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derivatives, including sodium phenylbutyrate, have been reported to induce apoptosis iz vitro in
human colon carcinoma, leukemia, and retinoblastoma cell lines. However, butyric acid and its

derivatives are not useful as pharmacological agents because they tend to be metabolized rapidly
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[0006] The foregoing as well as other features and advantages of the present teachings will be

more fully understood from the following description and claims.

DETAILED DESCRIPTION
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[0015]  As used herein, “alkyl” refers to a straight-chain or branched saturated hydrocarbon
group. In some embodiments, an alkyl group can have from 1 to 10 carbon atoms (e.g., from 1

to 6 carbon atoms). Examples of alkyl groups include methyl (Me), cthyl (Et), propyl (e.g., n-
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[0019]  Asused herein, “alkylthio” refers to an —S—alkyl group. Examples of alkylthio groups
include methylthio, ethylthio, propylthio (e.g., n-propylthio and isopropylthio), t-butylthio
groups, and the like.

[0020]  As used herein, “haloalkyl” refers to an alkyl group having one or more halogen

substituents. In some embodiments, a haloalkyl group can have 1 to 10 carbon atoms (e.g., from
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hydrocarbon ring and any other aromatic rings in the
[OOM]ng Ag/ssteé hreiienc Fugl rofalsyto lay droocdic bamscydlia hydonabon ring system or a
ment a, non lic l. can have. from 6
polgyeRs iBBR RO it one o b el ithe GRYN GhTih Sifrare
hydded4€bdn iy Bd by dthelCabRaic B QNE the FR sty IS LEARy dd6carbons. In
covalently attached to the defined chem cal structure
som enahprlinagiith @rinepoyRlis Rryl igEquprcas hpye frem § ted 4pprbon atoms and a
poli%:gggow grog bih BRA®:o g‘\"‘%ocy %0?1 at@fs. 8B 2 rﬁrg‘?b{ﬁ) &lﬁ%e covalently

omatic c IC rings, e.
attagbgshto liyd JefRedh almn’ubglls‘gru(amte ht a@eqatybop aphn(m)a‘thlatnesﬂylln a stable structure.

roups, ,and. the_|
in o B ed e 48] SByr iR R LRI s Eing @ phenyt 1-
naﬂr}]l&@!SQ @@Bté@f gﬂﬂifdcén}@ G}ihbﬁkﬁMﬁ.‘rkﬂl}ﬂ gfduj)g, aln& thef lugedh 6ihe€smbodiments, an
avin ond I n.como one nore
ary %IGP%%}WI 2 RALY g B’P%%YéPeHhIPRWCbr jthepst One@%ﬁt%@rwychc ring is
fus@d"G R, ﬁﬁ\)ﬂl IboPR cbﬁlﬁﬂoﬂ%th) %'Qﬁkgor%cng E?@loeﬁﬁﬁ%@ cycloheteroalkyl rings.
derivatives of cycl opentane (i.e., I ndanyl~ gr oup,
Exaughpl@ﬁrpf sgclaargl Gowpsopdide ampeg g‘rél:rlgybe/na(r deramatiwesraf ngclopentane (i.e., an
inda 1¥}! éro frit ﬁlls?agéa g %écyglgcbcyézilo’g ky(l:/a%);r:;nglpc rl?qg;)?s? %%h c¥ohexane (ie.,a
tetrﬁhyﬁ@or&pﬁﬂl@l‘@roup m}ﬂtﬂm@|aI6[6€b1cﬁdhceycloﬂk&lﬁiﬂ@hmm&ystﬂmb imidazoline
s a 5,6-b
(1. ecﬁgmga@@%lm FIoMBr e s SP? hgyglyquéWetemaHﬁVﬁwﬁﬂc ring system),

and(ﬂyrﬁ‘r c8a ‘éﬁroﬁféﬁ?ly rol), QRdh W6 S 1by§:h@ c?cl@hel@érGMﬁillya@omatlc ring
eteroalky [aromatic rin system.

sysmgnﬁ]tlgﬁg; cxdmplesyof agyl s inedudg nmgwlob@ﬁgdloxolyl chromanyl,
|
mdf?l?r[}ﬁ g{jo B %l&%{ne e elﬁ{é 'ﬁ%’nét esmbogggﬁlté %X(} aqgrl ogg %ﬁf&ﬁa@hﬁe&n be
substamtekiewt}ﬂl]hstfd)ltrlglr@d)s mdebendlpntﬂ}Oseﬂdatﬂd fgmposRS and -L'-R", where L,
5|n pende lLected from-L'-R5 and -L'-R10, wher e
gﬁS r%ﬁ&é%%ﬁﬁe hekedn-as described herein. [0025] As
used herein, "heteroaryl" refers to an aromatic
[00DBNOCAEhded heﬂeng “Bat&rb &1 "GeREAb Ah Afhmatic monocyclic ring system containing

at least one ring heteroatom sclected from O, N, and S or a polycyclic ring system where at lcast



at | east one ring heteroatomselected fromO, N, and S
or a polycyclic ring systemwhere at least 6 WO
wQ009/11s88805 PCT/ EP2009/ 053421 one of the ri npSI/EP20b1@53421
ring systemis aromati c and contains at | east one ring
heteroatom A heteroaryl group, as a whole, can have
from5 to 14 ring atons and contain 1-5 ring
ond ey 9@isGfithe ring ssoM ieioadiioRnt GntdatLIarik rigk chuuafoatom A
can include monocyclic heteroaryl rings fused to on
hetggparyhgionp.8 3rvetolce C%IEJMYS dipg 9 to 1A tiggsatomy mdgontaan | © Hng heteroatorns.
In s%ﬁ{etéﬁﬁ%girﬁéﬁtsr h&gl%arrypéroﬂﬁé']caﬁ iRIRd rﬁono%%&icqﬁ?etr&[rﬂaxjirg ¥lfused to one or
rings. The héteroa group can be covalently att ed
morwromalqi@fbmedlcah@m rmakaromatmmtbmcecla‘trlr@n,yorrmen@mmtmm

cyc%ehﬁtce aﬂfyrl] rlgésg heqla e %ﬁr}%urg]rﬁg]%)sclaagg ﬁ%‘{:a{i‘ent %heétt Uihe gefgled chemical
struRfurSatGink (hexéﬁ)atdﬂowecaewon SGIE tI rovOltsein N stlible%tlahm[*’ﬁi (Gidheratly,

het erary| group .can be oxidized (e,qg., pyridine
hetagogiy| BRgs doriop poTEHB OsOoRiSaer Sﬂw‘?%l&ﬁeﬁewsvwna.%moa%y or S atoms in

a hgé(t%ﬁi@'l §1§)uﬁ(:£}%ee&9@1rzé’d (9, gﬂ'ﬁam'e 'NJ))HQ@ ’thlt)ﬁl{en@)sadm&thl(;ﬂl‘l%ne S,S-

mber ed mbere m)nocyc ic and 5-6 bi cyc |1 C
dlomdn)g %sagméqwf bﬁomﬂrylbetoom ingNdey Ty ¢demply, e S-membeedraqd GFmembered

NN N NN N N NNNN\\O{N\>
movovcklc g et s S s Ph oy " T 1 TN
CX\CCNCN~\NNCr)NTNTNTV\/nereT|s
O, S, N- R1L&—) vvher ", R5N and—RRi o
are as ethe@:N ,an‘pLesNof ucth héte)foam)p)
ri ngs |ﬂcl ude pyrroTyI fruryl Rhl enyl %yr|dyl

pyrim dyl, i dazj 'y
tetrazol yi, lpylazol §I,Ji mlda so hi zoly!
t hi azol yI thi adi azd‘l yI | lsloxazol '}H o%‘ézol yI

oxadi a i Ngs LN D nz
benzot |hy , ho yI qlui %};’i N
i soqui yiT, qu 210 Tnaz T be T az

benzi m dazol yl, benzot hi azol yl, benZ| sot hi azol yl ,
benzi § yl N/ oxg d)lwl

ci nnolld n jl S \ @ d ko yl lN @[
i sobenuf uyl | ht ﬁyrl nylT, allazi n§
pteridinyl,

m&mm&

where T is O, S, NH, N-L'-R°, or N-L'-R', where L', R®, and R are as defined herein.
Examples of such heteroaryl rings include pyrrolyl, furyl, thienyl, pyridyl, pyrimidyl,
pyridazinyl, pyrazinyl, triazolyl, tetrazolyl, pyrazolyl, imidazolyl, isothiazolyl, thiazolyl,
thiadiazolyl, isoxazolyl, oxazolyl, oxadiazolyl, indolyl, isoindolyl, benzofuryl, benzothienyl,
quinolyl, 2-methylquinolyl, isoquinolyl, quinoxalyl, quinazolyl, benzotriazolyl, benzimidazolyl,
benzothiazolyl, benzisothiazolyl, benzisoxazolyl, benzoxadiazolyl, benzoxazolyl, cinnolinyl, 1H-
indazolyl, 2H-indazolyl, indolizinyl, isobenzofuyl, naphthyridinyl, phthalazinyl, pteridinyl,
purinyl, oxazolopyridinyl, thiazolopyridinyl, imidazopyridinyl, furopyridinyl, thienopyridinyl,
pyridopyrimidinyl, pyridopyrazinyl, pyridopyridazinyl, thienothiazolyl, thienoxazolyl,
thienoimidazolyl groups, and the like. Further examples of heteroaryl groups include 4,5,6,7-



purinyl, oxazol opyridinyl, thiazol opyridinyl,

i m dazopyridinyl, furopyridinyl, thienopyridinyl,
w@yoovdogsys i m di nyl, pyridopyrazinyl, pyridopyrPCUBEPIVg/053421

t hi enot hi azol yl, thi enoxazolyl, thienoi m dazolyl

groups, and the like. Further exanples of heteroaryl

groups include 4,5,6,7 7 WO 2009/ 118305

tetrﬁlgﬁ/rcﬁi?&ﬂﬁgfe&aaﬁﬁaqulﬂ(ﬁhgﬂ Byioti ey ydinyl, benzoﬁJropyridinyl groups, and
t et r ahydr oqui nol i nyl enzot hi enopyri di nyl

the &z Brsamssyraodimapts. Beteropar] etonas canHis sbieglied witg garo four groups
1nd§;§p§ﬂ?%it$;%@fe§ted Reherroagyd, -gr qup ?TH%?J]L bﬁs SHPRM 4 Ese&sc\ﬁ‘lﬁela herein.

our groups independently selected from-L"-

[oogée] - H’Ee%?'aj %{sroi e pres%ﬁt te gR#:Qn LRd8S “GRICh e}%@ﬂ)” defined herein
rein. ) he conpoun 0 e present teachi ngs
as a:laﬂqmgwgrbuumapablé aif ﬁaineuga cgjvalftpt bahdfwithae olvelieg inictas. Bor example,

corgRmiit feafr R ARER Bt e d QRIS SRYG AT B0, B bjmpe. o

mef@TeBt Brogpn i nclude a divalent G _lo al kyl group, such
as, for exanple, a nethylene group. [0027] As used

1003 GG 8 B epBe SEBLS o1 ) BGeY « FHAEC ek Tp Eed atom (or

grolp SPIBEEhATaR bS HAPIaS SRAGkDE: Fecifs 485Nl &f for ERImple, a substitution
exanpl e, a substitution or elimnation reacti on.

or @mnﬁw@ge@tlon eBydmesrdenysng grevnsdecludsybutarengidimited to, halide (e.g.,

t
1 BTy, Pl S vy o pudabie @R B jugpeputtonace,
OTé)t alesydare smbthameatéynateDd])s), iresydtaipebromebbremssulférana OBs), nosylate
| at e bro enzenesu f te, ,
(4- %g%ﬂnawsﬁf opag; Pf‘]pb Qe %ﬁl&?@&% jnd %@%ﬁ (H20)
(tri DRt RakdiPonat@0d L ri fl ate
(trifluoronet hanesul f onat e, Orf). [0028] At various

gl aces in the present specification, substituents of
[00@8kp olyhersions elaggs 4 (s egtentispecifientie. \ypstithenisafgagpoyndsjage disclosed

in g?@t‘ﬁﬁ'ofr if@hkds. Nk %&ﬁﬁafl hﬁqttentdp@thqgtﬁg HEREbRSh fn@ﬁlhé‘sdeea%h and every

each and every I ndividual subcombination of
lndrmdmbfrlﬁ)cwﬁbm@rt@dn rtiiupsmberd of sush @soupkend wraesp IFer example the term

« ” cifical.ly 1ntend 0
Cy 1ﬁ%@¥1 ds %ﬂefn%cgll Sc}engedc' t&i&? @uél&%ls(&%%@, %’1 4C9,5’ %8(.1?7’ Cs, Co,
C10QOLC, [ LLOLCo. @G Qi -(GLE 8, (RACB-CLIC T, CCL,UB,-Clele By, C,-Cs,

B85 5.0 S b g FE cFaoc o
CoEGE, e G, SRie, G, B e Ahcuc e

Co-Cr-G8. 1086~ C1 7-@EC 0 10, C6Coaind Ce-(Gy alk@? lhfmay drangther example, the
terng: 7‘5 q’ﬁ me%e %q?ete%%%roﬁ gpg.)e_g%%ll)amlt( ded ‘[8 1}1}3‘@9&%& dlfclose a

anot her exXa ere et ero
het@bwpgrou}sh&pﬁg;s fa, Gad, 9y 10,Atlendad, 14 St1ddb A Bdurad |5¢11, 5- 10, 5-9, 5-8,

570433 % B, o € g‘iiﬁ%,ﬁ&g&'@&% M 723, %20 511130, 78:7-8, 8-14,
8- 15 8312 85I178 15}99 5-1149 1%,9139 96r1%6 10?1(114 1@1130,1062910 11,11-14,
11- 83,114 12 82 13 1281312r ls-lﬁ_llng gto1®; argltge plg;:ag_ opgorlaggly sgbsilguted with 1-4

grogpsl % SI%CI%Q&H}’]'&’[C}I&C(]. t%anﬂl%’duz]iR/ di&losk Q- c?lgmlc:![llgrg;ép that can include 0, 1, 2,

3,4,0-4,0-3,0-2,0-1, 1-4, 1-3, 1-2, 2-4, 2-3, and 3-4 groups.

[0029] Compounds described herein can contain an asymmetric atom (also referred as a chiral



11-13, 11-12, 12-14, 12-13, or 13-14 ring atons; and
the phrase "optionally substituted with 1-4 groups"
w0 s009pessps i cal |y i ntended to individually di SCPOFEPE09/053421
chem cal group that can include 0, 1, 2, 3, 4, 0-4,
0-3, 0-2, 0-1, 1-4, 1-3, 1-2, 2-4, 2-3, and 3-4
groups. [0029] Conpounds described herein can contain
cen@d) ARKOARIOF e RhPBulRIca® coiifbhe6r @sreasghmetic atdnMP centers, which
2009/.118305 PCT/ EP2009/ 053421 center) and sone of the
cand BB YT ' QAUGG HPBICH (BR@tiBMmofb HRYSTRYTFT E2CamsHis igrmers).
CoBoMRS ﬁfth%k?&lt tSRAINENMSIUEE YEhTIpfiCal i@ dfti@iast SR Sin their
(enantionmers) and di astereoners (geonetric isoners).
resmﬁ‘p@md_éoméridaﬂe ppmésglm (i.te6iohnd¢s _sﬁerwisghersi;ljn hacemig mixtures, and
in GRUWGR L SPTRICE) A0 (A0 OB ey HAGcciBARPEL NS ares
hydsitey, afd sddretiejcof.i Opti@L BBinGrsih ytitdfesn oA @nartidon@tibally enriched
.mxtures of the (+) and (-) stereoisoners, as well as. |
muﬁwgr(:ﬁ%éeeal?t?leg@ PX’S%I&Engrg_Eﬁ r@éqnpgp to %\9&%(11 n gﬁ:dirt, W%lch include,
but @R & $indifR8 k& @hiral B dr&RIn, 18 QEREBerisahUb fndiBh MifticirAsolution, and
enantionmerically enriched mxture can be obtained by
asygwnentitkasye thesisc Ebuprescnk raoiringsal vorasempdss kisedd ranstisemers of
corr\lNh ()Iurcllci]s Iorrllgalitﬁgealke trno‘riler‘u(;“es ?ec.)é. éllq( rple% gIgdlt Ohes .hit risaallls understood that the
§%pard%|on, ditastereoner 1 cosalt formation, Kinetic
preseds @hehingsrencanphss ald possibi¢ iegiowpnichemid snixlins tiwresewhich can be

t.eachi ngs_.al so.enconpass ci.s and trans-is rs of.
obtgig &mg%f%ﬁf 4 Hi LAY A Phoap s tiroly idgrd scapRlispparocedurcs
knoWo tBsB€Riled Intthé Srt,ahQRdiHNIRE Sk a8alihR&] tof ffumREBSRRAtography, thin-
t eachi ngs enconpass all possible regi oi soners and

layeri chramasegrempies siofu]atghneting-hed guomatogabphednd highmesfofmagner liquid
' stantially enriched m xture by standard
dﬂ@%ﬁ% g?#%n procedures known to those skilled in the
art, including, but are not limted to, columm
[0086r oBlteqgesaphipyention mclidey ell pldrmeoraitiog tyagshgptatdé vodopiceldly-labeled

nmovi ng-hed ch t ogr aph and hi gh- perfor,mance 1i qui
cof e ST R SLTR R ol Refs Y RO I AR f e same
atomlid nupitRE,IRRIE QUitbE1ad thyssdE 6RY abhier dFRtepifieal thy aloalemed or mass

conmpounds, of fornmula (1) wherein one or nore atons are
numplss uskadly feRnddp A% havi ng the same at onic nunmber, but

an atom c mass or mass nunber different fromthe

[0031 101 Ex MBS FlisofBpeS suifABRIST inbIssish inv/tht eovFounds Bt ifention
[0031] Exanpl es of isotopes syitable for incluysion in

commseispiopesrrfdydrogehsushisertand nH, eaobrss busdgsi Sot 6pasl ¢f, chlorine,
Fo . 18H. an 12 ; B 1
sue 6" EFaborf SIS AL, Hiln G20 PR T A0S, dbfrad "R ana
oxyL8i, suttogh 7@, 'Quat "*8s pi@BhdruandcHA5TP, and tulplgensuck usfiSas
13N and 15N, oxygen, such as 150, 170 and 180,

S rus,.. such,as.32P, and sul phur, suchzas 35 :
100B oS o ealtRuef N B o RE Ayt B e SR Egord cerin
the@@eiitRraduiftades Gesulkinly fidhygradtéionetalsdictsaibility tfhes-ap@ly, irkreased in vivo
dvant ages resulting from greater tabalic stability,
hal?]@'ﬁe 0& ¥ cpcgdos?gf*cr,e@ggeé%pqt% alqur hemee maglnge preferred in some circu¥nstances.
[0033] Isotopically-labeled compounds of formula (I) can generally be prepared by
conventional techniques known to those skilled in the art or by processes analogous to those

described in the accompanying Examples and Preparations Sections using an appropriate

isotopically-labeled reagent in place of the non-labeled reagent previously employed.



hal f-1ife or reduced dosage requirenents, and hence
may be preferred in sone circunstances. [0033]
wo savapsseal | y- 1 abel ed conpounds of fornula (1)PCBEREP2009/053421
generally be prepared by conventional techniques
known to those skilled in the art or by processes
anal ogous to those described in the acconpanying
[00BXja NP &% c aspd PR Padsait teddHine ploviRT o hpbi@ls @A Formula I:
appropriate isotopically-Ilabeled reagent in place of
the non-| abel ed reagent previously enployed. 9 WO
2009/ 118305 PCT/ EP2009/ 053421 [OO 4] I n one aspect,
t he present teachi ngs-prov of Formul a
O i~OH H RZ\ R3 Y dy harnadéutlcally
acceptable salts, hyd at S, a@ters and prodrugs
thereof, wherein: is a a single bond or b) a double
bond; Y and Z independently are a) -L-, b) -L-OL-, c¢)
-L-S(OmL-, or d) -L-NR4-L-;IL, at each occurrence,
is a) a divalent Cl-1o al kyl group, b) a divalent
and@hatfac@lt@ily bhe@pRBR,salky, hadra@k \baleBNinGo d@gaihkieny |
group, or d) a coval ent bond, wherein each of a)-c)
wh&pint Onal ly is substituted with 1-4 -L'-R5; Rl is a)
H, b) a Cl-10 al kyl group, c) a C2_io al kenyl group,
—dlse@a@?r?gg@bcﬁlh%ym’h deiionde) a C3_ 14 cycl oal kyl
group a C6_14 aryl group, g) a 3-14 nenbered

Y aﬁwllﬁﬁb%tesa&ay ki 2) 3L OURD.-100-P) @} i égb)mnpn%a edNR* L

heteroaryl group, wherein each optionally

L, dt%a&%%ﬁﬂréﬂ& %9 a)"ﬁ &1ba11'ntAC1 1§—alkﬁ5gr0@ @yﬁ)arvafé)gt @4319 aff3n N(ﬁl group, ¢) a

I ndependently are hal*ogen, " hal ogen Ne2,”
dlvdl)ent.@[\b algyn)d g@lu.pl())r calak,yivalgmdsxgpd w})erela ch of9)- g] cmt;nyzltlly 1S

r.0 g), a £2+30 al kynyl group, h) a C3.14 cycl oal kyl
“mgﬁgﬁgﬁwﬁglg E% ﬂ aryl group, j a 3-14 nmenbered

: )
1 t k k 5-14
R U R0 T Y s B yRamb T ORcS B e oty @ Coos
cyc@(a@)ycgrol@ bkl arngod, g% ©)10Gerlkral éwlahewhﬁn@u Bro@AC h) a 5-14
optionally is substituted with 1-

-L' -R7
me@b@f@%etemwl groaly Yhergi cagly bRy optionsily i sehstl%teéww -4 -L-R
gro@pPup;
R? and R® independently are a) H, b) halogen, halogen ¢) -NO,, d) —CN, ¢) a C1.10 alkyl group, f)
a Cy.10 alkenyl group, g) a C,.10 alkynyl group, h) a Cs_14 cycloalkyl group, i) a Ce.14 aryl group, j)
a 3-14 membered cycloheteroalkyl group, k) a 5-14 membered heteroaryl group, 1) a C;_jo alkoxy
group, m) —NCj_jg alkyl, n) C(O)C,.jo alkyl, and 0) C(O)OC,_j¢ alkyl, wherein each of ¢) — 0)
optionally is substituted with 1-4 -L'-R” groups;
R*is a) H, b) —C(O)ORS, or ¢) a C1.10 alkyl group;
R, at cach occurrence, is a) halogen, b) —CN, ¢) —NO,, d) oxo, ¢) =N-L'-R®, f) ~O-L-RS,
g) -S(0)wR’, h) a C .10 alkyl group, i) a Cs.10 alkenyl group, j) a C,.10 alkynyl group,
k) a Cs.14 cycloalkyl group, 1) a Ce.14 aryl group, m) a 3-14 membered cycloheteroalkyl group, or

n) a 5-14 membered heteroaryl group, wherein each of h) - n) optionally is substituted with
1-4 -L—R" groups;

10



R5, at each occurrence, is a) hal ogen, b) -CN, c)

-NO2, d) oxo, e) =NL'-R6, f) -OL'-R6, @) -S(O nR7,
whooa1GBod0o al kyl group, i) a C2_lo al kenyl grecpEP}0p9/es3421
C2_10 al kynyl group, k) a C3_14 cycloal kyl group, 1) a
C6.14 aryl group, m a 3-14 nenbered cycl ohet eroal kyl

group, or n) a 5-14 nmenbered heteroaryl group
RS, \ah@rcﬁloaaﬁ@ﬁbb ,&f )1, by —OR® @ptB@ARF Yor dpa SubSiliyll dicwg optibdully
groups; 10 WO 2009/ 118305 PCT/ EP2009/ 053421
Subﬁweéth@alcﬁ Bc@ur%réWbSe isa H b) -OR8, c) -S(O nRs,

%2 a Cl:1o0 aI§¥I group optionally substituted with
@ﬂh ) =@8". g} NRK - B ¢ si0alkylgropy. <) @k, 0 dfenyhmeRe, f) @210 alkynyl

I f
gro %Iig%g]laéy}ﬁy a]kgfﬁ gﬁéﬂg }S & 1%@%&@% % éﬁ%ﬁqlrﬁ%}reéiu%'cﬁﬁszteroalkyl
groap,©6 j)1A45-a4 ;den@lemdﬂnpter()arysl gﬁeub4whaﬁbmaeldof d) —j) optionally is substituted
het @r oal kyl group, or j) a 5-14

Wltﬁ%rgog[rg%hgféﬂp%aryl group, wherein each of d) -j

0 onally is substitut
R® g1 e cog O%célErﬁn‘ich]&FI?eé‘ﬁE%ly %rﬁa%e‘%yéﬁ&éﬁtw 5%&’ ulerp Gy yo alkenyl
gro@p,d) al@. 1@&1K§)ﬂyl gFoRPo) a®);. 1?cy@1’aa 1g}olﬁ nﬁﬂa c6gmypgroq) a3 14

CDZ o al kyny oup, e) cyc gr oup fg?
mel@ée@dcml%etfg@%gﬁ SIQPP, ar 19 81154:1‘r W@Wbéﬁeéaef@gﬂ@% Bmu@rwarrwleach of'b) -
) iRy byl ity TeAbaregogLor oary! aroup, wherein

otlonally Ubstituted with 1-4
Rlohaleagilgccgﬁg&%dﬁl ﬁ]’i%ge e Zcﬁw r(ﬁr&%_?) %Hr’l)ﬂNI_IEHQ )
g —Wﬁ{gilo éilbylalhklyNI(fl i )1H<yl‘)KC(©1 @HD;’:!JI) KSZ(O)’%Clogo)alkyG@O Q((lDLOIli

- - a - a
R T S HEC T SN AT c@@%ﬁé g

;g?ﬁt‘&ps)ﬂk aj)Kﬂ(a))N@ 10 WZI\K)G O}(?i S)%l b ﬁlkyl
t) B

Cl 10
NGy TN )~ BN b allwl)aIW&WQ( iy

%) @%Nﬁ?@l ﬁ‘wﬁ%ﬁ ag)wﬁ)m(ﬁ N kyIZ) 2. ab)
aa) —C(INEIN((q. 1(&1]](35'1)2? t‘h)l—WH Ct. G(alN@l)H aC)a'l@@q]C)I -1@1k)H)N}CCahd<@lkyl
o0 TRy R PG DA Sl R TINEE) Asehy i et
a ~Caf)a 28/ich),@¥1 )ai o 2
82860 mglm? ll;y%a@ g@g L) )%(@@@Péhlﬁylf‘l)&u‘WSGO)ﬁNH
ak) 8§ ngwl E?m 10135KyA), RY FHE0)mdfy 10 gk, 210 —81 (Y 10yt Dawiyn) & Ci-10 alkyl
gro%-ao?a@ %A%PQFQHEP aﬁle C?lo%ﬂ:?l g{ﬁﬁ'ﬁ@ grlgﬁgcoxﬁlggou
ar) €IC1 1hatvallydkfopb, g @@@;4 @sma&y@om at:)yadﬂaahwygrogpwm 3-14
me Ryl etk G fuf =310 RartersdRIERES g
L PR BB en & B e 353) PR SR rk S Bt o
c) AdikB8MIC,95 Ay group, d) a divalent Ci.10 haloalkyl group, d) a divalent C 119 alkoxy

group, or f) a covalent bond; and
m, at each occurrence, 1s 0, 1, or 2.

[0035] In some embodiments, === can be a single bond. In some embodiments, === can be
a double bond. For example, the double bond can be a cis-double bond (i.e., a Z-double bond) or

a trans-double bond (i.c., a E-double bond). In certain embodiments, === can be a trans-double
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c) a divalent C2-Jo al kynyl group, d) a divalent Cd _lo
hal oal kyl group, d) a divalent O _|o al koxy group, or
wo oov1cs3uml ent bond; and m at each occurrencepCi/EPDN9/053421
1, or 2. [0035] In sone enbodinents, - can be a single
bond. In sone enbodi nents, - can be a double bond.
For exanple, the double bond can be a cis-doubl e bond
borldi. .ARcordehgly, dombbehda@iet) prédent adhidR SaipakIFRrigAda 6F F&mula Ib:
a E-double bond). In certain enbodi ments, - can be a
trans-double 11 WO 2009/ 118305 PCT/ EP2009/ 053421
bond. Accordingly ound of the present teachlnge
can have,For mﬂ\ Foopul a | b: %10 R R
NOH R1, N‘on +H/NR3HYYréor|
Rl, R2, N Z are as defined her ; In
various e s, Rl can be H a o al kenyl
group, a Cﬁ_io al kynyl group, a C3. 14_¥ycloalkyl
group, a C6_14 aryl group, a 3-14 nenbered
cycl ohet er oal kyl 'group, or a 5-14 nenbered Hgﬂgroaryl
groyp,, Waere each of the C2- 10 al kenyl group, the
Wh@ERijﬁ’ ’QQWV ZﬁF papdefingdheren 14 cycl oal kyl group, the
aryl group, the 3-14 nenbered _cycl oheteropal k

Ooa%u p‘n Vﬁﬁ%lusterﬁ%b"dﬁnef&s Re bl herwprbapy!ergtba s 10 oyl group,a
Cs-ﬁ Fé%l@zﬂﬁifll @fmﬁfaﬂ Qe a%"ltg?&'l uiets Whhberdd éyc‘ldhefe%aallng%ka@ ora5-14

as defined herein. For ‘exa

ookl hetegand @roalpk‘éhqrt cghoific G Calkeay! egasipothi Kho alkynyl group. the
Cs. a/h (;igallﬁ}ol S0 St}%A(E%ég%Eér%gp (i?(?(JSe g%sﬁegrgb%ﬁeld@g/glﬁg&g%glk% group, and the

5- léwﬂtﬂﬁfdd)ﬂete@mﬁjdrgromtlbhﬂly&aﬂl‘be sepshenebwith 1-4 —-L-R° groups, and L’

ohet er.oal.ky]. gro 0 tlo al substi tuted
and oy Gtned @relﬁsi”@rreéa 1e” B gan be e mg el $et Fhugycioaliy!
groﬁﬁ? ro@la-14 @ORBdred E‘y&&fé&r&ﬂl&q %kdﬁ@n&lﬁereﬁjea@l@@f tﬁ@C?lo@ﬁ(ﬁglg group, the

kenyl group optionally substituted with
Cs greyelpakyhgneyne and thg dol 4RBerakereibeychbigtchantlail groupgptionally can be

ot SRR, B E R Ml o R s B e B 0

from hal ogen, -CN, hKE and a Cl-10 hal oal kyl group.
[00BT] celntsaimn emfwb@memnquaant adano bleryl @upepadhedlyphbstituted with 1-4

L 7Rg ‘%@?ﬁg 3“:}1]%%3“' g R #Sbcgé#??‘gf’ﬁrﬁlélr SI 8£%x1anf1 &%’R %b‘ie @ Gptg alkenyl group

optioakiBy subBtitufed ftithCludl @foupsriadeldmaerits, sclRted @dnbigalogen, -CN, ~NO,,

2, 2-di chl or oet henyl .
and a Cy.10 haloalkyl group. In certain embodiments, R' can be a Cs._19 alkenyl group optionally

substituted with 1-4 groups independently selected from halogen, -CN, -NO,, and —CF3. In
particular embodiments, R can be 2,2-dichloroethenyl.

[0038]  In some embodiments, R' can be a C3.14 cycloalkyl group or a 3-14 membered
cycloheteroalkyl group, cach of which optionally can be substituted with 1-4 —L'-R> groups,
where L’ and R® are as defined herein. In certain embodiments, R can be selected from a
cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl group, and a
cycloheptyl group, each of which optionally can be substituted with 1-4 —L'-R° groups, where L’
and R® are as defined herein. In particular embodiments, R' can be cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl, or cycloheptyl. In certain embodiments, R' can be selected from a
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[0038] In sonme enbodi nents, Rl can be a C3_14

cycl oal kyl group or a 3-14 nenbered cycl oheteroal kyl
w@eaapissench of which optionally can be substipCit/gE2009/053421

with 1-4 -L'-R5 groups, where L' and R5 are as

defined herein. In certain enbodi nents, RL can be

sel ected froma cyclopropyl group, a cyclobutyl

pyrgma ro@p, cambdmgngryshp grt@tmyd@ﬁﬁrmh @ftﬁlpyindgftettﬂzﬂaydawfaayl group,

epté %\%i}' each of which optionally can
eaCEGBXVh}CMP enaflycpn hc wbsttuteF@wéwoépé P«Aﬁé}l@swhereahoﬁnﬁél are as

8 h Reidube Ms, R&UChA Gt %hﬁﬂaﬁﬂé nts, Rl
de cgﬁ e cycPop?lcl)py Iﬁﬂ)dgi;/rg]l: utf/: ,Byceycl ope tyﬂl%

Cé]d ohexyl, or cycloheptyl. In certain enbodi ments, Rl
[003%h e se@k embedinfentsnk acanbe WS 20@9) 4rp8Bo5a 5-14 membered heteroaryl

r ) '

groﬁf%gf 181??Igtﬁ)%éﬂy éélrlge(r)]sit}})&;’ﬁlrltg%%gﬂg daLpR g?lro{l&y there L'and R are
as dedinedlnyreino prycamd crgscalirpents, ®achn bé a phdnghgropp bptivalally subatituted with

be subsiitute th 4 R5 0] , er ' and
R S PR AN A N O T et R P
cyc‘l'@lkyh) grohﬁtarnafwglpwr gfwb wWHBOSh of heSQNEal &gﬂ”fﬁfét@m cycloalkyl

can C6_14 aryl ﬂrou or a 5-14 ne
gromta@ddm%m agt & @@HP oplatelly Farnpr swhstgpicH snd Iy IeaR ‘tgsoups, and L’ and

10 t t 1
RUHOR e St Tyt TR ATR! D Pty BB ionany
subbtituted phitniy# ggps pdepinidembl selectsd it E,utle NG, +HHOH, HOLH3, and methyl.
ar oups i ndependently sel ected from hal ogen, -CN, I\IOZ

OO?%] 1 4In VaI‘ll ksyem‘t%rdﬁrlilé) s % canlJ)' %iﬁltr%oe%llbg dllgge?ﬁl)’l{zry group cuotlonally

subtsﬂftﬁteﬁl&zlflﬁl ¢yDI—Régkmbs v@fe@d.l]p' andRd atde dehnddbhoadiy F@f @xdpple, the 5-
optionally can be substituted with 1-4 -L'-R10 groups,
14%@bﬁmd5i’f€r°aﬁ16m&‘?éa‘é§ HESSHE Wer ei n. In particul ar
enbodi ments, Rl can be a phenyl group optionally
substituted with 1-4 groups mdependently sel ected

from - N2, - OCH3 and [ 0040]
vari ousk bodi ment s, 31 an be a 5n-§\ nber ed ﬂj

het er oar§l group optiomally substitused with 1-4
-L'-R5 groups, where L' and R5 are as defined herein.
For exaipl e, the 5- 1l4i,menbered hetefiparyl group cam,

beselectedfromlo\ HOSN i, ii, iii, iv, <N
T <N~ HHO 0 v, V}/-’—NVH viii, ~, , <N<NN N S~
SHH 55,_\ \Q\' » \;?\,l—\\ ~ l—g
N N "N
H H kO/ k
v, vi, vii viil,
-si—N N—N
\\,/—\ \\,I_N i ‘N \§Q \
S S H H
ix, X, xi, and xii,
\g,')‘_ N
<
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ix, X, xi, and xii, NNN H 13 WO 2009/118305
PCT/ EP2009/ 053421 xiii, wherein each of i-xii
wopiwamsbs y can be fused to a phenyl group or BCBHBEB2009/053421
menbered heteroaryl group, and optionally can be
substituted with 1-4 -L'-R5 groups, where L' and R5
are as defined herein. [0041] In sonme enbodi nents, Rl
can bexgigl ected fromi-xiii, each of which optionally
can be substituted with 1-4 -L'-R5 groups, where R5
can h . 7, o al ky ou
wh %re@fa?lb@r%zﬂ HQWIOI’Q‘HQ(SJZ?P bﬁ‘a‘glezzdTR g p&F@j rg upgﬂrénﬂ&E mgtipggel eteroary]
groY. Gh@3pKHal I GLOUR suBstiebred 4vid V4 —OCREBroy Wgs el HRIRE LR defined
cycloheteroalkyl group, and a 5-14 nenbered heteroaryl
hﬂgﬂoup where each of the Cl-10 al kyl groups, the
C2-i 0 al kenyl group, the C2-i0 al kynyl group, the
[OOGEB]- 14In(symle oabkgimentyr Bugan biehsele@sd immawil e@d@qbwhlph eptionally can be
substltH{)ed ng;blehe o OC%O%hsez]\xF (r)egegf{g% Ib%na f/n gg\fb rSe(Oin a Cy.19 alkyl

groﬁpl,b&tgllb bikextly | \whdup, 4 €4 o-alkynRlgrgliQULs, 1+ &rtbalkyl gBﬁp, a0 4 aryl group, a
e as efined herein In certain enbodlpents

gy ehderor IRyl gtpLnc an o STTRerBPHIRHO B raﬂ%wrlx?re cach of
the @8N, aﬁﬁyl g thé'tj?q) a‘ﬂ&eﬁlpl %Cgp G §al'kgﬁiﬁ%$(ﬂ%?ﬂ1tel% 14 cycloalkyl

selecte from ha

grogp, |@1¢ Cep@nd gm@ytljlp gal|414y¢1)1berec( @{cgqhgtemaﬂdwl gro(u@@mﬂ;the 5-14 membered
hetaroé( %ro%lég% (ing yfg:zﬁlytle) s&%gﬁt&é% lWEtﬂlﬁ)eé{ (e]g’ 1} s and L', R, and R' arc as

et oar yl),
deﬁt(edi]leﬂerm dh kexan) er(lﬁ‘éﬂlﬂléntS)R | c@abk ydlgcted i(rﬁih-l-lxm cach of which optionally

| kox 4

canhy Rl Bl dy§roudyinddraicn Ssssed horh b oahy T Ok .
_(cqlo(alkyl (0944%yé10m§qyp{cﬁlo@ﬁcrx/m0 @zllkﬁpw gr oup, a C2- Io

al kyny grou group -14 ary
~(Cynooipy))43-34 Mnrbéwééiv@ah@?r@ﬁlbhléw%alaﬂéw) gﬁ-%beteraml)a

[ aryl each of the

‘“51%#%&§FB§' g§£§§ﬁ (& ﬂg%y)ﬁﬁgny group, the C2-io
—(Cahdqlhydy)ﬂi%dépnermﬁeee(ﬁycﬂ)ﬁetaﬂolakkyy —(Oh-ouplsyxy)-He- 1 €Betkbaryl), a Ciio

R B S e PG Y By . o
groﬁﬁfﬁoﬁlﬁﬂleﬂﬁtzﬁﬂ @ﬁd‘lyﬁetﬁbzﬂkﬁ%&@i henablly n@:ﬁ[beﬁﬁ‘l heteroaryl roup, where

substituted wt groups, and

cackpbths Co-1iaalkHeF pURs ot Er-ei abkeny hargap- a6l anlkgRHGr e Hie<C 10 alkoxy
gro\%& ﬁﬁn@gﬁ? éouap 1 ?Izoglg% g}}]egdé%;a' Q?ﬂ’ gIo'u g?lléé dy flf %ﬁb’eﬁe%%?gohetero alkyl
group?SHand GF3; 14rm¢1h'ydr¢d bettwhryl gwpmwﬂonally @nopylbstintgiigh |-4 -L'-R"
groups an&/ L R agg&{h are as 8%6&1 hel’eln qn palgtlcé{lar embodiments, R' can be a
pyrazolyl group optionally substituted with 1-4 groups independently selected from F, Cl, Br,
—OH, —CF3, methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl, 2-methyl-propyl, 2,2-dimethyl-
propyl, propynyl, cyanomethyl, 2-cyanoethyl, 3-cyanopropyl, cyclopropylmethyl,
tetrahydropyranylmethyl, phenyl, and trifluorophenyl. In particular embodiments, R' can be a
thienyl group, a pyridyl group, an imidazolyl group, an oxazolyl group, an isoxazolyl group, a
triazolyl group, or a tetrazolyl group, each of which optionally can be substituted with 1-4 groups
independently selected from F, Cl, Br, —CF3, methyl, ethyl, i-propyl, t-butyl,
(trimethylsilyl)methyl, benzyl, 2-benzoxyethyl, phenyl, and 4-aminopheny]l.

14



propyl, propynyl, cyanonethyl, 2-cyanoethyl,
3-cyanopropyl, cycl opropyl net hyl,

wo edwalsgds opyr anyl met hyl , phenyl, and trifl uore@hepry9/ 053421
In particular enbodi nents, R can be a thienyl group,
a pyridyl group, an im dazolyl group, an oxazolyl
group, an isoxazolyl group, a triazolyl group, or a
tetrazolyl group, each of whi tionally can be
substituted with 1-4 groupsN/fE?gandently sel ect ed
fromF, d, Br, -CF3, nethyl\ hylY , i-propyl,

[0042] butlan enﬁa%fh'nfé%% ksl byl ) rTEthl beng Yhother embodiment, R! can be
2- benzoxyethyl phenyl , and 4- an1nopheny| 14 WO

dw@@@@%ﬁ&@ﬁwaﬂmﬁﬁlEP2009/053421 N [0042] In an

enbodi nrent, R1L can be H . In another enbodi ment,
OOQ%[b glﬁ softk %fﬁ%é{lﬁ%g{ﬁ (Yﬂnt‘t{%lacrgjé Yl!) het ér?)gé/? g B@gﬁeally substituted

withptd dnam gmmbwhemuf eatl Rt bs defihed bercRE Ry exqmple vthebleychc

R5 def d h F
hetggoag Lol R Bag Mg SUBIUEH oW Sav e LR Sav iy,

pyrtd16i8lrMiny@ ERMP, ananﬂd/zfzéﬁﬁiﬁpgﬂohﬂﬂ be@EsisiXkazalyl group, an 1ndazolyl group
yrrolop%fldln group, an i m dazop ﬁgldyl gr.oup
o

andy@ripdfag &‘Z@IIYWOBP olejl;fertalﬁ cpadinngs Rgeasihs anaﬁeplélrgroup,
P bR Bioal o P TP SRS Pl P

gropy.reach of whish bijtpyeildydn lgrsobysituted wath 1-4 groups 1ndependent1y selected from

F. ok o8 bty bR ot B o8R0 Rt B R pichyt. pyriayt,
andsgregityed from F, O, Br, -NO2, -CF3, nethyl et hyl ,
i -propyl, t-butyl, 1- hydroxy I-nethylethyl phenyl,

00@%% g%ﬁ@ﬁeand yraz' L lzea%ﬂgﬁ@]éaé%aﬁ %551 95 hgjogen. Insome

emttﬂilﬁgﬁm RcAn 88 @ect&f@&ﬁ IHBNES anfBr. cmoﬁfé e%ﬁ;loeﬁﬁe%@é R @M be
d , and Br. In sone enbodlnents R3 can

seles;éqdefmneal FroheM BE, O, and Br. [0045] In varlous
enbodi nents, Y can be -L- or -L-NR4-L-, and L and R4

00@!5]‘3 alﬁ nggﬁsre%joo'dﬂned?§ Weéa% bel - %WE RRD ‘10“ EE?J‘IE §nd K* §8%s defined in

NR4-L-, where can be selected ffomH
herel@( @) ORE; erabwfhraelm 2| cand;iewkN@r dup wharR L caarbd seksctai gomd],

red h art 6_enb t S,
AP ok BoRF et £ dnf R oS TRBRR R Rein iR
embdWiiatia3, GHZan, beﬁdéﬁ:cteN(ﬁGﬁQ)@H— B@H@bﬁf—, —CHQ@HMHBJ—GLNH@HZ—,
enbodi ment 46] | n various
~NerHoeme ﬁle%—N@(Qé‘H tt?él)QH@ vlalaéﬁ@feefd qmbegimgnt. ¥cgy e ~CHz-.
optionally substituted wth 1-4 groups independently

[0036] eCheariblimuddtnetdzRon b@ﬁ@lvagﬂt Cm%ﬂ@l ?@ub ®p@Shally substituted
defined herein. For exanple, Z can be selected {rom

with ty4zgroupsapgapepdently @}l@@@m_oxo - auplOH, where R” is as defined
herein. For example, Z can be selected from —CH,—, -CH,CH,—, -CH,CH,CH,—, —-C(O)CH;—,

—CH,CH(OH)-, —CH,CH,CH(CH3)-, and -CH,C(=NOH)-. In a further embodiment, Z can be
—CH,CH,-.

[0047] In some embodiments, compounds of the present teachings can have Formula IT’ or

Formula I1";
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-CH2CH(OH) -, -CH2CH2CH(CH3) -, and -CH2C(=NOH)-. In a
further enbodinent, Z can be -CHzCHz-. [0047] In sone
wepdodissent s, conmpounds of the present teachi NnBST/ERIV09/053421

have Formula Il" or Formula I1": 15 WD 2009/ 118305
PCT/ EP2009/ 053421 O R1- z\ NN OH H Y IIl', or O
Rl,, ZN CH HYIVII"; including pharnmaceutically

acceptabl e salts, hydrates, esters, and prodrugs
thereof, wherein R, R2, R3, L, Y, and Z are as

defined herein. [0048] In @nother ghbodinent, the
present invention i rRkudes SMFormula la: 0
\ SOH R a-Za Za N | \;kx ala H0049] or a
pharmaceutically acceptable™§a#t, hydrate, or ester
thereof, [0050] wherey#: [0051] Ya is a) -CH2-;
[0052] Za is a) -CH2-, Db) -CHCH2-, or c) - CH2CH2CHZ-;
[0053] Rlais a C6_14 aryl dle@p, a 3-14 nenbered

cycl ohet eroal kyl group, or a 5-14

R2
R1\ yd |\ X NS N/(]_|
N e H
{ R3
Y

I,
including pharmaceutically acceptable salts, hydrates, esters, and prodrugs thereof, wherein R,

R, R’,L,Y, and Z are as defined herein.

[0048] In another embodiment, the present invention includes compounds of Formula Ia:

R1a\Za

N

<

Ya

[0049]  or a pharmaceutically acceptable salt, hydrate, or ester thereof,
[0050]  wherein:

[0051] Yaisa)-CHy-;

[0052] Zaisa)—CH;-, b) -CH,CH;-, or ¢) -CH,CH,CHj-;

[0053] R™is a Ce.14 aryl group, a 3-14 membered cycloheteroalkyl group, or a 5-14
membered heteroaryl group, wherein R' is optionally is substituted with 1-4 —La-R*> groups;

[0054] Lais a) a divalent Cy_jo alkyl group, b) a divalent C,_19 alkenyl group, c¢) a divalent C,.

10 alkynyl group, or d) a covalent bond, wherein each of a)-c) optionally is substituted with 1-4 —
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menber ed heteroaryl group, wherein Rla is optionally

is substituted with 1-4 -La-R5a groups; [0054] La is
w@ooa/183val ent Cl1_10 al kyl group, b) a di val eneCZERPHO9/053421

al kenyl group, c) a divalent C2- to al kynyl group, or

d) a coval ent bond, wherein each of a)-c) optionally

IS substituted with 1-4 - 16 WD 2009/ 118305
La’PRT/ EP2009/ 053421 La'-Rsa; [0055] R2a and R3a

i ndependently are a) H orb) hal ogen c) -NO2, d) -CN,

100315 Ko aaf kS iglerendiy bioy) b &4 Eaogyes) oSty 1 o Ly it
grofip, ?&C@lo a@fe)ﬁ}rl QB@M %) asz @all%/n%rﬂgﬂ@ﬁﬁt}ﬁ ra@irme (glcloalkyl group, i) a Ce_14

cycl ohet er oal kyl 14 menbe het ér Gar yl
arybgroupJ) 43- 14@@@@6&6@1 caph@b%yrogﬂwhgroumk) aRd#, m@nleﬁrkdylneterﬁaryl group, 1)

a CCEC%](%%%/ %9 u%l }ﬁz—NCﬂ) {0 ﬂ%élﬂ I g& %ﬁ)(%ﬁ flﬁc%/ lé)' dC(fmﬁ io aﬂ_kyl wherein

cachbéieR7@) aptiongdlbis Elﬂ@ﬁﬁl}ed%lm 1 dt-LeaR l geapstr r ence, is a)
hal ogen, b) -CN, c) -NO2, d) oxo, e) =N La-R6a f)

10038 3oRa Rl ossmab 1o alesy G Ryy RO: sl o re,

f) ~—BLLR G yrl-o@) kR 1°, 19raauip alkyl @o&8 1)124C?{0%H<e@ylcglﬂ®p ma @ 10 alkynyl
3- 14 nenber ed cgcloheteroalkyl group,. or n)

gropipip @ led: PEtoetahesprrdr o p4 W@iﬂw n@&énl%melﬁ?ered ﬁ})cloheteroalkyl
groﬁ%tdr 9?@'5 LM th S RYQBRd 8§ Corolip, t\xthegeu%each%'fﬁjb% (%QQH:QEI is substituted

a, at each occurrence, is a
Wﬂh$€CMWR8a goupg) a Cl1_10 al kyl group optlonally
substituted with 1-4 -La-R 10a groups; [0058] Rr7a is

OO@? H, da)ai 8%80%t:ur?ﬁ?nce '\11& @ _01@9 &g—ﬁb')%llggis(lnwla C? 60%1%’1 group

opt@hal@rﬁbsﬂidtedy\oﬂn]a#kyh— Fognqmpsh) a C6.14 aryl group, i)
a 3 14 nenbered cycloheteroalkyl group, or j) a 5-14

| 0 a|lﬁ 5 E) Egt f)tgrl\?‘ggk %r 1&1221&{ agq?él%fbﬁfg (r’6 alkenyl group, f) a

Cao. [0 QQ@Q]{I @8@ g)‘lﬂ CB&&:,ycl@hlk?Bg‘rbu@ GG W0, @4@(}‘@1 grblﬁﬂ e)Fl’Eﬁd& ﬁiehfbered
-l o al kyl group, c - J0 al ken

cycgﬂhsﬁboa”aﬁ glé?uezoruba a1l ¢ ynaprbegicdistrroasy %0@23 “ilsr%ly%%ca af {W)

opt%ﬁ’l%prs sﬁﬁstﬁﬁ&ﬁw&ﬂ’ 1ﬁMLa—EF°®g'1BupQ) a 3-14 menbered
cyclohet eroal kyl group, or™h) 5- 14 nenber ed

heteroaryl group, wherein each of b) - h) optionally
[0059] sUbSend Bf et oafh wcnrreancsuadme@pngliy@cqo@ H,[bpa60]0 #dkdgroup, ¢) a Co.

