butyl}-1,3-dioxolan-4-one;
(565)-2,2-dimethyl-5- {(1S)-3-methyl-1-[((2R)-2-methyl-4- {4-[(trifluoromethyl)oxy]
phenyl}piperazin-1-yl)carbonyl]butyl}-1,3-dioxolan-4-one;
(65)-5-((1S)-1-{[(2R)-4-biphenyl-4-yl-2-methylpiperazin-1-yl]carbonyl} -3-methyl
butyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(56S)-5-((1S)-1-{[(2S)-4-(2-fluorophenyl)-2-methylpiperazin-1-yl]carbonyl } -3-
methyl butyl)-2,2-dimethyl-1,3-dioxolan-4-one;
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(2S, 3S) - 2- hydr oxy- 5- et hyl - 3-{[ 4- ( 3- phenyl -1, 2, 4-t hi ad
i azol -5-yl ) pi perazin-l-yl] carbonyl } hexanoi ¢ aci d;

W@ 28688)752- hydr oxy- 5- met hyl - 3- ({ ( 2R) - 2- et hyl - BeT/RP1005/053616

fl uoromet hyl ) pyridin-2-yl] piperazin-I|-yl}carbonyl)
hexanoi ¢ aci d;

(2S, 3S) - 2- hydroxy-5-net hyl - 3-{[ (2R) - 2- et hyl - 4-pyri din
-2-yl pi perazin-1-yl] carbonyl} hexanoic acid;

(2S, 3S) - 2- hydr oxy- 5- et hyl - 3-1§¢ ( 2S) - 2- et hyl - 4- pyri di n
-2-yl pi perazin-1-yl] carbonyl} hexanoic acid;

(25,35 Ryt Rl AR LML g
(|28 rsshyIZouw)az,aaqtmsmnbt Byllo@la{nfé(-@&), 2-nmet hyl -4- (4-nmeth
{28 G o Bt A ST e L SR PRl s

l perlﬁpermhylybdrb@ryb}mwb}} 3-didxptin@Ayndy- net hyl hexanoi c

( 23 @§) 2. 3-dipethid (18- mapsd phd Ry 2 pethel-fiyd phpeimzidin£-yD)
- yl kﬁﬁ&@ﬂmlﬁ%&wx@}&ﬁynﬁ-s @Bk hgxanoi ¢ acid; (2R 3

dr ox i hoxyphenyl |pera2|nl
) | T Hhuphphyl - ipipsrari wbmmyél “hdidiflooxy1,2-0-(1-methy]

(25 R b APy SRRy, )22

aci d3R)-5-[(18)-1-({4-[5-(4- ﬂuorophenyl) 13 4—oxad1azol 2—y1]p1per1d1n— -yl}

2 A LR o Bt s A 12 o
(5R)-5-((1S)-1-{[4-(4-fluorophenyl)-3 ,6—d1hydropyr1d1n 1(2H)-yl]carbonyl}-3-
methyl butyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5R)-2,2-dimethyl-5-{(1S)-3-methyl-1-[(4-phenyl-3,6-dihydropyridin-1(2H)-yl)
carbonyl] butyl}-1,3-dioxolan4-one;
(5R)-2,2-dimethyl-5-((1S)-3-methyl-1-{[4-(5-pyridin-4-yl-1,2 4-oxadiazol-3-yl)
piperazin-1-yl]carbonyl}butyl)-1,3-dioxolan-4-one;
(5R)-5-((1S)-1-{[4-(4-chlorophenyl)-3,6-dihydropyridin-1(2H)-yl]carbonyl}-3-
methyl butyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5S)-5-((1S)-1-{[4-(2-fluorophenyl)-1-piperazinyl]carbonyl}-3-methylbutyl)-2,2-
dimethyl-1,3-dioxolan4-one;
(5R)-2,2-dimethyl-5-[(1S)-3-methyl-1-({4-[5-(2-thienyl)-1,2,4-oxadiazol-3-yl]
piperazin-1-yl}carbonyl)butyl]-1,3-dioxolan-4-one;
(5R)-5-(1-{[(2R)-4-(5-chloropyridin-2-yl)-2-methylpiperazin-1-yl]carbonyl} -3-
methyl butyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5R)-5-((15)-1-{[4-(5-chloropyridin-2-yl)piperazin-1-yl Jcarbonyl } -3-methylbutyl)-
2,2-dimethyl-1,3-dioxolan4-one;
(5R)-5-((15)-1-{[4-(5-bromopyridin-2-yl)piperazin-1-ylJcarbonyl}-3-methylbutyl)-
2,2-dimethyl-1,3-dioxolan4-one;
(5S)-5-((1R)-1-{[(2R)4-(4-chlorophenyl)-2-methylpiperazin-1-yl]carbonyl}-3-
methyl butyl)-2,2-dimethyl-1,3-dioxolan-4-one;
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(2R, 3 S)-3- {[4-(4-fluorophenyl) pi perazin-|
-yl jcarbonyl} -2-hydroxy-5-nethyl hexanoi c aci d;

W@ 2ReBB)752- hydr oxy- 5- met hyl - 3-[ (4- pyri di n- 2- y| pPCPEPRRF/053616

-1 -yl ) carbonyl ] hexanoi c acid; (2R 3

S) - 2- hydr oxy-5-nmethyl - 3-({4-[4-(trifluoronethyl)phenyl
] pi perazin-1 -yl} carbonyl) hexanoic acid; (2R 3 S)-3-
{[4-(2-fl uorophenyl) pi perazin-|I -yljcarbonyl}

- 2- hydr oxy-5- net hyl hexanoi c 1aci d;

(2R, 3S) - 2- hydr oxy- 5- et hyl - 3-[ (4- pyri rni di n-2-yl pi pera

(25, GY 2B Ramg 1Ry ) motmyl s iflyoromethyD
1; IC uqryoidt-BryXpiperahionl 1} parpenrydbityl ]t L 34dioxalabaingric) hexanoi ¢
|
( 2sd(§§9 SAOHRFAE Prestiff-14- (%ﬂuﬁmmetﬂh";’/‘ﬂ?hﬁ“éfl%ﬁ’zﬁ Farn-l i
] cardueyyb p- ambm_dr D,th&colaﬁmhyd hexanoi ¢ aci d;
e B o G BT s B B o -
(25, AB=Ghobh{RELalrRuM ALBBATRLng: Mot Y| pi per azi n-|

-yl J'car bonyl dr oXy-5- net hyl hexanoi ¢ acid; (2R 3

S) - A5RY32cdisnetyhB1(Eh)-13ncthyl2-05>-BHérigH(rifluoromethoxy)phenyl]
2 pipdath A5 ) SRSRIAZ Bad; Y] carbonyljhexanore
(25, (35)2.2-digk s oty g} { ARy A oroindingyhony ]

DY S0 3 DR BESH 1 aibedfd aGan0mY ) hexanol ¢

(65)-5-((15)-1-{[(2R)-4-(4'-fluorobiphenyl-4-yl)-2-methylpiperazin-1-yl]carbonyl } -
3-methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5S)-5-((1R)-1-{[(2R)4-(4-cthoxyphenyl)-2-methylpiperazin-1-yl]carbonyl}-3-
methyl butyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5S)-5-((1S)-1-{[(2R)-4-(3,4-dimethoxyphenyl)-2-methylpiperazin-1-yl]carbonyl } -3-
methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;

(5S)-2,2-dimethyl-5-[3-methyl-1-({ (2R )-2-methyl-4-[4-(methylsulfonyl)phenyl]
piperazin-1-yl}carbonyl)butyl]-1,3-dioxolan-4-one;
(5S)-5-((1S)-1-{[(2R)-4-(6-methoxy-2-naphthyl)-2-methylpiperazin-1-yl]carbonyl } -
3-methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;

(5S)-5-[(1S)-1-({(2R)-4-[4-(1 -benzofuran-3-yl)phenyl]-2-methylpiperazin-1-yl}
carbonyl)-3-methylbutyl]-2,2-dimethyl-1,3-dioxolan-4-one;
(565)-2,2-dimethyl-5-((1S)-3-methyl-1-{[(2R)-2-methyl-4-(4-propoxyphenyl)
piperazin-1-yl]carbonyl}butyl)-1,3-dioxolan-4-one;
(55)-2,2-dimethyl-5-[(1S)-3-methyl-1-({(2R)-2-methyl-4-[4-(trifluoromethyl)phenyl]
piperazin-1-yl}carbonyl)butyl]-1,3-dioxolan-4-one;
(5S)-5-((1S)-1-{[(2R)-4-(4-tert-butylphenyl)-2-methylpiperazin-1-yl Jcarbonyl} -3-
methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5S)-5-((1S)-1-{[(2R)-4-(5-fluoropyrimidin-2-yl)-2-methylpiperazin-1-yl]carbonyl} -
3-methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;
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5- O benzyl - 3-[ (4- bi phenyl - 4-yl pi perazin-1-yl)carbonyl ]
- 3, 4-di deoxy- L-t hreopentoni c aci d;