10 aﬂ(tenﬁag‘f;;h Ogi#br erﬁ% gctog% 651 %?% d}ingﬁﬂ(ﬁ 9213 Cl\l%ryl%)foup g)a

3-14 N(e@ilbeted Cabﬂotlét?rzalkyb groﬁib—l@r h) 3 5—1 EnOmbEredl@teaddeyl groly), wherein cach

ofb_)c( ooy wyés C%Q%)Ptoggﬁokf?o%ﬁzm C(c(o)o)SHH( 2)1 lo

al kyI) q) -C(ONCL Io alkyl)?2, r) _Cq(S)H, s)
006@( S) R]@ al &cRbédtimencd, )s 2) GLUISEMB) —QN, ¢) CNS) N (&b, 4)0-OH, f) —NH,,

o ) i iR B, 3 182 2oy & N 1y corom.
1) -C(O)-0OCi.10 alkyl, m) —C(O)SH, n) —C(O)—SCi.10 alkyl, 0) -C(O)NHa,

p) “C(O)NH(C,. 10 alkyl), q) —C(O)N(C,.10 alkyl),, r) —C(S)H, s) —C(S)—C;.10 alkyl,

t) —C(S)NH,, u) —C(S)NH(C.1¢ alkyl), v) —C(S)N(Ci.19 alkyl),, w) —C(NH)H,

x) —C(NH)C\.y¢ alkyl, y) —-C(NH)NH,, z) -C(NH)NH(C .1 alkyl),

aa) —C(NH)N(Ci.1¢ alkyl),, ab) -C(NCy.19 alkyl)H, ac) —C(NCj.10 alkyl)-C .19 alkyl,
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X) -C(NH)C1_10 alkyl, y) -C(NH)NH2, Z) -C(NH)NH(C1l I o

al kyl), aa) -C(NH)N(C1_10 al kyl)2, ab) -C(NC1_10
wa@bdogh)ddps ac) -C(NC1l_|lo alkyl)-Cl_lo al kyl, 1FCEMP2009/053421

2009/ 118305 PCT/ EP2009/ 053421 ad) -C(NCl_1o

al kyl )NH(C1_10 al kyl), ae) -C(NCl_1o alkyl)N(G _io

alkyl)2, af) -S(OnH ag) - S(OmG _io al kyl, ah)

ad) WZ(%'%{MEBNH(Cﬂo@)KWm) g, iy Y (T, - osﬂl@)lﬂNfﬂ?TS(ﬂjﬁnH ag) —
mNH( CL_1 ). (c1 1o aIk |

0. al
(01 W AP EOH) 3@l 85 hd WAL TyrSopeNH) o
ak)%@&w(gg@%hg@f o1y 98(@@(%%&3& hgﬁglﬁ({gl gf a"fwgc% alkyl
groap,@8) 44 oyathcozl g@yhp gppup;-vatkyngl gEéurl 4q)a 91 10 gtk@up groenlp) ar) a Cr10

hal R R s ST BBty BT Bur gl 91 Andinbhea
cycluh@téfdafiye @roub Soray) ﬂSdMVI@énﬂfﬁed@ie’cel@arﬁﬂ deylp;group, b) a
di valent C2_10 aI kenyl group, c) a divalent C2-Jo

1008 5 Wi - 2ePecuindy ol GPISELC V9T £ o B i ko

apd) hQ@B6kht 0). at Ayh BRARA: C|.§ hloalkyl @bur? d) a dfalent C
500 2006/ 116305 éﬁ?%z%g/y sy CPabas ture d)a Hisplent Cr

alkeegrpviooe Hta qoxalenitegd; adn be sel ected fromthe
conpounds in Table 1. Table 1 Cpd Structure Nanme H N
(0082 BN YA @b ds blr (2= 1N OH et hy -
i ndol yl')-ethyl]
pyrrolidi n 2 yl}- phenyl) acryl amde HN O N OH
(E)- N-Hydroxy-3-(4-{1-[3-(1H2 / H
i ndol -3-yl)-propyl]-pyrrolidin-2-yl}-
phenyl)-acrylamde e HN
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1- [2 -(
[idin-2-y
f

O (E)-N-Hydroxy-3 -(4- { 1
0 I

E) - N Hyd
I

i ndol - 3-yl)-ethyl]-pyrr
w@b@asigzeacryl am de O , CH

H 3 NOH
}- NH
r oxy- 3- (4- { ReT/BP{0B9/d53421
H nmet hyl -indol -1 -yl)-ethyl]-pyrrolidin- N
2-yl }-phenyl)-acryl am de H

(E) - N-Hydroxy-3-{4-[1-(2-indol-1 5 H

yl -ethyl)-pyrrolidin-2-yl]-phenyl}- N acrylamde HO
OO63K E) C(Nhf)'«')’lfﬁﬁ@ 3Vths I‘pﬁe@eﬂt Jcea[ﬂ%nésscanfbe%iected from the compounds in Table 1.

hoxy- 2- net hyl -1 Hi ndol -3-yl)- N ethyl]

-pyrrol idin-2-yl } -phenyl) N H acrylamde 19 WO

Tabledp09/ 118305 PCT/ EP2009/ 053421 Cpd Structure Name H N

C ngE)-N-Hyuruxy S(A-{t-f2=(2=— 7 N OH
Pdphenyl -1 H i ndoStractike - €t hyl 1- N,

4 -l _ Name
pyrrolidin-2-yl}l-phenyl)-acryland

H/ NO

H
e
E) - N- Hydgoxy-3-[4- (1-{2-[2-(5- g [OH
bxazol - 3- yI) 1Hindol -3- N
P) - pheny! | (B)NAHgaroxl Bnide -2Ho-
I q'fm But yihe@yni tfiRtol 3 ¥hyl]-
i di n- 2F pyrrolidin-2-yl} -phenyl)-acrylamide

L A= =~
[—1
1

HN N 9]
XN ~OH (E)-N-Hydroxy-3-(4-{1-[3-(1H-
2 \ H indol-3-yl)-propyl]-pyrrolidin-2-yl} -

phenyl)-acrylamide

Ir=z

H
N
/ o (E)-N-Hydroxy-3-(4-{1-[2-(1H-
3 X -OH indol-3-yl)-ethyl]-pyrrolidin-2-yl} -
N phenyl)-acrylamide

N
@)
m X _OH (E)-N-Hydroxy-3-(4-{1-[2-(2-

4 \\\ ” methyl-indol-1-yl)-ethyl]-pyrrolidin-
N 2-yl}-phenyl)-acrylamide
N
N . _OH (E)-N-Hydroxy-3-{4-[1-(2-indol-1-
5 \\\ ” yl-cthyl)-pyrrolidin-2-yl]-phenyl} -
N acrylamide
N
/ o (E)-N-Hydroxy-3-(4-{1-[2-(5-
6 - A _OH methoxy-2-methyl-1H-indol-3-yl)-
0 ” cthyl]-pyrrolidin-2-yl} -phenyl)-
N acrylamide

19



N Hyl} -phenyl)-N hydroxy-acryl am de
(BE)-3-(4-{1-[2-(2-tent-Butyl -
woredobamssul f onyl am no- | Hi ndol

-3 10

HHN

_S; N

O O N CH 1pret/RP2009/053421

rrolidin-2- 1 hen1 Y )-Y1L]-pYY} -pY)- N
N- hydroxy-acrylamde OO ,OH
(BE)-3-(4-{1-[2-(2-tent-Butyl-1- /S NH
nmet hanesul fonyl -6 11 O N
Cpd TEL hanesul fonyl am no-1 Findof -3- 0] _
5 yl) - et hyl ] - pyr sautgira- 2- yl } - phenyl )= - NH Name
IN hydroxy-acrylamde OSH N O
E) - N- Hydroxy ;3 (4{1[2 (2 12 O NOH
fret h -yI) acetyl]- N H
pyrra ' phenyl ) -@cryl am de(E)20H\WDo2 9341 {18RAB-
7 IPCT/ EF2009X 053421 ~g >Plr e Naptnyl0l H-indof3HObthyl]-
E)-3-[4-(1-B @ H n-2-vyl pyrﬂéﬁldfﬂ -2-yl} phenyl) acrylamide
phenyl ] - N- hydroxy-&cryl ami de O (E)-N- Hydroxy-3 4{
1-(2- phenyl N-N N OH
2 pyrazot =3=ytmethyt)=pyrrofrdrm=H
2-yl]- heHyI }/ rylamde O
/ o N o (E)-N-Hydroxy-3-[4-(1-{2-[2-(5-
Q S _OH methyl-isoxazol-3-yl)-1H-indol-3-
” yl]-ethyl} -pyrrolidin-2-yl)-phenyl]-
N acrylamide
H
O,N N
/ o (E)-3-(4-{1-[2-(2-tert-Butyl-6-nitro-
9 XN PN | 1H-indol-3-yl)-cthyl]-pyrrolidin-2-
N H yl} -phenyl)-N-hydroxy-acrylamide
H N
~gN ) o (E)-3-(4-{1-[2-(2-tert-Butyl-6-
10 ¥ A _OH | methanesulfonylamino-1H-indol-3-
” yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-
N N-hydroxy-acrylamide
O
Q . OH (E)-3-(4-{1-[2-(2-tert-Butyl-1-
SN N~ -6-
%N N methanesulfonyl-6
11 o N methanesulfonylamino-1H-indol-3-
yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-
Y N-hydroxy-acrylamide
—»>~NH
H
N
/ o o (E)-N-Hydroxy-3-(4-{1-[2-(2-
12 Xy o methyl-1H-indol-3-yl)-acetyl]-
N H pyrrolidin-2-yl} -phenyl)-acrylamide
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wW@Rowalks3ds n- 2-yl ) - phenyl ] -acryl am de
(E)-3-{4-[1-(3,5-D net hyl -1 -phenyl -
1H pyrazol
- N- hydr oxy-acryl am de

N OOH (E)-N-Hydroxy-3-[4-(1- 15 N H
pyrazol o[ 1, 5-a] pyri di n- 3-yl net hyl -

-4-yl met hyl ) - pyrrolidin-
ON ™

0 N N_CPCT/EP2009/053421
16 N H
N 2-yl]-phenyl}

(E) - N- Hydr oxy-3-{4-[(S)-1-(3- N17 N/ H

deF

DyT azol -1 - yi
1acryl am de O Shktukg - N- Hydr oxy- 3-

-propyt )-pyrrofidin-2-

yrT-phenyl }
[4-((S)-1- N8mid

f phenyl acetyl -pyrrolidin-2-yl)- N phenyl]-acrylamde 0
19 N O—| (E) - N-Hydroxy D[4 (1 phenethyl - NH
pyrrol j -2-yl ) -phenyl Pracoy! am de 21 WD 2009/ 118305
13 PCT/ 5534 Cod St uct ur e Nake-3-[Ad! dpenzyl-pyrrolidin-2-yl)-
E) - N- Hydr oxly. {1-[2-(4- 20 N ogppenyl]-N-hydroxy-acrylamide
hydr oxy- pheqyl)) -et hyl ] - pyrrolidi n-R- H yl}
-nhan\/l\-ag[Wamdﬂ Eﬂ(F\-Q (AI Q)-1-[')-(A-l:llmrn-
21 NH ph) et hyl]- pyrrol i di n- 2-y| }- NH
phenyl ) - ydroxy-acrylamde C G
E) - (4 1( S) -i-[2-(4-CHl oro- (E)-N-Hydroxy-3-{4-[1-(2-phenyl-
14 A OH 2H-pyrazol-3-ylmethyl)-pyrrolidin-
L/)\\N H 2-yl]-phenyl}-acrylamide
O
XN .OH (E)-N-Hydroxy-3-[4-(1-
15 H pyrazolo[1,5-a]pyridin-3-ylmethyl-
pyrrolidin-2-yl)-phenyl]-acrylamide
o)
XN -OH (E)-3-{4-[1-(3,5-Dimethyl-1-phenyl-
16 H 1 H-pyrazol-4-ylmethyl)-pyrrolidin-
N 2-yl]-phenyl}-N-hydroxy-acrylamide
O
AN N,OH (E)-N-Hydroxy-3-{4-[(S)-1-(3-
17 H pyrazol-1-yl-propyl)-pyrrolidin-2-
yl]-phenyl}-acrylamide
O
0 A _OH (E)-N-Hydroxy-3 -[4}-('(5)-1 -
18 N phenylacetyl-pyrrolidin-2-yl)-
H .
N phenyl]-acrylamide
O
19 XN -OH (E)-N-Hydroxy-3-[4-(1-phenethyl-
N H pyrrolidin-2-yl)-phenyl]-acrylamide
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22 NH phenyl)-ethyl]-pyrrolidin-2-yl}- H

phenyl ) - N-hydroxy-acrylamde Ne CI Cl O (E)-3-(4-{
wa2§02A{Bpst- Di chl oro- 23 NOH PCT/EP2009/053421

phenyl)-ethyl]-pyrrolidin-2-yl}- NH

phenyl ) - N- hydr oxy-acryl am de 02N O

(E) - N-Hydroxy-3-(4-{1-[2-(4-nitro- 24 N, OH

phenyl )-ethyl]-pyrrolidin-2-yl} H phenyl)-acryl am de

—Cr 0 (E)-3-(4- f I-[2-(2-Chior

p- phenyt ) - 25 H OH

nget hyl] -pyrrol Sauetze yl } - phenyl)- N hydr oxy- aNagleamn de
22 WD 2009/118305 PCT/ EP2009/ 05342 Cpd Structure
Name HOl CI O (E)-3-(4-{ 1-[2-(2,4Dichloro- 26 N CH
phenyl ) hyl]-pyrrolidin-2-yl}- NH
phenyl ydroxy-acryl apide \ F O(E()@ H%dl(oiy 3f(4 {1-[2-(4-
20 }-[2-(27F ! l\d)i-ﬁH et hy, henyl)-ethyl] doyrrohd1n-2-
{pyrrolidi Y- hydr o }%gg%)a emide
E) - N- Hydr ox [ 1- (- hydr oxy”
2- phenyl - -pyrrolidin-2-yl] HO phenyl}-acryl am de
kN O (E)- N roxy-3-{4-[1-(2-hydrpxy-
F
O (E)-3-(4-{(S)-1-[2-(4-Fluoro-
21 AN N .OH phenyl)-ethyl]-pyrrolidin-2-yl} -
\ H phenyl)-N-hydroxy-acrylamide
Cl
O (E)-3-(4-{(S)-1-[2-(4-Chloro-
22 ™ N .OH phenyl)-ethyl]-pyrrolidin-2-yl} -
\ H phenyl)-N-hydroxy-acrylamide
Cl Cl
O (E)-3-(4-{1-[2-(3,4-Dichloro-
23 XN .OH phenyl)-ethyl]-pyrrolidin-2-yl} -
\ H phenyl)-N-hydroxy-acrylamide
O,N
o) (E)-N-Hydroxy-3-(4-{1-[2-(4-nitro-
24 X .OH phenyl)-ethyl]-pyrrolidin-2-yl} -
N .
" H phenyl)-acrylamide
Cl 0
A OH (E)-3-(4-{1-[2-(2-Chloro-phenyl)-
25 H - cthyl]-pyrrolidin-2-yl} -phenyl)-N-
N hydroxy-acrylamide
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29 NOH 2-p-tolyl

phenyl }-acryl am de e

-ethyl)-pyrrolidin-
0 O (E)-N Hydroxy-3

2-yl] HOI H
-(4- { 1-

W@ 2000hysdpoxy- 30 , OH 2- (4- net hoxy- phenyl ) - et hyP¢F/EP2009/053421

pyrrolidin-2-yl} -phenyl)-acrylamde HHO C O
(E)-3-(4-{ 1-[2-(4-Chloro-phenyl)-2- 31 N, OH
hydr oxy-ethyl]-pyrrolidin-2-yl}- HON o H

phenyl ) - N- hydr oxy-acryl am de

23 WO 2009/ 118305

C dI'JL,I/ EPZ00Y97 Uos4Z21 (pd Structure Nane U U O
5 E)-3-(4-{ 1-[S8trt3ude Di chloro 32 N OH Name
phenyl)-2-hydroxy-ethyl]-pyrrolidih- HON o H
2- yl}{phenyl) N- hydr oxy-acryl ani de| 0 OH
el OXY - 3- {4 [1 (3-phenyl - 38 H
2-yl']ophenyl }d @sny 4@{[‘ 2724%fehloro-
rdi h lidin-2-y1}
y olidin-2-y
-WT-pheny| Ji ll %lamide
s 0
-thyl) pyrrolidin-2-
F 0
A OH (E)-3-(4-{1-[2-(2-Fluoro-phenyl)-
27 H/ cthyl]-pyrrolidin-2-yl} -phenyl)-N-
N hydroxy-acrylamide
O
A OH (E)-N-Hydroxy-3-{4-[1-(2-hydroxy-
28 ”/ 2-phenyl-ethyl)-pyrrolidin-2-yl]-
HO N phenyl} -acrylamide
O (E)-N-Hydroxy-3-{4-[1-(2-hydroxy-
29 Xy o 2-p-tolyl-ethyl)-pyrrolidin-2-yl]-
HO N H phenyl} -acrylamide
/
o)
0 (E)-N-Hydroxy-3-(4-{1-[2-hydroxy-
30 A _OH 2-(4-rr}e‘Fhoxy-phenyl)-ethyl]- ‘
” pyrrolidin-2-yl} -phenyl)-acrylamide
HO N
Cl
0 (E)-3-(4-{1-[2-(4-Chloro-phenyl)-2-
31 X N .OH hydroxy-cthyl]-pyrrolidin-2-yl} -
Y H phenyl)-N-hydroxy-acrylamide
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whodogh)sspyrrol i di n-2-yl]-phenyl}-

N yl] -phenyl
(E) - N-Hydr oxy-3-{4-[1-(3-net hyl -

}-acrylamde O N. CH

36 H
acryl am de BtT/@P2009b$3421

(E)-3-{4-[ 1-(3,3-Dichloro-allyl) 37 N H-

pyrrolidin-2-yl]-phenyl}-N hydroxy-
(BE)-3-[4-((S)-1-Cycl opropyl net hyl -
pyrrolidin-2-yl)-phenyl]-N hydroxy-

acrylamde O N OH
38 N H

_acrylam de 24 WO

C dz-UUB/ 116505 PCI/ EPZUUY7 Ubs4Z21  (pd] structure Nane U
5 NOH (E) - 3- [ 4- (§6Bhethre Oycl obutyl nethyl - 39 N HName
pyrrolidin-2-yl)-phenyl]-N hydroxyt acrvl amde 0N
OH (Ect3-[d- (1- Cycl opentyl net hyl 4D
pyrrol - 2-yl ) - phenyl ] - N-hydr oxyr acryl amde O
E) - 3- (S)-1-(2-Cyclghexyl 41 Ng)GH4. {1 2(34D1chloro-
32 8 gy'o) ( 3'\1 - hNe (%) Nl ﬁ§1 39 @Y1 By rrolidin-
‘ -
tetr ah}HQ o gy - etl—ll‘lyl [} -p hydroxy acrylamide
O
AN N,OH (E)-N-Hydroxy-3-{4-[1-(3-phenyl-
33 H propyl)-pyrrolidin-2-yl]-phenyl } -
N acrylamide
N 0
\_¢ A OH (E)-N-Hydroxy-3-{4-[1-(2-pyridin-
34 ” - 2-yl-ethyl)-pyrrolidin-2-yl]-phenyl } -
N acrylamide
STN 0
= ~ A, oH (E)-N-Hydroxy-3-{4-[(5)-1-(2-
35 ” thiophen-3-yl-cthyl)-pyrrolidin-2-
<\l/_ yl]-phenyl} -acrylamide
O
‘<\\ AN N,OH (E)-N-Hydroxy-3-{4-[1-(3-methyl-
36 H butyl)-pyrrolidin-2-yl]-phenyl } -
N acrylamide
Cl e}
=\ AN -OH (E)-3-{4-[1-(3,3-Dichloro-allyl)-
37 H pyrrolidin-2-yl]-phenyl} -N-hydroxy-
N acrylamide
O
XN -OH (E)-3-[4-((S)-1-Cyclopropylmethyl-
38 [ \ H pyrrolidin-2-yl)-phenyl]-N-hydroxy-
<N/; acrylamide
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N H pyrrolidin-2-yl}-phenyl)-acrylamde / NNNO .CH

(E)-N-Hydroxy-3-{4-[(S)-1-(2- 43 H
w@yooaawdsed 1, 5-a] pyridin-3-yl-ethyl)- N PCT/EP2009/053421
pyrrolidin-2-yl]-phenyl}-acrylamde ,,*~ / NN O
(E)-N-Hydroxy-3-(4-{(S)-1-[2-(2- 44 N
nmet hyl - pyrazol o[ 1, 5-a] pyridin-3-yl)- N H ethyl]
-pyrrolidin-2-yl}-phenyl) acrylamde / NO
Coq (B - NFAYAroxy=3-(4-{(R-1-[2-(2- 4p N. OH
5 et hyl - pyr azol Sfrhetara] pyridin-3-yl) N H et hyl Name
ipyrrolidin-2-yl}-phenyl)- acrylanmpde 25 WO
2009/ 118305 PCT/ EP2009/ 053421 Cpd| Structure Nane
¢~/ gﬁi roxmtr 3- (4- [ EP3=[=((D- (-2yclbutheXdthyl-
39 friflu hyl @ aZOl 0[ ,9- N H yrrolidin- 2-yl)-phenyl]-N-hydr0xy-
a] pyridi n- 3N yl]- pyrrol i di n- Zp&@,l dmid
-phenyl) aé\r/yfamde/ N O (E)-3-(4{(9)- 1[2-(2-Ethy|
7 N CH Py ] p\lrl din-3- Vi \ - et h\]/l ] = N H
pyrrol [ d| n- 2 yl}- phenyl - N- hydroxy- acrylamde OH/
NN O N- Hydr e - -(QI-B' ) - 1- { @E){32M4€(1-CtBphr @ Inkbthyl-
40 hydr ox -HH pyrrolidin-2-yl)-phenyl]-N-hydroxy-
pyrazol of 1, ' i di n-3-yl]-ethyl|acrylamide
O
Q\\ M _OH (E)-3-{4-[(S)-1-(2-Cyclohexyl-
41 N cthyl)-pyrrolidin-2-yl]-phenyl} -N-
H .
<\|/ _ hydroxy-acrylamide
O
<:\>\\ « o o (E)-N-Hydroxy-3-(4- {(S)-1-[2-
42 N~ (tetrahydro-pyran-4-yl)-ethyl]-
M H pyrrolidin-2-yl} -phenyl)-acrylamide
7 N/N\ o
~ S S OH (E)-N-Hydroxy-3-{4-[(S)-1-(2-
43 \/©/\)L H/ pyrazolo[1,5-a]pyridin-3-yl-ethyl)-
<\|/ pyrrolidin-2-yl]-phenyl} -acrylamide
4 N/N\
_ O (E)-N-Hydroxy-3-(4-{(S)-1-[2-(2-
44 = \/@/\)L N -OH methyl-pyrazolo[1,5-a]pyridin-3-yl)-
H cthyl]-pyrrolidin-2-yl} -phenyl)-
<N/: acrylamide
4 N/N\
_ O (E)-N-Hydroxy-3-(4-{(R)-1-[2-(2-
45 = AN N,OH methyl-pyrazolo[1,5-a]pyridin-3-yl)-
H cthyl]-pyrrolidin-2-yl} -phenyl)-

acrylamide
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N pyrrolidin-2 -yl)-phenyl]-acrylamd}le NN-~) \ NO
(E)-N-Hydroxy-3-(4-{(S')-1-[2-(2- 49 N CH

w@ye0aai8302-yl - pyrazolo [ 1,5 -a] pyr
3-yl)-ethyl-pyrrolidin-2-yl} N phe
QMN) O (E)-NHydroxy-3-(4-{(S')-1-[2-(2- 50 OH
pyridin-3 -yl-pyrazolo [ 1,5 -a]py
3-yl)-ethyl]-pyrrolidin-2-yl} N H phenyl)-acryl am de

idin- H PCT/EP2009/053421
nyl)-acryl am de

ridin- N

{

JH N N O (E)- NHydroxy-3-(4-{(S

Dy rrol o 2, 3- b] Sgracire- 3-yl ) -et hyl ]+

yrrolidin-2-yl}-phenyl)-acrylamd

-I-{Z2-(IF 51 N OH
N H Name
e 26 WD 2009/118305

46

PCT/ EP200R/ 053421 Cpd Structure N
€5 -1-[2- (2-tent-Butyl
- b] pyridi n=3cyl) - eHhyl ]
X p -p Y- Y Y-
N, OH (E)- N-HM -{4-[1-(2- 53

</:_-

ane HNNO

- (B)N-Hydroidi3- (4 {(S) 1-[2-(2-
- triubfo il Pydizold[ 1.5-
zl\]lpﬂlcﬁﬁ rﬂ}l?%gl? p#rghdm 2-

yl}-phenyl)-acrylamide

47

(E)-3-(4-{(S)-1-[2-(2-Ethyl-
pyrazolo[1,5-a]pyridin-3-yl)-cthyl]-
pyrrolidin-2-yl} -phenyl)-N-hydroxy-
acrylamide

48

(E)-N-Hydroxy-3-[4-((S)-1-{2-[2-(1-
hydroxy-1-methyl-ethyl)-
pyrazolo[1,5-a]pyridin-3-yl]-cthyl} -
pyrrolidin-2-yl)-phenyl]-acrylamide

49

(E)-N-Hydroxy-3-(4-{(S)-1-[2-(2-
pyrazin-2-yl-pyrazolo[1,5-a]pyridin-
3-yD)-ethyl]-pyrrolidin-2-yl} -
phenyl)-acrylamide

50

(E)-N-Hydroxy-3-(4-{(S)-1-[2-(2-
pyridin-3-yl-pyrazolo[1,5-a]pyridin-
3-yD)-ethyl]-pyrrolidin-2-yl} -
phenyl)-acrylamide

51

(E)-N-Hydroxy-3-(4-{(S)-1-[2-(1H-
pyrrolo[2,3-b]pyridin-3-yl)-ethyl]-
pyrrolidin-2-yl} -phenyl)-acrylamide
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6_--C
pyrrolidin-2-yl]-phenyl}-acryl am de

rzz__ ~ZA Himdazo[ 1, 2-a] py

W@ E)oonidIgslr oxy- 3- (4-{(S)-1-[2-(2-

met hyl -i m dazo[ 1, 2- a] pyri di n-
-pyrrolidin-2-yl
(BE)-3-(4-{(S)-1-[2-(3,5-D net hyl -
H pyr azol

3-yl)

}-phenyl)- N acry

-4-yl)-ethyl] 55 HOH

ridin-3-yl-ethyl)-
N O
-[2-(2- 54 Nedd/EEX409/053421
H et hyl ]
lamde NN O
phenyl - 1

DYT T Ol 1 di n- 2-yT }-phenyl ) - N-hydr OXyF

N N acrylam de O,

ng\lO(E)-Nwdrsmeﬁrem- {(5)-1-[2L(3- 56 N ONbme
ret hyl - 5- phenyl -i soxazol -4-yl) \ H et hyl]
-pyrrolidﬁn-z-yl }-phenyl)- acrylapide QOO0
-(4-{(9-1-[2-(5- 5
eny - oxazol - 4-91) - et hyl ](EN' : %5“ [2-2- te”B“t}yllllH'
di n\2-yl }- PHani deP %? f‘?%? v
PCT/ EP2009/ 05342 d Structure Namg" Ihy enyl)-N-hydroxy-

E) - N Hydr oxy™Ns: { (9-1-[2-(1
)yrazol 4- yI) hyI] pyrrolldln 2-

wryls@
yl}- N

nenyl) a ryldnlue ~NNO (E-NHy

59 N OH net hyl - | H py
)yrr L\di 2-yl}- phenyl) cr¥hawid

roxy=-3—=(4- ¢
razol -4-yl)-ethyl] N
E(E)-N-Hydroxy-3-{4-[1-(2-

53 H imidazo[1,2-a]pyridin-3-yl-cthyl)-
pyrrolidin-2-yl]-phenyl} -acrylamide
_N
” 1 0 (E)-N-Hydroxy-3-(4- {(S)-1-[2-(2-
54 = AN N .OH methyl-lmlda}zg[l ,2-a]pyridin-3-yl)-
H cthyl]-pyrrolidin-2-yl} -phenyl)-
N acrylamide
©\N’N\ . (E)-3-(4-{(S)-1-[2-(3,5-Dimethyl-1-
55 )QZ:\ “ oH phenyl-1H-pyrazol-4-yl)-ethyl]-
N~ pyrrolidin-2-yl} -phenyl)-N-hydroxy-
N \/©/\)L H acrylamide
o) N\
— 0o (E)-N-Hydroxy-3-(4-{(S)-1-[2-(3-
56 d\c \/@/\)‘\ N,OH methyl-5-phenyl-isoxazol-4-yl)-
H cthyl]-pyrrolidin-2-yl} -phenyl)-
<N/; acrylamide
oL
\ { 0 (E)-N-Hydroxy-3-(4- {(S)-1-[2-(5-
57 _OH methyl-2-phenyl-oxazol-4-yl)-ethyl]-

P
P
§/
Ir=z

pyrrolidin-2-yl} -phenyl)-acrylamide
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N O (E)-NHydroxy-3 -(4- {(5)-1-[2 60 NOH
(1, 3,5-trinethyl-1H pyrazol -4-yl) -

wo pywnad3ndi n- 2-yl } - phenyl ) N acryl am de

H et hyl ]
>~N- NeCQx/€P2009/053421

E-3-(4-{(S)-1-[2-(1 tort-Butyl-3,5 61 dinethyl-1 N

pyrrolidin-2-yl}-phenyl)-Nhydroxy N acrylamde N, O
(BE)-3-(4-{(S)-1-[2-(i- 62 N H
Cycl opropyl net hyl -3, 5-di methyl N H
Cpd 177 Pyrazol-a-yry-etnyl T-pyrrol rdinF2- yi}
5 1phenyl ) - N- hydsouytuaer yl ami de N O | N NOH Name
E)- N-Hydroxy-3-{4-[(S)-1-(2- 63 1| H pyrazol - |
1yl -e N)-pyrrolidm2-yl] N pheny]} -acrylam de 28
NO 2009/ 1328305 PCT/ EP2008/ 053421 Structure Nane
NO\N, OH (E)- dEQ -3;0@4-{(SCFEgzli-EYGWMéA‘mS)-1_-[2-(1H-
58 met hyl |1 ethylly N 1/ H pyrazol-4-yl)-cthyl]-pyrrolidin-2-yl;-

Ly>p#Henyl ) -acryl am d
-d1-[2-(4-Bronp- 65 N

ephegy)meryjanNd© | OH
H H pyrazol -1-yl)

~N- N\
@)
\QZ\\ L on (E)-N-Hydroxy-3-(4- {(S)-1-[2-(1-
59 \/O/\)‘\ H methyl-1H-pyrazol-4-yl)-ethyl]-
<\|/ pyrrolidin-2-yl} -phenyl)-acrylamide
~N- N\
— O (E)-N-Hydroxy-3-(4-{(S)-1-[2-
60 )\C \/@/\)L N -OH (1,3,5-trimethyl-1H-pyrazol-4-yl)-
H cthyl]-pyrrolidin-2-yl} -phenyl)-
<N/: acrylamide
Slon

_ o (E)-S-(4-{ (S)-1-[2-(1-tert-Butyl-3,5-

61 “ OH dimethyl-1H-pyrazol-4-yl)-ethyl]-

N~ pyrrolidin-2-yl} -phenyl)-N-hydroxy-
<N/\/©/\)‘\ H acrylamide
N~ N\
v N 0 (E)-3-4-{(5)-1[2(1-
6 MN/OH Cyeclopropylmethyl-3,5-dimethyl-
H 1 H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-
<\l/_. yl} -phenyl)-N-hydroxy-acrylamide
L 0
N L oH (E)-N-Hydroxy-3- {4-[(S)-1-(2-

63 L\ ” pyrazol-1-yl-ethyl)-pyrrolidin-2-yl]-

phenyl} -acrylamide
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NN O (E)-3-(4-{(S)-1-[2-(3,5-Di methyl 66 NOH
pyrazol -1-yl)-ethyl]-pyrrolidin-2-yl}- NH
w@b@asigzeN- hydr oxy-acrylamde U NN O PCT/EP2009/053421

(E) - N- Hydr oxy- 3- (4-{1-[2-(3, 4,5- 67 NOOH

t

pyrrolidin-2-yl}-
(B)-3-[4-((9)-1-{2-[3-(2, 2-Di et hyl -

i met hyl - pyrazol -1-yl)-ethyl]- H

phenyl ) -acryl am d

e NO1,05 U OHO

68 NON , OH

deF
#

DT Opyl ) - 5- hydr oXy- 4- met hyl N pyraz

{1pyrrolidin-2-gtrhetukk H phenyl ] -N-h

ol - I -yl J-ethyl}
ydr oxy- acr yNaiede
-3, 5- 69 N. OH

r NO(E)-3-(4-{(S)-1-[2-(4-Brono

imet h mgazol-l-yl)-ethyl]- pyrr
yly-

ol i di n-2-yl}

el By L e S e
64 E) - 3- (4-{( 4- Br omp- 3- 70 -pyrazo -1-yl)-ethyl]-
et hyl - pyr a 4>y -ethyl]- N pyrrohdln 2-yl} -phenyl)-acrylamide
pyrrolidin- '} phenyl ) - N- hydroxy N H acrylam de N O
r)-i\rrln.uuxr F4=—(S)=—F+t2=(3 N7 NoHH
rmthﬁmﬁzol-l-yl)-ethy] N H
pyrrol i t2-yl}- phenyl\) - cr/gl_lam dE(E)-3-(4-{(S)-1-[2-(4-Bromo-
65 L\ H pyrazol-1-yl)-ethyl]-pyrrolidin-2-yl} -
<\1/ phenyl)-N-hydroxy-acrylamide
N
| N 0 (E)-3-(4-{(S)-1-[2-(3,5-Dimethyl-
66 L\ X N/OH pyrazol-1-yl)-cthyl]-pyrrolidin-2-yl} -
N H phenyl)-N-hydroxy-acrylamide
N
Iﬁ“ 0 (E)-N-Hydroxy-3-(4-{1-[2-(3,4,5-
67 L\ X N/OH trimethyl-pyrazol-1-yl)-ethyl]-
N H pyrrolidin-2-yl} -phenyl)-acrylamide
MOH o (E)-3-[4-((S)-1-{2-[3-(2,2-Dimethyl-
63 N~N . _OH propyl)-5-hydroxy-4-methyl-
\\\ ” pyrazol-1-yl]-ethyl} -pyrrolidin-2-yl)-
<\l/ phenyl]-N-hydroxy-acrylamide
Brﬁy o (E)-3-(@-{($)-1-[2-(4-Bromo-3 5-
69 N S _OH dimethyl-pyrazol-1-yl)-ethyl]-
L\ ” pyrrolidin-2-yl} -phenyl)-N-hydroxy-

acrylamide
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wW@Rowalks3ds n- 2-yl } - phenyl ) - acryl am de

NO N OH (E)-N Hydroxy-3-(4-{(S)-1-[2-(5- 72 H

nmet hyl - pyrazol -1 -yl )-ethyl] N

CF3 N O PCT/EP2009/053421

(E) - N- Hydr oxy-3- (4-{(S)-1-[2-(3- 73 N. OH

trifluoronethyl-pyrazol-I|-yl)-ethy

pyrrolidin-2-yl}-phenyl)-acryl am de

(E) - N- Hydr oxy-3-{4-[1-(2-im dazol -

N H
NC-\) NO,6OH
74 N

-

Cpd -yl -etnylr)-pyrrolidin-2-yl|-phenyff- N acrylam de

4 *N, N N O (E)- NStiycltuoxy- 3- (4-{(S)-1r[2-(1- 75 Nahid
methyl -1H[1,2, 3]triazol-4-yl)- NH ethyl]
{pyrrolidin-2-yl}-phenyl) acrylam de 30V\D
2009/8r 5 PCT/ EP2009/ 053421 Cpd @br U
HN OH ( %/ R‘F h‘f”ﬁ?

70 et hyl) - 1H- h‘?F y yraz 1)-ct
pyrrolidin- %)GT%WH‘G? éﬂ% INi‘ePN)ﬁ—Pydroxy'
$i N-N.NO ( Laarylpmide. 77 / \ -
trimethyl sil
n1 2 Q1 4+ o~ P Y
L, &, 9]t I azu Ul =

°N
L 9 (E)-N-Hydroxy-3-(4-{(S)-1-[2-(3-
71 \\\ XN -OH methyl-pyrazol-1-yl)-ethyl]-
\ H pyrrolidin-2-yl} -phenyl)-acrylamide
| N o)
N S _OH (E)-N-Hydroxy-3-(4-{(S)-1-[2-(5-
72 L\ ” methyl-pyrazol-1-yl)-cthyl]-
<\l/_ pyrrolidin-2-yl} -phenyl)-acrylamide
CF;
A\
| N 0 (E)-N-Hydroxy-3-(4-{(S)-1-[2-(3-
73 N\\\ XN -OH trifluoromethyl-pyrazol-1-yl)-ethyl]-
\ H pyrrolidin-2-yl} -phenyl)-acrylamide
N
Y o -
N S OH (E)-N-Hydroxy-3-{4-[1-(2-imidazol-
74 L\ H/ 1-yl-ethyl)-pyrrolidin-2-yl]-phenyl} -
<\1/ acrylamide
\N/N*
_N o) (E)-N-Hydroxy-3-(4-{(S)-1-[2-(1-

75 \\Q\\ A N/OH methyl-1H-[1,2,3]triazol-4-yl)-

H cthyl]-pyrrolidin-2-yl} -phenyl)-
N acrylamide
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W 2002/184305 i azol -4-yl)-ethyl]-pyrrolidin-
N H2N N-N

N 2-yl }-phenyl)-acrylam de HN OH
(BE)-3-(4-{(S)-1-[2-(1 -Benzyl-IH 7

- phenyl ) - N- hydr oxy- acryl am de
(B)-3-[4-((S)-1-{2-[ 1-(4-Am no-
,2,3]triazol-4-yl]- ethyl}

P

NNNO

8

~ 2- yPGT/EP2009/053421
"N

henyl)-1H[1

-pyrrolidin-2-yl)-phenyl]-N N O hydroxy-acrylam de C

C dHI\I-(J‘I AN NN ON OHd (E)-N Hydr oxXyf o-(4-1
5 S)-1-[2-(2H Sfrubture Name
etrazol -5-yl)-ethyl]-pyrrolidin-2tyl}- N
phenyl ) ylam de 31 WD 2009/ 118305
PCT/ EP2 053421 Cpd StrucéHre Name . N, NON OH
ot e Dh g azol -5 Y1) - Syl 1= N W H4-(S)-1-12-1-0-Benzyloxy-
76 pyrrol idi nN2-Y4 }- phenyl ) qacryl ani deCthyh-LR; [ 3] fgiazed-4-yl]-cthyl; -
E) - N- Hydr oXyA3 - (4- - 1- 2- (1- | B2roldi s thgnylIN-hydroxy-
| Ht etrazol - 5-yI) - et N/ H pyrra&rylamide2- y|}
{phenyl ) -acryl anN 0
HN/OH
DNT O NNELNY o (E)-N-Hydroxy-3-(4-{(S)-1-[2-(1-
77 7\ — trimethylsilanylmethyl-1H-
\_«_\ [1,2,3]triazol-4-yl)-ethyl]-pyrrolidin-
N 2-yl}-phenyl)-acrylamide
HN/OH
N o
Oﬂ N" N (E)-3-(4-{(S)-1-[2-(1-Benzyl-1 H-
78 \:«_\ [1,2,3]triazol-4-yl)-ethyl]-pyrrolidin-
2-yl}-phenyl)-N-hydroxy-acrylamide
N
H,N
N-N :
g (E)-3-[4-((S)-1-{2-[1-(4-Amino-
79 phenyl)-1H-[1,2,3]triazol-4-yl]-
cthyl}-pyrrolidin-2-yl)-phenyl]-N-
O _ .
N N hydroxy-acrylamide
HN-OH
N,
HN N 0
N= . OH (E)-N-Hydroxy-3-(4-{(S)-1-[2-(2H-
80 H - tetrazol-5-yl)-cthyl]-pyrrolidin-2-yl} -
<\1/ phenyl)-acrylamide
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NOH (E)- N-Hydroxy-3 -[4-(1-f 2-[3 83 N N |
1
WO edos ks3ps - pyrrol i din-
NOH O (E)- N-Hydroxy-3-(4-{(S)-1-[2-[(2)-
hydr oxyi m no] - 2- (5- nmet hyl - I -
H pyrazol -4-yl)-ethyl]

-(3 -trifluoronethyl-phenyl)- N

N ON
HO

i H phenyl -
1 H pyrazol -4-yl]

2-yl)-phenyl ] -acryl am decT/EP3609/053421

84 N
N H phenyl -1

pyrrolidin-2-yl}-phenyl)-acrylanmide O N N CH
Cog (E)- N Hydroxy-3-{4-1(S)-1-(2 85 N[N H
5 pyrazol o[ 1, 5- afpiciude n- 3-yl -et hyl )+ Name
piperidin-2-yl]-phenyl} -acrylamde CZ O \ / A SCH
) -N-Kydmnox 3 4128 N NH
pyrazolo[ N 5-a] pyri di n-3eyl -et hyl )
azepan-"-YI ] - phen sacllyl an de ~ pEISHgosyGot1 483 b%2-(2-
81 PCT/ EP20091 065342 d Striict ure NamethyhHIgetiepl-5-yD)-ethyl]-
3-[4- ((E) - 2- Ny ar banoyl - 87 N myrrolidin-2-yl{-phenyl)-acrylamide
i nyl ) - phen§ ] : 4- [ 2- (2- methyl - | H
inrlnI_Q_\J/I)_ - Dj i = |
N=N,
! N— 9]
Nx “ oH (E)-N-Hydroxy-3-(4- {(S)-1-[2-(1-
82 N” methyl-1H-tetrazol-5-yl)-ethyl]-
<\|j I H pyrrolidin-2-yl} -phenyl)-acrylamide
O
NN -OH
> ” (E)-N-Hydroxy-3-[4-(1-{2-[3-
23 g N phenyl-1-(3-trifluoromethyl-phenyl)-
N 1 H-pyrazol-4-yl]-ethyl} -pyrrolidin-
}/@ 2-yl)-phenyl]-acrylamide
F
F
F
N,OH
A o (E)-N-Hydroxy-3-(4-{(S)-1-[2-{(2)-
%4 N™ | A hydroxyimino]-2-(5-methyl-1-
N N NH phenyl-1H-pyrazol-4-yl)-ethyl]-
@ \/_\/ HO pyrrolidin-2-yl} -phenyl)-acrylamide
L ?
N X N,OH (E)-N-Hydroxy-3-{4-[(S)-1-(2-
85 N= H pyrazolo[1,5-a]pyridin-3-yl-ethyl)-
LN/: piperidin-2-yl]-phenyl} -acrylamide
[ i
N X oM (E)-N-Hydroxy-3- {4-[(S)-1-(2-
86 N= H pyrazolo[1,5-a]pyridin-3-yl-ethyl)-

azepan-2-yl]-phenyl} -acrylamide
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W@ 260018393 - | H i ndol

N carboxylic acid tent-butyl ester
(E) - N-Hydroxy-3 -(4- {4-nmethyl- |
-3-yl)-ethyl]-
pi perazin-2-yl}-phenyl)-acryl am de
(E)-N-Hydroxy-3 -(4- { 1-[2-(2- 89
nmet hyl -1 H-indol -3-yl)-ethyl]- N/

pi perazi n-2-yl }-phenyl)-acryl am de

N H

OL ~OCNHO
-[2- 788 N.OH
PCT/EP2009/053421
CNCNHO OH
N
H
CNr-—~AH NNO

Ey-N-Hydroxy-3 - {4-[4-methyl- 1

F(2- 90 NOH

ng pyrazol o[ 1, 5- afpriciude n- 3-yl -ethyl )r N H Name
pi perazin-2-yl]-phenyl}-acrylamdel CNO (E)-3- {
3-Fluo &S) 1-(2 91 NN OH
pyr azo a] pyridin-3-yl-ethyl)| N
pyrrol idi -¥ ] - phenyl }5 N-hydroxyr N acryl am de 33
O 2009/ 118305 PCT/ ER20QP/ 053421 d Structure Nane
0 (E)-3- {3>Chl SyN1-(2 92 N-GH(BM2-Hydroxycarbamoyl-
g7 Byr azol o[ 1, di n- 3- {]|I - et hyl ) } vinyl)-phenyl]-4-[2-(2-methyl-1H-
indol-3-yl)-ethyl]-piperazine-1 -
N carboxylic acid rert-butyl ester
£
NH
7 0
A OH (E)-N-Hydroxy-3-(4-{4-methyl-1-[2-
88 H/ (2-methyl-1H-indol-3-yl)-ethyl]-
[ N piperazin-2-yl}-phenyl)-acrylamide
N
|
NH
7 o
S OH (E)-N-Hydroxy-3-(4-{1-[2-(2-
89 N~ methyl-1H-indol-3-yl)-ethyl]-
[ N H piperazin-2-yl}-phenyl)-acrylamide
N
H
AR
N O
S OH (E)-N-Hydroxy-3-{4-[4-methyl-1-(2-
90 ”’ pyrazolo[1,5-a]pyridin-3-yl-ethyl)-
[ N piperazin-2-yl]-phenyl} -acrylamide
N
|
O
== E S OH (E)-3-{3-Fluoro-4-[(S)-1-(2-
o1 \ A ;©/\)L” pyrazolo[ 1,5-a]pyridin-3-yl-cthyl)-
N N pyrrolidin-2-yl]-phenyl}-N-hydroxy-
N Q/_ acrylamide
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w@yooaawdsed 1, 5- a] pyri di n- 3-yl

pyrrolidin-2-yl]-phenyl}-N hydroxy-

CH (BE)-3- {2-Fluoro-4-[(S)-1-(2 N

-ethyl) -

N acrylamde F O

93 g N N PCT/EP2009/053421

pyrrolidin-2-yl]-phenyl}-Nhydroxy N acrylamde O
(E)-3- { 3,5-Difluoro-4-[(S)-1-(2- 94 NF NI CH
pyrazol o[ 1, 5-a] pyridin-3-yl-ethyl) N
pyrrolidin-2-yl]-phenyl}-N hydroxy- N F acryl am de
Cod INNTO (B-3-3-{(9-1-12-(3, 5-Di met hyl - 95 NOH
5 1H pyrazol - 4- ySdruetuly! ] - pyrrolidint2- N yl} Name
1phenyl)- N hydroxy-acrylanide N O
-3,5- 96 N OH
oyl ] N @)-3-{3-Ch10r0-4-‘[(§')-1-(2-
- Nthydr oxy| PYaesoalaiadeyridip-g-yl-cthyl)-
4 4( R4 - -3,5 97 wrmhri}m@-ymﬂhenyl}-N-hydroxy-
li met hyl'- | H-pgyrazol -4-yl)-ethyl] N #4rylamide

DY T olidin-2- 1 nhpn\/l \- NE h\/dr OXVE

acr \/I anm de

rralidin- enyH} - N-
ar/ EP20/ 05342

q
I
NOH (E -3-{4- [(S) f-(2 Be@zenesulf
d
E

21518 rug)’i é% ethyl)-

1
in-2-yl]-phenyl}-N-hydroxy-
acrylamlde

94

(E)-3-{3,5-Difluoro-4-[(S)-1-(2-
pyrazolo[1,5-a]pyridin-3-yl-ethyl)-
pyrrolidin-2-yl]-phenyl}-N-hydroxy-
acrylamide