W@ 2ReBB)75B- ({4-[ 5- (4-fl uorophenyl) -1, 3, 4- oxadi BZDEPRDOY053616

] pi peridin-1-yl}carbonyl)-2- hydroxy-5-nethyl hexanoic
acid; (2R 3 S)-3- {[4-(4-fluorophenyl)-3

, 6-di hydropyridin- 1(2H)-yl]carbonyl} -2-hydroxy-

5- met hyl hexanoi ¢ aci d;

(2R, 3S) - 2- hydr oxy- 5- et hyl - 3-1p1 4- phenyl - 3, 6- di hydr opyr
idin-1(2H) -yl) carbonyl]hexanoi c acid;

(2R, (§§) 2 % d}ﬁﬁgtrh?? gsgglznlﬂﬁﬁvq f[kf{%)(%ong-{yg g'(ﬁ] gf]bchl Cp ngf}perazm—

- oxadl azol hex
(2R, BySﬁarbon){l}muxmldFdl@:(dm%nm) 3 , 6-di hydropyri di n-

2SS RO R R TR B

- 2- hpt@hgx pigerdm- h—)yﬂ} —%X&%ﬁb&l)ﬁ Q2ddighethyRR3 Aioxolan-4-one;

S) - 2- hydr oxy- 5- ne yl)
1o @S%Misiaoﬂczg)gﬂrqza %‘éY‘B?TlannZOﬂWc%Y‘MﬂW%lﬂBSPS%}ncl 1]
aC' Kot 3B -k butyl)-2,2-dimethyl-1,3-dioxolan-4-one;

2R 4= é? chloropyrldln-2-y|)-2-nEthyIp|peraZ|n I
- yI ](é §) 616 Wi - { ER)Hy(d 3olepzedinxalidyylestegthay Ipipererid: 1 -y 1xRripnyl} -3-

-ylfggr §ﬁf§fgﬁ%Q%Mg%€d@x&a¥ ﬁﬁfg:;gﬁgrclacid; (2R 3

S) - 358D 4(1(85» 1 bff @R)ay@ HeEethedpliény)-Dafediilpipdrazin-1-yl]carbonyl} -3-

-yl Iggt{lylci)ql | 1;—2,_212&ir?1¥tﬂ§119 i(,g:d?(;x%?atn[y-l)ne;
(55)-2,2-dimethyl-5-{(1S)-3-methyl-1-[((2R)-2-methy]-4- {4-[(trifluoromethyl)
sulfonyl]phenyl} piperazin-1-yl)carbonyl]butyl}-1,3-dioxolan-4-one;
(5S)-5-((1S)-1-{[(2R)-4-(4"-methoxybiphenyl-4-yl)}-2-methylpiperazin-1-yl]
carbonyl}-3-methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(56S)-5-(1-{[(2R)4-(4-cyclohexylphenyl)-2-methylpiperazin-1-yl]carbonyl } -3-
methyl butyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5S)-5-((1S)-1-{[(2R)-4-(1-benzofuran-5-yl)-2-methylpiperazin-1-ylJcarbonyl}-3-
methyl butyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5S)-5-((1S)-1-{[(2R)-4-(2,2-difluoro-1,3-benzodioxol-5-yl)-2-methylpiperazin-1-yl]
carbonyl}-3-methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(65)-5-(1-{[(2R)-4-(3-fluoro-4-methoxyphenyl)-2-methylpiperazin-1-yl]carbonyl } -3-
methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5S)-5-((1S)-1-{[(2R)-4-(3-fluoro-4-isopropoxyphenyl)-2-methylpiperazin-1-yl]
carbonyl}-3-methylbutyl)-2,2-dimethyl-1,3-dioxolan-4-one;
(5S)-5-[(1S)-1-({(2R)-4-[3-fluoro-4-(trifluoromethoxy)phenyl]-2-methylpiperazin-1-
yl}carbonyl)-3-methylbutyl]-2,2-dimethyl-1,3-dioxolan-4-one;
(565)-2,2-dimethyl-5-((1S)-3-methyl-1-{[(2R)-2-methyl-4-quinolin-3-ylpiperazin-1-
yl]carbonyl}butyl)-1,3-dioxolan-4-one;
(565)-2,2-dimethyl-5-((1S)-3-methyl-1-{[(2R)-2-methyl-4-(4-methylphenyl)
piperazin-1-yl]carbonyl}butyl)-1,3-dioxolan-4-one;
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hexanoi ¢ aci d;
(2S,39)-3-{[(2R) - (4- chl orophenyl ) - 2- net hyl pi perazi n-

WO yiopoar7bonyl } - 2- hydr oxy- 5-met hyl hexanoi ¢ acPdI/EP2005/053616

(2S, 3S) - 2- hydr oxy-5-net hyl - 3- ({(2R)-2-nmet hyl -4-[5-(tri
fl uoromet hyl ) pyridin-2-yl] piperazin-1