95

(E)-3-(4-{(S5)-1-[2-(3,5-Dimethyl-
1 H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-
yl} -phenyl)-N-hydroxy-acrylamide

96

(E)-3-(4-{(S)-1-[2-(1-Ethyl-3,5-
dimethyl-1H-pyrazol-4-yl)-ethyl]-
pyrrolidin-2-yl} -phenyl)-N-hydroxy-
acrylamide

97

(E)-3-(4-{(S)-1-[2-(1-Butyl-3,5-
dimethyl-1H-pyrazol-4-yl)-ethyl]-
pyrrolidin-2-yl} -phenyl)-N-hydroxy-
acrylamide

98

(E)-3-{4-[(S)-1-(2-Benzenesulfonyl-
cthyl)-pyrrolidin-2-yl]-phenyl } -N-
hydroxy-acrylamide
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(E)-3-(4-{(S)-1-[2-(3,5-Diethyl -1 H 99 N OH

pyr azol

-4-yl)-ethyl]-pyrrolidin-2-yl}-

N

w@b@asigzeN- hydr oxy-acrylamde HN N O (E)- 3- (BeT/£P2009/053421

(5)-1-[2-(3-tent-Butyl-5- 100 N OH
| H pyrazol -4-yl)-ethyl] H

pyrrolidin-2-yl}-phenyl)-N hydroxy-

O (E)-N-Hydroxy-3 -(4- {(5)-1-[2-(

met hyl -

N acryl am de N P%
2- 101 NOH

deisopropyl-zl—l-tetrazm-b-yl)-etnylj- N—H
4 pyrrolidm 2-yl $truptaeayl ) -acrylanide N N N ONbime
E)-N-Hydroxy-3 -(4- {(5)-1-[2-(1-{102 NOH
i| sopr N-1Htetrazol -5-yl)-ethyl]F NH
pyr ol hdi - | }-phenyl )eacrylamde,_ U F3C -'--N NN O
IIE\Iy(E)- F droxy%s-p Pt ) 2-/b>ér(3, 3, @1?0@ ¥®)-bf-(3,5-Dicthyl-1H-
99 {rifl upro-propyl tétrdyol -5-yl | pyragols4ethgthyl]-pyrrolidin-2-yl}-
1pyrrolidin- R enyl ] - acryl anj eienylp-Nvh y-acrylamide
E)-3-(4-{(§)-1-[2-(2-tent-Butyl-2H 104 N1 N, H
ttetrazol -5-y )-ef h\J/I ] -p\J/rrnI idi n-’)-\J/I }- NN
phenyl ) -~ N- hydr oxy-acryl am de 35 WJ 2009/ 118305
PCT/ E 3421 Cpd Spructure Naf®-3-M-{(SN R-88-rerr-Butyl-5-
100 E) - 3- { (5)-1-J2:42- clombut Yl | md@§1- NH-pPHzol-4-yl)-ethyl]-
2H-tetrazol=p -y et hyl ]H pyrro | pdidld#h-2-yl} -phenyl)-N-hydroxy-
<\l/: acrylamide
)\ /N
NN 0
N= (E)-N-Hydroxy-3-(4-{(S)-1-[2-(2-
101 \Q\\ XN -OH isopropyl-2H-tetrazol-5-yl)-cthyl]-
N H pyrrolidin-2-yl} -phenyl)-acrylamide
-N
N” \N/< 0
NEQ\\ . OH (E)-N-Hydroxy-3-(4-{(S)-1-[2-(1-
102 N~ isopropyl-1H-tetrazol-5-yl)-cthyl]-
<\|/\/(>/\/‘L H pyrrolidin-2-yl} -phenyl)-acrylamide
F3C\/\N’N\~N
N= 0 (E)-N-Hydroxy-3-[4-(1-{2-[2-(3,3.3-
103 \Q\\ \/@/\)‘\ N/OH trifluoro-propyl)-2H-tetrazol-5-yl]-
H cthyl} -pyrrolidin-2-yl)-phenyl]-
<\l/_. acrylamide
@)
N X yoH (E)-3-(4-{(S)-1-[2-(2-tert-Butyl-2H-
104 N W/\\ H tetrazol-5-yl)-ethyl]-pyrrolidin-2-yl} -

phenyl)-N-hydroxy-acrylamide
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N Hyl} -phenyl)-Nhydroxy-acrylamide 02N 'N E -N-H
drox -3- 4- -1- 2- 2- 4- % No OY Y[ ((~{[ 106 N
wordwaissphenyl ) - 2H-tetrazol -5-yl] N OH PCT/EP2009/053421
ethyl}-pyrrolidin-2-yl)-phenyl]- N H acrylamde N'N N
\' N2 O (E)-N-Hydroxy-3-[4-((S)-1-{2-[1-(4- N 107 Z
N.OH nitro -phenyl)-1Htetrazol-5-yl]- "j17 NH
ethyl} -pyrrolidin-2-yl)-phenyl]- acrylamde HN'N N O
Cpd (B -3 (3~ T (S)-1-[2-(5-Tent-Buryrrl 108 H OH
4 11,2, 3]triazol Séuytuye et hyl ] -pyrroljdin- N 2- yNhme
1phenyl)-N hydroxy-acrylamde 0 (E)-3- [4-((S)-1-
{2-] -Dirrethyl | - 109 N NO
t et -pyran 4-ylmethyl )-1 H| pyrazol -4-yl]-ethyl
Y- pyrrONL n- 2- yI) NI jOHOH (E)-3-(4-{(S)-1-[2-(2-Cyclobutyl-
105 ph)enyl ] dr oxy e O (B) 2riktdegoioscyt) iyl Mpyrfolidin-2-
- H 1} -phenyl)-N-hydroxy-acrylamide
1,3, 5- trlmst <Tpyrazol -4-yl) - }II\I}é)N_-Y)eth)?,I] i
-pyrrolldln- =}-phenyl) N acrylamde 36 WO
2009/ 1183065 PCH EP2009/ 653421 CpdrStruct ureNamre—0
e
N o (E)-N-Hydroxy-3-[4-((S)-1- {2-[2-(4-
106 NQQ\\ “ OH nitro -phenyl)r2‘H-tetrazol-5 -yl]-
N~ cthyl} -pyrrolidin-2-yl)-phenyl]-
N\/©/\)LH acrylamide
NcN\ /O/NOZ
v N 0 (E)-N-Hydroxy-3-[4-((S)-1-{2-[1-(4-
107 N\Q\\ \/@/\)‘\ N _OH nitro-phenyl)-1H-tetrazol-5-yl]-
H ethyl} -pyrrolidin-2-yl)-phenyl]-
<\‘/_ acrylamide
HN/N‘\N o
ﬂ « on (E)-3-(4-{(S)-1-[2-(5-tert-Butyl-1H-
108 M” [1,2,3]triazol-4-yl)-ethyl]-pyrrolidin-
<\|/ 2-yl}-phenyl)-N-hydroxy-acrylamide
O
N (E)-3-[4-((S)-1-{2-[3,5-Dimethyl-1-
109 N X o (tetrahydro-pyran-4-ylmethyl)-1H-
= \/@/\)L OH pyrazol-4-yl]-ethyl}-pyrrohdm-2-yl)-
N~ phenyl]-N-hydroxy-acrylamide
&
O
S _OH (E)-N-Hydroxy-3-(4-{(R)-1-[2-
110 >f\ ” (1,3,5-trimethyl-1H-pyrazol-4-yl)-
NoLOON ethyl]-pyrrolidin-2-yl}-phenyl)-
;\l acrylamide
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N- Hydroxy-3-(4-{(R)-1-[2-(1, 3,5- 111 H, CH
trimethyl-1H pyrazol-4-yl)-ethyl]- NN
wW@Rowals3ds n- 2-yl } - phenyl ) N propionanmide 0  PCT/EP2009/053421

N- Hydr oxy-3-(4- {(5)-1-[2-(1,3,5- 112 HOOH
trimethyl -1 H pyrazol -4-yl)-ethyl]-N N N
pyrrolidin-2-yl}-phenyl) N = propionanide OH I SOCH
N- Hydroxy-3-[4-((S)-1-{2-[2-(1- N

Cpa MYdroxy-T-methylr-ethyl)- TI3 N~

5 pyrazol o[ 1, 5- afpriciude n- 3-yl ] -ethyl | }- HO Name
pyrrolidin-2-yl)-phenyl] propionanide N N O
N Hydr oxy-3-{4-[(S)-1- (20 114 ragol o
1, Al N y¥. di . 3[( ) (| i N;Hy[droxy-s-(4-{(R)-l-[z-(l,3,5-

111 pyrrol iy B opi onanj giemethy \\H-pgrazql+4-d)-cthyl]-
IN- Hy dmMox yi- ¥-1-[2-(1- 115 N py@rlidin-2-yl}-phenyl)-
il sopr op/N/ -5-yl) - et hyl ] f pripieinamide
pyrrolidin- 2-v|1 phenyl) propionamde U O off

E)-3-(4-{(S)-1- [2 (1, 5®|rrethyl 3
DXO0- 2 ' HoHN

H

-phenyl - 2, 3-di_ hydr
Si\\ N
J

NlLON

\N </::

116 yN-_H
N-Hydroxy-3-(4-{(S)-1-[2-(1,3,5-
trimethyl-1H-pyrazol-4-yl)-ethyl]-
pyrrolidin-2-yl} -phenyl)-
propionamide

113

N-Hydroxy-3-[4-((S)-1-{2-[2-(1-
hydroxy-1-methyl-ethyl)-
pyrazolo[1,5-a]pyridin-3-yl]-cthyl} -
pyrrolidin-2-yl)-phenyl]-
propionamide

114

N-Hydroxy-3-{4-[(S)-1-(2-
pyrazolo[1,5-a]pyridin-3-yl-ethyl)-
pyrrolidin-2-yl]-phenyl} -
propionamide

115

N-Hydroxy-3-(4-{(S)-1-[2-(1-
isopropyl-1H-tetrazol-5-yl)-ethyl]-
pyrrolidin-2-yl} -phenyl)-
propionamide

116

(E)-3-(4-{(S)-1-[2-(1,5-Dimethyl-3-
oxo0-2-phenyl-2,3-dihydro-1H-

pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -
phenyl)-N-hydroxy-acrylamide
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(E)-3-(4-{(R-1-[2-(3,5-D net hyl -

1H pyrazol

-4-yl)-ethyl]-pyrrolidin-

117 N/ NH
2- "Nyl}

- phenyl ) - N- hydroxy-acrylam de H O N OH
3-(4-{(R-1-[2-(3,5-Dinethyl-1H 118 N/ NH

4-yl)-ethyl]- pyrrlldln 2-

.de H
2+ (1- oH
120 N N

yr|d|n 3-yl]-ethyl

C d|oyra20|-4-y|)-etny|J-pyrr0|iai n-Z2-yr'y- N

5 phenyl ) - N- hydr sttyetai©pi onam de H 0 N OH Name
3-(4-{(S)-1-[2-(3,5-Dinethyl-1H 119 N/ NH
)yrazol vl }- "N

O(E)-3-(4-{(R)-1-[2-(3,5-Dimethyl-
1 H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-
ﬁ *phenyl)-N-hydroxy-acrylamide

B opi ona

pyrrolidin-2-yl)-phenyl]- HO propipbnanide 0

N Hydr oxy- 3- {4 [(R)_l (20121 " NH

i d ~etthyl ) F 3.0M-NR)-1-[2-(3,5-Dimethyl-1H-
f

hy3€201-4-y1)-ethyl]-pyrrolidin-2-yl} -
phenyl)-N-hydroxy-propionamide

119

3-(4-{(S)-1-[2-(3,5-Dimethyl-1H-
pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -
phenyl)-N-hydroxy-propionamide

120

N-Hydroxy-3-[4-((R)-1-{2-[2-(1-
hydroxy-1-methyl-ethyl)-
pyrazolo[1,5-a]pyridin-3-yl]-cthyl} -
pyrrolidin-2-yl)-phenyl]-
propionamide

121

OH

Iz

N-Hydroxy-3-{4-[(R)-1-(2-
pyrazolo[1,5-a]pyridin-3-yl-ethyl)-
pyrrolidin-2-yl]-phenyl} -
propionamide

[0064]

Also provided in accordance with the present teachings are prodrugs of the

compounds disclosed herein. As used herein, “prodrug” refers to a compound (“parent

compound”) having a moiety that produces, generates, or releases a compound of the present

teachings (“active compound”) when administered to a mammalian subject. Prodrugs can be

prepared by modifying functional groups present in the active compounds in such a way that the

modifications can be removed, cither by routine manipulation or iz vivo, from the parent

compounds. Examples of prodrugs include compounds that contain one or more molecular

moieties that are appended to a hydroxyl, amino, sulthydryl, or carboxyl group of the active

compounds, and that, when administered to a mammalian subject, is/are cleaved in vivo to form

the free hydroxyl, amino, sulthydryl, or carboxyl group, respectively, and to release the active
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[0064] Al so provided in accordance with the present
teachi ngs are prodrugs of the conpounds disclosed
wheooeilm30As used herein, "prodrug” refers to aPCDEPmaGS3421
("parent conpound”) having a noiety that produces,
generates, or releases a conpound of the present
teachings ("active conpound”) when adm nistered to a
manmal i an subj ect. Prodrugs can be prepared by
compdﬁ@lg' EYél‘lg;@eJ SHzb dr@PAdan IR DR cBE RS Rhate Narld R nAfatd dBivatives of
s in such’a way that the nodifications can be
hydroxm\p@dno Ginctienal pypupointthyeonmonn g ighe prscat tepehingsy Freparation
S«
and e g S T Y SRS PR dRIER LB Petivry
Systermjf ¥ol. &4 of thatA.arSe Sﬁlpp&rmdﬁ Qetics, anchindti@xydrsibenGareiers in Drug

sul or, carbox rou of the active
Deszg'wﬂp‘g%mﬁ B Bt cric HFA Asvasirtion 2ad Rersprmaes Bigss: 1987,
the enfitélliREIsurch f @high ﬁfreqaé&ﬁorht@d Bl Yk Bed 1R%dTh fdrAfl pufRees.

hydr oxyl, am no, sulfhydryl, or carboxyl group,

res ectlvely and to release the active 38 WO
[0065 D o Olesterfarsesofsksrgommayndy ays e to dhsmpenghidcachingsiyclleof

phaerértegEH%CG%HI@&Itéﬂgﬁl(@ﬁﬁﬁlQﬁ@art {hgf R madibenaRahe free acid

derivatives of hydroxy and am no functional groups iIn
form, sueh a@:@rﬁpo crbexydic apiddomr, esentantrmébhdm gsxanplespdsathi esters include

o S5 Sy BT L BOERETRAD e AL Y
carborldtoraf), hﬂyEeﬁrE(eSg aSymoﬁsuumaﬁeﬁ Ia&ﬁns ﬂlﬁﬁhdiﬂg of 6-10 carbon atoms) and

Bi reverS|bIe rriers in an,
heteropysd analoghep Flt?é‘?c?% ﬁ%r%@@m‘:&%\?f A Bes dpman- éﬁgmﬁcﬂ can be
selectddBF @RIV, B ESSand M8 coholib estitl ichcFHSHHRSUNESitRhtsMIh Gdine
are incorporated by reference herein for all purposes.
embodipO@s]cs et @rthd eommpunds dispdosed hpounrrds baEcoradkyh gsters, suhle as methyl
t C
esters F%'El{ir? &%rﬁ npg i eBQI% lé&glr);}ﬁ %ﬁe{% h@gﬁ%b%& is?ﬁ%gl?/es%gsd?gﬁt?ms?ers
pentyltehmrsf rselﬁen@d Iesters]‘ m'fromntglwshrﬁhe)@d tytae, @arobmpylrmdth}&estdrs and
(\1/ I es of suchle%l)i |
benZY% AP eo G %*Eeéﬁ* $ %heasgcy Oaﬁowh Stepy CHclRit §Siey Bisterenty
esters, ah@0PdlohKYLdsRM, iéyhrlyﬁ&tte% %u&lﬁas@bhenﬂ)é@t%@%hh%lﬂ &fer.3- 10
‘car bon at ons) esters (e.g., aryls of -14 carbon
at ons, |nclud|ng of 6- 10 carbon atons% ) )
[0066]et %@@ewutleallaﬁaw@w&ssaﬁh@?@a?poeléngof t %@ﬁ@pbf@mna%swwh can
have aﬁ adidid rh&gtya&é?lrﬂ% fo&nﬁ% ‘M? &l &qgmggmc plgch&d nfmfn%rﬁ]ng
N, and S) "and the COh§|I resid can carry further
polyargoibs salts la,aq'nogtemprhatgb wependmgeditimeminsher eSacadis hpdrogdns available for

deprot§r?%ﬁ)o;§d§r% ?&aﬁts orn%%g%{hebagﬁsﬁ‘c lé%t Igtgal-sa % 8385?/ as a eilf il mesial or

alkalides@fh amydl sEIB] B Sxanié ydduﬁﬁtlﬁitz&smhﬁ 01bmhgﬂesﬁﬁi RIS, ammonia salts
t- but esters entgq esters, i Sopentyl esters,

and Orﬁ@éb@ﬁw saliss puch@s thess {prmed pith gnorpleling Shigmiarpholing piperidine,
pyrrolﬁifﬁ{eeﬁ fhoné] Q1- &en 48\%1‘3&%15@5&1’116 @g_. 1gh§;lyt€1lt ‘Bﬁjtylféﬁlung %ﬁ&ﬁﬁamme

such as cycl opropyl esters, cyclobutyl ester
dllSOPmPElaop@wtlwthylmme,rtgbutahmn@e/ of @n@ﬁwlpremﬂ@nme) or a gyoypp-, di-, or

phe te CJ % é
t“hyd‘%%g?o{?geé él I?a%gﬁ? g/ Clgéeqot a(ﬁl eIr t§8 Igolcluﬁlng I\?oun 1t1n feg rﬁ les of
inorgapicamentindledrMNAHIOO;, NME(E(OJ’J KED0;, K,CO3, Cs,CO3, LiOH, NaOH, KOH,
NaH,POy4, Na,HPOy, and Na3PO4. Internal salts also can be formed. Similarly, when a

compound disclosed herein contains a basic moiety, salts can be formed using organic and
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have an acidic noiety, can be fornmed using organic or
i norgani ¢ bases. Both nono and polyanionic salts are
w@omwansbat ed, dependi ng on the number of aci dPCI/EP2009/053421

hydr ogens avail abl e for deprotonation. Suitable salts

formed with bases include netal salts, such as al kal

nmetal or alkaline earth netal salts, for exanple

sodi um potassium or magnesium salts; amonia salts
morgaﬁmcm@ g@&l &(aﬁaglen Sl @Lﬁ & foPMEN B alhp Q8 oM TRy mlaéﬂ acetic,

nmor phol i ne i onor phol i ne, piperidine, pyrrolidine,
benzergsplifenae, be@{z[o.lc C@nphqmulﬁogwmltrm ﬂlyhlgmagglcé ethepesulfonic, formic,

t r Y
fumari i?ééopnt}% ﬁh‘t%ﬁl};h}g Ié){cﬂb B}/cl ﬁ{/l(]l [é'cqﬂ r1<‘t, 1s|e‘5r:111r11(1)nr11cé lactlc maleic,
malic, Ghhataati &) yh o eljxy h&than&)llfomr: rauammap‘rhalﬁnesulwa rﬁtlhlchgbdh@,)gﬁmow

ower . al nmono-,

pantot{l?ql%tpha 5?4 "hﬂ*fhé m&?wwwmmw&fﬁw dtagie. tojugpgsylippie. as well
as oth&a&B6%n Rame@tmme tN1e6GBs. KHCOB1 K2CO3, Cs2CCB,

Li OH, OH KOH NaI—IéPOél Na2HPO4, and Na3PO4.

Internal salts also can be forned. Simlarly, when. a
[0067 ] on%@aﬂ@emsgﬁqtdé%areﬁﬁév éqa?hlegﬁﬁrawﬂ%p@r@a%qu&w%f)@pysmons
1nc1ud§% at BaSt¥ie 9 p%ﬂfnﬂ%sdﬂﬁ)'e@ Her@inGa8 'oﬁe Mor%%h%aceutlcally acceptable

09/ 118305 [ EP2009/ 053421 inorganic acids. Fo

carrierexmpiicats, saditisnsabxpeplcpeivdh targmsanywef kndver tb@hdso\aklﬂgd in the
art anc? galnqa% grrcgoglfec%d 6?1 Ia%corcFa,n%er \Imgﬁ' la{c(:]cfeglﬁt)% Ip(}_)lagrgngatceutlcal procedures, such as, for

examlﬂid h&ﬁe descfibdll i@ .Refr@igiine ,The Stwemde dod Pyhiiedf Pharglady,@0tCedition,
hydroch] or.ic set hi oni ¢

Alfon(rsa I%{elngzﬁ:a:zgﬁg E?p&)?f{fnpﬁy i liampsgi VL 1ﬁ§al‘$&g}nilq’re MD (2000), the entire

disclodTRE bangs s\ iRt foratdl %%r fofeRARIAAIL R M LR & Afk' UsEd Rerein,
oxal i c, panoic, pantothenic, phosphoric, phthalic,

pharrpz;cgptpc@ﬂy @cce@@bm néfers te g Blﬁhgtamge thatgig a@gep‘@ble for use in pharmaceutlcal

apphclltﬁcléllg %gl:ﬂolgﬂggi 1ca§§ {; NG aga éig%%ott a%%ggj n eract Wlt%l the active

1ngred8£1p eAtqordlii]@y,gﬂﬁﬁﬁzn:Eutﬁcﬁﬂy Iacaeg&bmroamwkearp ﬁa;mﬂmemré Ic61abat1ble with
conp03|t|ons(é¢nclud|ng at |east gne co

ou
the othgg Glapocksas 1Rdreio RN 65 Dilpiiea R arocReBige geawlfﬂpemary active
1ngred?e%€sQﬁf1 akb 8¢ ifedf ot RESintEKE b@dr&'ﬁ&&ﬁwﬂrcoﬂlﬁobﬂﬁﬁss
Exanpl es of such carriers are well known to those
skilled in the art and can be pr@pared i.n accordance

[0068],i t horapeudt abthe Pishet friekines @aibe gpfakignindibiting pdeagaylase in a
cell. [{&Brdu?gfffl@ﬂbt‘ﬁer JSE&:% 6f gl%?ﬁ?é‘s ‘%Qachfﬁggﬁl@luﬁgst é)ﬁlleth-(l;@%f contacting a cell
Science’’and Practice o arnacy, 20th edition,
with op¢ bonoseoRpoGehmdtie prednt)teachingpiaracalt, hmdtdter ansst@ thereof) or a

ure

compefjioffiinet RS ap AERPR S of bRERSEN sBuat £ 8D
embodiﬁléﬁ@&ﬁécorﬁ}ﬁosiﬂﬁ)ﬁ@arhﬁfrﬂhleﬂmclud@bﬁﬁ drae&d pharalabdttically acceptable

acceptabl e" refers to a substance that is acceptable
carrief Q5 eX¢jBNSn phar maceuti cal  applications from a

t oxi col ogi cal perspective and does not adversely
[0069] Nt @6BEunds bitht PR @t tda¥Bingd AENRALEDL for A GRAGHMEYlivhibition,

pharmaceutically accep tab%e carriers are those that
preveniios, @ekggapsippla mthqioglt:ﬂé%filh@? ori hgpréadiie f pgminppl  flgpexample, a

0 .

humarrS %%Hgﬁﬁ%? grngﬂgrcféf)gct Bk ?1 gésg et%]a%égi%g f-ﬁ%?g z?%lethod of providing to a
mamniaheg osmppsuated therpresenheacﬂ’xhgs (mae milammlcemambpsactlbtabis salt, hydrate,

or ester) or a pharmaceutical composition that includes one or more compounds of the present

40



[ 0068] Conpounds of the present teachings can be
useful for inhibiting a deacetylase in a cell
waeamonisngl y, anot her aspect of the present tepChEPDS9I/053421
i ncludes a nethod of contacting a cell wth one or
nore conpounds of the present teachings (or a salt,
hydrate, or ester thereof) or a conposition that
i ncl udes one or nore conpounds of the present
teachuliﬁ% @d)rﬁglﬁatldﬂ'br%%o'bﬁh@n w@tﬂtﬂ%hMEﬁlcaH? @cc@?[qpl@ EhitrleP"Compounds
can further include one or nore pharnmaceuti cal l '
of the presad teabliags earbeadningsteres eiopé ennsompeEe) With et dgpettically
effectltfgﬁ lﬁ}?(ﬁﬁ"ﬁp& th&%]g Iaé R)gﬁlect?erAtIQ& qﬁﬁgﬂlonfsﬁgxfetnﬂgn Lo %ﬁtgggsnst of the
venti on, |a nosi
patholp@tzﬂ&bmgtlclﬁbr chmdhrt Asris@al heﬁid:lﬁ Oﬁlﬁ&ﬁpeuﬂcﬂlyﬁfﬁfﬁﬁ&le” réfes to a

cor not her ect of the
S“bStaB‘i ‘gé‘ﬁtaﬁioé%ﬂ?t@%“ﬁ *h%lsli?j %gg’ @aﬂaﬁw&w Obng% ding to a
mammal a conpound of the present teachings (or its

[0070]0 h almmaﬁswst dne)dintcrag aeirakehetrcsdlidgs chiy thirtitEincludé uRifelic)
phar maceuti cal, conposition that includes one or

comp(ﬁlﬁ%dlé“clﬂsﬁé b sractviethgraaiiseubitngey Dot/ reagmpsor inhibition of a
patholg)ga{lléggcgg% Qtscﬁ&g'&er fof @)&ﬂl‘l}ﬂg% doﬂdlﬁgmeﬁﬁ¥éd%oq’15/ or in part by one or

associ ation with a pharmaceutically acceptabl
more deageatylescs, sGolmpoumndslesiztd mﬁéetph@@mﬂltmea@mmgbg@mttye discase,

1nc1ud{n|%§12}rlaezrtalerr $ gllscfase %{Hé%t %8%3582}‘?% g%lhbggsteolp 'l?al){glrs g\éndrom Parkinson’s
dmeas&,h@sbmeﬁdymﬁphy, Bmﬂalbmtsblﬁlﬁlr atfIpBY, @it Oiynd@mefdiapho ks aOf

. the pathol ogi cal condl i on of sorde sed )
cardwﬁ@ﬂélﬁh&@a@% él?“é‘tfg‘?ﬁ heag fpijurg sop qclw@@rtﬁoe#% ﬁ@$w§0%1s and the like; an

autoinHARIARER, %hﬁ&gqmibﬁg‘tatﬂe%%leﬁ)'siscéc'léocﬁnqg Sinfl &R 16ke; an
blologlcal activity or effect. [ 007 0] I'n vari ous

inflamaytod diserdes indbnpards b end edloicmysditians fowr toyepartmigisudieumatoid
arthrlttészﬁldotfle fﬂ? an%loﬁpe %ﬁ‘r%ﬁlcql%lﬁaﬁ]!ll?%tgg (Hs%r?érp g‘leags &1%111% g%llll%lfil, gﬁterlal or

I'c S anC es or in
post-tt@ﬁsphantamahhaﬂmgoseﬁfosf.soﬂdilotnetm)sﬂ[ ardli tBO Lkt an drdlesiexdampivaplogical

a condi ti.on _.med or. in part.b ne or _.nore
procesyeios g 2 £ung§bef?03@1 égﬁbP%‘E}%Bﬁo‘th fadespd proliferative
conditf@NAdIEdR cafech UL Oﬁﬁlﬂ%ﬁ%e@tldl&iﬁ hif@AI®er canB&! 4éMAgland cancer,

Al zheimer's dlsease Hungtlngton S dlsease

bladdargiess bedap-tTagn omagh eanspieinclpding igpkpn lumory icsaphagus cancer,
ovanaH‘éé%‘él %510936% efl?@{?m%ﬁ’ﬂc@%réﬁé?e"&h@& @a%]c%B@é’ nggz%g%ancer

cardi ovas
1nc1ud1r1gcskn;ltdlcnljj hhng&ancef ajaginn eanceatidiraid cth(llycme rsaicomhyglioblastomas, multiple
thro nd th i ke: an, autoi ne di sease,
myeclopg g4y ?lﬁ Sﬁ.ﬂﬁgﬁ@cera Y8BT ecPlS’é‘uc&nce&rcﬂm DHEP TR0V ALAY CFTIEr

bladddr clRer)atunionfd @FoBE, hy tHd 1ﬂ<@r SedoplasACIURIdMG nddnhMsdyteh&inoma,
and arthritic conditions ﬁé’ osteoarthritis,
C1

leukepig eapdeholilep; ang arhenidqraal laﬁ?@rpr afigis Ynclugdie poFiayis, prostate
hyper;ﬁgylep Qh&:'[}fe ik amtrtgfryen%oaﬁ'ﬁgﬂ' ﬁle( T aﬁgnv teﬁc‘ﬂfn% (Iﬂagﬂlethods of

térial or post-transplantati OSIS
treatlng mlmhscrp:uthq)loglicgl coaditlonsemdldidoeders wmgthe e@np(enids descrlbed herein. As

nol o roce strof ; n fu
usead w08 e e B G sat RGBS fRaatPPietioraing te
conditRh@r k§1@p@kis\ieere O Melp drii@ar Ao h@mtsA tHe g Rdds (c8n Biclude identifying
brai n cancer, kidney cancer, |iver cancer, adrena
a man@y%hwl%ﬁ@@hologlcal condition or disorder mediated by deacetylases, and providing
to the mammal a therapeutically effective amount of a compound as described herein. In some

embodiments, the method can include administering to a mammal a pharmaceutical composition
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bl adder cancer, breast tunor, stomach cancer i ncluding
gastric tunors, esophagus cancer, ovarian cancer,
w@odoonissancer, rectum cancer, prostate cancer, POBERI0OHE53421
cancer, lung cancer including small cell lung cancer,
vagi na cancer, thyroid cancer, sarcoma, glioblastonas,
multiple nyelonmn, gastrointestinal cancer, |ung
cancer, colon cancer, breast cancer, ovarian cancer,
that caﬁllﬁqﬁ’&r a &)%ﬂ)%ﬁﬁa dlsﬁoieldméfem A cfohm&%b§ or @s@&jclitlb% witlke: a
neopl asi a, i ncludi ng manmary carci noma, |eukenia, and
phmnmﬁﬁﬂwﬂkﬁw“&ﬁ@kawﬂyﬁldernal hyperproliferation,
i ncludi ng psoriasis, prostate hyperplasia, and the
i k i
00 S o AL SR o by PRSI wh iR Bl e
fo llowmg’u}itntqm nSardiad: wrczs)madmgosas:ion@, ﬁlbiesaaomwo mhvdbdoﬂwarcbbﬁd
" herejn. As se her ei ers
1posarb:8?1f11, g}}ixgmgrr %I% YO, ﬁbrgl[fnlael Oél%a] %& t%rﬁ i Lung bronchogenic
carcin@ii® (Jqarabisngll] el ffeantiddisanll @ell synaFtedsiiated ¢rgoéell, | N
particul ar enbodi nents, the nethods can include
adenogageipemaly iahigolan(bienaRolarhearsingma bseichisl adsnemp. seEqE; lygphoma,

chondRﬁna%lﬁ @iﬁﬁil@ftoﬂE th%t)@lghcb&{a Q?é%ﬁgﬁl}’elsmseso guéj(rsﬁ’yén{jdug Qell
he mammual ‘a therapeutically effectivé anount

carcm@ma;wdgmmtalaslod@s erdnpeedarhemai lymphoma ovtemadhtbadinneat lymphoma,
eiom R R h1<EaF B BT AT B B BB, fhuinoma
carcmEi@'ﬁlnEHB 0aPéMHI4RAl bdha (adeascatditdrikd] ¢yraptatip editidoid tumors,
dlscloseg herein _ in conmbinati on or associ tlog)p%th a
Karposih s3reeid g PREPINS hspeRgeRA) [ogky peuseiibrppaAiromg), (g bavye!

(adenRIR DI R Slar SRAPAYNGGoR fadb R hﬁn&&&nmor{%?orﬂzﬁ edehiburinary
treating the follow ng cancers. Cardiac: sarcona

tract: Kidnmyi(adrapeasernomd.i WHosdrwonmephrpibdonylo amboma, leukemia), bladder
and ur%ljhp (?@Ia%lo 'EE):ell Mé%@a t{aﬁﬂggl?an}{éip&’rmfl&gg %?aaoggﬂﬁglﬁga),%?%tate

ronchogenic cafrc
(adendb&ﬂcinomzmshrédn@r) eteitlsiﬁeﬁdn&ﬁaltéramﬁial, cmbnydnaﬂﬁ:afcmbtﬂaaﬁe&docareinoma,

| arge cel | adenoca cli_noma veol ronchl | ar)
choriog S GPe OB ORER T SeaBIIRTS BB ?Lié‘ﬁﬁaw FenBidoid

tumor& MPHRALL me@%pﬂ@ﬁh @lﬁép@%elldlﬁ%ﬁ&‘iﬂ@)ﬁ{a') QfBlangiocarcinoma,
Gastrointestinal : esoph gaﬁs (squanous cel car ci nom,

hepatohlfeiesaargiorareamal luipaiegd st aderema, herpiaiana; Bonerrstsrgenic
sarcor{ d@Et%b a | ST Ry, b én%ﬂyﬁgﬁsclgﬂﬁ)c %ngl{o%af%sarcoma

ocarci norha, Tnsulinorna uca
Ewmgg;a;mtcbmlam’mhgnamdympm:d(rttllmllhrrﬁ pelilsapnmm)) " m&lﬁﬁlelm}kﬁl\mﬁl malignant

giant c&ﬂ?%ggrf zlr %B}%{)%eoc})éng C il Iogﬁtﬁ)yo qsi)sa,nt&mgn chondroma,

chondfb%lh@%ﬁﬂabélﬂiﬂﬁrorﬁyxbﬁmh odté‘&ﬁ@@stMAnd diafl e61P&A08d; PNRFBUS system:
t ubul ar adenoma, villous adenona, hamartona,
skull (p%i:cmy@ﬁmngv@éﬁugf@ﬁl&qmﬁawnth@mw@tel%d@ﬁwans) meninges

@Qﬁ %Ee%'i 3l gin g& %}%88% Gl PiBblast li

0nmn§ ﬂ E@ﬁ?ﬁ fﬂ% %Hﬁbrln ngg rethra squgﬁgagglmﬁa

ependymbma,@rmmnmlan{ipintaifan&]i, gliiahhatormeﬂnhltif@nn phgodendroglioma,
adenoc onma %rost aden car,ci no

schwa{né(grea[ ge hﬁftﬂ co gg}ltg télﬂ;lé)rs 8%gpelggﬁﬁfo%n@emngloma

gliomd, @ﬁ@&ﬁ@ﬁ@hé&[@acal uterus (endometrial carcinoma), cervix (cervical carcinoma,

pre-tumor cervical dysplasia), ovaries (ovarian carcinoma [serous cystadenocarcinoma,

mucinous cystadenocarcinoma, unclassified carcinoma], granulosa-thecal cell tumors, Sertoli-

Leydig cell tumors, dysgerminoma, malignant teratoma), vulva (squamous cell carcinoma,
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choriocarci noma, sarcoma, interstitial cell carcinoma,
fibroma, fibroadenoma, adenomatoid tunors, |ipom);
wah.roenisshepat oma (hepat ocel | ul ar carci noma), PCT/EP2009/053421
chol angi ocar ci nona, hepat obl ast oma, angi osar cona
hepat ocel | ul ar adenoma, henmangi oma; Bone: o0steogenic
sarconma (osteosarcoma), fibrosarcons, nalignant
fi brous histiocytom, chondrosarcoma, Ewi ng's
1ntraep§'@1%ﬁ29 'Eﬁvcnﬂﬁ{a' SRABEard iR IBRR akch b Iﬁé'lhhﬁﬁlé)ellelgl&e(f:fé%)la
nul tiple myel oma, malignant giant
car01n@m@rsammou5@§kl evehomaf b@mld(&a@pé@danbﬁypa@ |r1aﬁbdgmyosarcoma]
n
falloplgﬁ Qag) @ E{Q‘;%(noo ; io{gngla&)lﬂ g] Z o) (g)% (_Smlygllé ﬁfa]lgglg 3‘1 el Iclilronlc acute
bmq%bhhnﬁﬂem&hﬁw@hﬁmﬁMgﬁﬁﬁMyuskmkﬁn@pmyéOﬁmh&hﬂﬁﬂW@RﬁnaInmnpk

| h def
myelomyﬂgég%ﬁ@ég%ﬁgwaie&%%wésdlﬁgqegﬁng{ %gaélsms Al n ma [malignant

lymphb@&{; SREY hRTBaanfBRIhb@R) &§il@@1@car&hbﬁﬁ%quarﬁ&%"h@ﬂ IBiHoma,
germ noma [ pi neal oma], glioblastorna multiform

Karpog|sisgisendnelgt dxspbstic aavhRAmengionst, ferstte{brenn keloids, psoriasis;

and AGQRAN i R) neﬂl\"d’ﬁlﬁ’isﬁ)m .spinal cord neurofibrona,
neni ngi oma, gl oma, sarcomm); Gynecol ogical: uterus
(endonetrial carcinoma), cervix (cervical carcinons,

[0072]or eCardimo hypetrophyah rabpemk 4s mincreascanieklogdinepdsehon the heart is a
car.ci [serous st adengcar,ci no

fundargg/rg%cl élg Eglg Lee C?l%né%r% PR BRaPsdd 1Z,red RIpCESS r%ﬂec%n%f quan%tatlve increase in

cell sigf 2 uh:Rs @raﬁhbﬁ(haﬂl cdlbﬂdmﬁebl)rﬁé tlss reSet dfaink or b eyrebigatie@l df neural,
tunors, Egern1 10n|, nmalignant terato

endoc%%eqqugm sfimg r%}{l}?f}ﬁ%smfa SNQRST SRRy 1&@%@%%2%@% hypertrophy,
is a frdqbdit FREURSS Qﬁc%ﬁgélstlvé Reare@ ik PRIk Rhe £66 §h B QBBrs, the left ventricle

adenocarC|nona i brosar coma, nel anoma), vagi na (clear
usually, g Hypergraplicdh mﬁadllaé@w@dmmbcqs@ bysedicdiunrsion, subb twr gjedtign fraction, are

reduce aéfeg”ﬁ tﬁe @5&(%{& Opcldrgg% Oog%%lee?o?%l Ic g %hé%ﬁl%?datlon

of the bahwhg lasdingtorcandia] hypamlcbbby wilybptabfiesitin chd tenakedrit af heart
chroni c | hOCétIC | eukem a, nyeloproliferative

discasgyresling fromyg yarios ¥imyl o) o, nyel odyspl asti ¢
syndrone), Hodgkin's di sease, non-Hodgkin's |ynphoma

[0073] Mellni a@R&bo dink SHERRRER] proviid 6 mBBbi NGBl cniil pRAHB glck@amadc
cell carcinoma, squanous cell carcinong, Kar posi

hypertgophy ghe hearpiere dv%h%lgqmlaoma@ﬁ of thg pyeseat mamﬂoané“ he method

mdud%ei[;ln g@{ehg r o gé?g%gﬁtonpﬁwc'e@sélmgé@fés ggﬂilrﬁgg%@onl rﬁay

comprise smmsmousooralntranwmewéﬁdstmcddedmde swprosiedy on stblenghear t
| nd adapt mechani
adminisafiyn, B BTG b 21k BDBHP LR PR PO orte sy st
hyperteisior @hdor@t @ valRdlan@isSasé, lcf ey anfghanngdel tecontmi@icirdas infarction.
the result of any or a conbination of neural,

e rine or. mechanpical stinuli. pertensi on, another.
[0074F ag‘t"cﬂne RV faﬂ‘?:%‘}e?ﬁné@Vﬁ%’é’r F‘F%ﬁ%lk’” eéreéﬁ?‘?néafg‘é’ﬁ 1ac
hypertpcfp%? WEififihg OfD A0 etk Ve PRATddf Bdrithd urp B eHE tﬁ@ﬁfe‘éent application,
ure occurs, the left ventricle usual

treatmwﬁemrlwﬁﬁ@w%rmne @F mareeef thaey mmene escaptiag me@rqp@y, such as
reducddWRGHk|s0 Qapa%Hﬁr}ecﬁﬁec?Bl%S& Ej{eai(fnrv%%ﬂleg Macr@s&d left ventricular end diastolic

pressure, increased pulmonary capillary wedge pressure, reduced cardiac output, cardiac index,

increased pulmonary artery pressures, increased left ventricular end systolic and diastolic
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reduced. Cearly, the cardiac hypertrophic response is

a conpl ex syndrone and the elucidation of the
w@adobmessss | eadi ng to cardi ac hypertrophy w || BET/EP2009/053421

beneficial in the treatnent of heart disease resulting

froma various stimuli. [0073] In an enbodi nent, there

is provided a nethod of preventing pathol ogi c cardi ac

hypertrophy and heart failure with the conmpopunds of

dlmenglbﬁs BAESERhsddNVE MO ar W STRED R tdnidoh UHE all thickness-same for
ad n1n|ster|ng to the patient a historic deacetyl ase

right viepfhiclsi hﬂcﬁddltmnmm0§ HDAG avhibiigys meoprgy ¢rs eardiae hzpesiophy, and its
sust ai ned rel ease, suppository, or
a%om8£€%”néﬁgpﬁgﬁﬁﬂgnlstratlon The patient at risk may
exhi bit one or nore of |ong standing uncontroll ed
[007 Shy pErettertsi cRimans couldect edepeadivg bmthectiliateawuatdxhr bleivever, long

d/ t 74] .1 .
rerm ng e NP PF T b TEREE it meb R R e R ot e esiraie
treat hyﬁ@trbﬁ}@aﬁlﬂﬁHDA@ in@ditdisafterrytp@iyt, Gy withid brzdf ﬂs@nddao@lrmg

I nhi bitors are provided. For the purposes of th
diseasqprogesstionfifIPTesatth tpting indisafeniat the ehtﬁwlsd@gagﬁé%m HigAgrihibitor

will beot'he ﬁﬁ&ﬁnﬂfdoéelﬂl%foc% h@EnQbxiGRf Sic@f. hyper trophy, such
reduced exerci Se capacity, reduced bl ood ejection

olune i ncreased |l eft ventricular end diastolic

[00761r ehognptber gmbadimertdit sunmsivasdtocip i FAAC wbéhjon in combination
with offcPiR Eglglc REs. R R AR the tﬁ%&'ﬁ@&esbﬂ% glbf)ve% one may
I NCreased pul nonary art ery pressures, I ncrease
also proeitierto thelpaticre mebrs {sstndhidt phatrdladmmlsﬁlalar(h:acétﬁer\?l@es Examples of

9/ 118305 PCT/ EP2009/ 053421 . di,rensj ops, ,and .
sande B BRES oGP OV YL PEENSr SGaHI s P B LIS P BrRSFRves
cardiofontks Wbl thE o Hoki BE $ 8503 rsf Rdrmohé Bithg on@sd, [dn@ﬂoﬁes Hfdretics,

addi tion, use of HDAC inhibitors may prevent cardi ac

endothelip aRteg QY calstn Q@nneé%(@lﬁfétl@@sﬁvﬁﬁﬁféﬁﬁe mhiory A§iErghibitors,
angiotbiA Bhe TLAALIRNL aﬂ@@&melwmnm&sdependl ng on the

uation ong term mai ntenance
mould appear to be appropriate in npbst circunstances.
[0077) t AIHXAGughibitor 9 dicmadsket inyangian may e raserf@lbhgomhinetd @ other
harmI (poq(!) b(':atllor Stl\'/enéo%{ r(T)1u}1 eo?%vll%’twg’ ue n ofS tyl\ér
p dur % y&cseasepprogressmn Api rese

compdulﬁd$ @altuealaﬂ;aai tht eatafehi sfedancto Sag exzfrﬁ)ﬂﬂe an:oh@é(fnd of the formula (1),

i nhi bi t.or i e [ dose before significant
or a pl%aae%m?mlgﬁlla&e%fsp?bpe[ S@B%}rw %EP O W%nﬁ reds
51mult§ﬂk\6h§y %@&&nﬁ@lly"‘&eseﬁfﬁat’émgcblﬂmnmléﬂ Rfih bk &GHRE AR OR ected from

other therapeutic 'nobdalities. Thus, in addition
chemoﬁhﬁrfmyraagt:mtereag; inatotid exhabifopesichlbdy taxagme Vrmy alkglogd paclitaxel,
OVi t r r

docetaggalr glflgrgSt{[lge\;rlgﬁﬁsggg \Egorel e%r Vﬁqtﬂﬁff;?@ d OQQ? Igrﬁggé& age% s, c.g.
cisplatiim) SHitdequradik deuﬂudro-ﬂl-4(aH ?&Hl), pysonidaktiede ('SﬂFéI)aﬂutamlde or

. hockers " anti-hypertensives, cardiotonics,
gemeIaBiIf. t hr ombot i cs, vasodi | ators, hornone ant agoni sts,

I ont r opes, dluretlcs, endot hel i n ant agoni sts, cal ci um
[0078 ¢ hasurtlcoRbiekeissmaybd s Rt cest LN agach lhd10dih @k gnerddele activity, in

i nhi bitors,
therapy.

A)Ear aco oglcal‘{\g/ ac%ve

[0079] A compound of the formula (I) may also be used to advantage in combination with

other antiproliferative compounds. Such antiproliferative compounds include, but are not limited
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angi otensin type 2 antagoni sts and cyt oki ne
bl ockers/inhibitors. [0077] A HDAC inhibitor of the
w@e@sAm30s nventi on may be usefully conbi ned w PET/EP2009/053421
anot her pharmacol ogi cally active conpound, or with
two or nore other pharmacol ogically active conpounds,
particularly in the treatnent of cancer. For exanpl e,
a compound of the formula (1), or a pharmaceutically
to arorﬁ%&ﬂhﬁgit@rs%ln%stfo%@ﬁse RpoisBmcAed i Bﬁ@lt@g%ﬁms&ﬁé’ra&eﬂ inhibitors;
adm ni stered simil taneously, sequenti al
microtybplg peftvsl opmpauids nadkyl atiin corpmpiot dso pemprungs glChg@wgcell
dlffereiﬁ%t?qglt %gcefsgegr@ cﬁ)la %B%E%rlﬁﬁglt&g%f\/ﬁ) 1nﬁ1bﬁ& tl"g)tR 1ﬁh1b1tors
Rors™sue) axane vi nca alkalo
antmep)@ﬁdtlctaﬁb(ﬁht,aboldéﬂ: ptaan ebmpminae;rdogtponsds tarigetigAdictaaging a protein or
vi nor el bi ne r vi nflunine,. and other antic

lipid kg@éemicglwtg a@d r@[srsaatlaa(qgwge@c £PRBYWYP acé)rn[pogrll(?s Wchlch target, decrease
or inhi®itfthd ki@ o ﬁroféa&é‘f) 193%’ phd¥pRtane n%dh‘ﬁ@or@ﬁrﬂ-@oms@ htRBhd#6gens;

or gentitabine. Such conbi nati ons may offer
methiogiinprintipenentidasg \Mﬁﬁﬂ?lﬁ)@% élsphwhwteﬁgb@&%@.abﬁegnqnée modifiers;
ant1pr<?ﬁ£1'a¥+é é’nﬁbb@ies th@]gefr glﬂlg)gté%] lIﬁlbq \%oﬁtﬁﬁg oﬁéorgeﬁ]ig isoforms;
telomarme‘bmlnbrtorszrpromztsbmeomlh‘mtorambnmbmidsmmchihlth@tr@mmﬁ whblgmatologic

malig ity S s S0 8et T 4508 P06 b8 4 ST o iR inhiicors

such adl PR @ B1E7 -1 ik bk Rla-naiy LSS OYR397), tmmgmvase I
i nhi bitors; top0|sonerase Il inhibito m cro

dimethydymipecthy amianidsdensithoxy zgel %ga-wmﬁﬁggowéhﬁ%% CNF1010

CNF2MH @NF’I@W&@mC@(Jn rgLf”[fh%fa@@ﬁtic@I %ﬁgﬁﬁgﬁﬁﬁ%‘fﬁﬁ/fODAL) kinesin spindle
cycl ooxygenase i'nh Itors

protein mhibotsoswh as 8B 1 3H98 pir aBY 4192éuftqrm€12ab&ﬂmthlébl;le ptatin

pentarf QT Y YA B 0y AR Ry TR At BUAPg EDR)binders,

antileukQMROOAGHUN GO APOLR St M iclictisaligabitore &i&ﬁ&@lm@hlomne
inhibit the activity of a protein or |
decarbggyassinhigiers, @aﬁ%?éléerr@r‘ieﬁna@@meéPéotharrﬂhﬁma?he%@@wwmpounds
Furthe'imatltlafngﬂ{/crl oMl aﬁ@ﬁ%ﬁttﬂrﬁaﬁf@ Her{ﬂécpintc%ﬁﬁ)malﬁbﬁ WW ﬂﬁ‘ﬁ(ﬁ‘%pea‘[ment
bi ol oglca response iers; antiproliferative
approaghes, bebidew surgspa nmsgradrﬂmpb,i nh@toslynarmh ithsiranys snpntRasg. with
cortlcos{] &3 er}]llof:mcl)nse(s)fo‘%E[hrg:B be us erlsar%? nhftlk%let of, ? 0, 1D tti-elralﬁa(l)mnrtrelato
mhi b1t OF & conpogﬁ%?'use REPHEEE Yy
and/orhﬁﬁpﬁo@fdﬁzgive treBlcng Rambing@ton wnmﬁmund&HMt@’y dhagrs @ﬁﬂ'ncluded
Combglgﬁ(grgg tsé pg)gssg g#%lgtélné_}?ls‘%&gel d\ﬁ'lg,} g/ubgt];ncl:els tbronch 1?atatory drugs,

NSAII@%?aﬁbédﬁh%ﬁbﬁeﬂ@lhﬁ@r&%ﬁ' n, NSC330507), 17-DVAG (17-
di met hyl am noet hyl am no- 17- denethoxy gel dana- nyci n,

NSC707545 | Pl - 504, CNF1010, CNF2024, CNF1010 from
[00801co nFlasr tean Thematgesinhibior tas weesdicesn ERbatesTERORADYUndcy high inhibits

the est%c%%rggogl%c d'nOE g (gﬂeaxogblgi h%[rfﬁle sﬁb’s‘fﬁte@%n(ﬁ%&téé@%?&e%ﬁd testosterone to

estronpaut @tradibh redosg:tﬂtwclpr Ghazﬂnmellcaueanmolr@m mdi o Sitnatey fo FAr8ids, especially
atame- sElne be'x%mes%éne%ﬁ‘c% f(l)rnmrélstgrllet a(l)nrd? in p%%qcu ar, (rjlon-st’ermds especially
aminoglutethimide, roglethimide, pyridoglutethimide, trilostane, testolactone, ketokonazole,
vorozole, fadrozole, anastrozole and letrozole. Exemestane can be administered, ¢.g., in the form
as it is marketed, ¢.g. under the trademark AROMASIN. Formestane can be administered, ¢.g.,

in the form as it is marketed, e.g. under the trademark LENTARON. Fadrozole can be
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anti |l eukem a conpounds, ribonucl eoti de reductase
i nhi bitors, S-adenosyl nethionine decarboxyl ase

wo ndovhigzes s, antiproliferative anti-bodi es or BCTEP2009/053421
chenot herapeuti ¢ conpounds. Further, alternatively or
in addition they may be used in conbination wi th other
tunor treatnent approaches, including surgery,
i oni zing radiati on, photodynam c therapy, inplants,

admin®t@ed, Wigt, Bn tHe Xl é‘sCIﬂs%széi& e@oﬁﬁfﬁ&etﬁe trQllentdMe X FERYA bﬁnastrozole
used as radio sensitizers. A'so, in anti-inflammat ON%IIDEX

can beaadamwte@dt ¢-pr ol the rmtas Vs metkstadeng, uneigmiiaﬁ Fraddnentk WRL
Lol BOLAAIFRA L LN b3 g SO AT
FEMAR A nchBMiAIRat Ainatoyelatethiyside cNEAd z[dnnmsarddag gnisths f@t as it is

chenpki ne receptors The term."ar ase
markeFeHh‘? %i“t"gFr tL%Efa @@%ﬂl\él Arcqmbinstign egﬁgmmaﬂwoewmmg a

chemd-t‘hBﬂaEédtﬁ agbitCvIR&T i Q8 8 nERE Uil iR is PartfouldiiQisSMNNE FRitRAtment
of the su strat es androst enedi one and testosterone to

of hor@gpe [SAPIRIMPSIEXE FurRnTdlc; S rRuegseeMorel y. The term
includes, but is not limted to steroids, especially

[0081 ]at iR (@ At - &HEEES ta@ﬂ?ed%f’eug fé’izﬂ?sstt) %ng@%d Wilich antagonizes the
part-icular, non-steroids, especially

cffect aﬁwstrogftuataeﬁlh icstraen rmgbekewitldeie termymlddﬁgl lorttet it rlmrrd‘@d to

ane t est ol ac VOIr.0Z0
tamox%fén f@l aflt’ 1éar%%x§felneo %%cf e Oé(}]faneiehe}{%}‘%czﬂgr%e Exmﬁelfein can %g a%mlnlstered
e.g., ile & Riisik afagitbtede e g, undentht MiadéarRINGISV ADEXS Rarkkeied,

.g. und he trademark Al SI N, Fornestane can be
hydrocgﬂégﬁ%icg? g? %%“mé%tf‘@e ¢ grin thydorp T angrgets erﬁaﬁﬁ%r&ftrademark
EVISEA IFulVat&eht el ®e FEARSTRI & d:ENTAREINIS k286 870bEit 6abLRInfRistered,

WD 2009/ 118305 PCT/ EP2009/ 053421 adm ni stered, e.g.
e.g., inf the faven 4ot imnzekated, £.g. ek e ddderarl FAM.QIEX t Aesombination of the

AR I
invent on%gﬁl'gﬁ&ﬁ% BS %ﬂ&é‘é@eﬁl{n{: gé%‘[ ?@%1}%2? %Igjgntgg%?ogérﬁ ég:é& %Hléu‘ly useful
for thettr@dﬁmnbkesﬁdagé\ﬂ oEptor fogitiv o Amh@s, @) bivastagiom) St er ed,
e.g., inthe formas it IS rmrketed e.g. under the
0082t(rj rr[gr{nz‘r‘ F[-Ea rRog\gen SnuSF CI’FlélrI' n%g g(? %Jr}ylesil slt%rg%éﬁ%ds ga?pable of
in-hib#ing the%@ieglcﬁlft@fetﬂ’s af@iRsdeni cARYEIENNd fctieh) ibaeds ln@ﬂhrﬁfted to,
the invention conpri Slbie%?fgbﬁl cheno-t herapeuti c _agent

bicaluighiid GAS QIAE X} Sthigh-e atesh cigsagghitalesetd il P 038 8Pl

for the treatment of hornone receptor positive

[0083F UIMDF1R terfh %ona&fr@lﬁ%goﬁﬁf@s%se({}@?éﬂlnc-ﬁﬂl%s W&t Aot limited to abarelix,
anti-estr Ogen as used herein rel ates tO a Cor‘r'pound

goscrofihjandh genstodig on¢taies Gopaelireis fdisgtosest lnééi #, é@%ﬁ?ﬂ and qapde administered,

e.g.,1 eﬁg FREE dgg if 1@91 Plze(l’erd V&A ng ?ra EX: Agﬁghi S
it t amoXT ves oxi fene and
formuraazldoecg.faeralesctoyeﬁmdm @,B#ﬂ@Ol.Tarmm fen can be
adm nistered, e.g., inthe formas it is marketed,

under, the trad r.k. NOLVA . _Ral oxi,f ene . ..
[oosafy dF ot Ls, L adeage, A0 bR eregt e Bt gt dimited o
topotc&h, gimdté&:afiﬁﬁkﬁb@(ﬂ czﬁqﬁoth@mﬂi@ﬂd ftdhalopase gmitlocatmplothbAin and the
Ful vestrant can fornmul ated as disclo

macromo@gglagq@lmgthfqun e%ugjlée PRI 160 g{Se(,c@@pound Aldln WOL9J§/ 17804).

Irinotecan can be administered, e.g. in the form as it is marketed, e.g. under the trademark
CAMPTOSAR. Topotecan can be administered, ¢.g., in the form as it is marketed, ¢.g. under the
trademark HYCAMTIN.
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e.g., inthe formas it is marketed, e.g. under the

trademar k FASLODEX. A conbination of the invention
w@ommpnising a chenot herapeuti c agent which i s BET/EP2009/053421

anti-estrogen is particularly useful for the

treatnment of estrogen receptor positive tunors, e.qg.

breast tunors. [0082] The term "anti-androgen" as used

herein relates to any substance which is capabl e of

0085]n N-thbtnh n@p@l%&h@ P Qihﬁﬁior’ezfsfl,ﬁ@& Berbih ﬁ’d’ﬁﬁﬁe@gcﬁiﬂ isGot limited to the
ornmones and includes, but is not limted

anthraby@mﬁmuahﬂﬁéoxommyludmﬁ ilippsoswh fom@ukabpmmaﬁé\&wé()g
oS A oSSR T T By o
losoxalnttt)nd Ialild the qiodi@hﬂlmmmhds)etopogds eficetenipodde Eggoeidebambe

. acet relin.is |l osed ,in US 4, 100

admingsigred, g. gatﬁﬁf@%léﬁ Uds mage&% °-grindrighe Bpdrmagk F? 6%9%%8
Tenipdbdck@h 86 ad@inthtertd Gey. 1rf A8 fdriad 818 frtaridédd B Xun AP &E @lalidmark VM

can be formul ated, g. as disclosed in US 5,843, 901.
26-BRISHRL] Dpherubisiygantbs aém%ﬁ%r@@% in fha ot asdi s mpskqiech g.¢. under the
tradenﬂlﬁg gb@dhﬂﬁb‘fﬂ@%r AB%IANFY(E‘IN E i 1%1%%21{1 Be a&tﬁﬁ%tteq‘&fl% . in the form

tecan, irinotecan, in and its ana é%es,

as it 159nark¢tecb @g‘r‘pn(tdr H@drademaﬂt HA&MOMQ‘BI@WI ddulitacin can be administered,

. canpt ot heci n copj,ugate ,P 6614 Al in
c.¢. GBI 30 B sura e OF e GrikpER GRS AREIT hordthgne pap be
admintsk@ed, %émnaﬁe fotnnlag itTamkeletd, c.8. Wdethg ehddniek NCAGENERON.
CAMPTCSAR. Topot ecan can be adn1n|stered e.g., in the

formas it is marketed, e.g er t he
[0086 Ly ChFIQ “RE AW GIvE f@@@%uqﬂcr? EP‘?@G@W%‘@%%”B\{ {%@%]
microthP®e H@sﬁf&hzﬁﬁ’?@ﬂrﬁ&ﬁﬁﬂ@éﬁ ﬂn'crdtﬁﬂﬂnﬁioiﬂﬁenz@t%ﬂﬁ%ﬁ@1t91% &iiling, but

I ncl udes isnot limted to th ant hracycl i nes
not lingitedHo texanksxog worltexel @ndlqu@mlgwnpmikdnﬁﬂs &.rvinblagtingrgspecially

| u

V1nb1a§tlr% SHgﬁglr'vgégﬂstmedgsﬁgaglgw ﬁérﬁtmg Edlf;agcg al% gggﬂe%%ﬁeoﬁ sc%({égnohdes
cochlchlﬁsanﬂapdithﬂdﬂ&s aﬁchdiertdﬁ&v@ﬁﬂ@ﬁ)diﬂ ¢. goipmhllbﬁsBeir opasicdeatarsthereof.

pacti g DR E P il PR O S St B Tarheh S daoful el co
admmﬁmig% theT&ﬂi RA81sFarkaa, *é% aﬁ’d& Eﬁe&ﬁa%ﬁgrk TAXOTERE.
the formas it is marketed, e.g. under the trademark

Vinblagine séfagris bopdmmintespdilsigei ih thedhrbas dénmprketedreag) underghe

wadenih (0] RSTRER AL A PITRE BB st ML fr e o s

markegdne.gistlertediradengrk FARMSTIN).f[hchcﬂlBrnhdhdle&am’aﬂf dsbiacd, c. g ,as

dislo G5 A B 4 R TR L R Bl Be e i wo
98/10 219US 6Ndal1 81 hw gaeksmar W OZfyedas, wid 99x39581 wireog/ammdend WO
administered, e.g. in the formas it is marketed, e.g.

00/31Wd6$peﬁlﬁﬂyPE&‘@@#&WEMWMMF@%] The term

"“m crotubul e active conmpound” relates to m crotubule

[0087Pt apid k& RY latrfﬂgccfoﬁiﬁégﬂdl €5 I8&L RREih it REs FRIRASPES EDE,

n1crotubI|n pol yimeri zation inhibitors including, but
cyclophosphamide, ifosfamide, melphalan or nitrosourea (BCNU or Gliadel). Cyclophosphamide

can be administered, ¢.g., in the form as it is marketed, ¢.g. under the trademark CYCLOSTIN.
Ifosfamide can be administered, ¢.g., in the form as it is marketed, e.g., under the trademark

HOLOXAN.
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not limted to taxanes, e.g. paclitaxel and docetaxel,
vinca al kal oids, e.g., vinblastine, especially

wo ovbliessds ne sul fate, vincristine especially PCT/EP2009/053421
vincristine sulfate, and vinorel bine, discodernolides,
cochi cine and epothil ones and derivatives thereof,
e.g. epothilone B or D or derivatives thereof.
Paclitaxel may be adm nistered e.g. in the formas it

[0088] S TR K@k efhtinBorastid Arithe talbBETiANBHSCRR iPSot hmlted to, 5-Fluorouracil
admnistered, e.g., inthe formas it is marketed,

or 5-FH, gapeeitrine, gamecite ladéPMAldemMEREcompmdaswc}n@ Sedapytiedine and

dec1tal§1§9 npeﬁh(gge {é'aﬁ& g&agg%(at?; ’f?l'lc,na&e Slt{ﬁ%%%ﬁﬂgﬁ ﬁﬁtrsied

Capeci\{ab’lﬁa‘ ¢a$1tbemdrrmu!;té-aéd=,‘ c@atin the fadmait Strearketed, @.ggunder thetthdemark

orm.as | eted, e.g. .under the. trad
XELO&?&RI%@WW ”ﬁ el ga %& Si“ﬁ%‘FE%'r “E)g‘ BT P d, M) @te‘q Cof; under the
tradenthiri GERBELR | MhdRrh ~Prhln 083pouhlds 8s 928 hedarindli@es, but is not limited to,

Epot hi |l one derivatives which are disclosed in WO
carbopdgm eis-platinygs@atigum aghoxaiydatig/ Ggbogatinggndg/adegusiereis.g., in the

form a9 %4%‘@?%};(1 glﬁfdgztﬁg ?ro o Ry\gn ﬁ:ﬂéﬁgﬁ%ﬁ E%)ba@?ﬁﬁl c% it)é/ administered,

e.g. nﬂhhﬁyhﬂﬁuﬁ@n@dﬁWﬂUn@ urasr ths ealddrearkiBR.OXwTINIes, but is
not limted to, cyclophosphanide i fosfam de,

0089g|C heatlﬁ gg B(%)rmrﬁ%gﬁ Sotésl%%{l%gdéc asmg g tprcggla or ﬁp)d klnase a({[lﬁ/lty ora

protefrﬂfrﬂip&lsphotsphﬁe}sﬁadfftkeﬁygd)r “ﬁlrglgr Mﬁgﬁfgldgféﬁlctcbglgelﬁl’ﬁfsk as used herein
| fosfam de can_be adm ni stere
ln"lud%éutflépﬁﬁwé{%”thto1@Oﬁﬁ’rtw@ts@a kingsgand/qf serdie M@rfl}rsmﬁealflkase
1nh1b1t’6@-0@&ﬁw kl&%e%l@%@l ng §%H§§JA£E’%Q&%{gOé&4e%%mg [o@%ﬂ]lt&ng the

he term' antlneoplastlc antinetabolite” includes
activity S?f ﬂnmlawlmde@ded @ro%h factonrevgptats (PD R ) 5suphas compounds which

Cc
target,cc%gr‘g%gg r?ggr%hntgt thd% @%Z?Q?F%gg E g?%&%{x%dléig g’thlc}})l 1nh1b1t the PDGF
receptoet god Nephah- %p}dnﬁﬂaielﬁzemaé derivaride, fe@. ingatidh, U101, SU6668 and

t t h t d t
oro. O PIOISE S SHE B RETELLeXetdy CanRcl Lt abl 0R oRn Bt srowtn
factor-Bec@ptoHMEEFRY NG Joha)@aﬁ@rtkrge%% AR eas(ERE hﬁ}ﬁmhﬂ{m@ ABtiNAg of the

adn1n|stered e.g., inthe formas it is marketed

insulirglike grgw&gﬁactph@cent@rddm) SFVEAROMPppEnds @i tpggt, Fiﬁcrease or
1nh1b1tctﬁgpcq{{1ﬂ9bo a gp&?zﬁ@' pn#pgﬁrgcﬂ%ﬁcq 19#%1t tiR lgg%se al:lml{y q’IGF I

Cl S- Cls
receptons sdchpb aitdsaﬂ corﬁjamindpﬂlastlbndmﬂiWQJ 92/83215 NI ot aaribalJicsethey. targetthe
oo TR o IS LS i
or inhibiBgftRy z[Btlaﬁ bfthb T rﬁ&fckﬁbﬁ?tosﬁe%na@@ﬂﬁﬁlyt bi€ephria ®eiThkiKitors; ¢)
ELCMATIN [0089] The term "conpounds

compaugdyardcHag.deereaard @fgnlabﬁmétﬂeq a¢tipity ofithe gxkicgepder tyrosine kinase
familyi@t éo\ﬂl o\ﬁnds lgfgeﬁ?% E@Ls%eghrqﬁhlt)ftlﬂg %ODJEB%WS’{L@@ Ret rc;ceé)tor tyrosine

i -angi 8geni ¢ conpounds
kinaseug)e dothmlmdmtargemog Ldéels:asdwor inkibrimg thd axitivvieyl of the Kot SCIER receptor

.tyr.osi ne kinase and/ ot rlne se
st o B PR R B s PRI RAgYS AR R
compdiREPRHRE Sarf @l @LtdatiOor iflEBit ERSIHGOST thdWHKRE b édpbriiBsine kinase
family, especially compounds which inhibit the c-Kit receptor, ¢.g. imatinib; h) compounds

targeting, decreasing or inhibiting the activity of members of the c-Abl family, their gene-fusion

products (¢.g. BCR-ADbI kinase) and mutants, such as com-pounds which target decrease or
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activity of the platelet-derived growth
factor-receptors (PDGFR), such as conpounds which

wWo a00gaig3oslecr ease or inhibit the activity of PEETRP2009/053421
especi al |y conmpounds which inhibit the PDG- receptor,
e.g. a N-phenyl-2-pyrimdine-am ne derivative, e.g.
i matini b, SUL01, SU6668 and GFB-111; b) conpounds
targeting, decreasing or inhibiting the activi ty of

mhlbutth@a&fvhp gbLadh fﬁﬁl%@mbé@‘ﬁﬁ@fhefr%@%@foﬁ pfdd#)o.g. @N-phenyl-2-

onpounds targeting, decreasing or in hi biting the
pyrlmlaimeramltl@/d@"fvatlh@ c.g rmnnulhwon riileginy r(amma,dﬂwo & YedY7; NSC
I
B L e
decreamﬂflg ohinhitfitidy the bérevityiofiasenbastaf et protefn Hlﬁée C (PKe&n epd Baf family of

srine HECTTFBS o R Hate MR St DAkl Mt BPRdoRRPRAHfhd

Ras/MAGK: fanfliEGRELRTs, Ahd/bf Sc@b&WORtH: 3G GopefldenE RINRRUBEISY (CDK) and
tarﬂetl ng, decr easi ng or inhibiting the activity of

arc espogally flhose sawetroning ferpeitives dischessd it HRidH093.30, etp Rl pptayain;
examﬂlé&fbfgﬁ&h%(« §omﬁ<)eund§91%<a§9% @J &egxf}ﬂ%o é%%!; 8330 H¢ Yostatin 1,

nhi activi tor tyros
Perlfoknﬂdhlﬁbfos‘lmanQ/31&‘220 amhﬁ@&iﬂén &1Q 697t dsis Ijﬁédrbﬁ%?rﬁglmmml%;

sochinglihs Sumbiiha SuSE S i Bend NGy OTAPIEERE: P25 sk

inhibitoP)bir IT7SNY (CDE idibitdr; G Yeoddpouhs thigeli B reRaRYrQfhibiting the
tyrosine kinase, i.e G kit receptor tyrosine kinases -

act1v1ty Qgpqoteélf tytr%nq:lggsR uf}alpﬁqrgﬁ)suc}s%@ﬁm@gun m@m{ggt \@ﬁqr%e or inhibit
the acttnﬂféﬁe%gﬁ)rotglﬁq UISRE LA fsd 1Hf1‘1'b961% qultaflﬂlbWes tet(G%E@:v@

or ty 05|ne i nase y, especia oun
tyrphogtua.cA tymhésintis prafrablya tow mobpmlmrwelghtgmwﬂéﬂﬁ))mompohl)d ora

pharmGRTREHD Recrt G Bt SRESER L brilonn T S fin ult®

benzy IEMEMEIBSItOR clas HAUE B SirflBer@endBEO M ok bRAGEhteafutholine class of
mut ants, such_as com pounds whi ch target decrease_or
compopgdsposp ewreia BTy oo Rl S the groi eomtisiinge Tyrphostin

A23/REESHMio! XG059 Fy t%ﬁlbstfn@%'ﬂyﬂ;@&{/ ﬁn%@l?@e'rgrrp%ﬁﬁl Agsben

products, e. (ﬁg enyl rimdi ne-am ne
Tyrphejin Rt TV@hOEémdB% tiantipmer; anmhestlrm\ﬁ SCAMNGHO?) Tyrpstin AG

556, A%J?)%gaasnéit dap qu fc%%éﬁé?sgggg po’xP/BF))h%%g ngrgigor%e?zow ac1c§ adamantyl

ester; NBCre8 041 M adaphodtinltiky i donfp@uhdiaagetingy Idéqtea@fngnfﬁ nfbﬁmlﬁn@fhe activity of

e oS DSy S B B Tk bk chebbagrons. Exb
homo%}ﬁetef:ﬁﬁnem thé:’ KLk, siRARds co?ﬁ‘ﬁcqu%hfcﬁ%rké‘[ JE'%F@?J Shinhibit

[or menbers of the cyclin- dependent kinase fam |y
the acth@m)f thaxpideamel grewthcheibt spceptordemdy argrasegsontiyreempounds, proteins or

antlborgn%%gvégﬁlluxﬁgglt gleﬁl% 1%3 ?ﬂlel ]ﬂ?lyfecé}%tg gfo%%g klnedSegfamﬂﬁ/C? ngGF receptor,

aurin ounds
ErbB2eEchB3UGNHER4 Sﬁ]ﬁﬁlndh ngGF BARGH3e19Q0 GigarBl’syajﬁltaaft inrpaitjcular those

Peri fosi.ne; 11 rm 0s 31822 432
comp%@%?fqt%‘fl%"fé%%c q_ é%ci@ 87899 9 F%tf??ﬁﬁ%ﬁ‘is%ggm WO
97/02 58P URE Sorptiind 3% ot 3OS iAIEPQ) Qﬂeﬂ)m wo/@/@%sq%ﬁ@szom EP 0

FTis: BEZ235 (a P13K inhibitor) or AT751

9
566 236nRP 19i 3792 @13 0 E5hPol bt T e 98/&%?,6(7(2%5 Ag38034, WO
97/4968%',1% 57/@998%'11?@, especially, WO 96/30347 (c.g. compound known as CP 358774),

WO 96/33980 (e.g. compound ZD 1839) and WO 95/03283 (e.g. compound ZM105180); c.g.
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activity of protein-tyrosine kinase inhibitors, such

as conpounds which target, decrease or inhibit the
w@edooaigsys of protei n-tyrosi ne kinase inhibitorBci/ReRloogies3421

imatinib nesylate (GLEEVEC) or tyrphostin. A

tyrphostin is preferably a | ow nol ecul ar wei ght

(mMw<1500) conpound, or a pharnmaceutically acceptable

salt thereof, especially a conmpound selected fromthe

trastuﬂﬁﬁﬁ%xhé&@ﬁﬁlweﬁﬁhhiﬂ dE@blﬁJxéﬁ%sM Thi8va, OSI-774, C1-1033, EKB-569,
S-aryl benzenemal onirile or bisubstrate qui noline class

GW-28fo, Fddnﬁé&nﬂ% 5. ho? £t gecl laEby aly 6cbapdifdyselelted

B L I e

decreadiyigph ﬁﬂ;li‘timnngﬂtﬁe 480ty of yirepheist icteBek4suchys pdsmﬁdunlds Bhibh(tdrket

decreages%rnltn% Egla/e %H}éﬁ)ggg%%gteﬁﬁ%ﬁiy cor’%lc);oé‘rngdés1r whi 1Eh181t therl(lnase activity

of c-Mel kedeptold b PATbOAKPIHEN Mk ITRE BYtkd RIIBOdom PR BZAMEt B£biFd to HGF.
adamantyl ester; NSC 680410, adaphostln) k)

ounds tar etlng decreasin inhibiting the
0090]ac{? lﬁyararangqu@méﬁpeepws gl qemﬂﬁaeltdérhavla&ﬁwh%ffmechamsm for
their aE@\Q%pE.gDurﬁé’lﬁt@é 'td"ﬁro{%'lrpﬁsﬁﬁd ﬁlﬁgé%lhlgﬁlgg’% g, El[ap&ﬁmdg(ﬁ%&LOMlD)
as "ho or heterodiners) and their mitants, such
and TBH@EOUNds whi ch target, decrease or inhibit the
activity of the epidermal growth factor receptor
| : .
[00911;1 (%IX%%?S &ﬁﬁ:ﬁ%r?%}th%f 96%%)8 n_gﬁil%lt tlpera%hg Efé]grpteeéne%rtlg)rld
phosphzyztsesremag knnhﬁ)ﬁersfoﬁphéwhatesegl pE@'ﬁhattesz:eZp’t or CD(ESbBZ., okadaic acid
rbB4 or bind to EGF or EGF rel ated |igands,
Orawﬁﬁﬂn%ﬁte$ﬂ particul ar those conpounds, proteins or
nmonocl onal anti bodi es generically and specifically
0092}3“ sCopamds WhidRindhiéé 0ALGEreati@iont fiecceREPRUWM réfno@Xacid, or
or in EP 0 564 409, WD 99/03854, EP 0520722, EP 0
tocophsed optagotrigpoly 787 722, EP 0 837 063, US 5, 747,498, WD
98/ 10767, WD 97/30034, WO 97/49688, WD 97/ 38983 and,
[0093ES PEIE tadnh ¥ %A@ggﬁa@ﬁﬂ%lﬁﬁa@se&ﬁé@ﬁqiﬁcﬂud@@OdMﬁ it ited to, ¢.g.
358774) 33980 (e.g. conmpound ZD 1839) and WO
Cox-2 9151;1‘@13(28§ {leylgubstigirpbimeylammoegplpectis agid apd dggiyatives, such as
P a
ceteco g R e tan (B oo TR A Sl 2
arylan@BiphéirdaceCl adl@,&ﬁg SEKBhHIED (2’ -cBltir@-0 1-Gpodednilino )pRend ] acEﬁc 5¢id,
lumi E6..2, E6.4, E2.11, E6.3 or E7.6.3, and 7Hpyrrolo-[2,3
UMITE§9 39t i mi di ne derivatives which are disclosed in WO
03/013541; and 1) conpounds targeting, decreasing or
[0094] nhT ttniéﬂn gb\;ﬁmers]lﬂmhht\zé tag ueéd lida€in Gndikles, rtﬁﬁﬁlﬁbmbﬁﬁmﬁwtbbetﬁﬂonic,
conpoynds |c tar ase or inhibit the
clodrogjcy n?wrtoywoparel fagec, a %r@ew&lﬁﬂ redifpesARsiam ealedioricsictd:
“Etrld&lﬂ@ alilNaHS AR MUk d, é)é ﬁltﬁ@f‘onﬁe& &R erarke% @%‘tdnla&dth§§fademark
that target the extracellular domain of

DIDROYBEHGF Clodreogagid’ lf@ﬂmmeildnalnstcmér@g oigehé &)rm@ﬁﬁoumdsketed e.g.
under {he%raﬁg$ar%mﬁﬁ8§ Yl%({] Cg‘l ? an he n be aﬁm"f‘m?tgred];eogrd 1n tﬁ form as it is

unre el n or
marketedhd. @Idnﬂélfthetr@derﬂdﬂlaBKﬁﬁm.d‘@a&ﬁﬁ&b%hﬂ\ﬂc@ caﬁibdadlfhllﬁtsﬂe?éﬂ, e.g. in the

form as it is marketed, e.g. under the trademark AREDIA. “Alendronic acid” can be

administered, ¢.g., in the form as it is marketed, ¢.g. under the trademark FOSAMAX.

“Ibandronic acid” can be administered, ¢.g., in the form as it is marketed, e.g. under the

50



[ 0091] Conpounds which target, decrease or inhibit the
activity of a protein or |lipid phosphatase are e.g.,

w0 ndovhigzes s of phosphat ase 1, phosphatase 2A, PCT/EPX0B%053421
e.g. okadaic acid or a derivative thereof. [0092]
Compounds whi ch induce cell differentiation processes
are e.g. retinoic acid, or tocopherol or tocotrienol.
[ 0093] The term cycl ooxygenase i nhibitor as used

tradenf38f BONDRENUGE SRiRMbnichciPlah bhdeisted, 809 in tHEPmPas it is
i nhibitors, 5-alkyl substituted

markegedag. gl@dﬁmbpﬁ@&maalé AGTONI - d Zodelireraie peidt ¢apehs, adgygipiergd, ¢.g. in
Eﬁé# | XX), etoricoxib,

ﬂwib&&% g§g§|%§§EE§B Ewt%§88%§ g&ﬁggghenylacetlc aci d,

e.g. 5-nethyl-2- (2'-ch|oro 6' -fluoroanlllno)phenyl
[0095Fac gThedem i‘IEiTORI inhibrtars O xalddes to @Gﬁpﬂ)l}n—ﬂh evhii@rinhibit the mammalian
rset R R DSBS o e SO DB T tn b
(Rapaip@nd) d&verlenusalC emidsad)i CCI-7handr ABTE78.ri sedroni ¢ and

zol edronic acid. "Etridonic acid" can be

d i ster fhe form as i s marke
0096@ “f q}ﬁ%rheﬂoﬁ@nﬁsgé%hm as ﬁe%keﬁa Efﬁcﬁoaawaﬂ?rtff a@a ijutarget,

decrea§@5‘r BRiIbAREP MR deg@dMion. Mhe {8 ihALIBsAut |1§ ndt $imited to, PI-88.
mar ket ed, e.g. undef the trademark BONEFOS

" Ti | udronLc aci d" can be adm ni stered, e. in the
[0097F or Fhedsrmp tbiplogicakiespongsomodifigt s Rrarhersie e dremphokine or
¢ fﬁﬁgg; teR@ghdroni c acid" can be administered, e.g. in
interfe gl?ﬁ1as it is marketed, e.g. under the tradenark

AREDI A. " Al endronic acid" can be adm nistered, e.gqg.
[0098} n Theetefnpfighibior of Ras onmgcgtce@for@lsQ, c. gjﬁljgpls,tkhgas or N- Ras as used
herein réf%%ﬁ??%rﬁpg %Awﬁ%h targétb?%geragg b nl]ngg) t. e (I)n% é?l?(i(actlvgy ofRasec.g. a
“farnceyl gransferd &r 1nhi|b6015& AND-238932, m7m1m%ﬂﬁ§ﬁaal

trademar k BONDRANAT. "Risedronic acid" can be

dm.ni st er. JA.n the f

10099 AR 8 F SRt il her SRR ol b GpmRT R i taeet.
decrea@@ﬂr iaRibade dtistebedlonRr@e. COmpbiRls fndidh taigel, Hedr&ase or inhibit the

mar ket ed, e.g. under the trademark ZOVETA. [0095] The
activity of {H{OmRTER AFGEPel# B comnoundsveach i hibeiripo (eHmerasireqsptor. ¢.g.
telomdsPhbit the manmmalian target of rapanycin (nTOR) and

whi ch possess antiproliferative activity such as

sirolinmus (Rapanune), everolinmus (CerticanQ, CC-779

[0010@IndTixETEY émeifn@@%]arrmmep@dm trhelpter aavansed heshintefetsro c@lgpounds

o359, LG RERTEEMITO MR BIEL: compyr v

target,tdecmadene linhitesthe betvitys f Iﬁ@thlbmm drethopeptidc-a88e.g. Yed@8ide or a

d The ter€1"biological response nodifier" as used herein
em’ap‘é?%‘F‘?o o a |l ynphokine or interferons, e.g.
i nterferon.

[00101] The term “proteasome inhibitor” as used herein refers to compounds which target,
decrease or inhibit the activity of the proteasome. Compounds which target, decrease or inhibit

the activity of the proteasome include e.g. Bortezomid (Velcade) and MLN 341.

[00102] The term “matrix metalloproteinase inhibitor” or (“MMP” inhibitor) as used herein
includes, but is not limited to, collagen peptidomimetic and nonpeptidomimetic inhibitors,

tetracycline derivatives, e.g. hydroxamate peptidomimetic inhibitor batimastat and its orally
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[0098] The term "inhibitor of Ras oncogenic isoforns”,
e.g. HRas, K-Ras, or NNRas, as used herein refers to
w@oomas3ds whi ch target, decrease or inhibit tPer/EP2009/053421

oncogenic activity of Ras e.g. a "farnesyl
transferase inhibitor" e.g. L-744832, DK8GG57 or
R115777 (Zar nestra). [0099] The term "tel onerase
inhibitor" as used herein refers to conpounds which

bloavatﬂamg @halogReRArRARE @3312@ m)bhﬁnan%taa@mysztoy Rdtastat (NSC 683551)
t el omer ase. Con'poun S t ar get decr ease or

BMS-2RObiBAYH@-95480t TANRYL, MMI?QIOB@%IQ%J e especially
compounds which inhibit the tel onerase receptor, e.qg.
el ﬂggetg t
[00102 eltn?l écjﬁnspoﬂlg%ﬁ%g%l %n o‘[?@trggﬁlg}sl’te E@?@:IU%E@HH m ]glh%nanmes as used
hereinommdm;tds 1s naftlioiited ar, §MS-likketyrasasdimese inlhthltbrste g hempounds
nine .amn

et dstieh Sl ERLINGIRG P RS LERTSrins PR RIS Esm

interfoddi, NAPPRird@TGraadyicy@osthe (b@ﬂg and Beuldin; and MEKI 1MlﬁbitM€ e.g.
t her eof [00101] The term "proteasone inhibitor" as

comp%éwh@h&r&etr@%qage qQrankibihRARigac imbRme dingss.
decrease or inhibit the activity of the proteasone.
[0010470 r@&ﬁ?&ﬁdmﬂlfbh t4r8&t98dcreadeSy 1ﬁﬁi§ﬁ t&rach{‘/‘f‘ﬂj' B EMSHRE tyrosine kinase
activi of the proteasone include e. Bort ezomd
receptryéFlea B, yre@mcwﬂmcgmmout{dgm[@tg]ns 'ph@nttb@ mwﬁwﬂarln};@blt members of the
S it r
Flt- 3er§$e %%ﬁ{ea?%‘] ﬁhﬂ? ?%dﬁg@ﬁg ?kllzs?%hot(dol | rrllrlrtle I?z{u%s&)&rl%ei C’lae‘?lvatlve
SU11M@p1hddﬂdﬂﬁﬂ| c and nonpeptidom netic inhibitors,
tetracycline derivatives, e.g. hydroxamate

0010 BEPHASIT TS0 B BB S 200 By Tl Shoouma
targetlﬁg],aie@@b@ng'f@f ihRBRingthd iBBmMER1B)Ras@adtiviiws H3PI(;Alc3R4b), targetlng,
tastat (NSC 6835 51? BVM5-279251, BAY. 12-9566, TAA21
decreaimg pMBER e KRGO glicnt preiving vigthe ubitusin me%w%@atm@d
ompblﬂldts k‘ﬁgétfn%a&&?e%m%t)r fﬁﬁl@t‘ir&l tﬁQin@rlrﬁﬁJ Agpe%@ %bt?v?tty (ﬁ?HSP@@ ‘Are
herei n”i ncl udes is not limted to,
especigy emireand, peos@ny errnbbedesswlaicly lnhdmtrtbomasse etctav@e@ﬁﬂw%}’% e.g.
17-all§a§r?1{61§)?1§;d%%eﬁlas n?clléaglléé%ll gr § #@A??%IF%% (faXam c1n a/glvghve other
geldanilmlyella-ralﬁ&b Icﬂlﬁfowrﬁlﬁ,syﬂlebtbmﬁﬁ)A@ﬁﬂ&lbﬂoram&in ok € BISPIO0 inhibitor
. U‘g ALK inhibitors e.g. conmpounds which target,
is A ease or inhibit anaplastic |ynphoma ki nase.
[00104] Conpounds which target, decrease or inhibit

[00108]NeTRCE Y HdnfipRlifErMird drkiBo diY¥d QS Bl Hekdi@BRudeE GBI AbSlimited to,
(FIt-3R) are especi al | corrpounds proteins or

trastuzaimeb B efc e reHuAUTHDHY M pEHEr b BeiZaheD (AFpptimRituximab
(lexﬁﬁcpﬁbgﬁéf}g' (AR @Ij‘4@ I{dy2C@Agnbogg%%%ntlﬂgﬂgsqgmfant Zng intact

dostaurin, asa rosporine derivative
monod\lAuNlia_l&bofi@amﬁ]cloﬁhbarttlbpdms Hﬁ‘oﬂi@sti)emﬁu dnitibodiss' fo&sedjﬁeud at least 2

intact arﬁlbodlrgs | n ant %ﬁes? agmer‘?ts Qoo ong ay][hte}e/ gxﬁlgiT th%o(fggge%%qglogical activity.

[00107] For the treatment of acute myeloid leukemia (AML), compounds of formula (I) can be
used in combination with standard leukemia therapies, especially in combination with therapies
used for the treatment of AML. In particular, compounds of formula (I) can be administered in

combination with, ¢.g., farnesyl transferase inhibitors and/or other drugs useful for the treatment
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targeting, decreasing or inhibiting the intrinsic

ATPase activity of HSP90; degradi ng, targeting,
waleawasssding or i nhibiting the HSP90 client proPEi/RB2009/@53421

the ubiquitin proteosone pathway. Conpounds targeting,

decreasing or inhibiting the intrinsic ATPase activity

of HSP90 are especially conpounds, proteins or

anti bodi es which inhibit the ATPase activity of HSP90

of Al\/ﬁ, Guch as PAuRd it AT DRyl SBIN R 86 |'[@ﬁﬁ')@§'ﬂd§ IMitdxbAGKR) »
geldanany0|n derivative; other gel dananycin rel ated

Idarubsehmp swlpridatineaidindiPESI41and  HDAC i nhi bitors. An exanpl e
HSPYO inhibitor is AUY922. [00106] The term
[00108 a E&ll "{)%‘ic%ﬁ(bﬂ{ﬁ:c% !OQ&Q" gﬁlud%§ 4SEAm Ef‘er ]k -C, a pyrimidine
I's not imte trastuzlm
analog, Hémbepthle R}alphEr msiraauitabe GMbirershic) docjvabevalcicaxyrabdine. Also

B S D o  a EROSOSER g ol

phospha&ocl onal anti bodi es, polyclonal antibodies,
mJItispe cific antibodies forned fromat |east 2

ct antibodi es, and .anti bodies fr rrent s sojo as
00105% The3 PR AEH I e RET JREEORITHS By %ﬁegbfﬂ&& re "P\FPWOHHJF Gﬁglg‘fﬁ‘f]ﬂrget’
treat oF BthitiBe §SRALARM re@pt AGUILasBEREAIH, 4RI tide).
corrpounds of formula (1) can be used in conbination
Wi standard | eukem a therapies, especially in
[001 lQﬂo n%lﬂrﬁ%rtqea Haipging pprapachrester (e apreashes weh py ienkzmgpdiagion. The
term ﬁ@ﬁzm% RdRaLL 5 I%félH%H to GRNP Qﬁwge%elﬂgﬂé(r Qr{eg}g @n&lr& I‘gagtlg‘}?that occurs
adm ni stered nbi nation wt nesy
as either gesfopragseici rn:hs (blucthcassX -gaysl Aot gamrhe rayd)r cugsrth(wchfas) plpha and
th at.nent 52. WO 2009/ O/ 53 of
beta p?ﬂ\}@e %‘HZIS%Y%%WBHWP&% dh g ng %”ﬁ g”% n@}ﬁr"‘fé{ and is
knownﬂanh@msl sie, Hdvlrﬁam(a;nmlﬂeseof Rdd@barou mheﬂapy, kol RARAEPIR and
PKC412. [00108] e term "antil eukem ¢ co ounds"

Pmctl%@ﬁ%@éogyaf%?vﬂéﬁéﬁpﬁé ﬁrgdléon’awylf inR e’ dRdbog,
whi ch is the 2-al pha-hydroxy ribose (arabinoside)

[0011 Aer TheakinY EEDG HHRRXY GY bl Hafoin AfSOa cla%ﬂ-ﬂﬂlﬁﬂmbéﬁpﬁoﬁ@sants that
purine anal og of hypoxanthi ne, 6-mercaptopurine (6-M)

modulgige Lymnbgeyta picireulajinio systhas @TY[7®@109] Somat ost atin
receptor antagoni sts as used herein refers to
[001 lfowegﬁ“ﬁmUnﬁbleg)@({e%&uctas% FfitoRd rbfaﬁ' B 'pglrutnﬂﬁne or purine
somatostatin receptor such as octreotide; and SOW30
nucle%@agnalegst indeding, l[lmOc_l_tllol]uteﬁunnﬁlud@@lb[nedlad/agcy‘cgsnaqoapab;a«mts(ara-C)
6- thlogueaplr%e i‘? %H%gﬁra By Ccli]a? rlgfuc rr?e%c ! oﬁ,lz%en 81562%1 (é(hnablnapﬂon with ara-

C agaiR@rAdilnaiht eF pﬂﬁ@ﬂﬁml mb@ungoﬁdﬂiieamdt@e 1ﬂ1hlatorme Gfciatl$
ei ther el ectromagnetic rays (such as X-rays_and ganna

hydro*yé%)orgr Y&H?Xty| ]Cf{ésgm(dg{%]h gg)nggﬁth\gttlg% sughgis XL-1, PL-2, PL-3, PL-4,

PL-5, Pﬁfé PELASIPL-4 BRhEOHRE ifi RAARL QD Acsta Wn@é’lbngé&’ Vdl: 3@% BYp. 953-
limted to, radiation therapy and known i n

961 (1894). See Hel | man, Principles of Radl ation Ther apy,
Cancer, in Pri nci pl es and

[00113] The term “S-adenosylmethionine decarboxylase inhibitors” as used herein includes,

but is not limited to the compounds disclosed in US 5,461,076.

[00114] Also included are in particular those compounds, proteins or monoclonal antibodies of

VEGEF disclosed in WO 98/35958, e.g. 1-(4-chloroanilino)-4-(4-pyridylmethyl)phthalazine or a
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Practice of Oncology, Devita et al., Eds., 4th
Edition, Vol. 1, pp. 248-275 (1993). [00111] The term
w0 EidG1iM3ngler s" as used herein refers a cl ass OPCT/EP2009/053421
i mmunosuppressants that nodul ates | ynphocyte
recircul ati on, such as FTY720. [00112] The term
"ribonucl eotide reductase inhibitors"” refers to
pyrim di ne or purine nucleoside anal ogs including,

pharmﬁwimem dcbépta*b%dsa'it%erééwéi rtﬁ@&&%maﬂadé&ﬁ Wato@ﬁml@s W(|) 00/27820,

ar abi nosi de g\r awé uani ne, | uor our aci |,
WO 0¢/b2Y1% Biras/1 99/@@&}@ gliPe%?)@;?AdL thps¢ #p described by Prewett et
t-h & a AL
R R L T A
pp. 14@8‘5[3@4:77@|(|l§/96f)yﬂﬁmyhr@azceﬁRes Vol. 58 pp. 3209-3214 (1998); and Mordenti et

al. ToigEol{lgat&_(Z (l)lH;'glLﬁ\gal rl]g]% 34]21[§Léjd§ 1pW @rOIOé%tSéé/ gt?d WE)U%DI&?D
ANGI(DS'IFWI‘I’NG&Esbﬁbe dy Refllyak al., R &opwqi gi £328 M@b4) 33,

. 953 961 &994 5300113 he ter
ENDO’Sé"-AéIHéTn é@ynh@tbﬁ QMR debarHbMl.aSer- RATBAS b1997): al@thramhc acid

e 00 PDBASELUSE B ) A i o
VEGF mc:)dptmiedtﬂmdees; ng. phuMlA(bLﬂnd RHUiltxdbe VEOG@tants ¢. gpMatlagomsFLT 4

inhibitggsf ggg% nl%B tors a\r/]]ribpﬁcg 1%81 antlbocfE , Angllo%grlleo a&q 46?0) and Bevacizumab

(Avastht)( 4- chl or oam [ ino)-4-(4-pyridyl nethyl)phthal azi ne or
a 53 WD 2009/118305 PCT/ EP2009/ 053421

e e AT RS B

knowrpeQ/ &%@Q&suwg%ﬁ%g&ﬁ to %‘[Q)Qé}?ez&%%aﬁ’&gs @(a&p?& f 8ﬂt7[odynam1c
those as descri bed by Prewet , Cancer Res,

therapg dnclyslgs treR@ORBGPIMIBeqNIBYYS, styabhans cet Vé$UDYN|F<mldmatﬂm¢x(§adllum
Sci USA, Vol. 93, pp. 14765-14770 (1996); Zhu et al.

[0011 @% %gm stc¥8}|ds aé%‘oe;d( I[ﬂgrgfn‘?%%?%t%%g)ﬁi@ ‘]]1%% %%hlchﬁggcklc?r 1%}6‘?1‘[
angiogbdesi] sfch899.¢., arecMBVOiBMEDAloanthyWOcOrisAik2 0P-+cpihydrocotisol,
cortex%ne é?ql@gaqu@%gg %Eé]gez?ol?lzﬁ%j%h% @e/éoai&élcgoéfﬁf%lgdtegos\{erone estrone
and d&aiethhdoyicet al ., Cell, Vol. 88, pp. 277-285 (1997)

anthranilic acid am des ZD4190; ZD6474; SU5416'

U6661$ bevaci.zumah; or %ntl - VEGF ant i odlcg nt i, -

001 1 dmplintueniiinign eoHeeniaalds gfys 1G ¢nmpoyn {8 2o fluaggeghone.
dexan@Pagyi®l €. 9. Macugon; FLT-4 inhibitors, FLT-3

| nh| bitors, VEGFR-2 | gd antibody, Angiozyne (RPI

10) and Bevaci zumab (Avastin). [00115] Photodynam c
[001 1% he By hgmotherppigiceiompprfdsy eciusles i prggpt hmﬂé%tm glagt alkaloids,

hormo‘ﬁglrctoﬁi Buﬁd&%ﬂh%ﬁ‘ﬂa on1§§%%o§§a19 Bl%%%{b%hﬁé :S)E&% o nﬂ%ﬂnes or

at or prevent cance an”p es O
lnterfetdner ?amlyensn oligmhesleptidea torrehgomne e btideatepwanas;, shBi¢horasRNA; or
: : VI SUDYNE and porf.i ne odi um . :
miscel g%ssctoslpoen t°%8 F%I?lg%“néiE Wlt@é) “ha wikgo BfnéercEA‘{‘%n of action.
conpounds whi ch bl ock or inhibit
[00119] The structure of the active compounds identified by code nos., generic or trade names

may be taken from the actual edition of the standard compendium “The Merck Index” or from

databases, ¢.g. Patents International (e.g. IMS World Publications).