-yl } car bonyl ) hexanoi ¢ aci d;

(2R, 3S) - 3-benzyl - 2- hydr oxy- 4- oxo-4-{4-[4-(trifl uoronet
hoxy) phenyl ] pi perazi n-1yl} bubanoi c aci d;

(2S, 3S) - 3-benzyl - 2- hydr oxy-4-{(2R) - 2-met hyM [4- (triflu

CoR Gy STUBTEOR) 4SRRI Dinlonfh b- e uRA ARt F1| Gtbdhn) 3-
hoxyihethglhyty])e, mmm-u %fdl]oxblan-&rmwc aci d:

(29) et Dyl R (triflu
(e Sy SRS RN PRt o
aci dnethZIbuty1)S),2-dimethyl-1,3-dioxolan4-one.
{[(2R)~- (4" -fl uorobi phenyl -4-yl)-2-net hyl pi perazi n-
1-yl]carbonyl} -2- hydroxy-5-nethyl hexanoi c aci d;
(345,23 (§)1 osind according to Formula (V ): ) )
{[(2R)A (4 et hoxyphenyl ) - 2- wét hyl pi per azi n-
1-yl ] carbonyl } - 2- hydroxy- 5-nmet hRf hexanoic acid; (2S,3
S)-3-{[(2RH (3 ,4-dineth Egﬁyﬁq-anEthylpiperazin-
tihyl‘hexanoi ¢ aci d;
- et hyl - 4-[ 4-

(2S, 3S) - 2- hydr oxy- 5-
(et hyl sul fonyl ) phenyl | pi i N

-yl }car bonyl ) hexanoi ¢ acid; (2S,3

S) - 2- hydroxy- 3-{[ (2R) *- (6- met hoxy- 2- napht hyl ) - 2- met hyl
pi perazin-1 -yl] V)

wherein A, R', R?, R* R’ R®, R’and n are as defined in the preceding claims.

35. A compound according to claim 34 selected from the group:
(25,3S)-2-hydroxy-5-methyl-3-[(4-pyridin-2-ylpiperazin-1-yl)carbonyl Jhexanoic
acid;

(25,35)-2-hydroxy-5-methyl-3- {[4-(3-phenyl-1,2,4-thiadiazol-5-yl)piperazin-1-yl]
carbonyl }hexanoic acid;
(25,35)-2-hydroxy-5-methyl-3-({(2R)-2-methyl-4-[4-(trifluoromethyl)pyridin-2-yl]
piperazin-1-yl}carbonyl) hexanoic acid;

(25,3S)-2-hydroxy-5-methyl-3-{[ (2R )-2-methyl-4-pyridin-2-ylpiperazin-1-yl]
carbonyl} hexanoic acid;

(28,3S)-2-hydroxy-5-methyl-3- {[(2S)-2-methyl-4-pyridin-2-ylpiperazin-1-yl]
carbonyl} hexanoic acid;

(25,3S)-2-hydroxy-5-methyl-3- {[ (2R )-2-methyl-4-pyrimidin-2-ylpiperazin-1-yl]
carbonyl} hexanoic acid;

(25,3S)-2-hydroxy-5-methyl-3- {[(2S)-2-methyl-4-(4-methylpyridin-2-yl)piperazin-1-

ylJcarbonyl}hexanoic acid;
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car bonyl } - 5- net hyl hexanoi ¢ aci d;
(2S,39)-3-({(2R)™-[4- (] -benzoi uran-3-yl ) phenyl]-2-neth

W@ k@sper7azi n-1 -yl } carbonyl ) - 2- hydr oxy- 5- met hyP¢TIEEP2005/€53616

aci d;

(2S, 3S) - 2- hydr oxy-5-net hyl - 3-{[ (2R) - 2- et hyl - 4- (4- prop
oxyphenyl ) pi perazin-1-yl] carbonyl } hexanoi ¢ aci d;

(2S, 3S) - 2- hydr oxy-5-net hyl - 3- ({(2R) - 2-net hyl -4-[ 4- (tri
fl uor onmet hyI ) phenyl ] piperaziips 1 -yl }carbonyl)hexanoic
acid; (2S,3 9)-3-

(T g o qdab o kg st
( 2S, Bhgjrogy-5-methylhexanoic acid;

U1 [ bAPI S R R Rar ool B B RAR 12 hyarory-s-
( 2S, B&hyletundicaxid; 5- met hyl - 3- {[ (2R) - 2- net hyl - 4- (4 prop
ylphenyggplpera2|n | -yl] carbonyl } hexanoj c_acj d