[00120] In an embodiment, the cardiovascular indications for which the HDAC inhibitors may
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angi ogenesi s, such as, e.g., anecortave,
triancti nol one, hydrocortisone, 11--epihydrocotisol,
w@oovaxsshone, 17- hydroxyprogesterone, corti COSPET/BPBNI/053421
desoxycorticosterone, testosterone, estrone and
dexanet hasone. [00117] I nplants contai ni ng
corticosteroids refers to conpounds, such as e.g.
fluoci nol one, dexanethasone. [00118] " her
be use@ ﬁ@iﬁﬁfeh@iﬁﬁ&%}ls&n‘éﬁw %gaﬁrdla'l Hﬁérb'ﬁ’&) (s?#&h@dﬁﬁﬁi@ﬁon) inhibition of
limted to, plant alkaloids, hornona ounds and
overalhwdig@mrrmdshngﬂm&otigacwl angl @h@@mﬁ@aw@dluﬁ Qéxnéltlom eflepmmiy
WA
inducclfTAARELES i lycink ShAAGHROCA T I SEATE evspse pror el
hemordragﬁ:l sRb¥k andrresusgiscieh.| aneous conpounds or conpounds
with other or unknown mechani smof action. [00119] The
tructure of .the active co nds identifi
[0012 ﬁ o 8om%(élﬂlg§ P%ﬁl I‘prels?né aeé'lc}ﬁg%se an%ﬁﬁla s%?rgi%g ‘ﬁ%rroaﬁ?rfﬂtgrally, neat or
in coniidatiah wellicobhwtiehal hhensitandardrtaimesdiclte sdittecaMidre kan include
I ndex" or from databases, e.g. Patents |nternationa

one or(mOrgy subsjageeag¥ieh emqlsoast @%t}@/yn% wg@eljubpﬁanésn solubilizers,
susperﬁi’iﬂﬁo%DHf%rﬁllnelg]slt Eﬁ%i%?s; gd&r&fﬁ%&%&ﬁ 2\@/}\%5 'Bglgg%%ls)lgg&sﬁl%rgramg Gfents, or
encap@@tmglﬁm@ﬁsn)%mmmpb@da saerbd fociudesd inc@wEotidngl manner, for
examp YS lej pn% ner mﬂﬁf? %ﬁg @l fornf g\gvgolvﬁéfr)a §rﬁ§é‘tgro(§s Gral formulations

contaihigpgaa e&tlvﬁ@om@ohﬁi (Iisoadi}sﬁﬂ ﬁetaﬁhd:aﬁ icdudeGinin e@{\Ieniﬁ(aially fuéed oral form,
condi ti ons, adrianycin i qﬁuced CardIOtOXICJt
RS

mcludmdﬁé?tﬁgcae%ale&r sedifecs, P-dATangeRariogal é\ﬂ@#ﬁsﬁusnfﬁaons and

solutldch r Itf d8€ ttfcarrRe BB BNAGMGy ANARY sBINH WHEGHUS &h hd@thix@Re with a
[O 1] Conpounds of the present t eachi ngs can be

finely gtj/mdqd| agtie eosnpotad. | n tdyletw@mlm qjmg@undqggtbegmxeql with a carrier
havngtiplgﬁlé%g%{r &gﬁf}r&glo%}%’pe%és% E\!utan%r {ﬁ&ﬁ&h sl orﬁﬁ%‘iéd‘% The shape

rriers can
andﬁﬁﬁ&ﬁﬁﬂhCEﬁIMMMEﬁaﬁ&ﬁb&#S@@ﬁﬂhﬂﬁﬁuﬁhﬂ%ﬁﬁbﬂ@w&g@ﬂﬂ&nqmund
| ubricants, solubilizers, suspending agents, fillers,

t
o128, | SRR cFTRIE R @re%&fd i C%?pougﬂ%ais@mngw Yigh inert filler(s)

and/orlueit{s3bgch af i sharRQdiEsll§ atccbRblc@tditHeated, ¢din, potato or tapioca
conventi onal manner, for exanple, in a manner_sim|ar

starch), sugap Artifigtels ¥ etenkoren DR dordicsl elases (c-gr gystalline and
m1cr0%9§t£fﬁh@£éllgﬂ§%sg{:f3(gﬁ§ §@1‘aﬂ§s Hm@%h‘(}?e ig@mpound di scl osed

ereln can | ny conventional ly used oral form
|nclud|ng tabl ets, capsules, buccal forns, troches,

[00123]o Z@ﬁé@lga‘tdﬁcfomldﬁthnp qul l@fgma@j@p@ﬁgc‘prﬁwgal cgrmj)ressmn wet granulation
I I
o S PR, DOIRES L URCSBEDN e S0 DRl B
lubricatitsy ddetegaattd, werfao mpolifiythg agontt éibtlediag smfacmtsb,\sespending agents, or
ound.can.be m xed with a carri '

...C. h
stablllﬁggg%% jpe rg@géalegHmﬁFe&Féq,ls‘ie@gc ?,(ﬁ(li §8§11{.11\é/1;:31|£1]%y su?fate talc, sugars,

lactos®@UORAR! dtADS oBREN CRIPRSEE, Bt tHyD cd1Rose NARE cr@li i e%ﬁulose sodlum
desi red. The powders and tablets nay contain up 0 99%

carboxymethyd celbilgsg caghwrpmathyleellulose calcium, polyvmylpyrrohdlne alglmc acld

acacia gum, xanthan gum, sodium citrate, complex silicates, calcium carbonate, glycine, sucrose,
sorbitol, dicalcium phosphate, calcium sulfate, lactose, kaolin, mannitol, sodium chloride, low

melting waxes, and ion exchange resins. Preferred surface modifying agents include nonionic
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[00122] Capsules can contain m xtures of active
conpound(s) optionally with inert filler(s) and/or
walzdowams(s) such as the pharmaceutical | y accepp@bER2009/053421
starches (e.g., corn, potato or tapioca starch),
sugars, artificial sweetening agents, powdered
celluloses (e.qg., crystalline and mcro crystalline
cellul oses), flours, gelatins, guns, and the |ike.
and anﬁ&@éﬁffacéﬁ%ﬁfﬂ/mg ﬁgén%t ﬁe%?é&ﬁt%ée%‘%m?@@ opﬁlrﬁ@@ﬁo@i‘fymg agents
conventi onal Tconpression ranul ation or dr
includg palaxdragr 88, brag jura ghilogigle, Icalz:empﬁaarrmmﬁtste@dlalo)@ ol,
l.uen [ :
cotomBHGERLARl Fyl WT Kol JERD SRR, Boon dRAL HBlrMates. sodium
dodecybulfaas traighssjym slusheml Blﬂlgata,gﬁdtﬁcthamblanﬁh@ bital firdglations herein

ents | udi n steara stearlc aci.d, .
can ut@iga gaﬂar%ﬂl‘?ﬁ Stmgq. g‘?%lse 0511118 tlglﬁgtala ert ¢ %‘l;a’spgglgn o(f: the'active
compd¥@Y{sh.i The &El%ﬁﬂulaﬁﬁf @hialbo c6@1§t@k§’cﬁﬁm15ﬁ@ﬁ1§)ﬁh abBlel dahPSBnd in
m crocrystal | ine cellul ose, sodium carboxynethyl
water prfrHifjuisSeconiHRiBE ARNTRRTAI Tduhilizesser camle fignps needed.
pol yvi nyl pyrrolidine, alginic acid, acacia gum
00124ﬂanﬂlla§ﬁ ch'mrs SAde %E@&hﬁ)?é?ﬁtaﬁn &QﬁfRJng)%u%énbl%ﬁé %ﬁmlsmns syrups, and
cal cium carbonate, glycine, sucrose sorbitol,
elixirsg lAclaalcuvmmnmwsfb Idaicsbecbladr@n gm lsmdhﬁ@ﬂ\@d o alasp@s?@d ikaol i n,
pharmaceélﬁcallo acce gallq)r%eshqu#ﬁ] gric rsggh | ow?tgrngrll %fc;sﬁwlxﬁlantaa rem)gure?hereof or
pharmbétaticedly aaoajitam &ilsal AN PRO uld 8308 RCTHRRAQND: OhBALRL
and aq nlc surface difyin gents, Representative
pharm%ggél digyessyeh asse! ey FIRELS %@ E)léf- ery, pEGSEiyatives, sweeteners,
ﬂavorfﬂ? aQéiﬁé'@ﬁsp@&ﬁng Qgéﬂ?sa{hmehlﬁghgéhltso EIER, Vlgé%n'sﬁj/ i%%hlators stabilizers,
earate, cetosteari alcohdl; cétonmacrogol” enul sifyin
and osmxreg@l@ﬁom tExamess of qud QMUQISCfQII orgl 4n|da>@r¢ntﬁrai>‘<1dmenstratlon include
e f
water @gﬁﬁﬁﬁgg%gnta%?%a%qlth % (geﬁt%rﬁoéd a%\%, gg?%ﬁﬁ as;é I@gﬁ%a%%pm as a
sodiunh eztrbd)xymfn}@ﬂ ctilulbdezelusibay alastth lﬂ@hcﬂlydlﬁ)g‘ mbhd)'l’Qfdfie hiealss and
for tions to alter the absor activ
polyhydg %ﬁ@éé}g SRl GG At ebrn B oD cagpnut of
and ar@h d11)S FEF parsht@al Abtih@atfAMHe léﬁ‘&lleir Han BAHNQJily QEtef Sudh tas ethyl
j ui ce, containing apgroprlate sol ubilizers  or
olcatc apd|isgPro BBy risiate cRig liqhgirprisys are gerddn starite lequid toam cp@positions
Q
for parléﬁt%gal g@mﬁ’ﬁ grgﬁ&lr nﬂmsl?&u&g éa%nesf o V}kei‘g%gﬂf‘éoducﬁ%‘pges ons aﬁ gé halogenated
hydrod‘aehicml an otd&n p]@enﬂcamoilmcmatﬂmmppﬂﬁmd in a
pharnaceutically acceptable quuid carrier such as
i ¢ sol vent or :
o012 o e PR LR D e M i A Ghordfupgpons. can be
utilize@ ay I'foeExagiple, ﬁ:rﬁfhhﬁisfulﬂt hekp&itbiaalloesubpbansme ejédtoal Sterlle
ditives such as solublllzers emu|l sifiers, buffe
solutloélls sanlyobg Qﬂé@lms%éfrgw@pgus y. f(F%]?ﬁSftWé‘S gg ﬁatlgftdmlnlstratlon can be in

cither RHSRSPEHIRGHAGENt S, thickening agents, colors,
viscosity regulators, stabilizers, and
osno-regul ators. Exanpl es of I|qU|d carriers for ora
[00126IndThraphermascrticahentipasgionen bain 1] dosese foe.dpr example, as tablets,
capsulgsg B&IH&HJ s@[l{t%nsc Q @ﬁsnérﬂ getﬂlﬁgibﬁ éﬁl‘ﬁul@§ oq @%{%foklp&%s aﬂl X Ch form,
e.’g., cellulosé derivatives suc
the phmarabm)tyzabtomﬁosmeh kad lmssabshrhdd:d inrhijt dase€OlRohtainfngepproghriag

.ron ri.c al cohols
quantlggs c%f‘gﬁ/e active compound. Tﬂe unit dosage forms can be packaged compositions, for
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pol yhydric al cohols, e.g., glycols) and their

derivatives, and oils (e.g., fractionated coconut oi
wapahoarsgehi s oil ). For parenteral adm nistratiper/EPIves/ 053421

carrier can be an oily ester such as ethyl oleate and

I sopropyl myristate. Sterile liquid carriers are used

in sterile liquid formconpositions for parentera

adm nistration. The liquid carrier for pressurized

examp%o W&éteh'p%%el‘é afaReniRuRggnatied syhb@s"s Q¢ @efcﬁ@t@ c&{talﬁfntgqqulds
phar maceutical ly accept ab1 propél l'ants. 25]

Alternpfieply. dhqpinat dpsegsfoine gdn Wsﬂlc potablet iftelfcor lawél betthe appeopriate
numbe%%k W 81’% C %P%ﬁ(glg El?g&ﬂ%enftgrﬁlg pgﬁﬁhtﬁoﬁ#ecié)ﬁgg%%om ma§ Qntain from
about S utgzikg @netuscanjoaad toCHboutS‘i(}é)rmg/Eg oBattisrt k:mﬁﬁoundnarﬁil can bbeiven in

. admnistered i ntravenqu . ositians for ora
s sing Bt Pt POROE AR B0 i daser Haros g et 18 B Songf prerul in
dlrectlhg hb2Blivel benfohad R R el ic6iplent 9 BRO&H tich ANinCRAINR & rdllY, YAiifplants,
osage form for exanple, as tablets, capsules,
parentgygl Bpgludigs Initavetoss. isanstirpsrdnad seheulagpar dnjcgioanurcstlly,
Vaglna?lg ﬁfggﬁ%?%e%ﬁél af S%uch%d@ﬂ‘g%{{/alftlge ainr‘g)gggﬁr{éﬁgﬁ%f%%é &?Illpounds of
the prasmtttaachmgg1nab1ﬁn1ggﬂ1aMa&emicahy h¢qep1sblefsaltshhychatt$ ved esters thereof, in

. _conmpound. The, unit dosaef s ca cka
lotion: GG g atchy SusBEN G 2606 T G308 PBE eSS S50 g yainaD.
exanpl e, packeted pomders vi al s, anpoules prefilled
[0012B]y r Wheee sdraihissaehfdt thea@ainadnn bn@hibﬁtwmi of'a particular pathologic condition
Al ternatively, the ufrfut dosage form %eaca sule
or disqgglery i by weﬁswgeﬁhat apgtigefive é?ﬁag%carh‘@%éwa Pg 4pQn thp pagheylar

compddhd %ﬂMze%lufB@ nfRIERPdrh infAS bl aRAEKRYErith OF Me coHillon Béihg treated, as
dosage form may contain from about ng/ kg of active

well agapyatiens phipsied) dastors oatedyiokthe idivadial being aeqselind thawmgutic

appllc%g)glégaeco%{'}oc EH% gf;‘télg %{:%%{R %éé‘%}élg%ss (?an% é)lr&éciemo Qn atné?ltt glready suffering

from auHehud inian arrﬂuntﬁmfﬁdﬂ@t td’k&lraﬁlt at\k@sqmmmmmwk(eesl))rat@tht bﬁnptoms of the
recjpient's bloofstreanl n¢l udi ng or al

dlseas? oglphc?)t&}nén rqunsyvi p Hcatbqnﬁga ‘F(}WH%}%% Hgtl}}g present teachings

can bd J6VidREb lataN&# thaa0sh ﬁl‘ﬂé?ﬂbﬁrhe(ﬁéé%sd 1ﬂJaﬁ%¥ﬂoﬁﬂtSs}1fﬁc1ent to prevent or at
rectally, wvaginally, and transdernal I%dSuc

least dglgpiths sympiamsogidhedipcabeandaits qoatplisitonss Thgydashge edwpoerhiaghe
treatmglfl:tcoefta{gg%ﬁ ic 1212&&%1?&?%&@%@?&1&‘[%%' glg EIGB}]&IE rngg?a'y%?é zlt‘yendlng

physicliamt |Tdma sarigdrl @angglvddoaciede thatpdeel contdsipensd onstate as well as the size,
ol uti ons suppositories (rectal and vaginal).
age an?@%ﬁ??‘ﬂe PR Ogﬂlr‘?]pﬁfgll ered for the treatment or
inhibition of a particul ar pathologic condition or
[0012&li SIrsdeik cadek, fb&mnﬂﬁ sitoe@th Wiiah thenuef i ﬂfetthl\geted @S@gelt may be
can vary. dependlng on the particul ar
desirabje g adsigistey R GO reg%bfﬁOﬁh%%%%yseﬁ theaﬁa%fusg@\fwcewch as

meteréﬁfdots@ﬁlhglgﬂdbltehtﬁrbp@l%{e'agnﬁarlé?@n%%ld(ﬁé dr))’\ﬁéxllde@%htaﬁ?s pumps, squeeze-
varil ous pySICa factors rel ated eln |V|dua

actuat@bmqbghmd@ata&thPBmsetSh@arafp)édEp@setammﬂlacm¢lmbullzars For

admin?s?rfl (g)nutwjln rgnats%;l or E’Jt*%%?o%:h&ﬁ%ﬁﬂh@&s th%%%mggurpds Q¥ 'th%%ges%ﬁ)t t?achings
patien ering roma disease I n an anpun

can beSufrfulgtcé fitto & qudrcempdisif&ﬂn healsd capg@pokitiah) o admetosdlrcatn@osition. The
the synpto

liquid composmon cagllsnc(l)ude by way of illustration, one or more compounds of the present

teachings dissolved, partially dissolved, or suspended in one or more pharmaceutically
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di sease and its conplications. In preventive
applications, a conpound of the present teachings can
wheoopnomsddled to a patient that can suffer fronP@/EP2009/053421
di sease in an anmount sufficient to prevent or at
| east delay the synptons of the disease and its
conplications. The dosage to be used in the treatnent
of a specific individual typically nmust be
acceptﬁM@Js@l%ﬂté’ gldcad 8k %ﬂﬁﬂﬂ"ﬁ&e@}é tfb@e@h{pfen dib0@p oP Q){eﬁle‘ékeaibtuated
he vari abl es i nvol ved |nc¥ude the speciftic condition
nebuhafrﬂﬁpratyshmeafteé Bhe sodvdntsggn bpdosixagple, sgtoniar@lineeguatsaostatic
t . L Qr- .
Water.g@; nsg)Flg ’cg%ﬁ{))ikgorfﬁhmg ntgalh %)ﬁ&]lﬁﬁgﬁrg I&é,%t ?rgéiraétgp% including one
or moiefcgapounds offeh¢tpecscotesdchaigh entdrmieindith katteﬁe @ otlomireutyewders that

direct to th |rma of the .patie usi ng devi ces
are acciplapee! lraapg o d S BBy, fpp xRl an acrosol
dlspenls&hﬁh‘ﬂ%ﬁce hdt breslQsR phctoRONESsulcRAeHs BipFhe JWIARSmposition and
queeze- actuat ed nebulized spray dispensers, aeroso

delivegsi thprohigspmpositien Re ndalgtiomebld desespkconmsition can include, by way of
r | i

1llustr§%ﬁ]a§u§toltr élﬁotré ?ﬂgp 2 gdy %ﬁﬁg@%@%ﬂ p%cﬁlﬂ éggﬁglm%géé%ﬂfaﬁtagts and co

solvend:samnd:)@lnfb@radmllra!iteﬂdd bm,t for a<aknpdp4 ladnate:rnqbd@mta Arhe p&DI‘Bl‘lhntd canbea

chorofgABER o1 B omhthefie Ry BT or T hopBeruht due

physioPégifuIy@ng @ﬁﬁﬂﬁ)ﬂﬁféﬁtaﬁfr atddpraplcesent  teachi ngs di ssol ved,
partially dissolved, or suspended in one or nore
har maceutical ly 57 WO 2009/ 118305 PCT/ EP2009/ 053421
00125310 cepregings §<E§|cv Got hereip gencberpdgunisigrd mespisrdly asyntrapggitoneally.
Solutl%%éfoens@orﬂ%e@cr acfive BMBFARUAET Iﬁlﬁthﬁgceuﬁ@alﬂylab&%%b%raﬁé/
di spenser. The solvents can be, for exanplé, isotonic
hydratgsof eers fheeaf tay haqwerredin weseremixednwigh g ghitablcwnooiantsuginas
[
hycro S By ftosTHoE D Ghertioh R RO Bupo B Y S b B BEH B, By tenc
glycolt elad fmixgsesithdrerfm &i&d Mdeholdagiosmdaionobhesragd@rdiuse, these
ersz%@at are acceptabl e for |ntrq£r nchi al use,
propariins Sl caBiirA REETEGVHIP hioH e BiGrOREFPEBS-
di spenser or a device that breaks or punctures a
[0013@aPBhY ghafi&R6Hi A0 fdrMe s$iibl o £PHERESH EdndiAcladdsteréle hiye@usS solutions
the solid conp03|t|on for inhalation. The aeroso
or dispeapgsane pisHlcen dersdpriibe cxtpyroayeoys proppiatien phtsrda injgsible
solutidds of@lrsﬁerﬁgﬁgj qy %gé‘ferpécd R IRhER dse e f%ﬁ@%@'té?ﬂéand its viscosity permits it
propel T ant surfactants, co- solvents, and can be
to ﬂova‘dmughsltsgnegb b’lg.he o p@fﬁa{atl:py e; stablemmd@r‘é]d cdla;lltl@ms of ﬁhlgufacture and
stora garlr%fc banteS vV g al cont 1 t1 or((:)tlo g 1 r& a21 uch a;
2R SIS SF BT AT ROt g st PR b RR o
bacterﬁhiylﬂ iﬁﬂig@ ng@é\éalrlyer&ﬁﬁi benVlvan B’E&f(sléﬂrélyn ﬁfédﬁlﬁi @kaning, for example
ounds described herein _can be adm ni st
water ﬁg}aé?llt %‘Pl}i‘i’ll (§-2o Elcrioh Rpwi e 8b5PY 3nd liagist Refyedidens rglycol) “itable

mlxméyﬁﬁ?éa%'aﬁﬁ.‘%eg%ftabﬁé"ﬁfse active conpounds or
p harmaceutically acceptable salts, hydrates, or

sters thereof can be prepared in water mxed with a
[0013 Hm tappamnds pf the prepent sqsehingscanipg admiaistersd pgademdlly) ose.

admm?&eﬁ‘%{cﬁ ys? gﬁées%ﬁgceacl 3% lpo%y%l& B?erlﬁﬁier'lﬁlr%ls YEES (ﬂlly paLsagé'él 1gclud1ng

epithelial and mucosal tissues. Such administration can be carried out using the compounds of

the present teachings including pharmaceutically acceptable salts, hydrates, or esters thereof, in
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gl ycols, and m xtures thereof in oils. Under ordinary
condi ti ons of storage and use, these preparations

wo y@oasd3by contain a preservative to inhibit tpher/gproosbs3421
of m croorgani snms. [00130] The pharmaceutical forns
suitable for injection can include sterile aqueous
solutions or dispersions and sterile powders for the

ext enpor aneous preparation of sterile injectable
10‘[10nsS foeHltnb BSmOpatdh&P ﬁ{sﬁéﬂ%ﬁﬁls sbitiBhEhRY 5i§oa R (r@&ﬂta%d vaginal).

e formis sterile and Its viscosity permts it to
T0p10¢llf@w1ﬂ4ﬁw@wght deliygrachige cownﬂﬁb thruredithe epdgrmiisscagiba ybedul for
localiZd 48t Ao AR A0S B TRPHLAGkT e and, storage and

e pres al nst e contam nating action of

n1croorgan|sns such as bacteria and fungi. The

[001 32:]arT1iae$deuaad admirgstsiow et beoerccdlinpkj@ﬁd tlooughetlé wsmof a transdermal
ethan %

patch %Oéltadmng 61i1 g%t]evre SPmp%?néjpa)?ﬁ élﬁ:grrgzlr %Bf d5 s)l}ﬁcaa 1ve compound, can
be norptbb(y:&b el seire agd Qﬁﬁi@lﬂ))w delivdrabF the aB“dl‘)@I donsubdRF e@temia ABsorption
. g@table oils. [00131] Conpounds of the Fresent
into th@ Blpodishgrm ¥iarihaekin g e fagiic car take amspianbagiof {prmp syeh as creams,
01ntméﬁiswb5§te°st gél? Qnél%&éssfvet (r&@lc%éj r”fl?ccﬁeé?ﬁs atnia%ngﬁ’lgﬂts %Qrgbé ‘h?cous liquid

I nner I ngs of 'y passages i1 ncluding epithelial
or senmwdm@scais 01f ﬁttlmueh; OIISme\hataonﬂWﬂt@"tm@thtm d’astefbeomprlsed of
absorp%vgg?,'w egrg Hlls%erfedglg Retr(ﬁﬁ %%lcﬂ?li)shélg ]i)etroaeélgg cc% 1P1t8g ghaelaf:tsi’ve
compdividcat £Sq boduitable EASvahb'@r(ff‘@f:clum{?e &8/166@(:330@9&5&&&&@&2156 the active

PCT/EP 033/053421 | otions,. creans, foans, patches,
compagipd ﬁ&?l Qod stigpe Jushas a 3l It PEPPEEC e 'eePAp ISRy Oir
contaiNiR@RAlcdive cob@RiubdlyithQF Whdlt 00ridrNta Atk Vﬁﬁtalﬁﬁig' tHceactlve

conmpound(s) through the epldern1s can be useful
compquadaPithee dedlysevet desrees bifoven ipdhchlaketagive al@@iﬁ@ucpn@mplﬂted

di sorder. [00132] Transdermal adm nistration can be
[0013%(: COMR 6&@? QCSEHBCQH&?CIH béﬁl B'Esa%gﬁfns reld AR5 Jr%%ﬁal%aﬁlctﬁe form of a

ontal ning an active conpoun a car can
convelhimnakmlpposutor}t ffhlpaomﬂorl}efounuﬁpm.matan bamadbfomaraditoxilomiterials,

t he ski.n and can | ow d ve he active . | .
meludlpgriagihne Bty E fufbon M T o Sen g Teh G pligatony's melting
point, Sﬂid %w%dﬁl av &tbies okt Osuppb&itoPbdst £ Kudhadd poBlcehyBi¥ oeBROF various

ornms such as creans, ointnents, pastes, gels, and
nmk”%@%Wﬁ@hWé”é@#ﬁé@§Bﬂhhe creans and oi ntnents can be

viscous liquid or sem solid enulsions of either the

[00134)i | Edplar fﬁﬁﬁﬁﬁtl(ﬁfs oY*@ﬁﬁ)rcalbsﬂIe@ 'clln $YPee us@é% B8 oG RIRbMPEEh R the
absorptive powders dispersed in petrol eum or
preseny{edelopgn infodropleactd Fighemirowstio af ii iy tlipiddemiuletiong apgpeanegapsules
[ arlety of occl usive devices
caanﬁ%%%%&ﬁ} ‘%hfolég eg%%fﬁ e active conpound into the

bl ood stream such as a sem -perneabl e nenbrane

[0013ZoVEe inagpase thesEectivemess elomvgionndspfitivepraent w@chcimgspib uzmdbe

. WM or,. Wwthout a.carrie or a
cesirafe 4 B0 R B o e s s R i Pgment of
the tarkéttdiNeadol IFar proBifa@htse dmastee rphataethve dodipbadds (Co mﬁ@mgve
descri bed herein can be adni nistered rectally or
1ngred,y3é1&| [or §g¢r§s)|eﬁfe@thV@ 1 e tesptmaent, and particularly in the treatment of cancers and

tumors, can be administered with active compounds of the present teachings. The other agents

can be administered at the same time or at different times than the compounds disclosed herein.
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conventional suppository. Suppository fornulations can
be made fromtraditional materials, including cocoa
whodovargzomni th or wi thout the addition of waxesp¢DERIDE053421

the suppository's nelting point, and glycerin.

Wat er - sol ubl e suppository bases, such as pol yethyl ene

gl ycols of various nolecular weights, can al so be

used. [00134] Lipid formulati ons or nanocapsul es can
[0013&)| SPh®nipR8Ads T tﬁéBrEééqy@gchm%Béjﬁreﬁire& Be1ccHIES@RFith the

t'eachings into host cells either in vitro or in vivo.
proceduigsiogtlingd muthasehems beloav. Arpnocapseciely agalablsetaptingpantedals,

com TR OIS RS brpl RSB LR Seniar
syntheitit negivdbend presiduads|kaotva te ot shdled io dnsmmu ridardibsicdyoathetic methods
erein wth other Q%ents effectlve t he treat nen

and prP?Féiufeafﬁé@e RfcRUAlon olepganis gp efl&?%m oy gLy tfaaﬁﬁemﬂons

and m@Gihi ¥EorS QEPBYUSKISInéd fr6m thPlhQhntd6iehVc littRAEIrE O BHhStaBlard
agents) effective in their treatnent, and particul arl

textbopls e Feidativehbe apprecinedthat where ttnisrbpeprefad prcess conditions
(i.e. r‘?aeaclﬁfeﬁ{gpgfaﬁ&%s\’mtlm%giﬁélg }éaglﬁg 8%%%%&% sgfvgﬁtjg ﬁ)r@s{s s é%{ca) are given,
other firheess em@ittansearalsabe wied filesntthdrivive statdda O tineinc eapauwndeditions

d h 2000/ 1 2009/ 053421
may Vg RS PGSR OIoP RGP RLme Con R Rgen DR Aciganined by
one skfllc@RRERAM HY BGGRS SPaRGA0h bloctNBes. PrHISEEKIN@ISin @t dri dffiganic
in the schene below, fromcomercially available

synthegis yyifl s giiae et e gatureca@ﬁ-ﬁ)&ﬁﬁ aEthe sythcticrptepg gresented may be varied
for the pubRIs@bibRimi2hn bpba RIS Al BL RIS TRAL Al Here R
A R B S S

known to those skllled in the art. Standard synthetic

[0013 et Hodwocassrd dpscoibediberels chipbe mipitqreed p@pahmgm ap¥ seitapimnethod
| t

knowr{nﬁ tf’?e Mjf afcl)r%%gm%lléﬂﬁ ég&g trtéllgﬁgﬁalg rt%m e e:&g{}) @Q&{OS%@C means,

such as ﬁuc’:lmrlrﬂagﬁetid eemahderspe@ioséapgie.gt Gndala), 1ﬁf@fé(bsmk1$oslcﬁpy,

the fiel reci ated tha ere t
Spe"tr?ﬁhoﬁ’inéqt‘é&ia-gdbéﬂ&’é%’és’ QM FRG Aoy Oétbywﬁ 1 Such s high
perforn@AREI @I BSmath bBP (HPME 2 z[s%k&ﬁat@éraﬁ}?@?@)a&t tﬁm layer

sol vents, pressures, etc. % are given, ther process
dﬁom@@ﬁﬁthons can al so be used unl ess otherMAse st at ed.
Opti mum reaction conditions nmay vary with the

[001 3$ﬂarl$ﬂe Hhi@n Jf%@ﬁl%%ﬁélg B inS O @&tprb‘l%&gon Jﬁﬁtdeﬁrg?elenon %f various

condi |ons can term ned one ski
dwnnaﬂgnbmsrB@amnéﬁupﬂﬁnuzmmmddqppwcemumﬁbheﬁ%@@@nskmhﬂ@mww

i.n the art ,of or recogni t hat
protecfifle bt el bR rer 19 AR Y R O uallin InefS I cFubiiF bt

protecﬁﬂg gid@py@initedoundpfor tkanfielrip Qﬁr&n@f et @DtPrWteZ:tZWJGid'z\@s in Organic
aration of the _conpounds descri bed herein

Symheme th e ke gout PPHe dharaities disdanrpe’ Wash Pd?@algorateg @

RRWGQQQQ&%iRQaH9m$B*$SUItab|e met hod known in the art.
For exanpl e, product formation can be nonitored by

spect roscopl C neans, such as nucl ear rmginetl C

[00139]e sBheanessionpeeserbrsldspsin can k. carniad auf imsgetyble elfendy which can be
readﬂf&?e%erd% $M8¥killed in the art of organic synthesis. Suitable solvents typically are

substantially nonreactive with the reactants, intermediates, and/or products at the temperatures at

which the reactions are carried out, i.e., temperatures that can range from the solvent’s freezing
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spectrophotonetry (e.g., WW-visible), or nass
spectronetry, or by chromatography such as high
w@edgobarszance |iquid chromatograpy (HPLC), gas PCT/EP2009/053421
chromat ograph (GC), or thin |ayer chromatography.
[00138] Preparation of conpounds can involve the
protection and deprotection of various chem ca
groups. The need for protection and deprotecti on and
tempePalﬂf‘re %Ueﬂhg oIy sQfoﬂﬁngérﬁ]%rhtﬁﬁee A Fﬁl@ﬁ RGLHAHLaEHe 'é@@leg 3l iR®ne
readily determ ned one skillTed in the art.
solveng predvingityng of fnorgihen é@ft Sth‘geng ridenssding en e Hogiavdnr r¢9@t10n step,

ve Groups in

suitab BB for g bR Reacfin Bipean B S e ™ D006, ¢ he
entire disclosure of which is incorporated by

Examplkfle peceaatian ef () 3ei(S)ad-pypuoligos2sl-phai)3sjyihacid methyl ester

hydrociacidde ons descri bed herein can be carried out in
suitabl e solvents which can be readily selected by

Step aoprepaatidn cfdSh(4-be nax-pheof])-pygalidice-$ycatbogglicsacidSyirttalotl @ster
solvents typically are substantially nonreactive with
the reactants, internedi ates, and/or products at the
tenperatures at which the reactions are ried out,

i.e., texpefatures that cap range fromthe\solyent's g
fnee2|0 WO 2009/ 11 305 P P2009/ 05342

t eh atldre te th hli_ng tgenperatyre

o\ Vv sn reaction can be carrled out in one sqgnant or a
m xture of nore than one sol vent. Depending “t he

particular reaction step, suitable solvents for a

[00l4@artd & Bk{nﬂifd aha@@lglb@ Bf &)L 40REmbPHhEBI EFrRMidie 86 g€1 48 mmol as
preparati on of

tartarlq E)ld salf) ey Nﬂnﬁﬁnﬂrf@?@b@ lineA4¢.p nplh éR ) mmaltinydighdorgereghane (400 mL)
f
and N, é§ F‘%_hefﬁﬁ{uf{)mldg Qp%/d;&r%% %{t}{lﬁ%%ﬁ&@%ﬁ@ Fm %Clig?j mmol) in

dichlotcamtthdmat( 100 ek}. eThe rB{cU@l Bras sthITc{d a(t)raomfe@@fbratl@e for Adurs (h). Ethyl

0] T t d
scetat B o R G BRRE RS P TR T B i e P et agisriago m,
satura@8 aqicdnd elitConast |s§’d1§1@| ch)oriB @5 Nn g tthyH tinfaR a0l 098 it déei @until

m., 420 mmpl ) i.n di chl oronet hane (400 nL) = and
aqueopy lgyedlwaépﬁg]og orsamt éaturg@dﬁgglu%caé%@‘@ and a saturated aqueous

solutlcgfi oftsﬁélﬁmb:m(% adi ‘fﬁé Q%Qﬁ’it: @01(1&% @agdrléh%chﬁn kifate, fllterted and

or onet hane reaction was stirre

cmmemumnhnen@eﬂawuié49@g(%ﬂ%buMBe@ﬂécmﬁthdasace@am®e§@u5
L) was added and the resulting solution was washed

vIroH R 1hé‘t1 L Qfboxvlic

| ) , [

amdnmchdwummrl aqueous | ayer mas aci di c, tmnce Wi th
saturated sodi um bi carbonate, and a saturated aqueous
so| ution of sodiumchloride. The organic sol uti on was

dd\(éd with sodiumsulfate, filtere d o
5 (0] Br 0 o 0 NN e
\f\/O/ * \)J\o/ \i\/O/\)ko

[00141] To adegassed solution of (5)-2-(4-bromo-phenyl)-pyrrolidine-1-carboxylic acid tert-

butyl ester (44.0 g, 128 mmol) in 1,4-dioxane (500 mL) in a secaled pressure vessel was

sequentially added N-methyldicyclohexylamine (32.9 mL, 154 mmol), (t-Bu);HBF4 (1.19 g,
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concentrated in vacuo to yield 49.6 g (91 % of the
title conpound as an off-white solid. Step b:
w@e@palshs on of PCT/EP2009/053421

(S)-2-[4-((E)-2-net hoxycarbonyl -vi nyl) -phenyl | - pyrr ol

di ne-|-carboxylic acid tent-butyl ester OBr OO O +

O [00141] To a degassed sol ution of

(S)-2-(4-brono-phenyl)-pyrrolidine-I|-carboxylic acid
4.10 rﬂn%l} mé?ﬁ&tl)ﬂ:ryﬁéé @El 8(114ﬂ X 5Gnmdi3 BndPRX ababgr(l 119% @'29’&%5‘&? The

(50 in"a seal ed pressure vessel uentially
reactl@daewrWﬁethdp d?@ﬂ%m@@yaladrpwwrwesgel rﬁ@! 4. 515 ameoplpd in ice bath

ond it AR o B 1 O G e S Rt oy« oo e

filter cakg waB8Wadimd withadt nRdahdagtdte( dnditBe gomHiin@Porgamits) werd hencentrated

in vaciy BaniimBw s de SHIORS 4 P el BB et B caifgand

filtered|ad@ @k filfate &fak CORIALRE AQin L6 abuo. TR rESAswANifKb KLY ifethyl
was filtered through a Celite pad, the filter cake

acctatqyans! thpeigaric wpluhopses vashed pegucnindly atith 103neitidneid spdiimed
Y,

blcarb%ag@%%ll?tg‘ovr\}a@ﬁgat&%n?eﬁﬁsghlﬁlﬁ (%18% /&d&%ﬂg’]ﬁgg’?ﬁeg togeri Sﬁhlll%lgl\égtu%%j filtered
and copogitaatledvamd. The tdseirue was pwifiddnea $ilitd geabelumm&hromato graphy

con trated again rn res
(ethy! FEE RG] B B e FRE D B tett P Bl Sanbcty s
42.1 ggemeidldal |y with 10@6crtr|c acid, sodium bicarbonate

sol ution and saturated sodrunrchlorrde solution, dried

over SOdI filtered and concentrate |n
(] N 11 At Arul P01 :)-9 t C

h mog@&. tography (ethyl acetate/heptane) or
recrystallrzed from 20% et hyl acetate in heptane.
Total recovery is 42. 1 g (99% vyield). Step c:
prep i on of

(E)-3- (68)@4 YL T - 2-yl - phenylrr a 38 d/
met hyl &f er roc I oPr de-0-© (p Fi @ O O N°N
[00142] red solution of

(S)-2-[4 ( ¥F) - 2- met hoxycar bonyl - vﬁbyj) phenyl ] -pyrroli
di ne-1- carboxylic acid tent-butyl ester (40.2 g, 115
[001421]on<) a md&@d&nrnbw)m_ 4e((E)42-Meldyndymlsdnyt-ivmylaqjhdnyl] pyrrolidine-1-

carbo 18121%1&%1”@5}1% es qg&/g(? ﬁﬁ) mg gvréfrg a{i\@e% 13 'm etd 4 ltl%ydrochfc])rlc acid
in dioxane and the reaction mixture was stirred for 16 h. Dicthyl ether (500 mL) was added to
the suspension and the resulting solid was filtered and washed twice with diethyl ether to yield

29.0 g (94%) of the title compound as a white solid.

Example 2: typical procedure for conversion of esters to hydroxamic acids

[00143] To a stirred solution of (E)-3-((S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl ester
(4 mmol) in methanol (5 mL) at 0°C was added sodium methoxide (5 equivalents, 20 mmol of a
25% solution in methanol) and 10 equivalents of hydroxylamine (50% solution in water). The
reaction was monitored by LCMS and, upon completion, was brought to pH 7-8 with 1 N
hydrochloric acid whereupon a precipitate formed. The solid was filtered, washed with water,

and dried in vacuo to yield the desired hydroxamic acid.
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t he suspension and the resulting solid was filtered
and washed twice with diethyl ether to yield 29.0 g
w@ %bi1sshs t he title conpound as a white sol i d. PEREPPOE053421

2: typical procedure for conversion of esters to

hydroxam c acids [00143] To a stirred sol ution of

(BE)-3-((S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid

net hyl ester (4 mmol) in nmethanol (5 nL) at 0C was
ExampREE dypiefipvfeed O draftig 14t EY3L @) lEpyr3 LidiHDY-yIghedyl)-acrylic
acid 129 ViR abfiviElaRebd nggg 10 equi Val ent's of

hydr oxyl am ne (50% solution in water). The reaction

[001 44!}BST6T£> Mihdest (B3 l(@)@ ﬁl?fbhdﬁpp D1-G10]) Skyae aclﬁ%thyl ester

to pH7-8 with'l di ochl ori c "aci d wher’eupon
(892 n& ér@onmobat@trﬁlufdmranw ed@rmﬂ@)éarmnlet(%%mL 06 medol), the

corres i e (B Hds BT oSk Fri B4 85 3] mmo.

The reExlaﬂg)h@(tﬁre via}é Btlﬁ@d fop ﬁb@.ﬁdhmehofuﬁsr Tak keydceibi ﬁlﬁb{t@ffe Was diluted with

| h
cthyl %%Wng%@fi éqqug gflrllglé;{ﬂ n p eng%%dac A 1&'21{ oqeée %oqutlon and a
saturat(%@ btdo@8sdMium chloride solutlon drled over sodlum sulfate filtered, and concentrated

E)-3-((S)-4-pyrrolid en -acrylic acid
in vacyetonyd @gﬂéwde@mcwhl@ assumgid lap ometogearid foprarida the

alkyla%’éﬁ {F esg@ﬁ'g'pﬁ(é‘l"g?gﬂﬁ?‘ga H%?yl 8@8' Q%’Si m%thS'g e%%g: Lm the

tr| acet oxyborohydride (1.64 g, 7.35 mmol). The
Examplestiltypica) prooerur efonatkydation dd E)-3+((DbbRyrrali@ia-2rpbplenyl)-acrylic
acid midtieylres@e wiithmlkybbiromédes@s atliyll uteedatest h et hyl acet at e,

washed sequentially with a saturated agqueous sodi um

b| car bonat e sol ut| on arfl a saturated aqueous sodium @

desrsol uti O 0. pver sodium sulfate, g
er ed, +and c ntrat ed +nA—vacu produ 3
de prod . ch as purified vi r ormat-ography to
provi de thg\/al Ky gl't ed =

(BE)-3-((S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid
00145!|et Tyh s@§&@ﬁon SEBIR(@)4 pyivBimad -y PHIRESIIUESTiE fid methyl ester

yl ati on of

hydr0<(hﬂ_1)r1® (08 1 4-rmpeb gnd mtﬁSSQm}/PaIW@ﬁWO)“ @eyiningl) imagegpnitrile
|
(20 m]g}a\fv%%gdg%g &-_?_I{et iﬁlﬁﬂ@thﬂ@m@% 5(91 ]%Tg%aﬁs pgﬁg?%%ﬁ%efe\%as%eated at

the ref(d%)teﬁp(r@@)e— @+ p§ hy @loladito sy tenphenyt,)fil@ordynd commenttated in vacuo.

t hyl d 0.. 1. | d .
e e GRlsaabt B%T6% Vel S fps ol TR R pgiom
chloride2 Qriddgvenashydeile dodtumBtimtt enet, hivd ccﬁ&&fﬁaﬂﬁ ik Qacddiob-produce a

1.3 mol). The m xture was heat ed at
crude product which was purified via silica gel column chromatography (cthyl acetate/heptanes)

to provide the title compound (0.32 g, 82% yield) as a light yellow oil.

Example 5: typical procedure for alkylation of (E)-3-(($)-4-pyrrolidin-2-yl-phenyl)-acrylic
acid methyl ester with epoxides

5 0 Ho 0
NS O/ N O/
+ .
N-__ N
&: HC &:
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the reflux tenperature for 16 h, cooled to room
tenperature, filtered and concentrated in vacuo. The
wo eavdusonas di ssolved in ethyl acetate, washePCWEP1909/053421
wat er and saturated aqueous sodium chloride, dried
over anhydrous sodiumsulfate, filtered, and
concentrated in vacuo to produce a crude product
whi ch was purified via silica gel colum
0014(‘?]h rPERL QG APINES- @g@h Fcihﬁinei ?ﬁﬂ&eﬁ?ﬁ%ryh% chﬁrn&éﬂhﬁ @ster
he title conpoun as a |ight
hydroglécprld@\méug, 0. 7E>namdb @ndétrlethy Iaet (OplSoekdut enpa} in isopropanol (5 mL)

f o
was a ?%’%9621{: %?ﬁg (0. >1/2r ¥n0 1 é)IS ﬁmﬁolgl po 1%16 rr1€y C 10% rg;xt?re was stlrr%d at 90°C for
16 h. Tt h:yd:tl(ﬁlsrhﬁrurwhshccemaﬁrad@ialn@eﬁe&@eﬂ)p@ssute Bhdhe Kestdue ywas

purific g/ll%/\%l) 192??]gogfglﬁr%§1ggro?nggg?£)% (%8 ! 8? %Arezhyl aletatg' ﬁ16 etro?eum cther) to

obtain(th itk doimpouftd BYA bolvih @iino 29! OBhﬁﬂﬁ{dl) acrylic acid
nmet hyl ester hydrochlorlde (0.2 0.75 nmmol ) and

triethylamne (0.15 ni, 1 mol) |n i sopropanol (5
Example)6: typieal paersguse W@ﬁ@lo&ga&eneéa@iamhyqﬂos nmol ) and

the reaction nmi xture was stirred at 90C for 16 h. TheO

reactﬂ3ﬂ3n1xture was gonce ted under reduced
ure and the resid urlfled via sily
chromatography 'O \ 25 hyL_aQeLate|

p 'T@ eum ether) to oﬁhaln the title conpoun

browh oil (0.19 g, O. 54 Exanpl e 6: typicad

prodeiure for honnlogatlon of aryl al dehydes CHBhO

N\ CNE NON N NON I Ph Ph Ph Step a: preparat|on
4 . P Ying h sl

e [00147] To an ice-cold suspen3|on of

[00148! JG%MF cQM' sh%gaggx B?tgg%g&fé#imrpg %ﬂo‘éggg&gﬂ &hidride (26.2 ¢,
749 nﬂnd:l)JinyﬂOK)InﬁIhteltmhdedfurdn, wdd.adddd n-butyBikinm) (31 Tie 2.5MVDih bexane). The
mlxtur\ga vszass‘}ll rc{ :ﬁ% 8tforp f g%rutei}g H%t%cg%ﬂt@g%ﬁlr e&%gf(ﬂ’ﬁnﬁy&i’é H-pyrazole-
4-carbbileBydd (7.3 G, 37. 5 Rhol, SHSRRABER 50Mn Il RS affdrofuran). The mlxture was

tetrahydrofuran) The mxture was slowy warned t
slowlyrwgmed dnrepsicmperagiee vep 2heurgnd Aeenghechhden @9dl§pmf a saturated

aqueo%dﬁ%hﬁﬁlpghl&gﬂ?asoﬁﬁ%}fr ?E@%sﬁﬂ%‘%ﬂé 81%8 LWER L ORAE by filtr ration and
sol ution eresultlng ITe precipitate was renbve

the filtpate fvia$ txtaciedneamd times with ethyl acetate. The combined organic layers were
dried over magnesium sulfate and concentrated in vacuo to an oil, which was purified via silica

gel column chromatography (0-20% cthyl acetate in heptane) to provide the title compound as a
yellow 0il (7.09 g, 31.1 mmol, 83% yield) as a mixture of E:Z isomers.

Step b: preparation of (3.5-dimethvl-1-phenvl-1H-pyrazol-4-y)-acetaldehyde

[00148] To astirred solution of 4-(2-methoxy-vinyl)-3,5-dimethyl-1-phenyl-1H-pyrazole
(7.09 g, 31.1 mmol) in 100 mL isopropanol-water (1:1 v/v) was added p-toluenesulfonic acid
monohydrate (1.5 g, 7.76 mmol). After the reaction was heated at 60°C for 16 h, 1.9 mL
concentrated hydrochloric acid was added and the reaction mixture was heated at 60°C for 20 h.

The organic solvent was removed in vacuo and the remaining aqueous suspension was
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the filtrate was extracted several tinmes with ethyl
acetate. The conbined organic |ayers were dried over
won@gaassdusn sul fate and concentrated in vacuo tBCBEPDNN/053421
whi ch was purified via silica gel colum
chromat ogr aphy (0-20% et hyl acetate in heptane) to
provide the title conpound as a yellowoil (7.09 g,
31.1 nmol, 83%yield) as a mxture of E Z isoners.
neutra@&e@iﬂm}ﬂl a cﬁl@@,{s"ﬁ)ﬂl‘aﬁl B:if:arbonate solution and extracted several times with a
di met | H pyrazol -4-yl)-acet al dehyde
d1chlo{(@1@1h@]: cthyl ace;t;qtc‘p mm;g{res a’ heieombined organic extracts were dried over
I e
magne@fuﬁw( é}r?‘%geatnﬁg Q{ce%%rﬁxéi ?n) \%m?o %dggé}{% Ia gésb@%bgﬁ%ﬁ ?Mﬁﬁ‘&f’%a silica
gel coKuiInn]chvdma)tognapah}fé(ﬁm% ﬂhylaiceteﬁteﬁ btptar) o @et the title compound as a

o B Gy gl I L (et on v

hydrochl oric acid was added and the reaction m xture
ExampRS7: #gatApraéedd P o 36 rmtitidh of 11(2b100h@RMHyd)- HPpyesiolesdtom 1-H-
pyrazbR§loved in vacuo and the remaining agueous suspension
was 64 WO 2009/ 118305 PCT/ EP2009/ 053421 neutrali zed
with an aqg s sodi um bi car bonat | uti on and
extracted eve | times wih a df chI ro ne- et hyl
acetate m ﬁ The conbi ned org éx?fggeé wer e
dri ed over nagne5|un1sulfate and concentrated in
vacuo .t o, produce residue, which purifie [
(0014 | 4 shrredyysPsion ph PRI Frédt &gzr9a4p‘ﬁ91°¥va? SUYRTeMA é?? dreh
294 mkﬂ%l)hf%%lﬁﬁglbmh{%nﬁinif @rohﬁ&’e ik ln% Q@HBQH&? aﬁé 4@% a)élﬁédu@‘%dlum
nmol oyield Exanpl e 7:
hydro;;19cp(9ctaL éﬁ;&mm@@me@ heated potdiatfopold }@furs ‘The resulting material was washed
0 z Vi
twice %ltﬁ %ﬁp K cf\[F 38?%]9%0(1*% i{?}’ﬁ%%éﬁiteg%% Iu{e(fr:?;&néenl_ka%e%pé ?(gc%gﬁi p?c)gl}u an oil,
which@yas 28rifledigpdilica gkl 2oldinh cbivaetdyaapdy (@byldicotte/hep@desimoyild the
. tetrabuty| anmoni um brom de (159 ng, 2.94 mol), and
de“”é@@@@ﬂﬁ@&%s sodi um hydroxide (9 nL, 88 mmvl) was
heated at 30C for 16 hours. The resulting material was
ExamP@seh @¢bicdl Yré€dvitd for Wadliion OF kedn ey ®hydeekyina3stsf at e,
|tered and concentrated in vacuo to produce an oi
whi ch,was purified Dy silica gel colunﬁochronatograph
(ethyP ept anes) to yield the desired
e 8: ﬂ%pinaL_pLocedur or\red on of ©
g-Nydr oxy anal ogs O O HO
[Q0150] To a solution of (Bg - (4
(4- met hoxy- phenyl )-2 -oxo -ethyl] -pyrrolldln 2 -yl

[00150] To a solution of (E)-3-(4-{1-[2-(4-methoxy-phenyl)-2-oxo-cthyl]-pyrrolidin-2-yl} -

phenyl)-acrylic acid methyl ester (0.4 g, 1.05 mmol) (prepared from 2-bromo-4'-
methoxyacetophenone following procedures analogous to those described in Example 4) in
methanol (20 mL) at 0°C was added sodium borohydride (0.04 g, 1.06 mmol). The resulting
mixture was warmed to room temperature over one hour. The mixture was concentrated and
purified by silica gel column chromatography (0-20% cthyl acetate in petroleum cther) to obtain

the product as brown oil (0.35 g, 0.92 mmol, 88% yicld) as a mixture of diastercomers.
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phenyl)-acrylic acid nethyl ester (0.4 g, 1.05 nmol)
(prepared from 2-brono-4'- nethoxyacet ophenone
wo odobavésng procedures anal ogous to those descrpPdEHEPI009/053421

Exanple 4) in nmethanol (20 nL) at OC was added sodi um

bor ohydride (0.04 g, 1.06 mmol ). The resulting

m xture was warnmed to room tenperature over one hour.