(23 @R S32chydraxypis iddy(P rraethuyphotyNppesein- lryliashonyh -Fraethyl
qm&éuﬁggﬁéluoronethoxy) phenyl ] pi perazin-1-yl}
-4-oxobutan0|c aci d;

( 2S, BSPSB3{{[ERRY(4(chIczo-di hupeonbenylh 2 meshylpineragingll-ylicarhpnyl} -2-

E:g?”b ny(r%‘}yaﬂnﬁthar%%/méc ac“% ’hyl hexanoi ¢ aci d;

(2 ponpaians ol sttty

( 2 by d¥o;Jy Sa ﬁle;(anmc ac1<i:i y y ’

i R B Ry oy o oy 5 IRy

(281@8?11020#\%1 roxy-5-nmethyl-3-[((2R)-2-nethyl -4-{4-[(tr

I %ﬁ%@?—bn}gd}é&l—g—&gﬁkié—[(4—pyr1d1n—2—y1p1perazm— 1-yl)carbonyl]hexanoic
acid;
(2R ,3S)-2-hydroxy-5-methyl-3-({4-[4-(trifluoromethyl)phenyl]piperazin-1-yl}
carbonyl) hexanoic acid;
(2R,3S)-3-{[4-(2-fluorophenyl)piperazin-1-yl]carbonyl} -2-hydroxy-5-
methylhexanoic acid;
(2R,3S)-2-hydroxy-5-methyl-3-[(4-pyrimidin-2-ylpiperazin-1-yl)carbonyl Jhexanoic
acid;
(25,3S)-2-hydroxy-5-methyl-3-({(2R)-2-methyl-4-[4-(trifluoromethoxy)
phenyl]piperazin-1-yl}carbonyl)hexanoic acid;
(25,3S)-3-{[(2R)4-biphenyl-4-yl-2-methylpiperazin-1-yl]carbonyl } -2-hydroxy-5-
methyl hexanoic acid;
(25,35)-3-{[(2S)4-(2-fluorophenyl)-2-methylpiperazin-1-yl|carbonyl} -2-hydroxy-5-
methylhexanoic acid;
(25,3S)-3-{[(2R)4-(3-chlorophenyl)-2-methylpiperazin-1-yl]carbonyl}-2-hydroxy-
5-methylhexanoic acid;
(2R ,35)-2-hydroxy-5-methyl-3-{[4-(5-phenyl-1,2,4-oxadiazol-3-yl)piperazin-1-yl]

carbonyl }hexanoic acid;
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phenyl } piperazin-|-yl)carbonyl] hexanoic acid; (2S,3
S) - 2- hydroxy-3-{[ (2R) - (4' - met hoxybi phenyM yl ) - 2- net hy

wo piop@erEzi n-1 -yl ] carbonyl }-5-net hyl hexanoi ¢ BCT/8P2005/053616

(2S,3S)-3-{[(2R) *- (4-cycl ohexyl phenyl ) - 2- net hyl pi per az
i n-1-yl]carbonyl}-2- hydroxy-5-nethyl hexanoi c aci d;
(2S,39)-3-{[(2R) - (| - benzoi uran-5-yl) - 2-nmet hyl pi per azi
n-1-yl]carbonyl}-2- hydroxy-5-nmethyl hexanoi ¢ aci d;
(2S,39)-3-{[(2R) - (2, 2-di fl uas®- | , 3- benzodi oxol - 5-yl ) -
2- nethylplpera2|n [ -yl]

?grs %E%Zﬁy?%%;@%% ﬂ—@—ét&kf@ xyp(%? ?)Slpgldm—Zﬁll?p pperazm—
per alzyh carbghyl phexhomy adid; 2- hydroxy 5- met hyl hexanoi c
aci

(2sd%9>be§25{1 HhPenenylr-vigirsrerins by DeR RSy R iae oy Ty
I p| Qﬁla;zﬂduci&yl ] carbonyl }-2-hydroxy-5-net hyl hexanoi c
( 23 @5)3 S}3({ ¢-bR(4-Nparophenypols3 (‘IOFP‘PP%P(}%ER?B‘Q%]QMBHW?HYD -2-

- 2- fﬁhwéyps-&%&@mesaadmad&dcar bonyl ) - 2- hydr oxy- 5- et hy|
hexanoi c“aci d