The m xture was concentrated and purified by silica
Exam@R!9: ¢itdTpredaar@io? $anitvon( fHag PPaml X r o8F8 taé‘étﬁld‘eﬂydes

petroleumether) to obtain the product das brown oil

(0.35 g, 0.2 mol, 88%yield) as a m xture of

di ast omells. /65 WO 2009/ 1183pPHbCT/ EP2009/ 053
Exa . tygl cal jprqgce or formatio yl and
het er acet al dehydes Q /N-‘;\l/ .0 C~ N,\NN ep

a:
(2-ethyl - pyr azoI o[ 1, 5-a] pyri di n-3-yl)-nmethanol [00151]

et hyl ester (15 g, ’ 68.7 mmol) in tetrahydrofuran (300
[00151iL ) Awelsticoof kdhyhp)amzdldé SIE%IDYTKhmﬁ -Icarfohmdm agiduathiymh usm:r (15 g,

68.7 mgﬁ((;c(i 1nq8tra\1ﬂl}é/§rog?rgl? 3%§ nélf) er% iNg ﬁ%%l} 1‘,% u?,tg apg 1{hilgn Al wlhum hydride

(2.6 gmmmﬁ@s;vawde@ﬂ UlHei rbachiuh blixto@ wdsappedat rGomit€ap@aure¥as16 h.
added and t he sol vent was evaporated in vacuo.

Th
Waterps@g @[fi(@qdrp@tl} uhblipe st\gg@gedp opligeigelwas added padsthe solvent was gvaporated in
vacuo Cﬁ‘ﬁ@fé@‘ﬁlﬁgg ARIMie (R%qurl-@eQi'@l@ Linyd chr@rﬁ@t% ﬁ}%h@l@t W)) eﬁlgl7

yield the title conpound as a yel brown o
acctatghep&0®) pi ya¢ld Yhe tBleegomipounst @mreﬁpwﬁmowlﬁ 0il (9.67 g, 80% yield).
- et hyl - pyrazolo[l 5- a]pyrldlne 3- car bal dehyde [00152]
f

(9. 67

g, 54.9 mml ) in t et rahydr of uran (500 n.) was added
[0015NhOPo qmu@@ of (22%y]-Bymrab| 1, S@]erdinﬁeyi) -methavelr(9 &7 glﬁ@@mmol) in
tetrahyff) %fuhan( Oemilgac ?%(1%8%/[@(% EQ §\§V§S L% oK 2%%5/6\%%2& 1nhoven at 120°C

for 16 G@hid Rirfpdat tha mahﬁ;aaﬁgmm&t el 1 yrdamerredtioe dnml%sw rfﬂtetdal
989 of product whi ch was .used with

ive 9.4
throug%&r%ﬂléer p%ig ?rgdrqoes?qtrawd undenfpiused presyreloative 958 (%%%) of product,

WhlchZVa@hléBﬂlwilﬁYJu@ﬁf?ﬂh@{ rﬁic@ﬂldﬂhy“ di ne- 3- carboxylic acid
et hyl ester 2 N [00153] To a solution of

am no- pyri di n| um i od| de (22 g, 99 nmol) and anhydrous
Examplgtlgg Breparation of 2-ethyl-pyrazolo[1,5-a]pyridine-3-carboxylic acid ethyl ester

N
.\
/N\NHQ

[00153] To a solution of amino-pyridinium iodide (22 g, 99 mmol) and anhydrous potassium

carbonate (17.8 g, 128.7 mmol) in dimethylformamide (225 mL) was added ethyl-2-pentynoate
(24.98 g, 198 mmol). The solution was stirred at room temperature for 24 h. The reaction
mixture was poured into 1.2 L of ice water. The resulting light brown precipitate was collected
by vacuum filtration and air-dried for 16 h to yield crude product (11.9 g, 55%), which was used
without further purification.
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carbonate (17.8 g, 128.7 mmol) in dinmethyl formam de

(225 nmL) was added et hyl -2-pentynoate (24.98 g, 198
wonabji1830he sol ution was stirred at room t enpepPEt/BPB®09/053421

for 24 h. The reaction mxture was poured into 1.2 L

of ice water. The resulting light brown precipitate

was collected by vacuumfiltration and air-dried for

16 h to yield crude product (11.9 g, 55%, which was

Exam ﬁqq ¥ipabidn Jﬂ{EsJ&enym&yst(qqﬁi[@Jaz n@@hmff-ﬂwé%&ﬁaﬁyu-

yrro gg(l “lamigd P . preparation of
ydr y 3 (4 {1- [2 (2 methyI-IH-lndoI 3-yl)-ethy
I ] pyrrol i di Ik phenyl ) -acryl am 1)y aNH OZNH
Br 0O ;NBr O [00154] To a so f
H B omo- phe pyrrolidine (326 ng;
N | or orrethane (2 ) yere Bidded~

(2-met hyl -1 Hi ndol - 3-y! ) P
mml ), triethylam neg (7.603 ni, 4.33 mmol) &
sol ution of titani um V) chloride in dichleronethane

%la 0. 72 mol and the resulting mxture
[0015 sT%@ ﬁcrlwéal <zaft2 %dﬁmHOtr@ﬁ@é}axrmléhnﬂ(ﬁ% mgakft BIGH %t ur e

dlchIO}’@ﬁ‘etﬁarn@ BELL ‘é\&a&& =adi ﬁ%ﬁt}ﬁgnﬁ@ %JRS CW Qc%ta(c%ﬁ?%e'"@ﬁo thg32

, stirr for 2 ifie
1.44 Irchnl)a @u@hﬁamllr@d@l pOFmhy dB33xindd) sl aus:qhmon of altmhlmtha@hledde in

d1chloa)rmehlban8€(z :72%5, &rzghrgm& gz%an Itﬁ? II'C|SI¥1 Hrg Was ngrrec? a(ljt room

tempefaane eThd @b@d)ntr@lxmf@Whﬁﬁea'ﬂe&Wiﬂldﬁ)dﬁmﬁJ dymlbbomhycﬁfdew% mg,
fied on _silica gel | u'm chr omat ogr aph

4.32 rrgng[lb s‘[lge(t or B e hgst qugléﬂyﬁ) 13p‘§j'liﬂf* 1 AEPUS 2 ]§|s?d1 ﬁygn{oxgier?@{utlon
and exB¥bted Withle ﬂ%@ﬁ@étﬁ@ %é@gan%’ 5?!&’1’5 Rlefb conttiME, (M Zdver 3BBnBthm
(Mt1). [00155 o]

A solutton
sulfateg fiftgrefl anqd mrmldmbaqdh orgide qagmd@lbmdlulqﬁn vihigh Tva%pthﬁe{dozsri@a gel

| H d
columtlélgré)matolgrr]%p g %1(/6 %{2% éé%) rré? B ?Ili’b [@/rroilla% 1 6li§é1y;% n}ethyl 1H-
indoleP¢30 BY) BriBkF#1d) 1BCHSGn/z0 306852 (MmwD).) and Cy2Nwe (414 L,
1.95 mol) in dioxane (10 nL) was heated at 100C by

00155, oA RSRESs 0% 12Dl Rt oA R i PP gt ot

(630 n@g/emsmaﬁs[h&ﬁylsaufﬂaa& .86fnhgd, Bezr6aﬂmogr1wz@zmap ent.9 ateed .ol 62 mmol),

provi de crude product, which purified on silica
P(t- Bl@séiBE;dﬂ&Prﬁlgs ﬂﬂé%ﬁm@lh@dﬁmﬁl\@ (6134 (lE) L.35 pumql jjin[dpaxane (10 mL)

Y | R

was hei(a%_dal\égtrl Wbéﬂ)g% C\i%éfte :I’f;orl 4o m%'g%\é ( t%eg%%’glje Vx%)é %I&te%m elﬂl%ﬁ Ycetate,
washe(l With)wat@88d B¥iné, Mzl over magnesium sulfate, filtered, and concentrated to provide
a crude product, which was purified on silica gel column chromatography to give (E)-3-(4-{1-[2-
(2-Methyl-1H-indol-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester (400 mg,

63%). LCMS (m/z): 388.97 (M+1).

[00156] Following procedures analogous to those described in Example 2 and using (E)-3-(4-
{1-[2-(2-methyl-1H-indol-3-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester

(400 mg), (E)-N-hydroxy-3-(4-{1-[2-(2-mecthyl-1 H-indol-3-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-
acrylamide (1, 26 mg, 6.5%) was prepared. LCMS (m/z): 389.9 (M+).

Example 12: preparation of (E)-N-hydroxy-3-(4-{1-[3-(1H-indol-3-yl)-propyl]-pyrrolidin-2-
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[ 00156] Fol |l owi ng procedures anal ogous to those
described in Exanple 2 and using (E)-3-(4- {
waz2q02a{Besret hyl -1 H-i ndol - 3-yl ) -et hyl | - pyrr ol i BETYER2099/§53421
-phenyl)-acrylic acid nmethyl ester (400 ny),
(E)- N-hydroxy-3-(4-{1-[2-(2-nethyl -1 Hindol -3-yl)-ethy
I ]-pyrrol idin-2-yl{-phenyl)- acrylamde (1, 26 ng,
6.59% was prepared. LCM5 (m'z): 389.9 (M+). Exanple

,g RESPARRAE! of
yhi- ph%E‘SD i dr%x;g@n (4-{1-[3-(1Hindol -3-yl)-propyl ] -pyrro

[00157]i dlrcnto%nn romu?&gﬁélééﬁﬁ(ﬁéthog&égg@&@% @x3thple 11, (E)-3-(4-{1-[3-
eny acryl am de ﬂg00157 Fol | owi ng

(1H- lrﬁpﬁ@@am@/lm@@m yt}ophen eciylis eeif peghyil gstencsgpgirepated. LCMS

1-[ 3-
WZ"?%&?E@%&&J )-propyl ]-pyrrolidin-2-yl{-phenyl)-acryl

ic acid methyl ester was prepared. LCMS (nmlz): 389.18
[00T5gIMHAgllowiROrs 83duFes lahdwgay tpthosedisrrtsedan Eixamples? 4ol usingdE)-3-(4-

{1-[3- ?i{s n§0€§ MD pl"%lgi)ifllg})r{ﬂ%)dl glgyﬁeglg@-ragr%ai? gélﬁ.ﬁ-ﬁﬂi}il {3§tﬁﬁ1(%99/fll)g)’ (E)-
N-hydr@g+3(4- €1 -Fc(1¢-iiabhy- I}’l)qﬁélg’“]-Iﬁ}aﬂ@idﬁfﬂi-,}’I}QIEienyl)-acrylamide (2, 16 mg,

o, N hydr oxy- 3- 4-%1- 3-61
8.1%) pyas REFORLSY. §"p§v’§) né/ﬁiﬁ?--ﬁ%@@ﬁ]c}i n-2-yl {-phenyl)-acryl am
ide (2, 16 ng, 8.1% was prepared. LCMS (' z):
X 2pRH 1 i - idin-2-
E amEﬁCB bélt})’ ﬁé‘ggg )%f (EZ—N{Tf]:iL)}d[frg %—% ﬁ?l{%ﬁﬁ‘f(ﬁg géli‘ol@f y %ethyl]p[;/yrr;'%l din-2
phenyl )-acrylam de (3) [00159] Foll ow ng
[001 5?&@%&?2@%@%%%%%&1&@%% 42856ddas & xhmpAma)es -l 1

[2- (1H T ndol
(1H-indg|-3-yBtetiypl }pypyalidat-2 ol inplnyl)pegyhie asit yeton giteicwasgirgpared. LCMS

er was prepared. LCMS (mz): 375.15 (Ml).
(m/z): Pg%)i%éﬁ/ﬁ ol | ow ng procedures anal ogous to those
described in Exanple 2 and using (E)-3-(4- {1

[00160]] 2ElbkkingmotobedBraglahalegdusltd thoye debiiltidria Exympleghanisjngd€)-3-(4-

{1- 2-%#@96? -!3{% eiﬁ?y%ﬂ%lfrgﬁﬁ Q?_prg}ﬁge]nng-) br}yﬁi? )a(_:igl-frheylml eStEW ?%mg) (E)-N-

hydroxy-8li(44{ 2-[2-yIH {nd@hsf}&')' éth}'dﬂ;f)yﬂr@l[mld@ y(l}3phell§117) aﬂgllam1@5% Wagng,
pr epar ed LCVS % (Mrl) . Exanpl e 14:
65%) WF%EQP?’&?d JdHCMP (m/z) 76. 1 (M+1)
(E) - N-hydroxy-3-(4-{(S)-1-[2-(2-nmethyl -indol -1-yl)-eth
Examplel14: m@é& 2Phiich &1 (B)-N- inydqla Bl {@s;ru[za{ftl%th@ﬁ)nduﬂghi ~&thyl]-

pyrroraiQ.z Erin)-AeSRlide Qs Of 2- met hy| i ndol e
7.6 ) 1n actonltrlle(25 m.) was treated W|th

2-bronoacetate (2.54 9 mmol ), cesium carbonate
(2.10 g, 11.4 mml) an oty ium i odi de_ (253 ny,

D and the res | m'egture wa rTxed at
ﬁ- ature—fer 16 h. m o e | ut ed
washed with water and brige,°dried

[00161] A solution of 2-methyl-1H-indole (1.0 g, 7.6 mmol) in acetonitrile (25 mL) was

treated with 2-bromoacetate (2.54 mL, 22.9 mmol), cesium carbonate (2.10 g, 11.4 mmol) and
potassium iodide (253 mg, 1.52 mmol) and the resulting mixture was stirred at room temperature
for 16 h. The mixture was diluted with ethyl acetate, washed with water and brine, dried over

sodium sulfate, filtered, and concentrated, and the residue was purified to give (2-methyl-indol-
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sodium sul fate, filtered, and concentrated, and the
residue was purified to give (2-nethyl-indol 68 WO
wQ@0@9/11s88805 PCT/ EP2009/ 053421 1-yl)-aceti c aecTEPRI00YD53421
ester (1.36 g, 82%yield). LCVM5 (nmz): 218.1 (MW1l).
[00162] A solution of (2-nethyl-indol-Il-yl)-acetic
acid ethyl ester (400 nL, 1.97 mmol) in
di met hoxyet hane-di chl oronmet hane (1:1, 30 niL) was
1-y1)-0Qd £Ed Ry cERE( BN I eRyisk) WLEMSAnSD! Did. OIM+
- dllsobutyY algg1nu%1h$%%|dé in g?ﬁl%hexangw(gig nL
The reaction was stirred at

0016%ju e/héhl@aowi(ﬁ meth¥cjadeluisyl¥ardiiciasid gyl ﬁ%rr(é%méf ﬂ@%@%b in
dlmet}(o§8etmtne c?lc}h%roﬁﬁﬁlan@étf @@tn%g) Wi g}%i gtﬁ(y 17086 %B@{r@ate(ir\bﬁh a solution

organi c layers were conbi ned, over sodi um
of diisshutfletheninumi hytdededl @nhbhcmne (a?an ndt, é @ Manthd hactioesiad gerred at

0 f t d
70°C S Bl B 08 o o SsT Ry iy BB Y g0 mbob Ny and
extracc¥iwhih. cthy0Qdadt. TRl biQuwhio @yBﬂ’s@&Q@i btfrﬁl’ilnaﬁ ahecg@m sédiuhhRoBge,
descri bed in Exanpl e, 3,
filtereqrapdgancenipafadagd e msydn%m/ pﬂlﬂ%ﬁgﬂﬁ? &wed? ﬁlezhmu}d%ﬂ syl ) -

p 2 was prepared
acetal&?g&ﬁ% ?2@4 dS%a?olL%ngl(l)nﬂ gce%% deh?fﬁde (100 ng). LCMB

(mz): 389.2 (Mtl). [00164] Fol | ow ng procedures
[00163n af Blgoieg proceduesandegaisity igss deseiladyn Example 3, (E)-3-(4-{1-[2-(2-

methy‘(?i #%])éd}ylfgtyl(li pyir O]hle )(115 (])DPCIP’I) '110)ry1 aﬁ:ld[ Tethg;lrersg (7d2 mg 250%
was prepdred frhmr(%n)e—t@dmydl(ﬁm}dbac(etb,lde'hﬁdm@ 00 ﬁYg%) LOMSS(mpzppad.edM+1).
from (E)- {

[0016léh lﬁ(i}Fo)wmgd rPychul(r:elgl-é%ii ggclf,}gt oge be%ligﬁxr o ie @ﬁl\ﬁly%roxy 3-

(4-{(SE-M[zX2- n&&@l&&ioﬂ%yl))—ethﬁ*—@y@blﬁilﬂ.ﬁ ylppsmt)aatcmmnm% 4,76 mg, 67%)

| h |
was DA SEUIES Sy 1 raisintt g5 b sERE TR oA g neny))-

I d in Exanple 14,
R e e it pr Garbd) LB (n1 ).

158.1 (M 1). [00166] Follow ng procedures anal ogous
Exampls 5h pepagation of (B N- drexygtid- [%5) -1-@rindok k-y|-¢dyDipytpelidin-2-yl]-
phenylimataylamig¢e (8t hyl ) - pyrrol i di n-2-yl ] -phenyl }-acrylic

acid nethyl ester (125 ng, 50% was prepared from
[00165Indiodllowing pracciueds dedlygas (td BOsadpscribadvBEgample 143 7gloB1-yl-

acetalc(gel}{g&gvv%ie%gﬁ;ﬁg%xf&{/[%g%g %quygszxsngl ogous to those

(S)-1-(2- |ndoI 1-yl-ethyl)-pyrrolidin-2-yl]-phenyl
0016(} alﬁrlgplv&amg ptece((ﬁres&ﬁal[rgquslﬁwsmcrll@d&pElxenipler:bI(TE) -3-{4-[(S)-1-(2-

indol iR Pab e EHT sk B B (G, G Vel prepared
from ifd914)yl-a3d@Ld2RZR ((d0hdhy). IEOMBNZH0975318305.
PCT/ EP2009/ 053421

[00167] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
{4-[(S)-1-(2-indol-1-yl-cthyl)-pyrrolidin-2-yl]-phenyl} -acrylamide (5, 36 mg, 18%) was
prepared from (E)-3-{4-[(S)-1-(2-indol-1-yl-cthyl)-pyrrolidin-2-yl]-phenyl } -acrylic acid methyl
ester (197 mg). LCMS (m/z): 376.2026 (M+1).
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Exanpl e 16: preparation of
(E) - N-hydroxy-3-(4-{(S)-1-[2-(5-nmet hoxy-2-nethyl -1 Hin
walod093183y93 ) - et hyl | - pyrrolidi n-2-yl }-phenyl) - acpgi/apiode053421

(6) [00168] Foll ow ng procedures anal ogous to those

described in Exanple 3, (E)-3-(4-{(S)-1-][2-

(5-met hoxy-2-nethyl -1 Hindol -3-yl)-ethyl]-pyrrolidin-2

-yl {-phenyl)-acrylic acid nmethyl ester (140 ngy, 50%
ExampR%p[)?éiﬁEﬁ%n Wl\ﬂﬂ}@r})x 418. {85)(1'\@ -h0He 2Frﬁladh9lbmqndol-3-

. descri ed in anpl e
yb- eth?’E Nﬂ'&fg'ﬁ Za{)??ﬁg&q)ia{ ("‘té%]' 1?6[)2 (5- met hoxy- 2- net hyl -

00162# 'MQﬁng’proé’édllres%hﬁx%dusT@M{oﬁ@ﬁésgﬂl&dgn EXhmble 3, (E) 3 (4- {(S) 1-[2-
) -acryl am de was prepar
(5- metﬂlp@yﬁz methyl 1 H-indol-3-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylic ac1d methyl ester

S thyl -1 Hindol -3-yl)-
(140 II(egt %150*%3 in(e %mé 3‘%@"{%@%@ g?:r ylic acid nethyl
ester (140 ny) . LCI\/B (mz): 420.2 (M+l). Exanple 17:
[0100or epallawingmrakdures analogous to those described in Example 2, (E)-N-hydroxy-3-

G- PR sty ot PAE R R Pb%{f@%acry tmide

(6, 10Fﬁ’1|g| m%)w\%m@p‘e@mr&ﬁ (E)naﬂ(@ggs;s F20(5trﬁé7tﬁ@x>d2-§fefﬂyb@ﬂl inBol-3-yl)-
| e
cthyl] @zﬂglwawrxl ﬂﬁw@oqcr}éwm r@@thyh pLep (AP diLeMS (nf): JRBAYM+1).

[)-acrylic acid nethyl ester was prepared. LCMS

ExamE)Iylzl) prébatation ((M}-N-h&(ﬁ%gﬁh JEQ'I'[@‘M Bﬁeﬂlg‘iﬁﬂwoﬁ§-yl) -ethyl]-

pyrro?% h@lﬁ@ehﬁ&kgﬁ;ﬁn e¥H ! I'n Exanp

01011(4 %&n&%mg)%rcg@ggﬁ}xé adat&egl Qﬁlthgseﬂlegcrf%&}gﬁl ﬁxa‘?ﬁ/ﬁlé ?!é Ip(ﬁ? AB: éz {1-[2
(2- phehy]e}ﬁ-@r@ol -3-y(4ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester was prepared.
-| Hindol-3-yl)-ethyl]-pyrrolidin-2-yl{-
LCMSlﬁ?%n)S/%I Pg]@\qy 'c acid methyl ester (360 ng). LCMS
(mz): 451.86 (M+l). Exanple 18: preparation of

[0102] E) Fiowy g pxoceBarkdar(alogbids {oZh¢sb-daetibyd ini Eevnayre R; &)IN-hydroxy-3-

(4- 1RO ndy 3 porstiy ko wrglidindndiphony Daeplamida - Fayme. 21%)
was pl{epzﬂr@@}roﬁﬁ\gwsx(uqm Ql{)@-pﬁ&ﬂyll-'l HnliﬁdolEW;-%th@ﬂ] I%n@hdlnlzﬁylgghleﬁyl)

was a i neth or nam
acryllczacecsmwlélvhfgﬁrer|(%®><raa)olL@\d§|(r}ﬁ2¥#ﬁlr$édl\4e+l()1 0 g, 5.04

nmmol ) dissolved in N, N-di nmethyl formam de (8 nL) was

A A AR 1 S ER e

sodi um hydr oxi de

[0103 o w&l&pgl§o£g§stfrﬁﬁglﬁoa9 14 ﬁﬁ' @5 ) w@éaaﬁ@ép ‘?2”82 |h

I'n vacuo nd rified via si
dlmet}qd)ﬂoumcmmlh (Dh) a4 W(S(M@%btshydzohﬁ:@’t)alt}bmdnlep(étOrgy I5éddnmmol)
. _.ether
dlSSOI‘(eéi-lﬂé%”ﬁ fm‘%g%@’é%’im%" §yLoyasiaddest eThs reagHipn MiEHirgEs @oged to
come @,ro@mbdmperilige, @fred U h QandQubbhed FtB4de dotd Wared lAUowed by a 10%

procedures anal ggous to thgse described in Exanple 6,
sodlur{l éy%rgmﬁ%gqlrytpon The resulting precipitate was washed with water, dried in vacuo, and

purificd SKGREY gcF ek Eitonflieapi X370 3651 ALEROKIL B oD brain -

(5-metagfis &Rz YD I 3B intole-3- carbaldehyde (0.6 g, 2.65 mmol) as a white solid.

[0104] Following procedures analogous to those described in Example 6, [2-(5-methyl-
isoxazol-3-yl)-1H-indol-3-yl]-acetaldehyde (0.4 g) was prepared from the aldechyde above.
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[0105] Fol I owi ng procedures anal ogous to those
described in Exanple 3, (E)-3-[4-((S)-1-{2-
w@ 200041830t hyl - i soxazol - 3-yl ) - 1Hi ndol - 3-yl ] - et bg1/EP2009/053421

}-pyrrolidin-2-yl)-phenyl]-acrylic acid nethyl ester

(0.16 g, 0.35 nmol) was prepared fromthe al dehyde

above (0.3 g, 1.12 mmol, 31 %yield). [0106]

Fol | owi ng procedures anal ogous to those described in
mosﬁxaﬁﬂa 1§w1%g pé&%dlh%bé&ﬁl[dgwst%th$sé dtseribed in Example3 (Et) [|4 ((S)-1-{2-

{2-[2-(5-nmethyl -i soxazol -3-yl)-1 Hindol-3-yl]
[2-(5- mptwkleoxaéplﬁ Zf\;ylﬂ-mﬁh]ei’ryl jeﬂa'é} Py raeH die 2- yhahepy ldp ey bel a<(1e methyl
ester (? m% @%155;(&%& 1}8‘6 %?dé\%l%r?i(gl{lé ﬁ%eh%@@oo(vg{(éé g, #27 nﬁnol, 31% yield).

(E)-3-(4- {(S) 1-[2-(2-tert-butyl-6-nitro-|Hindol-3-yl
0106]) efFhitdying procedures analogous to those described in Example 2, (E)-N-hydroxy-3-

- ORI oY U A A Pk

was prepared (8, 0H2 i) asSi ffle Biowy waar BUMBY (k) 457.2 (M+1).
2-tent-butyl-3-(2, 2-di methoxy ethyl) 6-nitro -1 Hindo

Examl 7 01%6%{2 Br%{”ﬁ)zg-;?r%s() 10&2(226)’ ﬁﬁg&t;le S- lﬁ'-inggl'-36-yl) _ethyl]-

pyrrolzdl&rfcylb B NohsreRy-Aelamigle (% ¢t ri i sopr opy! bi phenyl
(431 ng, 0.904 mmla was added in a _dry 500 nL
round- bottom f "The fl ask Meat ed and pur ged
Wit h nitrogen/@ietlmé's. 71 - Biyjget hoxy®5, 5
-di met hyl - K&N- 3~y 4. 6179, 27.1 mol),
di cycl ohexyl -nethyl -am ne (14.5 nlL, 67.8 mmol)
andN, N-di et hyl f or mami de (56.5 rrL) vvas added. The
reaction i
to room tenp
Celite, which\wa
filtrate and vvagh
and a saturated sodium chl oride sol ution, d i ed over
Step alRERRSEIHDIUbF Afubl-3t 2 L EihRehoRPLHH OB IBY-8old N
vacuo The crude product was purified by silica gel
ol umm chr omat ography . t gvethetlt e ound as
0107k dringe-pevieameptanined I2003.6 motnt ey G0 e, 236 mmol),
and 2- ?M&lkhex %Qs 1nopf' qpﬂ?g Ts%)ﬁﬂ%ﬁﬂliphenyl 43_1 arr(l:zcge,th9|Oal érhrillcal) was added in a
dry SOp mmﬁjundboaomd]ask i "Ei'n: ﬂﬂsk was evacuated and purged with nitrogen three times.

ent et h
1,1- Dln}e OX¥ ggué%teihyéé yge gﬁg W)l m 0 4 glﬁy ?he ITE{ Iﬁlgthgl amine
(14.5 fall 16788 mn)oly@sl MNGtﬁﬂheﬂl&lff)ﬂnmﬁ@éi(ﬁﬁtﬂ BLp%hdaddod IThd sca&i@Momixture
was stiall“rqelcjlea? lljggoC for 24 h, cooled to room temperature, and filtered through a pad of Celite,

which was rinsed with ethyl acetate. The filtrate and wash were combined, washed with water
and a saturated sodium chloride solution, dried over magnesium sulfate, filtered and concentrated
in vacuo. The crude product was purified by silica gel column chromatography to give the title

compound as an orange powder (1.41 g, 20%). LCMS (m/z): 307.1 (M+1).

Step b: preparation of (2-fert-butyl-5-nitro-1 H-indol-3-y)-acetaldehyde

[0108] To a solution of 2-tert-butyl-3-(2,2-dimethoxy-ethyl)-6-nitro-1H-indole (1.08 g,
3.54 mmol) in dichloromethane (11.8 mL) was added trifluoroacetic acid (5.9 mL, 50% aqueous)
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71 WD 2009/ 118305 PCT/ EP2009/ 053421 dropw se at OC.

After stirred for 1 h, the reaction was warnmed to room
wo eompaIsgdur e and quenched with a saturated SOBPCT/EP2009/053421
bi carbonate solution until neutral pH was reached. The

m xture was separated and the aqueous phase was
extracted three tinmes with dichloronethane (75 niL).
The conbi ned organi ¢ phases were washed with saturated

dropw%@q{ o, chhQistifled &RIUL EReactidh Wadl waMBSd BESE K nyiBrature and
fate, filtered, and concentrated in vacuo to give

quenclnehiemtth 2 $2éure@dp@hnm bigarbanatcopafige updwgeiral pbligasrgachsgog he

mixtullg%@ (_s) gﬂ(;%%tg(% %Iﬁitqf{eo g%u(egg Chralsg[b\g%so E)(e:h h(%%% tﬂgesp\{lﬂ? 8lng ftnethane

(75 mILE)T}ﬁ-c()Arb{I(eEB))fghn[caaha(eB Weaﬂ‘tvaihlddi Whth@atnratd’dtsodlum chlorlde solution

dried (E:Jeg@:aglrgq%{é@h#}ag g&%}y d (a@H yé_rgcgntir%lecizlgalvayﬁz‘z%‘jo gl\gef‘dég g)‘[l pound as

M\?ﬁzoﬁs‘(ﬁp 486hnd 5999) ( BEVENtm/BRLY] 6 Bvnil 1.1 O
o mdoléy %K %]acet al deh%e (0@({[5 ;g 0. 576 rmol)

01101 Fol | ow n procedures anal ogous.to
[0109es &P 1%\@]@1&})@@%{%@@10@0115(@)’[}1(@@ @gscp@gj 1n1E1fa2nple 3 (E)-3-(4-{(S)-1-[2-

(2- terll(‘ti% cﬁfl-%nﬁlfrg LitH(lndgl' @gt)re@h Wﬂdqﬁﬁl 2911~ e}lyﬁtat%h]: aciBW 1 ester

hydr oxy -acr
(0.11 gnﬂeﬁamgdol( %%Melwaswrﬂﬁ&drﬁmm (2 @7%151}’166 dl)troaH{-ald}bbBW@w

acetalépef%g%eggoa]tlsﬁ%/ﬁ'5(0751&&61)‘477- 2 (Mr1l). Exanple 20:

(E)-3-(4-{1-[2-(2-tert-butyl - 6- net hanesul f onyl am no-1 H
[0110} i ndfollewing procedures analogous to those described in Example 2, (E)-3-(4-{(S)-1-[2-

) - et hy y xy-acryl a
e ity eV Sl oty %?-YEzP‘%ea'?b-%ﬁwﬁﬂseawlﬁ%de was
preparedi @ unelodsy h)rn(ﬂcﬂ‘}@?'@ﬁﬁﬁgjﬁy@m&@d QeMOE)M77d Ad+1).

0[0111] To a solution of

ent - buty 2- di met hoxy )-6-nitro

Exampleﬂor Hb“d’laéat{@ ‘Sdeéj'3 (3-i¢- [Fn%f "P\ﬁtyxét‘ﬂ F‘é‘i‘Fé“lfﬂ'l‘ﬂ?‘i“H@ -1H-indol-
3-yD-ethyJI-pyyrofidin-ZryHeanhenyhy- l}bfi@awmdalatdedl% m., 50% at

0oC and the resultlng sol utlon was stirred at room
Step a} prgpasatign of 62 fei-befyh6-niteg 4ndod-3od Hagstaldshyde honat e was
added unt|I pH >7. The aqueous Iayer was extracted
w th nethyl ene chl\orlge several times. The  conbined
organi c | ayers wer@-dried over sodi um sul )
filtrated, Qand ncemtrated in vacug & rsi due was
purified w,/bi < cofum q-pro
thetltle@onp 0.8
(l\/H-l) Step b: erpar i on of
(E)-3-(4-{1-[2-(2-tent- butyl-6-n|tro

[0111] P Peondglidn vk %—_teer‘i—gé{tlyi-g-Qy,ﬁ-rd?rlnletﬂbyi-ezthyl)é-nitro-1H-indole (0.80 g,
2.6 mmol) in methylene chloride (10 mL) was added trifluoroacetic acid (5 mL, 50%) at 0°C and

the resulting solution was stirred at room temperature for 6 h. Saturated sodium bicarbonate was
added until pH >7. The aqueous layer was extracted with methylene chloride several times. The
combined organic layers were dried over sodium sulfate, filtrated, and concentrated in vacuo.
The residue was purified via silica gel column chromatography to give the title compound

(0.62 g, 91%). LCMS (m/z): 261.0 (M+1).

Step b: preparation of (E)-3-(4-{1-[2-(2-tert-butyl-6-nitro-1 H-indol-3-y1)-ethyl]-pyrrolidin-2 -
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72 WD 2009/ 118305 PCT/ EP2009/ 053421 vyl |
-phenyl)-acrylic acid nethyl ester O O 02N 02N CHO ,
wo 2000018305 N j N~ HN H H 0112] To a sol uti on of PCT/EP2009/053421
(2-tent-butyl-6-nitro -1 Hindol-3-yl)-acetal dehyde
(0.74 g, 2.8 mol) in tetrahydrofuran (20 nL) was
added (E)-3 -(4-pyrro lidin-2 -yl-phenyl)- acrylic
acid nethyl ester hydrochloride (0.91 g, 3.4 mol)
VH]ﬂ@ﬂﬁ)géﬁﬁgiyaﬁﬁﬁﬂﬁﬂ&§7l L, 6.26 mmol). The resulting
mxture vmsstwredatroomtemmrMUreforl h and
sodlun1tr|acetoxyborohydr|de (0.88 g, 4.0 nmmol) was
added. The m xture was red at pgom tenperature for
h, diluted with et acetate an i
it eeHSodi um bi car bonate and a sa
on. of §odiU<Q§a>oride.'—The or ga
er sodium gutfate, filtered,
in vacuo. The Hristdue was purified via
col um chr omat ography to give the title conmpotund (0. 77
g, 57%. LCMS (nmlz): 476.2539 (M+l). Step c:
[01 12]Or egaraasbhmn of (2 fe}r=bt14-itro-1H-indol-3- yl) acetaldehyde (0.74 g, 2.8 mmol)

m no-2-tent-butyl -1 Hind ethyll-pyrro
i tetrslrofurgd (Y1 L) e (RGP o2 e M Dbt sRmethy estr
hydro&%“gr}dngll—l?, §.4/m19)19and\{rle[hgﬂa£§$e (-591 Ars ghy Hn?(ﬁ) Ofhe resulting mixture
was stikrdd24¢ {(ddnt enipefatitry for 8-hndnkdrsodinht-trinebodxyBeiphydrédeh(§ 88 gpy.0 monol)
was atgileg ! ”?%e %111%71'11}? _v€ h%ﬂ%}ﬁiﬁ%gg&% lieldl%?ﬁ?!;;[{lrgﬁarrm ké%/ éllllut(e% Wmll(e%l)&é%etate and

washcad@th datu@ite POWEIER bi(c@rbzﬂatg andl3saturele) a@&@uﬁmmnwmodlum chloride.
chloride (87 ng, 1.6 mmol) and the resulting m xture

The orgaric &yey Wasgdriad 0851@0F16¥n qultate, Alercdi a9d gpnqeprtcd dwgero. The

residug R0 p e b AT botun SRR 0Bl o B ampduti 77 .
57%).LCNIRgn/7)ediir 1588 (MHid.ure was filtered and concentrated
in vacuo, and the residue was taken up in water. 73 WO

Step czlg)r(e)]?a{r 110%309%1?9 !l %F%E) 909 /ar(r)l?n%- —il'ert—butvl-lH-indol-3-Vl)-ethvl]-pvrrolidin-2-

yli-phenyl)-acrylic acid methyl ester

A ot =7 o

[0113] To a solution of (E)-3-(4-{1-[2-(2-tert-butyl-6-nitro-1H-indol-3-yl)-ethyl]-pyrrolidin-

O,N

2-yl}-phenyl)-acrylic acid methyl ester (0.70 g, 1.5 mmol) in ethanol (14 mL) and water (7 mL)
was added iron powder (0.74 g, 13 mmol) and ammonium chloride (87 mg, 1.6 mmol) and the
resulting mixture was stirred at 85°C for 1 h. Additional iron powder (820 mg, 14.7 mmol),
cthanol (6 mL) and water (3 mL) were added and the reaction was stirred at 85°C for 50 h. The

reaction mixture was filtered and concentrated in vacuo, and the residue was taken up in water.

73



A brown solid precipitate was recovered via vacuum
filtration to yield the title conpound (0.40 g, 49%
wQ 2@bd)s30s CVMS (nfz): 446.0 (Mrl). Step d: preppCBEPDNI/053421

of
(E)-3-(4-{1-[2-(2-tent-butyl - 6- net hanesul f onyl am no-1 H
-indol-3-yl)- ethyll-pyrrolidin-2-yll -phenyl)-acrylic
acid nethyl ester O NH2 HN-~'\ O HN O HN 6N,0 N

A bI’O\E’lQ g(;lﬂ]] prd@pitatS Rhdteb SR rQf V1£ Beudm(fterdtion to yield the title compound

2- (6-am no-2-tent-butyl -1 Hindol-3-yl)-ethyl]-
(0.40 $3)4 bayipld). NLOMpI (/z)phEn§ (M+Ber yl i ¢ acid nethyl ester
(0.70 g, 1.6 mmol) in dichloromethane (7 nL) was
f

> ; a r~ 3k n 52161 1 h

dlluted MAth ethyI acetate and washed with 1 N

hydrochl oric acid, a saturated sodi um bi carhonat e

sol ution,Nand a saturated aqueous soluhho  of sodi um
| ge={ The organic layer was dried oyer “godi um

Piltered and concentrated [ acuo. The

tert-butyl-6-met hanesul fonyl am no-1 Hindel -3-yl)-et hyl
]-pyrrolidin-2-yl}-phenyl)-acrylic acid nethyl ester
[0114) 2006 orag;))hmag ot dhveetdt eld[2-(@-amino- 2 tert butyl-1H-indol-3-yl)- ethyl]

1s but IN:
pyrmh&tf? b syl MR PP SRR R et 7 m
was ad&eaﬁ{eﬂiaasguﬁen§1kﬁtonas(mg98 gll%}thﬁbld)tneth M (W42 UL, 1.73 mmol).

525. 2535 (M+1 74 WD 2009/ 118305 PCT/ EP2009/ 053421
The repylipgsadution: wisrstiad at ioem t@tflperature for 1 h, diluted with ethyl acetate, and

r I
Washegi & hgnlgiiaﬁ%cl[ﬂg &a grﬁl%'l]gd ﬁtdﬁ?#%%é 5\%@1@%&1 {lgt%gfylr a c} %?turated
aqueod- Sph}t}op lo€ stylu)m Shlloyide.ORlye- orgamiy 1aam \dzE dritd ov® sodi@m sulfaRNiltered
and coggel\rlltrated in vacuU l}lhe residue was purified via silica gel column chromatography to

give the title compound (0.21 g, 26% yield). LCMS (m/z): 523.9 (M+1).

[0115] Following procedures analogous to those described in Example 2, (E)-3-(4-{1-[2-(2-
tert-butyl-6-methanesulfonylamino-1H-indol-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid
methyl ester (200 mg) was converted to (E)-3-(4-{1-[2-(2-tert-butyl-6-methanesulfonylamino-
1H-indol-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide (10, 83 mg, 41% yield).
LCMS (m/z): 525.2535 (M+1).
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HH .SO_OHNHNCHO NN SAOil/ OO Step a:
preparati on of

wQ@2d0enissbut yl - 3- (2, 2- di met hoxy- et hyl ) - 1H i ndol p@F/yPENY/053421
e [0116] To a solution of
2-tent-butyl -3-(2, 2-di met hoxy-ethyl)-6-nitro
-lHindole (611 ng, 2 mmol) in nethanol was added
pal | adi um hydr oxi de on carbon (100 ng). The flask was

Examp¥3qY i §Araich AYESS4 Wi eéﬂ(ﬂym PO L1 9AGhA IR RoAYIEES -

L - Fels d
eSS i A L Yy s

t hanol . The organic solution was conbi ned and
concentrated in vVago and the res' e was pyrified via

fl asb,N @ grephy to gi vel,khe
= Sbep b—ebeparatl

ny, 63% i

of N-[ 2-t ent - BUDY= 3- ( 2, 2- di rrethoxy-eH YN
fonyl -1 Hinddl -6->yll -nethanesul fo Aanil de [0117] To
a solution of 2-tent-butyl-3-(2,2-di nethoxy-ethyl)-1
H i ndol -6-ylam ne (347 ng, 1.25 mmol) and

triethykapPne (0.350 nL, 2.5 mml%ﬁn di chl or onet hane

O— —_—

(6 L) w&s agded net haresul f onyl hl 0.291 ni,
3.75 molN { or er stirred f T ture
was poured iMto Mat €P~and ThHe aqueous as
extract ed Wlth)d\fch onet hane. The orgapl c yers
wer e conbi ned, hed with a saturat ed “agy

sol ution of sodium chiori de, dried over ~ nagnesi um

sul f at e, fi I ter ed a d oncent ra}lt d ) The
Step a~prepacatiq oo Yot A2 ¢thoo 6 )
chr omat ography to g| ve the t|t| e conpound (40 ng, 7%

[0116}1 eN@)a solee¥Bof M &)-butyf-QUNA-H3dthbM-dthyl)-6it¥821 H-indole (611 mg,
2009/ 118305 PCT/ EP2009/ 053421 Step c: preparatiaon

2 mmely g pothanohvanpddeil pplladiirg Aydexide e 94rb<:m (190 @3@ &ha{lpgkviay

I
LA R e PR
for 161hcaun§l ffitetdd thnodgh a padydf]Geibr, hfamesmdsfrmsaiwrﬂlen(emﬁolnghe Orgabic
di.chl or onet ha
R R R R R e S )
chrom@graPhy &y gite the dediRd pedduti @07 WaS6y@IyE). to room
tenperature and quenched with a saturated sodium

Step bbllor%ga{rgt?onnagf?\l ?olelldtt ‘tl)u(%{/]l SL{( t,i dlrrrlleet}lljchrv?elth\ﬁ)l:'l -methanesulfonyl-1H-indol-6-

yl]-methanesulfonamide

[0117] To a solution of 2-tert-butyl-3-(2,2-dimethoxy-cthyl)-1H-indol-6-ylamine (347 mg,
1.25 mmol) and tricthylamine (0.350 mL, 2.5 mmol) in dichloromethane (6 mL) was added
methanesulfonyl chloride (0.291 mL, 3.75 mmol) at 0°C. After stirred for 16 h, the mixture was
poured into water and the aqueous layer was extracted with dichloromethane. The organic layers
were combined, washed with a saturated aqueous solution of sodium chloride, dried over
magnesium sulfate, filtered, and concentrated in vacuo. The crude product was purified by a
silica gel column chromatography to give the title compound (40 mg, 7% yield). LCMS (m/z):
found 431 (M-1).
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was reached. The mi xture was separated and the aqueous
phase was extracted three tines with dichl oronethane

W@ 2@9mig3os The conbi ned organi ¢ phases were WashPEDER200$1053421
a saturated sodium chloride solution, dried over
magnesi um sul fate, filtered, and concentrated in vacuo
to obtain the crude product in quantitative yield
whi ch was used directly to next step without further

Step c%bzfrht%tdmn LefMBR {107k th a A& RHIN W R oxo [RAR] H-indol-6-y1]-
Fol T owm n procedures anal ogous to those described 1 n
Lﬂla@mﬁ@m& (E)-3-(4-{ 1-[2-(2- tert-butyl- |

- met hanesul f onyl - 6- net hanesul f onyl am no- 1
18ftl hbr RUBYL-buRYBLEbL i $hyT)-1-methanesulfonyl-1H-
O b B o P e DL methancsulfony
indol- tN-y[ Znttthaltesﬁfﬂmm}de-(hﬁl lhg;ibéilinhmh)yih-dﬁh((ﬁemethane (1 mL) was added

oG5 LK 2t 0 RSy POREdDD Gz ARG Dot G gramed

to rooﬁ&&ﬁpdgﬂaﬂ:l dnd qEé(erI’f@dl QfltB a sftiatedsodiufn BicdrBoraZe solution until neutral pH
tert-butyl-

was reacheflh dRe Wtfl@ﬁ\ﬁs SePareed apkthg PAYSAYY ph#sg ias extracted three times with
dlchlo}'ol'rﬁé?lga‘i’ile 5] ﬁﬁu ?ﬁéa%lnlbmegyor ngé?ﬁé ﬂia@eszwéf& Yvashed with a saturated sodium
enyl )-N—hydroxy acry de was prepared and isol ated
chlorlder S@mtpne(pg!dawpmgag-@ﬁl@m(sllﬁate 2ﬁl@ern§ and q@,@celagltfai 1|n|vgm0 to obtain the
crude %r%lglgcg\é\%ﬁl?a%lﬁgag?% % \%rlicﬁ 2x/:as 1615%% dgrlé/l&i]-)) to %)é%né?elpewi%}lz(fut further
purificafiyn. NEQyISr(@xy): B BNIS) - 1- [ 2- (2- et hyl -1 Hi ndol - 3-yl ) -
acetyl]- pyrrolldln 2- yI} phenyl ) -acryl am de (12)
0121] To a stirred

o119} ( é}’]l%w@éﬁo"&d‘ﬂff}% ?r@fqga%wéﬂw dparehet - Teamale & G- 11-12-(2-

tert- bd'@t lhﬁﬂeth@%sﬁrfon)h%%é’cﬁﬁﬂe@tﬁlfd&i@laﬁgn@l1Hrlnéoljg»zylmglb] -pyRrolidin-2-yl} -

di nmet hyl formam de (20 nL) was added sequentially
phenyk)TapréIlhﬁ)gplémeﬁ]@yl@gegwgﬁ_pre@rggfrm B2 -tert-butyl-1-methanesulfonyl-3-(2-

0X0- et&;lztrlg% Orl gg%eg%%gé{hﬂ%ﬁgig 1@@()’0} }'?e‘f[ﬁ bodi i m de

1- hydr oxybenzotriazole (0.17 g, 1.25 mmol) and 2-
[0120}ret Wyllo\mmelpeoc:edlafcmna@gam o thare28®riged m, Expopplte ) (E)-BH@-{1-[2-(2-
tert—bugﬁ?lﬁ-t Io%r?lgrrlﬁg té 6-m gat{eglélfoélg agl%lr? ggHmcléoLit -‘21?1 et\é\\nyanpplﬁrohdm 2-yl}-
phenyBaN hyc&bﬁﬁlaﬁﬂuﬁﬁdﬁb\vwrb{tﬁrM@gscﬁﬁdﬂlﬂ fioin pedpacutivel Hé’[ﬂﬂ (ée,dZ 6 mg,
./ over sodi um su | red, and concentrated under
%) ay e it S8t S PSRk DT Gauct was puri f1ed by
silica gel colum chromatography (2% nmet hanol in
Exam@leQRt pF itﬁ’tﬁﬁﬁ)(E}N-ﬂﬁlr\‘\Q’-@ 3($H 1B ROQ2-methyl-1H-indol-3-yl)-acetyl]-
pyrroli &ﬁ[ﬁ%gﬂﬁfaé% miARY(#) %Q
2- nethyl-lkklndol 3- yI) acetyl]-pyrro
[0121] di moZrikdkd @&ami ag@cs“ -Y(s)-8- S@beﬁldm lenﬁfﬁ@ml@&l@methyl ester

col orl ess oil

93%
hydroghgp Ul el TRl B0 ARSSR LD R ATm ey 1dSedicadentially

ety RIS 9 S5 A R Pty onremipod s s o
hydrochhorﬁle)(() p4 lgheay el nwyamxgbemmlamle patzg. 1I z(sémmoo .23d 2g,
Ite soll

% |
methyﬁﬁgo% 3- a&ﬁﬂz afldf(é}élf %, cg{] 2'@16 rﬁ?célﬁﬁ PGS §t(1)1ﬁedofpr %\/Eand diluted
with d{cBlorénétharde( Sd-the bgo w&y\ws@&d Witha 2attatedR@E0s ko lbkiby 8 sodium

oxXy-
chloride, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The crude

product was purified by silica gel column chromatography (2% methanol in dichloromethane) to
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acrylam de (13) [0123] Fol |l owi ng procedures anal ogous
to those described in Exanple 3, (E)-3-[4-((S)-1-
wheovzslsspyrrol i di n-2-yl)-phenyl]-acrylic acid pet/mpt009/053421

ester (0.28 g, 0.87 mml) was prepared from
benzal dehyde (0.3 niL, 3.2 mml, 27%vyield). [0124]
Fol | ow ng procedures anal ogous to those described in
Example 2, (E)-3-[4-((S)-1-

obtaanEp%yM 3)-1 ‘Pi Eﬂfn"éfh%’l YH)lncﬂ’(h%DM LcéN]lPié?t‘i&?@fn Q%‘l%’bﬁ’éﬂyge&cr lic acid

pr epar ed as an oftf-white
meth}’( mtez s a 8olgrigss ONa Y2 gEi(Q U@012913% pic&bar ati on of
(E) - N-hydroxy-3-{4-[(S)-1-(2-phenyl - 2H pyrazol - 3-yl net

[01221;3(;: Foll@\Wn %ercgﬂ eszaﬂé (J ?ﬁqm;&'d@&?%hoselgxgxn(ﬂié)zb([Eg-%\%ﬁJ'droxy-S-

oW n rocedadures ogous to t escri
(4-{(SEX 42702 -meﬂqyl-(l H)yindel{H4yl) -(a@tylj_—pyﬁe lidin-2-yl} -phenyl)-acrylamide was prepared

12, 0BG B Ry ATVl B Al By

prepared from 2-phenyl - 2H pyr azol e- 3- car bal dehyde (0.2

Examgle 2B: pfepan®ion of (¥)- 35{14&({SJ)I-b{ﬁ&EﬁjrrEﬁdhh@AﬂMhm)ﬂ]}BIdlby‘(Hfﬁxy-
acrylaniidé Ous to those described in Exanple 2,
(E) - N- hydr oxy- 3-
[0123] 4- [F()Ebwihg@%Cﬁhﬁeyilml’d'gopyfoaﬁdﬂe-dBScyﬂb%InfElia)mlﬂyB[ @) BdUA(S)-1-

benzy%ms%bd ool B el B (G i S sy v from

benzalﬁgl%fdg(ém 3 AR ey eldpr eparation of
-N-hydroxy3[4(( 1-pyrazol o[ 1, 5-a] pyri din-3-yl m

| - pyrrolidin-2-yl)-phenyl]-acrylamde (15) [0127
0124]Eo| %@W)\ﬁ@g presedeay evlogans '@d]@%@ dessrippbindixpamaple 2 o3 [d-((5)-1-

benzylﬁ%}m ldfh %’f)(é’%ﬁl%{/r : &@%c?é/_ y lam de was yrelpoﬁed é13 21 )ﬁ) as arhoff-whlte

solid. my¢INIS &rofzyl328.34d1+d ) et hy| ester (O 249 g, 0.689 mml
50% yi el d) was prepared from

ExamBleA7 8L Qatads a Rysas a9c A- >Yimethyl)-
pyrro%ﬁ'ﬁ 88@%‘@%%% %gfag %?%%&gzs c%ggg%] |yn ’
0125177 ESWT% FRIBroTE ok By bresidrecabyd EgRelp gy 3 i1

phenyl- Zﬂéﬁy}azﬁhﬁ-@khdth}&ﬁpwcﬂﬁlde WiashepY1e Rafy8id acid hicthyd e§-t519(09347 g,
mol, 66% yield) as an off-white solid.

LCVS
0.896 m%wass@spazed(m)?-ph@ msi-ayreeeledreaphaldehy di Ogre, 1.16 mmol, 77%
y1€1d)(E) -{4-[1-(3, 5-di nethyl -1-phenyl - 1H pyrazol - 4-yl meth
yI )- pyrrolidin-2 -yl]-phenyl}-N hydroxy-acryl am de
L0129] Fol | ow ng procedures anal ogous to those
0126]des£p @\é@gmrp@@mm@ gouy B)thgedascpipgy injExample 2, (E)-N-hydroxy-3-

{4- (Sf:li‘l3 6? ngérg# 5&[ éyr&zo 2= %%fh%ll) ngfrolédln 22}/111}3]]1%5}]( -ac ﬂlfmlde was prepared

(14, 0.24€ py0.633 mmot] 72t iglt) as a brown solid. LCMS (m/z): 389.0 (M+1).

Example 25: preparation of (E)-N-hydroxy-3-[4-(($)-1-pyrazolo[1,5-a]pyridin-3-ylmethyl-
pyrrolidin-2-yl)-phenyl]-acrylamide (15)

[0127] Following procedures analogous to those described in Example 3, (E)-3-[4-((S)-1-
pyrazolo[1,5-a]pyridin-3-ylmethyl-pyrrolidin-2-yl)-phenyl]-acrylic acid methyl ester (0.249 g,
0.689 mmol, 50% yield) was prepared from pyrazolo[1,5-a]pyridine-3-carbaldehyde (0.2 g,
1.37 mmol).
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ester (0.079 g, 0.19 mmol, 31%yield) was prepared
from 3, 5-di net hyl -1 - phenyl -1 H pyrazol e-4- car bal dehyde
w@ 0002288395 0.624 nmol ). [0130] Fol | owi ng pr ocepCT/8B2009/053421
anal ogous to those described in Exanple 2,
(BE)-3-{4-[1-(3, 5-
di met hyl -1 - phenyl -1 H pyrazol - 4-yl met hyl) - pyrrolidin-2
-yl'] -phenyl {-N-hydroxy-acrylam de was prepared (16,
0128]10 ‘P@llo@m%%f]oc@mﬁks an]a%ébﬂé Rl tHdsc@8sApSPIn ]@xanlr[qw (EMNhydroxy-3-

preparatlon of

[4-((S¥ Epywﬁyﬂs%&]wlsdl{uﬁ Yl(nsyhyi Py Belph-aadkphenyll-apiybpyily wpyprepared
] 1 ol
(15, o.g'?'é g' §1393mMb] ﬁ@‘ég %trcﬁf MM A&’ f)ba\gé’ E-n?i/]zg< 3691 (R/l’iﬂgl'?g

edlres ana ose descri
(B)-3-{4-[(9)-1-(3- pyrazol
Examjley26: prepayatjonpofi(EpB+{di[h-(2,5ydimedydi yjikenpket Hipycazt-H¢ylmethyl)-
pyrroliginid/yl|gdieay]} {N-h2 Oraxy-Rrdamida(lp) 76% yi el d) was
prepared from 3-pyrazol -1-yl -propi onal dehyde (0.15 g,
[012911. 2medvmg pi@t3@Es #oldgows ghee deedibeds Emningé;@)BeH -[(S)-1-

.S v oI S e BT Ty BT B oot peipsty!

ester ((mbé g,am%na{m a8 oyvgisldpiveppicpsled frém 0s5-dindhyl- 10ph%3§1 Imn@!ymzole 4-

@5) as a pale brown solid. LCMB (nz):
cafbalilq’h)@? (0 1084 pgnolyr epar at i on of

(E) - N- hydroxy-3-[4-((S)-1-phenyl acetyl -pyrrolidin-2-yl
0130];I @Bﬁ&wnk RSN A AR o d8h t[l&%%éécnbéld AEQYEe 91 (E§3- 14-[1-(3,5-

under nitrogen were suspen ed

dlmeﬂ(yE)l 1313(13(19)11 nyrpwlﬁoylmthyl)aamohdmh%WI Dheoyly tN-bydrokyracrylamide
was p{éﬁér %’ L16ef‘6 6‘?%[ %%%E%Wﬁi@%é”}%lﬁ L%g?@ (MWH%Q@[H)

I am me
di chl ororret hane and the m xture was sonicated for 30
ExamplkdnpeepaPitionyof(EeNyhydroky -3¢ {de 65)¢ 10343y naizol- By B8 opybipyrrolidin-
2-yl]-pieayRddedamidt @ihe m xture was slowy warned to room
tenperature over 16 h. The reaction was quenched by
0131]addFbllmmlngfprc&ﬁquymugoamumyamlesombl:cbml Keanggalk A1 (B3 - {4-[(S)-1-(3-

Pyl kRS 2y oo Llﬁé%ﬁ%f 151 By P25 B gmol. 76%

ield Wﬁ@féﬁf’@&ﬁ@ﬂlﬁ ad1g -1 iSnNGIhe d&l0. QVEHMFRINESI um
yield) ?atge 78 mb%%og/l}&lggg% PCT/ %@%5342@

|tered, and concentrated in vacuo to give an
0132} hatF ou%\glng@irqcfeghgas yalozeps ﬁoé%os&@pscg@pch xample 2, (E)-N -hydroxy-3-

I r app I
4. (Sg Ib \5255?%991313 4_r(oE>%g_ﬁ _%1%% yé]g@%?ﬂeackﬁarﬁﬁ@%%)eps&d 17,0.11 g,
0.323 pyral ol4i%elyinld2 ayd palp heorwd Jolidc L@Msc(na/c)i d4mbiMiHl).ester as

a colorless oil (0.262 g, 0.75 mol, 76% vyield).

Examhﬂ:]z% é é) Hlt? n_g—pqﬁg(ﬂ‘ld%%é-[a Qﬁb gg]glllje%y%a%e{ym 8§ﬁ'ohdln- 2-yl)-
phen Af'cR Ei' ﬁ%nyl acetyl -pyrroli d| n- 2- yI ) - phenyl ] -acryl a
o3 2ﬁd;f@;vse%;aﬁ%g;@%ﬁq%an@fgg.é%%er%a@e%%%@@g@%% o
phenyl)acrylic acid methyl ester hydrochloride (0.312 g, 1.16 mmol) and triethylamine (0.3 mL,
2.16 mmol) in dry dichloromethane and the mixture was sonicated for 30 seconds. Phenylacetyl
chloride (0.13 mL, 0.98 mmol) was added and the mixture was slowly warmed to room
temperature over 16 h. The reaction was quenched by addition of an aqueous ammonium
chloride solution. Ethyl acetate was added, the layers were separated, and the aqueous layer was

washed with ethyl acetate. The combined organic layers were dried over magnesium sulfate,
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Exanpl e 29: preparation of
(E) - N-hydroxy-3-[4-((S)-1-phenethyl-pyrrolidin-2-yl)-p
wheovghjssomcryl am de (19) [0135] Fol | owi ng pr oCEU/ER®09/053421

anal ogous to those described in Exanple 4,

(B)-3-[4-((9-1- . .

phenet hyl - pyrrol i di n-2-yl)-phenyl]-acrylic acid nethyl

ester was prepared from phenethyl brom de. [0136]
ﬁltere%ﬁhh @Nﬂc@&rﬂé@?gﬁ%@% g@%aelnggpt‘l’ﬁ W& Julipee vAALhicPED it

rox

chromflmgl(apls;) (Ot Phetet wralwlrheman@utﬂ geyE) 3 phédy il iphaeylydesitk d
pyrroh(lf:lxry\@n% )gfhggﬂ g%gé?% | e ?s(tépag)a ‘colomiRds 0}19(%)%& lgh'é 75 mmol, 76%
yield)( E) - N- hydr oxy- 3- (4-{1-[ 2- (4- hydr oxy- phenyl ) -ethyl ] -

pyrrolidin-2-yl } phenyl ) -acryl am de (20) [0137]

0134E2| :ligw%v(l]%g%%c%% lglél{ ersa o?ggal E%qﬁ(gsse dtes%rli)e(? 1SneE)gaen§p r 5b§5()1 N Hydroxy 3-

[4- ((S)é ﬂphwmwf phedtydin- 2@11)tbﬂehylwéﬂywm1@é Waiprylba{recpélencyll)ﬂ acr
nmet hyl ester 56% yi el d)

0.505 wasol 7@@@3&6@&% ?fbﬁﬁfﬁmfﬁd?]&(m&ﬁ@l %ﬁlo?n{l\éé K0.23 g,

1.1 mol ). [0138] Fol |l owi ng procedures anal ogous to
E f0®¢ catidiEst (ENNEHAIBk -3 4- (S5 1-Phdné el rolidfid2-yl)-phenyl]-
af:;;l fpéiﬁydr oXYy- pﬂenyﬁ%ef-hi[l ] @rﬂ?\%l | dly(r%gryll{ ¥h-phenyll
enyI) acryl am de was prepared (20, 0.04 g, 0.11

[01 35?;3%811(;&%%2#@&%6@%; 0_9§ fo-tMbNcldBscFiBEd fh Eh%e GiEE B [4-((5)-1-

mp . preparation of
phenethigy py3rqliglin-¢-g))-phefidll-garyhi¢ and mehiybenyirywag pigpaieddipnk ol i di n

phenyl ) - N- hydr oxy-acryl am de (21) [0139]
phene%gb%{&g}\}l ng procedures anal ogous to those described in
Exanpl e 6, (4-fluoro-phenyl)- acetal dehyde (1.2 g,
[01368. G%Htlmin}g pvasdpreepatadus tochosddbdcribedindexmnaple @ nFoN-iglroxy-3-

s SRS R R Th 208 AR P v
337.190eg8r)bed in Example 3, (E)-3-(4- {(S) 1-[ 2-

(4-f1l uoro- phenyl) ethyl]-pyrrolidin-2 yI} phenyl ) -acry
ljc aC|d nmet hyl ester 63% vyi el d)

Example 305 Despar oo oty drosy 31 it i B RYRSY ey y iy
Pyrrohﬁ‘l‘ﬂriyl}{@ﬂ&l} -acrylaighe 420) pr ocedur es anal ogous to those

described in Exanple 2, (E)- 3(4{‘%%
[0137] 4- fPH%W’@g@H@ﬁQWI?5@}aFﬁﬂ0P$WP?S§IdPW lwl}arlieméﬂy@))ﬁrxﬂhaﬁ)-l-ﬁ-
I
(4- hycfij&g)g(yl e?l‘ﬁ )éjrhgm Iglero‘lg’?% ll? f}glrmg)g? Qc?r}thQ:l&-%egl 1 &Tégogﬁ"% 0.63 mmol,
56% y{dlbpyas p@mrqd| feon32:hygroappircatthplbrapfide (0.23 g, 1.1 mmol)
(E)-3-(4-{(S)-1-[2-(4-chl oro- phenyl) et hyI] pyrrol idin

2-yl §- r
(0138, %8%%%23?%}8@ l%gr %%é?o %%/mq%ﬂ% dt@ gthtg ose s@ £ pydroxy-3-
(4-{1-Rx@nipldeoxy;phedylg-bihgl] Q)yphhdnylu)-yl} -phenyl)- acrylamlde was prepared (20,

0.04 g, 0.11 mmol, 19% yield) as an off-white solid. LCMS (m/z): 353.1 (M+1).

Example 31: preparation of (E)-3-(4-{(5)-1-[2-(4-fluoro-phenyl)-ethyl]-pyrrolidin-2-yl}-
phenyl)-N-hydroxy-acrylamide (21)

[0139] Following procedures analogous to those described in Example 6, (4-fluoro-phenyl)-
acctaldehyde (1.2 g, 8.69 mmol) was prepared from 4-fluoro-benzaldehyde (2 g, 16 mmol).
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acet al dehyde (0.49 g, 3.17 mmol) was prepared from
4- chl oro- benzal dehyde (2 g, 14 mmol). [0143]

wo-odobavésng procedures anal ogous to those descrPdEHEPI009/053421
Exanple 3, (E)-3-(4-{(S)-1-]2-
(4-chl oro-phenyl)-ethyl]-pyrrolidin-2-yl}-phenyl)-acry
lic acid nethyl ester (0.18 g, 0.54 mmol, 44%yield)
was prepared fromthe acetal dehyde above (0.25 g, 1.6

) CcC Uus-'to l
0140]“;2'5%}1 \g%%?)ﬁd Eg%ki Qi’él'ld%g DA QH&@(‘&E@F@J‘% ]@1[&%’1%@0(]5‘)]30(&9{@) 1-[

(4- ﬂuqrqwmyé}@hﬁﬂremmgg@ﬂw} phqﬁ)ﬁ)ra@rylmanﬂzngthyl cpleetfyd g0 Hymmol,
63% y%cﬂwasg%p‘é Va@ﬁogﬁgh‘gf%lﬁe&& E}%ﬁ'g“g%ﬁo&e%% 3 a¥ ng 0% y| el d)

Exanpl e 33: preparation of (E)-3-(4-{
[014111- [ Foll@yihearaiafloroamlvaayd fo- tbdzshydbs]cnbyd mdlxadgaple 2; (F) B-(4-{(S)-1-[2-

- SR R T P Dt Rk By S Perad 1.
0.19 g(($54nﬂrh(ﬂ|’ﬂ3l% Oreld) aeny bif-watetsalid anymis ((0z)625 3L (M+DS
mol ) was prepared from 3, 4-di chl orobenzal dehyde (1.5

Exampls ?hag@aa%%%??ftsger% @alrrta d-Fooeticas Py Bprofgin-vi-
Phenye)ﬁﬂlyérwrwwaﬂn% - et hyI] pyrrol | di n-2-yl}- phenyl)

acr c acid t hyl ster 54 ol
[0142], e%aglo‘w&g PRICSHHFEH T2 PH%OS&@&%C&%%W@%B%@ Chloro- -phenyl)-

acetalcﬁe@@f&g @gg hQqui n!ﬁﬁol? QS g%ﬁ&‘é ﬁ%ﬁ@l emefbst[)éngalhag@@ (2 g, 14 mmol).

descri b

(3, 4- dlchloro phenyl ethyl pyrrolidin-2-yl}-phenyl)-
[01431\ hyaHewipg aeecpiiures w%qgags @rtl%fﬁfﬁldé%ff@i@m Examygle g, (%@%4 {(S)-1-[

PR A it . 1 R

44% y8Ad) vprsepparaeddi fom dfe acetaldehyde above (0.25 g, 1.6 mmol).
(E) - N—hydroxy 3-(4-{1-[2-(4-nitro-phenyl)-ethyl]-pyrro

i di hen acr i d 2 48] Fqol i
0144 R Gyiod oG i G S IEL Jetet Bl et 2 57 o112
(4-chlcﬂrE)ph3n}(l)4ct{1§/]1$)pyﬁr§)[1(21‘1 r? }lll]} -phenyl)- Il\I hgdroxy acrylamlﬁe Wals ﬁ)repared |(22,
ni tTo-phenyl)-ethyl]- ol idin enyl)-acry
0.12 g Q0 /aafeéd%ﬁéﬁﬁg)?[f “é‘gteéPM%-o.Léxb{(ndz)aﬁ ﬁﬂ%‘ﬁ )-"57%yi el d)
was prepared from 4-nitrophenethyl brom de (0.28 g,
Examﬁle%a ma}au&mf@}-s @l{hqwma di’élﬂ eﬁ§1)fma3hpgﬁt+§ham-z-yl}-

pheny!)0Q fh?'d thia 02 ydr OXYy-
(4-{1-[2- (4 nltro phenyl) ethyl] pyrrolldln 2 yl {-phen

l n Al 1 X T
0145]5’ ) Fggvéxzio ?ﬁb’k&%d% 01| ﬁ?ﬁi @)g}é&zs%‘%lesc%ﬁ%ﬂ nQiEXaérr'i]i%leG gll -&ichloro-

phenyéfaggalﬁglmdg 110.67 g(FE8 gm(cﬂ).\{fas prepared from 3,4-dichlorobenzaldehyde (1.5 g,

857n$w[ﬁ (2-chl oro-phenyl)-ethyl]-pyrrolidin-2-yl}-
yl ) - N-hydr oxy-acryl anmi de (25) [0150] Fol | owi ng

procedures anal ogous to those described in Exanple 6,
0146K 2- ¢hllovogpheregirgs analogous to those described in Example 3, (E)-3-(4-{(S5)-1-[2-

(3.,4-dichloro-phenyl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester (0.22 g,
0.54 mmol, 87% yield) was prepared from the acetaldehyde above.

[0147] Following procedures analogous to those described in Example 2, (E)-3-(4-{1-[2-
(3.,4-dichloro-phenyl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide was prepared (23,
0.12 g, 60% yield) as a pale yellow solid. LCMS (m/z): 405.1 (M+1).

80



acetal dehyde (1.2 g, 7.7 nmol) was prepared from
2-chl or obenzal dehyde (2 g, 14 mmol). [0151] Fol | owi ng
w@e@eamsnes anal ogous to those described i n EXe@pER2089/053421

(E)-3-(4-{(S)-1-[2- o

(2-chl oro-phenyl)-ethyl]-pyrrolidin-2-yl{-phenyl)-acry

lic acid nethyl ester (0.23 g, 0.62 mol, 55%yield)

was prepared fromthe acetal dehyde above. [0152]
Exampl I3|4o éiﬂrﬂi(ﬁp(ﬁfmg-@@ ﬁﬂ%kg-@f(ﬂf{ll[@-(ﬂﬂﬁ%@-pﬂ@&ﬂf ét‘ﬁ?ﬂ ﬂy?rohdm-z-
yl}-phek la?mld B)4)3-

oro phenyl) et hyl ] - pyrrolldln 2-yl{

[0148]' ph@@M&\)lln@Fpp(}’cgﬂﬁéé’ arﬁWthmtg@se%&rlﬁE@M%[‘lgg (EQ 342-{(S)-1-[
25% vyield) as a pale yellow s

(-nitp kB ey DRIl Gn R pherthiaspls @B mhlaieat( i (5657 mimol

570 YRt S pionbessitol bromids (428 e ol
phenyl ) - N- hydr oxy-acryl am de (26) [0153] Fol | owi ng
0149]or o@eﬂommg panallogousldgous teabescdescibedadExamix 2nghl)-N-Bydroxy-3-

(4-¢1- E 44mH @oﬁ%ﬂiﬁmhd&ﬂmli PRYPPACTIRIS Wip Propagr 49 9-04 &)
as a pAEYloCsolidl §OMES k). 882 &1v+@).21 g, 0.52 nmol ) was
pr epar ed from 1-(2-br orm et hyl ) -2, 4-di chl or o- benzene
33 ‘6%3 Fol | om ng procedures
Examal%So &Ps"r%f&"wfdg -3dé§&ﬂ?- sqhlopo-ehem)-ethy!l-nyeyoligin-2-yl} -
phenyl) IFQLy roxy-acrylamide (25)
di chl h I h l'i di n-2-yl
OISON hf@ﬂ%&@gg%ﬁ%%n%@ qggtgs %rt%g‘\réré{f? I { nEf@I%/w{ g, (22101"‘)(/%” -phenyl)-
Sl
acetal%éﬁhéj@lzﬁ%ﬂrfgg@s‘%%g/ EPZOOCg? c%tsc %mm n%é%ag} 1Mk,

reparation of (E)-3-(4-{
[0151ﬁ %oklwmgmdm%ﬁwcagom teythqse@ysaribed wi xample B (E)-3-(4-{(S)-1-[2-

<2-°h1%’§§%"é%9d¥ DL AR, DAL R TR AT E o2 mmol.

55% y{@d)fw asprrepapiefiunh Jhe aacieldahydiehpole. was prepar ed from
2-fluoro-benzal dehyde. [0156] Fol | ow ng procedur es

[01 52? Ea %oﬁg\gﬁlg%)ogjctea&[szgand osg%{ls oetgose rcliescn%en&) 1neExample 2, (E)-3-(4-{1-[2-(2-

chlorO(lﬁreflﬂ’W@ﬂlS’} Peeoydih- ﬁil@éﬁhknyﬂwr@dlﬁ@y%g}’lﬂhlﬁe RAE Phred €Iy 0.05 g,
lic acid nethyl ester (O 45% vyi el d)

013 ek o ylon Hio ] SRRy R OMidhydo. (0.
g, 1.45 mmol). [0157] Follow ng procedures anal ogous
Exam %hﬁ%a%ﬁﬁ{ SesL3Li@- {@{mhQhaﬂol(oEﬁhe%y()‘letl{yl]lpmfoﬁ&n-z-yl}-

h LS pyrrolldln
P eny) qﬁg gSN- hgdroxy acryl am de was prepared (27, 0.12

mssg F@ﬁo@ﬁﬁ% !rc@edlﬁ%s ﬁaa[b%bﬁs %&hés@WekPibldin E—Q\ﬁﬂém(@) 3-(4-{(S)-1-[2-

t
(2.4 d(CElpr(Nplhﬁ}Jle)@ﬁwl]Sp){rﬂﬂl[dml% Zl}hlgl;ngl;;ﬂlzlolg h‘gﬂlweﬂé’ﬂ k3D Oy 1k o
[
052 nighdl Ui el B E LS BEC BT T BR kgt (S Pl %%ob-
E) - N- hyd 3-
[01 54]% 4) mu&é@%%g%y toghdwg|dpsopiped ol Exhinmpl@ 2y(E)-3pkef -[2

(2.4- dP(/:Ll{oroag}g 8 thyﬁ pyrroh% A a[} Ig:ile{lzﬁN gy(ilfOX)gécrylamlde was prepared (26,

0.09 g, 47% yield) as an off-white solid. LCMS (m/z): 405.1 (M+1).
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0.43 mol, 83%yield) as an off-white solid. LCVS
(mz): 353.1 (Mtl). Exanple 39: preparation of
W@ E)oong3ysir oxy- 3-{4-[| - (2- hydr oxy- 2- p-t ol yl - et bgT/EPY9/053421

olidin- 2-yl]-phenyl}-acrylam de (29) [0159] Foll ow ng

procedures anal ogous to those described in Exanples 4

and 8, (E)-3-{4-

[(S)-1-(2-hydroxy-2-p-tolyl-ethyl)-pyrrolidin-2-yl]-ph
ExampRY37{ p@éifaviuth&l mEﬁ-sltEI{m{k (ﬁ%lh%fo F)Qen“yl) ~&hyl| Qyﬁ%htmph)yl}-
phﬂqﬁgslgﬁﬁggr et hanoneé .

nmol) f0160] Follourng procedures analogous to

[01 SSL hoif%u&k%gf r&%&iurbpa i  tRose Qi@crl%ec{ fh liyga%}%llli((l% -fluoro-phenyl)-
ydroxy-2-p-tolyl-ethyl)-pyrrolid phenyl {-acry

acetal dahgdawpsdp rametr ¢y froma St Byor¢-He@3ldghy @@. 86 mrml) was
converted to

4- - 2. -
o156 ) DAt RSP R -1
(2- ﬂua‘m-’rphcnyﬂs)g@,tﬂnyl] eymollchs-zarlpah@yy)edcmw asioll hethylle@B(0( I  )0:51 mmol,
45% yéicﬁﬁ%z}s&)r%re)drﬁ: g%,v\ﬁltlc?zrg% /Slg'y][)Sgc%?alcF %Té 0220091/&5rr31r4f1%ﬂ)

(E) - N-hydroxy-3-(4-{(S)-1-[2-hydroxy-2-(4-net hoxy-phen
[0157)1) Foﬂds\hmg]pr@ydmeé ziud’ldgoas mlﬂ}losp llegtyibyd RdEyangypte de(B)-3004-{ 1-[2-(2-
fluoro Ei’géggd ¢ gll -f:pgrvrvI ﬁ.&r f—% L E? gl ())(?/-(()a%)sy atilgl égvgssgrepared (27,0.12 g,
60% yﬂmfa%x)al% ﬁﬂo@esmxlycmqm))sﬁ PO PY T T 0| i din-2-yl{

-dacrylic acid nethyl ester (0.33 g, 0.86

I) mas converted to (E)-N hydroxy-3-(4-{
Examps)sslpfepanmwrlzm By drexydxip- [E;ﬂ&hyﬂraxy-Z-phenyl-ethyl) pyrrolidin-
-yﬂlﬂwnyﬂywu#amkaQBh 2-yl {-phenyl)-acryl ami de (30, 0.19

0.5 mol, 58%yield) as a pale brown solid. LCVS
0158]( m rpllowwg plOC(erimris) anapogghplodhaest degsribphindtyample £, (E)-N-hydroxy-3-

L e By A B B i VST g8 015
0.43 myhgl; §9e mield)-aNain y ffrvahite-salid. yL@MSo(m/t)SELﬁ [ Q62). Fol | owi ng
procedures analogous to those described in Exanples 4

Exam &E%f ﬁ(]& - BYw"erﬂifY'); Y- [M%'héff‘ﬁ‘WI B;’N%Fﬁhéﬂ)r?yﬁ“’hd‘“'
2-ylI- B ]lc acid methyl ester (0.28 g, 0.73
0159E"D?8H%Wrng TORRRIES el o heseigiraihed b amplesd il 8. (B)3-14-
[(S)- 1ngrsla&arox& Q:kﬁt%lyuaﬂiyl)%'yrﬂwdmtpyg@ué@&} aagh@gﬁwﬁleﬂ@l thase31 g,

Ex
0.85 n{lmlgrrlrﬁalsrsp%grbﬁyrn)l -BrogRol- ettqiyl qthwrl? 63 e nL32L pmelphenyl
)-acrylic acid nethyl ester (0.27 g, 0.70 mml) was

0160}3On?@fl&\%ﬁtﬁtp%c@@reg’arfafog{)us to those descrlbed in Example 2 (E) 3 4-[($)-1-(2-
I'or o- phenyl )-2 dr oxy

hydroxp-2-p-tpkyatply ) -pierhlidin dxyll ahfrryfl}aarnrﬂec f(cg{memyg@teg (0. 6)3 570 86 mmol)
was ccgﬁggﬁ_teéi g@)‘{wﬁr&& 29471 PR Rir S-S -L 1) p EMREA A -pheny -
acrylamide (29, 0.28 g, 0.76 mmol, 89% yicld) as a pale yellow solid. LCMS (m/z): 367.1
(M+1).
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Exanpl e 42: preparation of (E)-3-(4-{
1-[2- (3, 4-di chl oro- phenyl ) - 2- hydroxy-ethyl] -
wW@Rowalks3ds n- 2-yl } - phenyl ) - N- hydr oxy- acr yl am dep¢BEP2009/053421
[0164] Fol | owi ng procedures anal ogous to those
described in Exanples 4 and 8, (E)-3-(4-

{(S)-1-[2-(3, 4-di chl oro-phenyl ) -2-hydroxy-ethyl]-pyrro
lidin-2-yl{ -phenyl)- acryllc acid nethyl ester (0.29
Examle 4@ Elgem&n (YREQN- el @q®)-1-2- l(l)ydroxy-Z (4-meth0xy-s)henyl)-

ethyl]4 &ﬁﬁﬂi%- 3-vidpndi g'/ﬁ @gpenone (0. 12 |

65] Fol'l'owm n procedures analogous to those

es [ -
0161}j @611%\?%% g?og%&tﬁgﬁa&)lc?gou% t?édl}%)ogésect{lﬁﬁ ﬁn l%yg/a%?polle I2 (E) 3 (4 ﬁ(S) 1-[2

hydrofy v meinpsohgi et 6 ok b sy o biegrIdonety cstr (033 g,

0.86 q@%@v%@o}v% cdhvts(rgﬁ)eﬁp}ﬁ@nyﬁy él ﬁ(é'b %2 -hyd rtOF% |2](f1 methoxy-phenyl)-

cthyl]-pyfroladih-Qiyi} -phaty])-ehgayide (30, y1dr R - rﬁmby &y ydeldY 632, pale brown
89% yield) as an off- white solid.

0. , 0. |
solid. Eéﬁsglﬁffziﬁ:%gdgﬁﬁﬂ( Mr1). 83 WD 2009/ 118305
PCT/ EP2009/ 053421 Exanpl e 43: preparation of

Exam&ﬁ)ﬂggmtﬁ[‘@t xour o¥-(E43[d-{0 32 MWkog }-2-hpUFdxLdtRY IR pProdlidin-2-
yl3-phehyl)-RORV ok y-aefyydmidle ¢$1)( 33) [0166] Fol | owi ng
proocedur es analogous to those described in Exanple 4,

[0162K E) 'Fgl'ltﬂ\émh (pﬁ)c‘e&-ur@@analogous to those described in Examples 4 and 8, éE) -3-(4-

yl -propyl)-pyrrolidin phenyl {-acrylic aci
{(S)- 1r{'ét(ﬁ}¢h10€(spl@rn}’%)@ -@-gh ylbp%oln%o%z yl}emhgnybraéryu)c agjggnethyl ester

025 DR S PO AR DSOS (B AT 0
1.12noedgri bed in Exanple 2, (E)-N hydroxy- 3-
{4- [1 (3 phenyl propyl) pyrrolidin-2-yl]- phenyl{ acryl

0163gS %\?}W]tné pro ir%foéoklsﬁo élosegllésfr@%d? W@%m IE)Z( d{)(S) I-[

(4- chl@ﬂré phBﬁ}ﬂpa-l‘oat)Jeﬂiyl qurrohdln 2-yl} phenyl) acryhc ac1d methyl ester (O 27 g
ydr oxy é % g g% hyl ) - pyrr

0.70 Hﬁn@ Wﬁ conﬁﬁ%@%ﬁp}( he /trr{ T clelgﬁvpl{eei%é]hym&yzﬁmmbpyrmhdm -2-

yl} ph@%??—ﬁ%d?&e@ﬂﬂhﬁﬁﬁ@ $31,9.200088 748861 k PRI idld) SAPR!Bown solid.

LCNHH@WZUBéZZ(N$JbthyI) pyrrolidin-2-yl]-phenyl {-acrylic
acid nethyl ester (0.19 g, 0.57 mol) was prepared

'Eiy(h) Y3 4id3 &Q) O@w‘i&{yg]z O(gpg%lthyl]-
ot S e

escr eroxy 3-

4- l &5
[0164gcr5%géﬁ%gg%aggh%s%%%rogsﬁwo%%&W@%}%r@u ALY
{(S)-1 f[m(@,%(bctﬁlm#meﬂlyl)ﬂ hiy GBy-e iy A)pyridBBinL2 - IVkphEnyl Examid id methyl

45 t
ester @%? =R 3{1%%@\9% qorap'ctridsswrf Zomprop BRI gOg Tt RRAnY (e

1.12 nfhdigli n- 2-yl ] -phenyl }-acryl am de (35)

[0165] Following procedures analogous to those described in Example 2, (E)-3-(4-{(S)-1-[2-
(3,4-dichloro-phenyl)-2-hydroxy-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester

(0.28 g, 0.66 mmol) was converted to (E)-3-(4-{1-[2-(3,4-dichloro-phenyl)-2-hydroxy-cthyl]-
pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide (32, 0.25 g, 0.59 mmol, 89% yield) as an off-
white solid. LCMS (m/z): 421.1 (M+1).
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[0170] Fol I owi ng procedures anal ogous to those
described in Exanple 4, (E)-3-{4-[(S)-1-(2-
wo biooplssns 3-yl - et hyl ) - pyrrolidi n-2-yl]-phenyl {PerEYI002053421
acid nethyl ester (0.15 g, 0.44 mmol) was prepared
from met hanesul foni ¢ acid 2-thi ophen-3-yl-ethyl ester
(0.64 g, 3.1 nmmmol ). [0171] Foll owi ng procedures
anal ogous to those described in Exanple 2,
Exampfe)43} S50 of (E)-N-hydroxy-3-{4-[1-(3-phenyl-propyl)- rrolldln-2- 1]-
pheny‘E)-a hgfﬁfi (38) thl(o%)henyS y e{ h[ I() P ryr ai gly%pﬁ |']-phé y]
acryl am de was prepared (35 O 011 g, 9%yvyi eI d)
01662S @oﬂékﬁéyo%ée@ﬂesc‘ﬁla'l ué—tg%&s@:%ﬁlbe@ﬂﬁi%ﬂﬁeﬁ%:}h < {4-[(S)-1-(3-
WO 2009/ 118305 PCT/EP2009/ 053421 Exanp
phenybpr@p}glb-aylfrqindlmﬁ yl]-phenyl}-acrylic acid methyl ester (O 23 g O 66 mmol, 61%

s AT L et gl o 21

anal ogous to those described in Exanple 4,
[0167) E) -FBH@\mng (PB)cedure¢Banalogous to those described in Example 2, (E)-N-hydroxy-3-

but henyl ' '
ta-0-{SEonpy el by By Tohegneabferiidd o Pled G i
0.12 mindll DR y2idyRt Bwhvtane (OMS (8yz)1358 39 A1), [ 0173]
FoI | owi ng pr ocedur es anal ogous to those described in
npl e 2,
Exampl 45 DrepaFat AL Bor Ry by P lan Groarigha 2 phatiyDyoyaeiia 2-v1l-
pheny %Fé’ymd?)ﬁé'bar ed (36, 0.16 g, 88% vyield) as an

ite solid. LCMS (mz); 303.1 (Ml Exa
0168br e'gglfl%\ﬁnglprqppdures analogous to those described in xample 4, (E) 3- {4 [(S)-1-(2-

pyrldu( E)y‘l %fh{yfhb I{a/}roilémsz ?! %ﬂ&%ﬂp a@gi%%/ Ll(%ldo %ﬁ?’p%ﬁ%ﬁ(g \}Mg I%)éd) b7 Hﬁ]ﬁﬁ) was

Fam de
preparpd &omcﬂjfkbromnsdﬂagbpwdlm (Oos d . ldesob)i bed i n Exanpl e 4,
(B)-3-{4-[(S)-1-

3, 3-4i.chl oro- li din-2-yL1- '
01653 FoluF P Bt I B G i PR B M burony -
{4-[1-@~hyratin2 ] -2thibtpyirohtiar 6 pll-ppatyd -4 @ylhmiddwasihrSpanadnB..0.12 g, 67%

017 IIo n rocedur l.ogous to those
yield) el BEIPY 17 1&%4@(@@%%?-@3’?4}3{ 1- (3, 3-

di chloro-allyl)-pyrrolidin-2-yl]-phenyl}-N hydroxy-acr
Exampleatst geepanstidi’ SUE)-dChyd6xy-0- {29[(334 Qaﬁﬁoﬂﬂ'ém&-yﬁe‘iﬂ?l)-pyrrohdm-

2-yl]- Meﬁ{yl}l)ac agudéa(lg,g) yellow solid. LCMS (nfz): 341.
. 48: preparation of

01701( E) Fstlwmg c-eameyﬁiamgwmltmtewm@m IOt {aGh Fle 3; (E))z PhRs)-1-(2-
r oxy- acrﬁl am de (38) [0176] Fol |l owin

- N
thlophﬁl? écyéﬁmyé)goyarﬁaﬂ -Phep hragl 1@@% me@éfaesteﬁ (Eﬁéﬁp@ @4 mmol) was

Yo th&nddeSUir 2-thioph I-cthyl est 40 3.1 I
prepar%%cmopr%pyr{e%et&il acl%/r roli din- - 7 l?y “t ﬁre Oy6l ]g gc rrr)}]lnog

acid nmethyl ester (0.18 g, O. 63 rmol) was prepared
[0171F r oﬂfpkimmemeqquregzmabmpu@@ﬁbos?@e%bgd infExante 2) (E)-N-hydroxy-3-

-k Ao FRhOWAG nj;f)}?r%o‘j%ﬂ{ 2] gﬂﬁhﬁ? Sdpftal (98 repared (35,

0.011 gyxh (ymldi)pyhlpi&]telyylle\pydﬂ[d)m(d‘t/ll-(&yfz})i 343pAgayMiH N- hydr oxy- a
cryl am de was prepared (38, 0.15 g,
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0.52 mmol, 87%yield) as an off-white solid. LCMS
(mz): 387.0 (M+1l). 85 WD 2009/118305
wWEOWERB0D9/ 053421 Exanpl e 49: preparati on of PCT/EP2009/053421
(E)-3-[4-((S)-1-cycl obutyl met hyl -pyrrolidin-2-yl)-phen
yl']1-N- hydroxy-acrylam de (39) [0178] Fol |l ow ng
procedures anal ogous to those described in Exanple 4,
(B)-3-14-((9)-1- o _ _
ExamﬁléQ%@Fi’@[ﬁéH%M (ng.ﬁ)caﬂoséw:{a:m(é:nw}ﬁﬂyddty%&wdnai@@iyﬂ-
phenyﬁeﬁfﬂ’%anﬁﬁé 6)(0.33 g,” 1.1’ mol’) was prepared from
br onbrnet hyl cycl obutane (0.15 ni, 1.33 mmol). [0179]

[0172F0! IFeWb NG e Pr Qe ﬁéw%@ﬁé RARYS dEQribb@REE SRR Ub@Y-3L d[(5)-1-3-
ample 2, (E)-3-[4-((S)- 1-
meth}’bblﬁb’ngmtlylidietw] -péq'wt}omrﬂiicmcm pethydsten 0.1 7 s-h§imoye))-vers
i d d . 0.23 72% vyield
preparbd M CRoAR B ERET Te D1 Sy 17000 ' Bl 6

50: preparation of
[0173] E) ¥8Hpwing pravgdireparatogonetoltydse plgsaribbd ohi Excadaple 2 ; @Eheydroxy-3-

- N- oxy-acryl.am 40), [0180], Fol | ow n o
-1 B PR A B B P ol el st BBl s B & 55%
yield) 6 Sfhwhite 6S)d. l=CMS (m/z): 303.1 (M+1). _

cycl opentyl net hyl - pyrrolidin-2-yl)-phenyl]-acrylic

acid nethyl ester (0.32 1.0 mmol ) was _ prepared
Exampiechti DRGNS E Ly Ot s e o Sy -DrFali gy - Phenyl}-N-
hydroxp-agmylamide| @ ng procedur es anal ogous to those

described in Exanple 2, (E)-3-[4-(1-_.

[0174kcy c FePewingPrsefyies HiMqesps @ithess dgsoribehrEpramipe Ayd) dxit-l4S)-1-
} 1 3 > . g r ( . 0, i

-0 TR 5 A 2O By B M08
from 3pbreparlat.il gnchdéropropane (0.17 mL, 1.3 mmol).

(BE)-3-{4-[(S)-1-(2-cycl ohexyl -ethyl )-pyrrolidin-2-yl]-

he - - i . : O\

017spr B AT O 204
dichloamaly2)-py(rio)idBr%44|-phenyl } -N-hydroxy-acrylamide was prepared (37, 0.29 g,

) - 1- (2-cycl ohexy] - et ).- rolidjn-2-yl]-phenyl{-N
0.85 4%&@%%%]%( le&ﬁﬁ?/?ﬁ%leé%h‘(‘ﬁi‘;l}/‘{ds@%%%)g%ﬂ-]f@%ﬁb-
(2-brono-ethyl)-cycl ohexane. LCVS (nfz): 343.2 (M+l).
Examplassp pLepazatidtl RY-3L[4Q(¥) At cyclopropylmethyl-pyrrolidin-2-yl)-phenyl]-N-
hydrokEriVibiieqaay 3+ (4-((9) -1 [2- (tetrahydro-pyran-4:y1)-e
thyl]- pyrrolidin-2-yl}-phenyl)-acrylam de (42) [0183]
[0176 0! FanbWigRFQeed ﬁﬁla}@ﬁi RARsLS dbQribB@HEE SRSSIE 4b@Y-3L[B-((S)-1-
Exanple 3, (E)-3-(4-{(S)-1-[2- |
cycloprersfipethyldpyatoblnadryR=-nenyl bpaiyliq acidmety| estan (B § e{Qophammpl) was
j i ‘ y 0.41 mmol, 35%
prepar%/(ll grlg r{l)\glgﬁgfgl %g?g}g%b?r%i(wbqg gg P2 indly. 0
(tetrahydro-pyran-4-yl)-acetal dehyde (0.15 g, 1.17
[0177 o Fpllewsing pyasicilengs aialogogsto those described in Example 2, (E)-3-[4-((S5)-1-

cyclopropylmethyl-pyrrolidin-2-yl)-phenyl]-N-hydroxy-acrylamide was prepared (38, 0.15 g,
0.52 mmol, 87% yield) as an off-white solid. LCMS (m/z): 387.0 (M+1).
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WO 2009/ 118305 PCT/ EP2009/ 053421 [0184] Fol |l ow ng
procedures anal ogous to those described in Exanple 2,
W@ E)oonigsgslr oxy- 3- (4- { PCT/EP2009/053421
(S)-1-[2-(tetrahydro-pyran-4-yl)-ethyl]-pyrrolidin-2-y
'} -phenyl)-acryl am de was prepared (42, 0.044 g,
0.128 mmol, 36%yield) as a solid. LCMS (mMz): 345.2
(Mtl). Exanple 53: preparation of
Exampie)49} kg0 of (E4:3L 4905 - &2 10kt ProfiyE yBllreRy1]-N-
hydm;‘;%_mgﬁﬂi{ﬁ)e a ?Ldl[n%) 2 SR li;}[é?la% ami de ?93")“‘ Yl
[0185] Fol I'owi ng procedures anal ogous to those

0178}je)5(F6115\§ﬁ11g pPoc@flﬂgpilr% (g%us D th&e dgscn%@&iml]@xample 4, (E)-3-[4-((S)-1-

roxy yrazol o [

cyclobﬂtﬁmlafppglgyrmhm@y pém;l] ?crplyfr ?Qﬂ ingfhyl @starl(9.3pBehy njmal) was
preparf‘% rX ?flgﬁm%tﬁﬁg/?’\/}aﬁut ee(egl’s dL pL%ny?l)o )acr ylic acid

nmet hyI ester and propynoic acid ethyl ester. LCVS
[0179) ml Fpllowing pi@?duré%ah)ogoﬁs@rmtbse dbetribpd edaxaaple, @&-3-[4-((S)-1-

cyclobglg)lm'c}%-hg S}Erpo 1}(/11n 2 % -p gS})l lll' }[yzdrchzy arcrz%tllgtgldewrs%%e%lar%h](”,s_o 23 ¢,72%

yield) BY4 palé RelBrwoldetnwhd (Rxn-rohiidiveei3- yl } - phenyl ) - acryl ani
de (44) [0186] Foll OWI ng procedures anal ogous to those
descrl bed in Exam))r
Example)S0 NPHRPaF of (Er3- [f'((k)cy&lo{’ezltﬂfleﬁ'&lﬂwr“ﬂwlﬁ%ml)ol[’heI‘YB'N'
hydroxsjasgbﬂalam -yl) -ethyl] -pyrro I|d|n 2 -yl ) -
rlly acryl am de (44) was prepared f
0180fE) 3

11‘%‘(’19)%PHQ°P91FYF%?43%ﬂgﬁUQtO)1hQSﬁ Keieyibyd M%ﬂ“ﬁ‘l@e AciEd-3-[4-((S)-1-
cycloﬂgﬁt}rnﬂéthﬁé%@rrohéﬁdz %Bf%hgnyl']n& N\ﬁ/Raa%iﬂn&B%te?@Dgf (% IL%O Was

preparédjfroﬂl bromoMetHyl- C}fpldﬁ)entaﬂc @1 ¢.d,4 dmol)15. 8 Hz, 7 27
=80Hz, 2H, 7.16 (d, J= 8.8 Hz, ,707

d
0181]53 . fcl{[?@mg _pt'_gc.\}dlé’ {gnalo% E§1 (tgc%g (Sl‘g%c dl%é(?fn @xfgn.g‘é E&(JE)?)[H)(I
cyclopsninthiyl;pydrotdi@-Byl)-phéryHzN-hl didxy-a8ryReni(it wadprep8cd(4d20.24 g,
o L , . 14-2.5 ‘ 0-2.22 (m 2 2.17
76@(@&5')3@awg%l,lt%?@-'%ﬁ?l&@((fﬁ@%%f 01316577 95 (m " H,
1.62-1.49 (m 1 H); 13C NMR (400 MHz, CD30OD) 6 166. 44,
Examﬁﬁ(’o'lﬁﬁreplqﬂﬂmﬂﬂof (E48- {EQ(S)Jﬁ@r-dﬁlohei-}a%tﬂ-ﬂ) pﬂ-ﬁ%llaﬂld-yl]-phenyl}-N-

hydroi?—acgﬂamllﬁ 410, 117.94, 117.23, 112.36, /71.12,
35.54, 23.52, 23.01, 11.78 Exanple 55:

[0182PPr eﬁ@ﬂ@&in@ﬁbr&%dures analo ous to those described in Examples 4 and 2 (E)-3-{4-

) - N- hydr oxy- 3- (4 d{( [ 2-(2-met hyl - pyrazol o[I
[(S)-1-43-cyclohexyl- ethyl) pyrroh in-2- yl] phenyl -N-hydroxy-acrylamide (4 )Was prepared
from (BYRAALBmINKA LRLANL] LoV @l 2iml}y phenyl) -acryl am
rorn(de (rﬂ fh?B g i ovm@ng (glr ce ures anal ogous to those

descri bed in Exan'pl es 2 and 3, (E)-N- hydroxy-3-(4- {
ExampR)S-’llp{feama(ffztimﬂ(}ib-l‘bwthpwﬁ-(ﬁ-{QS,‘)Sl-[2-(tetrahydro-pyran-4-yl)-ethyl]-
pyrrolidipngdyli}-gihen@)-atiylantdgl(32)pyrrol i di n-2-yl} -phenyl) -

acryl am de (45) was prepared from
[0183) R) lelaéwmgrpmmdlprhfemall@gOpWrtbcbﬂedﬁmbbd maEXmlglb Bc(EadHg-{(S)-1-[2-

{ th t
ctrany gt - S P B ) PRI Bk B S PR
0.41 n{nim)1; 26 yidtd) Xwyers :I}re(pére{i(fﬁhi atct[fazlyﬂra -fhyfrard-4 YD raerideyy de@yn azo

1.17 mmol) s a yellow oil.
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WD 2009/ 118305 PCT/ EP2009/ 053421 a]

pyridin-3-yl)-ethyl]-pyrrolidin-2-yl}-phenyl)-acrylam
wa@leo0pA6830§ 0188] Fol | owi ng procedur es anal ogousp¢DEPIvOS@s3421

described in Exanples 2 and 3, (E)-N hydroxy-3-(4- {

(S)-1-[2-(2-trifluoronethyl-pyrazolo [ 1,5-a]pyridin-3

-yl)-ethyl]-pyrrolidin-2-yl{ - phenyl)-acryl am de (46)

was prepared from

[01 84K E) 'F%ﬂ&\(z:ﬁ? pﬂoc@&ﬁr&@ﬁﬂaﬁ%@u@t‘o&’rﬁos@ f&@{byﬂb}d RO Welrh Sle QCQEq -N-hydroxy-3-

er and | uor o- -2-ynoic acid

(4- {(S)sﬂ +ﬁ91(tetr§ghy@1ro pyrans-yl hethyll-paerslidia3- lepmsnyl) Exdapide v&iF prepared
(42,0 BEF R O PRef D i MG 2525 i -y

l)-ethyl]-
Exampler330 pi qpianationyé fi(Epheyd rpx N3 biyle (D agynakaln] 1cfeap4vidin-3-yl-
ethyl){po 1 8idid=-24yll jophengl} prooglasidee@3nnal ogous to t hose

described in Exanples 2 and 3, (E)-3-(4-
[0185] ( SFelleWidg (pPocetingd amayagaroiodhose described in Examples 2, 3, 6,9, and 10,

. 5- "--I-thl-.ld e
®-NygeR By e it By R el bl -
acrylaﬁlfde (@3 WD) prépapdd ﬁ&h (- 3‘-5@) MLPyﬂlkbﬁﬂMll 2-yR ﬁ{eﬁkl)ﬁlc@ﬁb deid methyl

hyl” ester and pent oi'Cc_aci est er

ester a{lﬁp&pynwesmézwl %Wl%CN@éwﬁaP-é@ém%@éb Fation of

(E) - N-hydroxy-3-[4-((S)-1-{2-[ 2-(1- hydroxy-I|-nethyl -et
ExamPk!s: pROpafARIC X ERNBRydroxy-3-(4-(S)-1-[2- es -meth l- razolo[l,S- _
a]pyri m. [ g%t@{%g&r@hggﬂ% gggqﬂeﬁgi) ql'fcﬂf'l;m}’d @iphe yP{~acrylan
[01 86]é0h¥gfl%%§?r&%8ﬁ}¥é aﬂ% ffom&'e Qle@Fibtd RIIMmMAE £13, 6.9, and 10,

oEt OBt H OH [0

90] To a stirred solution
(E)-N-pydnoyn6i(é- (68 It 2e2hmkthgkpyanzol 0, SFﬂlpyrmYSthbftt)lyl -pymolidin-2-yl} -

phenyl(a‘lz‘tlcw 1%9{442) aﬁgseparsgﬁ'rrgglh 3 O(f(%l)rf Byt CF l- pr g)pgrpryo} acg%%'chacid
methyvmerad@ledt myllixut ychﬂ eihtol ¢s0ar zeMﬁLgm/ipw mmte (1\2+5 MHINMR (400
r_15 m nutes

MHz, QDN DN S e w0 Hod Tohai) (el 5F By T BaT (ke 5.0 Hz, 2 H),

7.16 (d, gacs. B@ﬁ W?ﬁ ‘k@PEd 9%|8(’(Y\’Hz723ﬁ) 6f931r(d§ JE?@% gqﬁn@lﬁﬁ% 61 (t,J=
W th queous armmoni um chl ori de sol uti on,

7.8 Hz; &4 6 B%gi ixt3u¥ Bz, Md} 3544 (dt: d o -0r2.&Hp i), 3% (ts éae?ﬁ Hp 1H),

274388 SR Rl AP S LTRSS I 3 B N AR P Az m 2
1.62-1l49yer, $ Hyele NiVIRgdO® eIz, KA UGS 94 FSatas, 141F41,11¢0.64] 135.13,

9. B8 SP0SEON LA L STV AT 408, B0 s aman. 0.

1178 ethyl acetate in heptane) to give the title conmpound
(10 75 g, 68.8 mmol) as a yellow oil. Step b:
aration
Examek— 2S¢ pr tipnyof| (Eyrd-hydrogy Ay ity - Q- W@%Pﬁ{%)mbﬁne
a|pyridg- é—azl) q‘lel-pxrrahﬂul-m -Dhonpyagrylagaty 45

PCT/ EP2009/ 053421
[0187] Following procedures analogous to those described in Examples 2 and 3, (E)-N-

hydroxy-3-(4-{(R)-1-[2-(2-methyl-pyrazolo[1,5-a]pyridin-3-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-
acrylamide (45) was prepared from (R)-2-(4-bromo-phenyl)-pyrrolidine-1-carboxylic acid zert-
butyl ester and but-2-ynoic acid ethyl ester. LCMS (m/z): 391.2134 (M+1).