( 28 (23)33}3h§[él1(‘bﬂy0®phwﬂya 6-dihyrropryidin- Ik hyllcatbanyl} rdhydroxy-
'] carbonyl} hexanoic acid;
( 25, %Es%*@ﬁ{%%%&%“% met hyl - 3-{[ (2R) - 2- net hyl - 4- (4- net h
yl pr(eR)BIS))-mtg_ﬁr?zyLTl?ﬂeﬂlyl % [ge%ﬂeﬁy\lﬁ §Jgﬁtyafdph bfldmc]i(ﬂl,—l) -{13S, 3
chl.oro-2-trdeny et ny plpera2|n-
1- ylﬁaﬁ%[“éiﬁﬁ‘i?‘l §‘°‘°2°1 dhydr oxy- 5- met hyl hexanoi ¢ aci d;
(2R ,35)-2-hydroxy-5-methyl-3-{[4-(5-pyridin-4-yl-1,2,4-oxadiazol-3-yl)piperazin-1-

ylJcarbonyl}hexanoic acid;

(2R ,35)-3-{[4-(4-chlorophenyl)-3,6-dihydropyridin-1(2H)-yl]carbonyl}-2-hydroxy-
5-methylhexanoic acid;

(25,3S)-3- {[4-(2-fluorophenyl)piperazin-1-yl]carbonyl} -2-hydroxy-5-methyl
hexanoic acid;

(2R ,35)-2-hydroxy-5-methyl-3-({4-[5-(2-thienyl)-1,2,4-oxadiazol-3-yl]piperazin-1-
ylcarbonyl)hexanoic acid;

(2R ,3S)-3-{[(2R)-4-(5-chloropyridin-2-yl)-2-methylpiperazin-1-yl]carbonyl}-2-
hydroxy-5-methylhexanoic acid;

(2R ,3S)-3-{[4-(5-chloropyridin-2-yl)piperazin-1-yl]carbonyl} -2-hydroxy-5-methyl
hexanoic acid;
(2R,3S)-3-{[4-(5-bromopyridin-2-yl)piperazin-1-yl]carbonyl}-2-hydroxy-5-methyl
hexanoic acid;
(25,3S)-3-{[(2R)4-(4-chlorophenyl)-2-methylpiperazin-1-yl]carbonyl}-2-hydroxy-
5-methyl hexanoic acid;

(25,35)-2-hydroxy-5-methyl-3-({(2R)-2-methyl-4-[ 5-(trifluoromethyl)pyridin-2-yl]
piperazin-1-yl}carbonyl)hexanoic acid;

(2R ,3S)-3-benzyl-2-hydroxy-4-oxo0-4- {4-[4-(trifluoromethoxy)phenyl]piperazin-1-

yl}butanoic acid;
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(2S,3
S) - 2- hydroxy-3-{[ (2R) *l - ( 3- met hoxyphenyl ) - 2- net hyl pi pe

WO 2006101073t yI ] car bonyl } - 5- met hyl hexanoi ¢ aci d. BOI/EER005/053616

conpound according to Formula (I111): (111) wherein R2,
R4, R5, R6 and R7are as defined in the preceding
clains; Ais Nand RL is an optionally substituted
aryl or optionally substituted heteroaryl and wherein
the conpound of Fornula (111)196s sleeted fromthe
group: (3R)-1-(2-fluorophenyl)-3-nethyl pi perazine; (3

S) - A L RLRELAZA_RE]

iR P MR PR AP L (ilrorometippphenyl

azi rpperdzifl gd}-4-0Xobyt@mjic &idet hyl pi per azi n-1

-yl ] RYrHi,di ne: . . .

R R Te R mety - roner ol RSy PP Rty P ppin- -

azi n@}butaic atidiet hyl - 1- (4- propyl phenyl ) pi per azi ne;

(3R -L-(6-net hoxy- 2- napht hyl ) - 3- et hz/I,Hi per azi ne;

(3R E)-éﬁlyzhloxwér%thxﬂr"aﬁ(2§—)§§rqlﬁfh@rf§r[ﬁ- tellperomethexyahenyil,

e, (ﬁ&raﬁﬁ—q%llp—ﬂok$b&téﬁd% gh@xyphenyl) pi perazi ne;

(3R)-1- (4" -f1uorobi phenyl -4-yl)-3-net hyl pi perazi ne;

(3R AH4-{luqrpip g POyaZinyi oy § -2-
QI3RS HICRIAHE-aarohiphsy b by ylspyd i pilceomd} 2

X -1.- = i enyl ) - 3- net hyl pi per azi ne;

(3&@?%3%%%&@1%&%?%%%% sﬁl %onyl ) phgnsl fpi per azi ne;

( 3R)2836%33[(2R)-4-(4-cthoxyphenyl)-2-methylpiperazin-1-yl]carbonyl} -2-hydroxy-

- di hé/dr - 1- benzoi yr an- 5-yl') - 3- net hyl pi perazi ne ;

( 3R)rethylhesanpicacii oxol - 5- yl ) - 3- net hyl pi per azi ne;
(25,35)-3-{[(2R)4-(3,4-dimethoxyphenyl)-2-methylpiperazin-1-yljcarbonyl } -2-

hydroxy-5-methylhexanoic acid;
(25,3S)-2-hydroxy-5-methyl-3-({(2R)-2-methyl-4-[4-
(methylsulfonyl)phenyl]piperazin-1-yl} carbonyl)hexanoic acid;
(25,35)-2-hydroxy-3-{[(2R)4-(6-methoxy-2-naphthyl)-2-methylpiperazin-1-yl]
carbonyl}-5-methylhexanoic acid;
(25,3S)-3-({(2R)4-[4-(1-benzofuran-3-yl)phenyl]-2-methylpiperazin-1-yl}
carbonyl)-2-hydroxy-5-methylhexanoic acid;

(25,3S)-2-hydroxy-5-methyl-3- {[ (2R )-2-methyl-4-(4-propoxyphenyl)piperazin-1-yl]
carbonyl }hexanoic acid;
(25,35)-2-hydroxy-5-methyl-3-({(2R)-2-methyl-4-[4-(trifluoromethyl)phenyl]
piperazin-1-yl}carbonyl)hexanoic acid;
(2S,35)-3-{[(2R)-4-(4-tert-butylphenyl)-2-methylpiperazin-1-yl]carbonyl} -2-
hydroxy-5-methylhexanoic acid;
(25,3S)-3-{[(2R)4-(5-fluoropyrimidin-2-yl)-2-methylpiperazin-1-ylJcarbonyl}-2-
hydroxy-5-methylhexanoic acid;

(28,3S)-2-hydroxy-5-methyl-3- {[ (2R )-2-methyl-4-(4-propylphenyl)piperazin-1-yl]
carbonyl }hexanoic acid;
(25,35)-3-(cyclopentylmethyl)-2-hydroxy-4-{(2R)-2-methyl-4-[4-(trifluoromethoxy)

phenyl]piperazin-1-yl}-4-oxobutanoic acid;
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30

(3R -3-nethyl -1 -{4-[(trifluoronethyl)sul fonyl]phenyl}p
i per azi ne;

W@ 3Rp10761U- t ert - but yl phenyl ) - 3- net hyl pi per azi NBCT/EP2005/053616

(3R) - 1- (4- et hoxyphenyl ) - 3- net hyl pi per azi ne;

(35) - 3-net hyl - 1- (4- met hyl pyri di n-2-yl) pi perazi ne;
(3i?)-1-(2-fluoro-5-nmet hoxyphenyl) - 3-net hyl pi per azi ne;
(3Ry1- (4-chl oro-2-fluorophenyl)-3 -nethyl pi perazi ne;
(3i?)-1-(5-chl oropyridi n-2-yliy7 3- met hyl pi per azi ne;
(3i?)-1-Dbi phenyl -4- yI 3- net hyl - pi per azi ne;

3 BspST v e O R A RO

( 3i XarhonyB-Zhrydrokpe ypattipdimxhnei@ acrdy hyI pi per a2| ne;

3

(3R 28355 AR Fefd ool 3 TR BB G g carbony) 2-

- netﬁmk@dypﬂaﬁﬂﬁﬂynﬁxar(oi?ﬂ)mcﬂ; (3-fl uoro- 4- net hoxyphenyl )-3
- et h
3?5)£2§ 35?5 %93@5-34{[@9&%@@%61%%&)1) -SmetiRipsrparladl n

€, arbo -5 -methylhexan01c acid;
(3|7 | uor o- 4 trlfluoronethox%%phenyl] 3- et hy
pi p §,§S *hygmpcyérmy Sl-Frb2AR - pinsthyhdt [Kmﬁu?@meﬂtyll)sm@nyll

phenyl} piperazin-1-yl)carbonyl] hexanoic acid;
(25,3S)-2-hydroxy-3-{[(2R)-4-(4"-methoxybiphenyl-4-yl)-2-methylpiperazin-1-yl]
carbonyl}-5-methylhexanoic acid;
(25,35)-3-{[(2R)4-(4-cyclohexylphenyl)-2-methylpiperazin-1-yljcarbonyl } -2-
hydroxy-5-methylhexanoic acid;
(2S,35)-3-{[(2R)4-(1-benzofuran-5-yl)-2-methylpiperazin-1-yl]carbonyl} -2-
hydroxy-5-methylhexanoic acid;
(25,35)-3-{[(2R)4-(2,2-difluoro-1,3-benzodioxol-5-yl)-2-methylpiperazin-1-yl]
carbonyl}-2-hydroxy-5-methylhexanoic acid;
(25,3S)-3-{[(2R)4-(3-fluoro-4-methoxyphenyl)-2-methylpiperazin-1-yl]carbonyl} -
2-hydroxy-5-methylhexanoic acid;
(25,3S)-3-{[(2R)4-(3-fluoro-4-isopropoxyphenyl)-2-methylpiperazin-1-yl]
carbonyl}-2-hydroxy-5-methylhexanoic acid;
(25,3S)-3-({(2R)4-[3-fluoro-4-(trifluoromethoxy)phenyl]-2-methylpiperazin-1-yl}
carbonyl)-2-hydroxy-5-methyl hexanoic acid;

(25,3S)-2-hydroxy-5-methyl-3- {[(2R)-2-methyl-4-quinolin-3-ylpiperazin-1-yl]
carbonyl} hexanoic acid;

(25,3S)-2-hydroxy-5-methyl-3- {[ (2R )-2-methyl-4-(4-methylphenyl)piperazin-1-yl]
carbonyl }hexanoic acid;
(25,3S)-3-{[(2R)-4-(5-chloro-2-thienyl)-2-methylpiperazin-1-yl]carbonyl} -2-
hydroxy-5-methylhexanoic acid;
(25,35)-2-hydroxy-3-{[(2R)4-(3-methoxyphenyl)-2-methylpiperazin-1-yl]

carbonyl}-5-methylhexanoic acid.
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36. A compound according to Formula (III):

R
4
R 1
s
HN W)\R7
6

R

(I
wherein R%, RY, R®, R®and R’are as defined in the preceding claims; A is N and R'is
an optionally substituted aryl or optionally substituted heteroaryl and wherein the
compound of Formula (IIT) is slected from the group:
(3R)-1-(2-fluorophenyl)-3-methylpiperazine;
(3S)-1-(2-Fluorophenyl)-3-methylpiperazine;
(3R)-3-methyl-1-[4-(trifluoromethyl)pyridin-2-yl]piperazine;
5-fluoro-2-[(3R)-3-methylpiperazin-1-yl]pyrimidine;
(3R)-3-methyl-1-[5-(trifluoromethyl)pyridin-2-yl]piperazine;
(3R)-3-methyl-1-(4-propylphenyl)piperazine;
(B3R)-1-(6-methoxy-2-naphthyl)-3-methylpiperazine;
(BR)-1-[4-(1-benzofuran-3-yl)phenyl]-3-methylpiperazine;
(3R)-3-methyl-1-(4-propoxyphenyl)piperazine;
(3R)-1-(4"-fluorobiphenyl-4-yl)-3-methylpiperazine;
(3R)-3-methyl-1-[4-(trifluoromethoxy)phenyl]piperazine;
(3R)-1-(3,4-dimethoxyphenyl)-3-methylpiperazine;
(3R)-3-methyl-1-[4-(methylsulfonyl)phenyl]piperazine;
(3R)-1-(2,3-dihydro-1-benzofuran-5-yl)-3-methylpiperazine;
(3R)-1-(1,3-benzodioxol-5-yl)-3-methylpiperazine;
(3R)-3-methyl-1-{4-[(trifluoromethyl)sulfonyl]phenyl } piperazine;
(3R)-1-(4-tert-butylphenyl)-3-methylpiperazine;
(3R)-1-(4-ethoxyphenyl)-3-methylpiperazine;
(35)-3-methyl-1-(4-methylpyridin-2-yl)piperazine;
(BR)-1-(2-fluoro-5-methoxyphenyl)-3-methylpiperazine;
(3R)-1-(4-chloro-2-fluorophenyl)-3-methylpiperazine;
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(BR)-1-(5-chloro pyridin-2-yl)-3-methylpiperazine;
(3R)-1-biphenyl-4-yl-3-methyl-piperazine;
(3R)-3-methyl-1-(5-phenyl-pyridin-2-yl)piperazine;
(3R)-1-(4-methoxybiphenyl-4-yl)-3-methylpiperazine;
(B3R)-1-(4-cyclohexylphenyl)-3-methylpiperazine;
(3R)-1-(1-benzofuran-5-yl)-3-methylpiperazine;
(3R)-1-(2,2-difluoro-1,3-benzodioxol-5-yl)-3-methylpiperazine;
(3R)-1-(3-fluoro4-methoxyphenyl)-3-methylpiperazine;
3R)-1-(3-fluoro-4-isopropoxyphenyl)-3-methylpiperazine;
(BR)-1-[3-fluoro-4-(trifluoromethoxy)phenyl]-3-methylpiperazine;
3-[(3R)-3-methylpiperazin-1-yl]quinoline.