Example 56: preparation of (E)-N-hydroxy-3-(4-{(S)-1-[2-(2-trifluoromethyl-pyrazolo|[1,5-
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ethyl ester CON, CO2Et CO2Et + ON N H2 OH'N CH
[0191] To a suspension of 1-am no-pyridiniumiodide
W@ 000848395 1.54 mmol ) and potassi um car bonat ePCDERXH89/053421
g, 2.01 mol) in 2 nmL N, N-di net hyl f ormam de was added
4- hydr oxy-4- nethyl -pent-2-ynoic acid ethyl ester
(0.262 g, 1.70 mmol) in 1 nL N, N-di net hyl f or mam de
dropwi se. The mixture was stirred at roomtenperature

a]pyrlhﬁ{%fyﬁ éihyl[lﬂ?froﬁtlﬁ{-ﬂgﬁfblﬁh?ﬂ%ﬂ%ﬁlde @epred on to ice

|tered, and thé solid was washed with water to
[01 88:;” O‘Fbﬂ@wﬁlg%r&%él‘lqgs #a! Q%%ﬁ to tRSse @e&h‘BMmsl@idn%lesTﬁ ﬁnd 3, (E)-N-
e

Itrate was extract with ethyl acetate and t

hydroxysr-a4-0 a1 Lyl 2f (R ttrifparams iyl wram1éo&ibyrrﬁb@3vmll~¢fhflﬂr@yrrolldln-2 yl}

e BB oS35 By 85 P Nl SRS i i

methyt esdradneé 4 Walstrifluoof bue - yriodc :mid ¢thgl aqgel. [COMSnim/z): 445.183 (M+1).
chr omat ography (0-50% ethyl acetate in heptane) to

Examo ¢ I n the d_la& 3%5@ ]_e-Hg]&%i-%olaqyrgéoqgﬁ%esa]%yrlglln-g-yl) ethyl]-

pyrro ‘(‘32 TR al pyridi n-2-yl)-propan
0189]0f %ollowmg procedures ana'l\cl)gous to tﬁlosqa'e CI‘I%C(% J Exampl d? I2E)-3-(4-

{(S)- 142((2-eh]>depf>syolb F1%ed Byﬂldlﬁghﬂ éﬁlﬂ?@gﬁ@h@h&rﬁ}@hw) Idlusyarcfxy-

-car box 1.54

acid est er ,
acrylam&er(éwwdﬁenaaw fron (Er{% (- 4wm%§ma?dule@wpylt)ﬁ?rum Jeid Mothyl ester
The m xture was

and peglk Iygh g%ﬂye% }?h&%%q?%g%@zﬁ‘p@z%?ﬁgm%nd stirred for

16 h. The reaction was cooled in an ice bath and 0. 27
Example 5§f pyepasation0of1E)-N-hysdroxy-8od4 6 do{2s[2sd chydiroxyy trmasthee thyl)-
pyrazeloH ,Bafpyridin-3ylethell -pyeradidsed ydmaplicalyl]yacaddmitle IRk

mxture vvas flltered through a pI ug of Cellte whi ch

vvereconbl ned and concentrat ed in vacuo to give 1.5 g
of the title conpound as a yellow oil that ~Mqg§ used
dlrectlylntheg(e)gt step. Step d: pre t1on

of 2- (1- hydr -I-rrethyl-ethyl,\-py 1, 5-a] pyridine
- 3- car bal yde 89 WD 2009/ 118305-RCT/ EP2009/ 053421
OH CHO NN OH CNf-N OH OH

[0190] To astirred solution of propynoic acid cthyl ester (20 mL, 197 mmol) in a mixture of
300 mL tetrahydrofuran:cther:pentane (4:1:1 by volume) cooled in a dry ice/isopropanol bath
was added n-butyllithium (79 mL, 197 mmol, 2.5 M in hexanes) dropwise. After 15 minutes,
anhydrous acetone (13.1 mL, 197 mmol) was slowly added. The reaction was kept below -78°C
for 8 h and quenched with an aqueous ammonium chloride solution, and the resulting mixture
was stirred for 5 min. The reaction was warmed up to room temperature and extracted
repeatedly with ethyl acetate. The combined organic layers were dried over magnesium sulfate,
filtered and concentrated in vacuo, and the residue was purified via silica gel column
chromatography (0-15% cthyl acetate in heptane) to give the title compound (10.75 g,

68.8 mmol) as a yellow oil.

Step b: preparation of 2-(1-hvdroxy-1-methyl-ethyl)-pyrazolo[1.5-a]pvridine-3-carboxyvlic acid
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[0193] To a solution of
2- (3- hydroxynet hyl - pyrazol o[ 1, 5-a] pyri di n-2-yl ) - propan
w0 20001115385 8 g, 7.42 mmol) in tetrahydrof uran PGODEPL)I/053421

under nitrogen atnosphere was added manganese (1V)
oxide (5.22 g, 60 nmol) and the m xture was heated to
65C for 40 h. The mxture was filtered through a
Celite pad, which was washed with excess

cthyl dicghl oromet hane. The filtrates were combined and
concentrated in vacuo and the residue was purified via
silica gel colum chromat ography (0-40% ethyl acetate

in hept to give the +FPLR conmpound (1. 2Bt 4.95
mmol , - B7Alyi el d). Mght yellow s =\ 0194]
Fol | owi ngZprimgedur €8 @nal ogous to tho '

Exarrple 6 step a,

oo LR B A B 0 L8 AP S R0
carbor%te[ @268 ‘g@bhﬁﬁﬂdl)’in@ﬁi ]\BNfcﬁr%@tthffémﬁnﬁalé)\Ylﬁd &1dBd 2-hylidoxpy-
opan-2-0il (3.01 mol , ~ 72% vyi el d 0195 .
methy Ep¢nt@vineds a@rcb@bﬂ@ﬁ@s(()a?fﬁél H§J0mme)) trhb@é asdipicthefoinpamide
a I'
dropwﬁ)é ?;H% 81 )g'm%tv@ag gﬁrre&'?t)rggm t‘%qlgle(fﬁﬂ fgf: tféglil E?é(%é gﬁﬁggﬂ% %ltglosphere
pouredmn o, ic@ar[dFil{cPed, and the solid was washed with water to pr0V1de the crude product

asa brpwtlggﬁé% g}ll n%lt%t@%ﬁ%%%é%wglb%g r | d eta(t)l(?{ t}}/e Ilrexﬂgl?s%? Hlterec? solid

was cokmbing Wl thlorGinft- Syt vehiditvds @ 03'@5 Magnesium sulfate, filtered and
di aza-fl uoren-3-ol (0.697 % d3 19 mmol, 60% yi el d)
!IC

as
concerratqdgh pagus] 4né\khesr@$1r1@|e wpOnBled mH1 Silisi asbe e eiamatography (0-50%

oot APRLTROR} 1 0S8 ABTERLP SO ML R B2of ol
yield)was converted to (E)-N hydroxy-3-[4- ((S)-1-

{2-[2-(1- hydr oxy- | -nethyl-et hyI ) - pyr azoI o[

: ] 3 L] hyl } | i

Exarrpl e 59 pr epar at i on. of
(E) - N- hydr oxy- 3- (4C£)£|§) 1-[ 2-(2- pyrazp0r2-yl - pyrazol of

1,5- a]

pyrldln 3-yI)F et ) rotTdin yl)-acryl am
de (49) Step ¥ par@qi on of NN- 20p - propynoi c
acid ethyl ester N/I N_O ~~y - ~-NOD 9 W

sol ution of zinc bromde
acid euhek astenydpbg lﬁ%(hm(l@ﬁ)) lnte)trahvﬁsfuaam(éd ntly)iag OHy asrdied dinh@?um
azi.n

alumlnum }a(ﬂflsciﬁ i? Wg’ll’:é %%mrtﬁ_o )é[gw mlxﬁl)re( Was aﬁlogved%o warm lt() roof te1¥1perature

and stlTnetl If(akll6§( tTHepbeiph plao sghitd@)anped H»aﬁdmuiﬂ 1B dfgvatdd, 27 mL of
15% aglﬁeé)iué md-[llé]rg ﬁ%&%g{dlﬁ Iggd %)n gﬁ(tnﬁgc?@]\)v'\ﬁ% \?«%lf: g%/ﬂ\ﬁlgntga?lysatdhgd aThe mixture

was filtered through a plug of Celite, which was washed with methanol. The filtrate and washes

[01 92]2 Ooq{oja]s% ? '(:))g -/( EB%@[Q%/ Q%e"fl%;l-et}{ rllzsoTéI;[ﬁlgl-zgﬁ)??}]dine%-carboxylic

were combined and concentrated in vacuo to give 1.5 g of the title compound as a yellow oil that

was used directly in the next step.

Step d: preparation of 2-(1-hvdroxy-1-methvyl-ethyl)-pyrazolo[1.,5-alpvyridine-3-carbaldehvde
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with diethyl ether, washed with saturated aqueous

anmmoni um chl ori de and saturated agqueous sodium
w@bdoonisdes dried with anhydrous magnesi um sul f BEBEP2009/053421

filtered and concentrated in vacuo. The residue was

purified via silica gel colum chromat ography (40%

ethyl acetate in heptane) to yield the title conpound

as an orange oil (2.19 g, 52%yvyield). LCVS (nf2z):

176.97 (Mt). Step b.opreparation of

CHO
(E)- N-hydroxy- -(44{(5)-1-[2-(2-pyrazi n-2-yl -pyrazol of
1, 5-al pyriding 3- - gt hylT=pyr ol ifdi §-2£yl |
- phenyl ) -acry [ 8] Fol | owiANgNpr o ures

anal ogous to those descri bed in Exanpl e 58,

0193§ Sg T?‘a[i}%ﬁ;? gé% ﬁdrgii{}}leth{} pgl ﬁo})o[l,5-f]%yridin-2-yl)-propan-2-ol 18 g,
7.42 mmx]lpylrtbtdahydﬂ)ﬁ}d’al) ((ﬂl Ihy} 1]ndep1ylltlbgdtn amospheyd \}'as-qdﬁﬁhmbl)ganese (Iv)

oxide m% % Pllé)lmé %ml as‘[h%d@ﬁ t(bC%@C(frr{ 27[8 h. %I?e mlxture was filtered
througha)eé}h&mr @Keh Ivaks %aél{ea)wmr Eeds 2t ddrb Abthark, Yitei@&ZoWerl

comblp@ﬂr am@h qen@nwt)ed &t YgHy am/ﬁhﬁ aesidyervas pyrificdya silicy gel el
chromgﬁﬁgamgld-d%/g )%} hé/ls%(%fa?é X ﬁf_ P%_ ? % V(Sg}?elot}{ Fén({%g{b%fmd (1.01 g, 4.95 mmol,

67% ymjd)az ellightlycBloa]solidi di n-3-yl ) -ethyl ] -pyrrolidin-2-yl}-p
henyl ) -acryl am de (50) was prepared follow ng

[01 94f cw%g?éri‘?%% p? lgﬂ?rgi > lgggkj{k{f)qgosg%géc?ﬁglecp Chxa@né; %Sgelpl aoég(i -

hydroxf-1-methyl- ethyl)-pyrazolo[l ,5-a]pyridine-3-carbaldehyde (3 70 g, 18.1 mmol) was

-3-(4-{(9)-1- 2- b di
conve'(t@ﬁg?:% B @trrﬁ%(}%?xy-%wls éﬁa ]1H 13-4l ézP}’“%Hfé:ﬁ)?}lﬂ [OpaR- Qré@ég N
13.0 ndeedl) 710 9R4@]). Fol | owi ng procedures anal ogous to those
describéd in Exanple 4, (BE)-3-(4-{(S)-1-[2- (1
lo[2,3-Db di n-3-yl)-ethyl l'i di n-2- -
[01 95bhe?§r r1§wgl[§@r%e¢%g%é1la&:ggﬂft W‘{;@@E@b@%@%lg |6%tw%|lysing

conce%?eﬁﬁl%ﬁﬁ) A ﬁMl fi ﬂ ‘g: @?Lqilrenesulfomc agid, (2)—(?-(2-

1Hpyrrol o] 2, |n3 ester
methogy-vmykbipymmlo)[l 5{3Q3@1111n ZFGl ’rpﬂJWalII@?- p)lr(d)@é@ﬁég namel) wgm;rmverted to

1,1 dn(lzth%\?% %1hy?§) oxai a, dEXda R fFuorené—cl)El) (O%@Q%dg %(}élmol 60% yield) as

a lighthfeywW s@lidd[ 2, 3- b] pyri di n-3-yl)-ethyl]-pyrrolidin-2-yl}-
phenyl)-acryl am de was prepared (51, 0.84 g, 85%

[Ol%fi el'f? lowipe ises 3 ds) y owsff;%' Seﬁs%gfésﬂe‘ﬁ%lﬁ %%17%11-

dimetl?ﬂ’f% APYiBREHAH- %x@-@a 9-diaza-fluoren-3-0l was converted to &E)-N -hydroxy-3-[4-
E)-3-(4-{(S)-1-[2-(2-tert-butyl-]I H-({J yrrolo
in-

((5)-1d21i2-8Lpygroxy-1-methyl-ethyl)-pyrazolo[1 5 a]pyridin-3-yl]-et yl}-pyrrofpalm 2-yl)-

- N- hydr oxy-acryl am de
phenyg@?&%‘%%g’ﬁ Egm@@u?%g@% oride (4.01 n., 43 mmuol)
was added drop-wise to N, N di nethyl formanm de (9. 96
Example,591 peepanation eit(EQQY -hmttOK}’ré-(M{((‘f)tjlr-Q-(Rasyrsziinf}-}élepyfrazolﬁklﬁ-
a]pyridim3-yB-etbyl-pyrohidof-2-2 tphehyDacyylaride (49)
H pyrrol o[ 2,3-b] pyridine (5.0 g, 28.7 mmol) dissolved
Step ai prepdrdion of pyrazin-2-yl-propynoic acid ethyl ester

N\|_> N\_O
o — O—=%.
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di met hyl f ormam de (30 nL) was added and the resulting

m xture was slowy warned up to roomtenperature. The
wooobarssonas stirred at roomtenperature for 2pem/EPEN9I/053421

at 40C for 3 h, and cooled in an ice bath, and 0.5 niL

wat er was added. The reaction m xture was slowy

warmed to 40C and stirred for 20 h. The m xture was

poured onto approxi mately 100 nL ice, neutralized

0197}M t *To%rﬂrﬁgélﬁf?é%ﬁofsz%y BHiNEdE 25 iodes € BiA ol PdcEahly RGHEH (60 mL)
| or omet hane. The or gam c layers were

was a@@d{mw@damm ((Eomby £S5 Jregeds iodapyetinatde)s ¢, i2¢ memeld) eﬁrydi

o GRRCEH L ARoRRE pHES) S UBBp B

0.72 nacd}. alle: I‘em:tibe piigtne) wisoallooetl @ $tir at ambient temperature for 16 h, dlluted

with d(ze:gltyi erb ur]tf lmq{ﬂ Qélr o /g %(FL@P% [)rlngllﬂnc q%d\%ﬁfrl gelttlgrg‘}% gducous
sodiurh Q@Qﬁ;ﬂe keikd @¥vh @ﬂhﬂﬁ&@@ﬁdg'h@ﬁurﬁ RaAlAE Frddunti ReSRntrated in vacuo.
described in Exanple 6, 2-tent-butyl-IH

The repigipe W@P@f@dbﬁwh%geh ealamp ghisaaiRarii (4@5s ctyhicsiaein heptane) to

[ [

yield té@n f%%lgt a%{ 4 %rtdaang{cggg 2 éS?J(%lﬁg Lg;l\élg 17697 (M)

anal ogous to those descri bed i n Exanple 3,
Step by ﬁpp_aaiﬂa‘n. 4f((E)-Nihydpoxy-3-(4-{(S)-1-[2-(2-pyrazin-2- Vl-pvrazolo[l 5-a]pyridin-3-

b rrofnluge,s b] pyri di n-3-yl)-ethyl]-py
lic acid nethyl ester

(0.072 g, O. 167 mol , 18% yi el d) was prepared from

[0198) 2- lFehd)Winglpydoeﬂll-ﬂe$Jwat(Ig|00$ @,tBose described in Example 58, (E)-N-hydroxy-3-

-t PR P b AL SR - iR snens
acryla?lﬂ:égg%f\ﬁ%uﬁtrf/ba?é@mms /A EDS'S&Q()Q(M(@) 1-[ 2-

rrol o[ 2, 3- ridin- e yrrolldln 2-y
Examp H% F9PAKR R EQVrN -Bydry I" é(%ﬁﬁ[ @ .l%la- cxs'zpyrezmu S-
a]pyrlgln-@ry fﬁZhYHTBV"OBS!“%'yl}d?lw)ly]ééic'é‘/l%@l cnvs (m z):
arat i

(01991 &) SRFRIVER J-ieipAng b BN RIOL (516} i @inridingd Vi
pyrazcjgy[ll )5 “a]BYridif ki Oﬂje f%—é&/ang(f] X}h} pﬁ&fyy)l a%wlgrﬁldé %’gﬁ) &a%%@eﬁ)]ared

oW ng pr s to"those describ
followibgampdegduks a@:&@g@s{oﬂ,ﬂlpsc-c(egenbed in Example 69. LCMS (m/z): 454.2242
(M+1)i m dazo[ 1, 2-a] pyri di n-3-yl -ethyl)-pyrrolidin-2-yl]-phe
nyl}-acrylic acid nethyl ester (0.46 g, 92 WO

2009/ 118305 PCT/ EP2009/ 053421 0.95 mmol ) was prepared
Example@h: pedphamndaisf(BMHNchypdiotly-3-(4-{(S)-1-[2-(1H-pyrrolo[2,3-b]pyridin-3-yl)-

ethyl]ébyrmlmam{yl} Bhenlypydcrghanride 6y et hyl ester (1.05 g,
.37 mol ). [0207] Follow ng procedures anal ogous to

0200} hOS?GIIG\efélglprd]ﬁdiueraIEK@ﬁ’gi@t%se@@albhdlyfﬂ}@nypllgél @E3-3k(4-{(5)-1-[2-
a r | rro

(1H- P?(”?}ﬂ@r?yn‘]i’]}jy‘g P%ﬁhﬁ%ﬁ*@ﬁmgo ﬁhap%ﬁé e %%acr%hczzyl% CiBabeter (10 g

2.7 mﬁfﬂ')vi 1§hdd pRPardd RRhEMYEBALLQUYIFRH Akt 2 BBy £BIoP),3-bRA Fid 2B ) -cthyl ester

(1.06 g, 4. 41 mmol)

[0201] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
(4-{(S)-1-[2-(1H-pyrrolo[2,3-b]pyridin-3-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylamide was
prepared (51, 0.84 g, 85% yield) as a pale yellow solid. LCMS (m/z): 377.1971 (M+1).
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Exanpl e 64: preparation of

(E) - N-hydroxy-3-(4-{(S)-1-[2-(2-nethyl -i m dazo[ 1, 2-a] p
WQ 200di108305 PCT/EP2009/053421

3-yl)-ethyl]-pyrrolidin-2-yl}-phenyl)-acryl anm de (54)

[ 0208] Fol | owi ng procedures anal ogous to those

described in Exanple 6 and use triphenyl -

(2-trimethylsilanyl-ethoxynmethyl) phosphoni um

Examplel 62 | P&‘»ar:?nd}%ﬂm -3L(m{é¢)210[21(22feﬁ1mﬁ§1Lﬁ![Ji5§n?o1o[2 3-b]pyridin-3-yl)-

ethyl]gﬁmet hyl éﬁ*ﬁgﬂ@gl)ﬁﬂh atF h’§lldasc: aﬁi}(lle 52?mxy) vinyl]-imda
[0202F ?[ :Phgsphéﬂoﬂéf Bkﬁm@lde 2680 ML eh 8 hemdIPRAM 14T dRp SOk ol P

dimetipdfiognérpide £2. PQm(Lz 129 inmedhag 08C kadhihie nex oy s sired G r-20mhista A
d| Ny m'%l re

SOlutlonCJg#Otﬁrttb}ll id %% E%ng ciln%é(j & urz)emmfg diss rﬁ_s)l)\(/e(lil N, %

dimethbQfQriimidlk §30¢ mT) bz@i tidded wasthadebattingmikBirévas 548\%y3)®drﬂied Qp to

in water). The reaction mXxture was stirre
room tepperatusg. | Fhe ifure &/ap st & oy CEmaTadF 5t Hiem aft @Q@rfgr 3 h, and

cooleBHAGGed BAtD BHEH S SnIl Phick wtabsddeaﬂ xhélfeﬁctro%%&ﬁge Rk @owwmed to
m xture was washed twice wth ether, basified to pH

40°C apidisHrred far@0 hs dde amxtoyadw epdrogecd carlnexevimetehal (0hmle éce, neutrahzed
with afa ﬁqﬁ%uy\éo nﬂhielo)gl)((i? Egg} fﬁlﬁ%xtr;rgg cﬂl%gomethane The organlc layers

OFOITE cCts were dried over magn
were @nibir&ti;adraﬂ@venm@etmmtmtfanemﬂvaemmdtaonganmted in vacuo, and the

readu% glg%p‘ﬁga/eld Véa %{Pazo c%lfual\%}xfg I déggn@iy&b%ﬂgce?}tl get!f}y glgheptane) to

obtain@LAeRWulty- IHp ¥R 2SXE [pSii @R Bichaldchdé (R AGY 11.9 mmol, 41% yield) as
purification. [0210] Follow ng procedures anal ogous to

an off whgfg olfescri bed in Exanple 3, (E)-3-(4-{ 1-[2-(2-
nmet hyl -i m dazo[ 1, 2-a] pyridin-3-yl)-ethyl]-pyrrolidin-2

[0203%?/;}ggn&mgglg%&ce&%yéﬂa%@% & AR BS 4§1fExa(nQp19862 Sbre-butyl-1H-

12% vyi el was prepared fromt
pyrrol¢[2, 3elpiyding-ficdebrbichudeava]cpyraridil fe @-teytbutylddbpeiralelyidelpyridin-
3. D_%Qt%ildlil C{éol | om ng procedures anal ogous to those
YDGeECSrIEd in Exanmpl e 2, (E)-N hydroxy-3- (4- {
(S)-1-[2-(2-methyl -imdazo [ 1,2-a]pyridin-3

[0204} y| FoBowink Jprquygdurod ardiagoRs wplthose [dhﬁ:nlibl:() malCvayhaleB 0@E)-3wets{ (S)-1-[2-

(2- ter%‘?ﬁg\rﬁegﬁrﬁ? 3[2 3‘(_)@%%71 )?l) et%&ﬂ pyrro %1¥|§)§| % gcsryl?c acid methyl

ester (6 @@Qé J@B@ﬂﬁmBCT@WQQ%%%ed FXANMR), G- 68y1-PHERALR 2,90
pyfl%hE)3-BD -pectdldehydg (42858 082dnmebhy| - | - phenyl - 1H pyr azol - 4

-yl)-
0205]et hYTIOIIO\Pﬁﬁ%r %de&iﬂlr@s %121:1/(! })umqm/se)de%lia&gfn%nﬁt%il @3‘:’(@: {(S)-1-]

[ ow ng pr ocedur es anal ogous
(2- tertd?eléﬁdflufbpmln 25<b]pun@1n6% -yl§-8thsl] dnymetlihlwl Yl} -phenyl)-N-hydroxy-

syl W B BE Rl oI R, SPR R B SRS (s

(M+1) 0213] Fol I oW ng pr ocedur es anal ogous to those
described in Exanple 3, (E)-3-(4-{(S-1-][2-

Example 63: preparation of (E)-N-hydroxy-3-{4-[1-(2-imidazo[1,2-a]pyridin-3-yl-ethyl)-
pyrrolidin-2-yl]-phenyl}-acrylamide (53)

[0206] Following procedures analogous to those described in Example 4, (E)-3-{4-[1-(2-
imidazo[1,2-a]pyridin-3-yl-cthyl)-pyrrolidin-2-yl]-phenyl} -acrylic acid methyl ester (0.46 g,
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(3, 5-di nethyl -I-phenyl -1 H pyrazol -4-yl)-ethyl]-pyrrol
di n-2-yl {-phenyl)-acrylic acid nethyl ester (0.071 g,
wO@208A183001 , 35% yi el d) was prepared fromthe BPODER2009/053421
al dehyde (0.1 g, 0.467 mmol) as a yellow oil. [0214]
Fol | owi ng procedures anal ogous to those described in
Exanple 2, (E)-3-(4-{(S)-1-]2-
(3, 5-di net hyl -1-phenyl -1 H pyrazol -4-yl) -ethyl]
0.95 naok¥ &8s hricirBit FomMhethan N YRR Y 22 fethyl ester
ypre%a%agd(%S [ Ofﬁh,ﬁﬂ%l%g?mrg% /ﬁ{/}’lﬁlgﬁfdng, S y e
(1.05 gmmen@gl); d. LCMVB (n’iz) 431.2 (M+l). Exanple 66:
preparation of

E - 3= (4=
[0207](()| 2 E'_éh%}?é?@%ﬁc)?ﬁﬁ]\r_g% il/tfraéogl)ouélfo[tl’%o&%ei@t)gﬁ/e lrrllyl% apic yl I)ﬂ%\@ﬁﬁﬁoxy -3-
[1-(58)id§20 P15 h] piyatineisy lrg hyl)-pyeduties - ydjpt coglo usrtlanidh ese prepared

(53 o g8Eivhy T R RGP g sl BN I ARSI gi - 2.

yl {-phenyl)-acrylic acid nmethyl ester (0.20 g, O0.48
Examplemd; peepirytial of)(E)vdshylirepgdqd-{{S)a¥]2-(2-methyl-imidazo[1,2-a]pyridin-

3-yl)- e(tﬁyurpyhsohdﬁrpbﬂrpﬂen Baxpashidé-(¥4) - acet al dehyde (0.5
.5 mol ). 0216¥ Fol | owi ng procedures anal ogous to

0208} h OSFell@i\eﬁag rptdbediurbﬂatﬁmmii ® tRose (dE§cr1chanCEx31>n)’p186 and use triphenyl-
soxazol ) -ethyl]

hyl
(2 trm&Wﬁ%HaM %ﬁéy%%{hgﬁ@%mhpnw %Bf%rréed% SRR - Havdéﬁ%hl et méhne -3
carbal@e(}:xk%e Gas Qon%érté'ﬁ"iﬁjtoi él%%;rYB ghah. tﬁﬁetﬁ%@@dn?l YBbiPWia]- andazo 1,2-

b@ preparation of
pyn@agﬁkpﬁy@ Xy - 3 (4 {(S)-1- [2 (5 met hyl - 2- phenyl - oxazo
-4-yl')- ethyl]-pyrrolidin-2-yl}-phenyl)-acrylan de

[0209]822350 a%%glzll)n 'SE%( )F-%&[E!(?-g}f_?lg{h?%p%eﬁ%g@ihﬂ]-'ixﬁfaﬁfo[1 2-
a]pyridibe (iet pyd.5@mptodriy Iam?(w’ztl)d)f-%etphl)rJIetah@l Whtepyir:t by volume2k6inL) in a
100 mﬁ{g@agflg whtil_e gv::aré %@463 a-ﬁ'*fc @gﬁﬂ?ﬁ}é{% é(?][lgti(%ﬂe];l a{ﬁ%ﬁ ;’J&l%aregdti%g mixture was

st1rred21t teniRhip¥tatide BSROBY ma@XaRO oddum BlchrbBhdrY va®sdRM ik Bat&ds until the
0.28 mol). 94 WD 2009/ 118305 PCT/ EP2009/ 053421

mlxml[e aceehyd 101 diE X PRok@atsbed Bried wl@) gidier, Hasifiigskte pH 8 with solid
sodiurf! ﬁ?&t{ﬂ(lgg danﬂ @xt@%"f’éﬁﬁhl%e %mets t\Wthtdll (froﬁ‘l@t'ml?é' Athe c;élﬁﬁ)lned

par ed : 1% yield
d1ch1014311&t}22cj;12 2x1(rM%s1\)lcre Emadrp%e nG@neyure palfaat atrm]mooéentrated in vacuo to give

(2-me%§¢-lﬂtglfiﬁ§%ﬁ12—§ﬁvp?&ﬁ%% - 3‘[%‘1&%}%9%?; é)?qis%l)d ]bgTs\jn senr sghd that

was udealdiremiyrig tlwmeﬁeg@&h@naihmgop@riﬁ@nblhose described in
Exanple 4, (E)-3-(4-{(9)-1-[2- (1

02108 SEp R Roenpieelicbuieideob ' Regecderied o G dyiTaeti -2

methyf- frﬁ’i@fhﬂ?f @%ﬂ%@%ﬁﬂc 9—5}1)%‘[}%@] ﬂ/r%‘h(iﬂnl't-m":} Ils?%ﬁillj 4eylid a8l tEﬁélthyl ester
0

gz [ 0220] | owi ng procedures
(0.096: 81246 @ugolt % br@é@ V@é@&pﬁ@ééqumtha%ﬁﬁﬂé’l gmidazo[1,2-a]pyridin-3-yl)-

acetal&e%%/dy' hydr oxy- 3-

[0211] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
(4-{(S)-1-[2-(2-methyl-imidazo[1,2-a]pyridin-3-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylamide
was prepared (54, 0. 037 g, 0.095 mmol, 43% yield) as a yellow solid. LCMS (m/z): 391.1
(M+1).
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(4-{(9)-1-[2 o
- (5- net hyl - 2- phenyl - oxazol -4-yl )-ethyl]-pyrrolidin-2-y

wo eophessys ) - acryl am de was prepared (58, 0.52pgr/EBOMH/053421
yield). LCVM5 (mz): 327.1823 (Mtrl). Exanple 69:
preparation of
(E) - N-hydroxy-3-(4-{(S)-1-[2-(1-nethyl -1H pyrazol - 4-yl
)- ethyl]-pyrrolidin-2-yl}-phenyl)-acrylam de (59)

ExampR%31hrdpal- oM SIE a rsahﬁ.gay _i-Bhd V23 Bl-pyrazol-4-yl)-
ethyu%m}é pgﬁn}nplfé‘%ﬁ&gq dro X(i'(%} Q M3 f-pyrazok-4-yl)

I HFpyra ethy ] pyrrolldln 2-yl{-

[0212Phemry héwﬁ&% ercl de&ur@&é&ld@%h!‘%' th&S4eleribd §14E1&mp13 6 G(SWT@EHethyl 1-
was prepared from met hanesul foni c acid

pheny R Lid-pyraepdHyl) ek tphdelaydewad pydppredtftopm 3.8stimethylc DpBenydy | Hanygazole-4-
carbal dg [0222] Fol | owi ng procedures anal ogous to those
%F JC¥i bed in Exanmpl e 2, (E)-N hydroxy- 3-
(4-{(S)-1-[2-(1-nethyl-iH pyrazol -4-yl)-ethyl]-pyrrol
[0213di nF2Hywingphesagirys awitogoasiodbose@sscripedmaiannifle 9, (K)-35(4- {(S) 1-[2-

(3,5 d%?etl?y 2 enyldl)H p}:);réall%ol:l'4~9 yl? hwlgyrroFémrg)yl? p?lenylgJ rglacr afactlé methyl

ester (() E7r D-(ryed @, 35 f/Aylélﬁﬁ)va%pﬂeﬁar&c{lﬁ&nShé dHoRre tlayhydtkch.p r az
-4- yl)- ethyl] pyrrolidin-2-yl}-phenyl)-acrylam
0467?@@&”?@2@ PWEdl | owi ng procedures anal ogous to those
described in Exanple 6, (1,3,5-trinethyl-

0214]1H wn@«mg pﬂo&hﬁre@&ﬁicﬁg'ogﬁam@se\ﬁ@s%nlBE&Mﬁ%ﬁléQ %3 -(4-{(S)-1-[2-
razol e- 4- car bal dehyde.

(35 o et G g e b M o srcrylamide
was p\%ﬁa%”lﬁ’g%t 0301 F(%o?l I%ﬁﬁoé,(zfg,z FlLiias 1 VS S LGS Gia)idal 3.0+,

yl{- phenyl) acryllc acid nmethyl ester (O. 41 g, 1.12
Examplei6) prepar phiapafi(Eg-N-hyinok8-(d<eY)al-Ret3ymethybsphend-iSdxazol-4-
yD)-etigy]]-RyrBolidind2-y1Sphenylphchylamide (369 2009/ 118305

PCT/ EP2009/ 053421 [0225] Fol |l owi ng procedures
[0215nalFolioumgipooccthoseartépons toabosededfxihopineE2ymple 3, (E)-3-(4-{(S)-1-[2-

- N- hydr oxy- 3- o .
@3 metgqx Nésr})//? ISP§XZ€i43’1)5€tP¥IJ méntrq)]ly}m p{_l}pp?eé]zlgracwlv|a):1dé19q{k1/§f1]ester
(0.20 %X)MS%!n@l 02 & Wiy spbx?ny}La)re@ﬁwl(ﬁme@ﬁﬂ Washen@LieRarad-(160,
0.24 oyield) as a pale yellow solid.
acctal dotyg %rﬁ%)2513‘8¥9>1)0 (Mr1). i H NMR (400 MHz, DMSO d6) 6
10.73 (s, 1 H, 9.01 (s, 1 H), 7.45 (d, J= 8.2 Hz, 2

O216tg Fgllél\gln% %roceéureslgnaﬁ) }%}26%5 tojth(g'& desZ:ﬂ%gd fnctlxa‘llli:slz 27(E'7|%\I hgdroxy 3-
- {(53143(3r®31yl15 by a6y 2o oAb > by G2ylomide was

prepac 6. 01 38% Sl Sy 158 o Rongf oo oo KR O fig oo

162. 66, 145.58, 143.62, 137.99, 135.29, 133. 26,
ExampR %74 prephPatidGof (E}-N-B@dlrotyl-3-(34(S)6I3[24G - mbthylt2-phbityl8ixazol-4-yl)-
ethyl] 95 roidis2-yd2phedd )tryRdamided(5741. 32, 8.84; HRMVS cal cd

for C21H28N402 [M + 1]+ 369. 2291, found 369.2289.
[0217Exaffpllewin :prquedyras atalq@ouofo those descrlbed in Example 4, (E) 3-(4-{(S)-1-[2-
(5-metg@-%—%bér;/:l-%&asz)oi-}:)ﬁ)?e_ﬂgyjl %)}grrr(Eh(P rlfl yl} phenyglacry ic ac1d metﬁ lreéat%r
(0.21 %%,tg%sl thmBY WaQ ptarrd Frod heMBeRYMIRmdNad1Y L(9XYetag RyhRAY Ak azol-4-

yl)-cthyl ester (0.80 g, 0.28 mmol).
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[ 0226] Fol | ow ng procedures anal ogous to those
described in Exanples 6, 3, and 2, (E)-3- (4- { (9 -1-
W@ 2009(1is30ent - butyl - 3,5 -di nethyl -1 PCT/EP2009/053421
H pyrazol -4-yl)-ethyl] -pyrrolidin-2-yl} -phenyl)-N
hydr oxy-acryl am de (61) was prepared. LCVS (nfz):
411. 2761 (M+). Exanple 72: preparation of
(E)-3-(4-{(S)-1-[2-(1-cycl opropyl net hyl - 3, 5-di net hyl - |
[0218FF Followmg procedures analogous to those descrlbed in Exam le 2, the title compound
pyrazol - - et hy Ilm};rroll eny) N- hydr ox
2

was prgpared gﬁlhhﬁm 0624 yie FMSodnll/é)Aﬂh@ r es

anal ogous to those descri bed in Exanple 4,

Examplp68S; Ee kAt ﬁg-hy%dr xy-3 r$e {ES) -1- 5_2 (1H-pyrazol-4-yl)-ethyl]-
pyrrol n__ e fgyrrolldln 2-yl}

[0219%??}{%%1@%@’&&&@ Qﬁ%’lo ol net $se%§§‘f eé%éx%%@e 3?@-_5,»1(4-{(5)-1-[2-

repar ed anesul roni ¢ aci

(1H-pyryed] dpylp pthl ity hplidis; 25y1(}1+pi’fm’(y|’h)jdler)ﬂld-$c|ﬁymaﬂlyl estbry1.2 g3 Bymol)
t 400 40/ I |
was DS bRl A A HE Pt e std Do fnd £ 43 Bamor).

descri bed in Exanple 2, (E) 3-(4-{(S)-1-[ 2-
[O22OKHi|.- Wﬂb@mg@mdlel)iiﬁ’ebaéiali(%pﬁs @i thak lydcribed }n Exan;]ple 2i ()E)-N-hydroxy-3-
azol et rr n- 2-. -phenyl )-N
-y ety ekt e b Teig b peg-drygide was
prepar@’("{';gS ()§§°§) yQ‘%Iy@%)aiC@/[@f 3§@|18213 MHGVB (M z): 409. 3

preparation of
(E) - N-hydr oxy- 3- 2-pyrazol -1-yl -ethyl)-pyrro
Examplecﬁ%p;zepay#}mmfé;?w%-hﬁlrpw-&rmd@‘)(la@y(lfmztm] lﬂgwrewlﬁgyl)-
ethyl]my@uédm 9llapldnyhcacsylamide@9e descri bed in Exanple 7,
(2-brono-ethyl)- 1H pyrazole was prepared from

0221]1H— by Haw bis @rocgdurpurieorns tbgBes dreTibgbrdioynase 4 X(E)-3-(4-{(S)-1-

-1 Rl B SRR B0R AP a9y MR ot ot 054 ¢

1.6 mpyl) azoprchargd fretrhyibthaneypulfomlid i d2-2E-ycthybhBEipylrdzohd ryl-dthyl ester
hyl ester (0.27 g, 0.83 mmmol) was prepared
(0. 52$?cﬁ?’i"§‘°b2 br ono- et hyl ) - 1H- pyrazole (0.3 g, 1.1 mmol).

[0231] Fol | ow ng procedures anal ogous to those

[02221des Gbilmﬁgipﬁc&bﬁﬁpﬁrﬁtlo%oui ﬁ)th&&eﬂh‘ﬂ:h@&d/nﬁixample 2, (E) -N-hydroxy-3-
4-£%S) -1- SHZ t hyl ) - %rrol idin phen
(4- {(Sinl}[ Empthyiil ml 6rYé)p%th>é&rp¥16@hdner i @henqu)zﬁ%sﬁ%réada)was
prepat@&(@ 9@'7% y@%b&‘lﬂ)sghl @975‘-@@)( nmz): 327.1 (M1).
Exanpl e . preparation o

(E) - N-hydroxy-3-(4-{(S)-1-[2-(4-neth pyr azol yl)-e
Exampleyi0} preparatinn efi (E)-)?l-bryt}mphér@’r{ls)aﬂcE%{IMMHIGHM -1Hop@ayol-4-
yD- etl@ﬂkmmk@nﬂrﬁb@hmﬁbammwg(@)to t hose described in

Exanples 7, 4, and 2, (E)-N hydroxy-3-(4-{(S) -

[0223}1 - [ Zollawimgtheedyrys anadigous iplthoseidhseribedipr Exmple 6 (4,3y3-Jrimethyl-

1H- py&%nyll-gg 85]% LY d%%%a%fpﬂ%pareﬁﬁ nﬁ?'i ?ﬁ?ﬂ%tﬁ}ﬂ LU ﬁg/rg%tlgl Y carbleehyde

[0224] Following procedures analogous to those described in Example 3, (E)-3-(4-{(S)-1-[2-
(1,3,5-trimethyl-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester
(0.41 g, 1.12 mmol) was prepared from the acetaldehyde above (0.35 g, 2.3 mmol, 52% yield).
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Exanpl e 75: preparation of
(BE)-3-(4-{(S)-1-[2-(4-Dbrono-pyrazol -1-yl)-ethyl]-pyrro
wo pavnigdes yl } - phenyl ) - N- hydr oxy- acryl am de ( 65pCT/@E88%/053421
Fol | owi ng procedures anal ogous to those described in
Exanples 7, 4, and 2, (E)-3- (4- {
(S) 1-[2- (4-brono-pyrazol -1-yl)-ethyl]-pyrrolidin-2-yl
- phenyl ) - N-hydr oxy-acryl ani de (65) was prepared
O2251EXO|Fbﬂ0\pfn c@bﬁﬁt@&zQlaﬁ)goldsCﬂMSh&s@'{dégcrlb@tpﬁl Bxaold 2; (E)-N-hydroxy-3-

t
(4-{(SFB2 31 B 4- t{l(nsﬂ{yil ?Irzfmelga%gél3fd)rﬁéh>r11rpytmlrdalra+yl}1plwnyl)@pmban]ude was
preparF%g@AP IO% g%\n Hr%olgkg)gé% éﬁr ?%H%\ﬁg&%’d Ettrq%\q§ é&%)369 0 (M+1).
"H NMR $400i MBd, DN SEXAd)pl1653Ts, 14H) arod (2 1 H)EY 43{d,(4= 8 Hz, 2 H), 7.42 (d,

J= 17(431)1:5 ]161%),,] 1(2% (@ﬁrg‘?t@/h@y@f% 7=15.8 Hz, 1 H), 3.54 (s, 3 H), 3.43-3.23

(m, 2 thelrsyi 23 g&-. hmdy OX\8=267 fth, aznmple 96((§Q)H)Na%9qg %naty e®6lr oMim, 2 H),
5-di net % razol e.

1.57- lgga(ﬁpﬂé{)y p(éMHﬂq QMSO(a%) d ?62 66, 145 Sé 143 62 137.99, 135.29,
3 I
133, 2<§ ’%&z %%}\%%%ﬂ 6( glIerh é162k§ 4% 54§445 5? g5 gﬁﬂ?’ gzrfn 8%;&?%*&% 11.32,
8.84; HIRRBEaldddbt @M\Hﬂa@h@f [Me@l]r 369 %ﬁﬁdL ﬁlgl0d|§69 228%ose
described in Exanple 7, 1-(2-brono- ethyl)

Examj Ble712p %{p'g%i“ ?f(ggﬁg& {Q‘éol,@z gggiﬁgﬁ tﬁg] L 1H-pyrazol-d-yl)-

ethyl]- FWB%OZ ‘60Xtyh%°§§ ed in Exanple 4,

Oz%ﬁ Bswé’%é%% lee%W5°§8Ps %195 IRYPY A 314 34(E)-3-

(4-{(S)- Dj‘ﬁwykért B@i) b alirethel- rfE-ﬁD?Wol%?l@—retM I%Brogdln 291} Whenyl)-N-
2009/ 118305 PCT/ EP2009/ 053421 I% was prepared

hydroxy-ggrylamide (B Hows-neensyad) - §Mssm%2r)|4r}ét2ﬂﬂ( H-pyrazol e
(0.3 g, 1.12 mmol) as a yellow oil. [0237] Foll ow ng

Exam I"e07‘2 %p%%atﬂﬁ?&ﬂﬂ?—gs(ﬂ{@)tlh[ﬁﬁ -ARRproaftetHy -5 520 Rlceh yd-1H-
pyraz l- - e Rain{Z1 -{phenyl)-N-hydrox -acrylamlde (62)
r|neth pyrazol 1-ylY)-ethyl]-pyrrolidin-
0227]2 YTbllo@ﬁg%Yd&dlﬁEé' Mla?d"go{i@to\&ﬁ&se%&%é&gl Ey(a@KpleQ %l% 39(31 {(S)-1-[2
% yi el as a pale 'l ow solid. LCV5 é
(1- cyc(qwcm)ylm@hﬂrﬁpﬁélrfr@hylpirfbpmamh%ﬁ) othyl]-pyrrolidin-2- yl} -phenyl)-acrylic

acid m&_@yl gstér‘t()ﬂlﬁ? %, 03 §12m{n%1)(vgas %re%a%tf{]&ﬁll m%{hggé/sluifér%c Qé/lg 50(>fy

cyclopﬂ@iyﬂméthply} adlirhetiylylH-p@taboil4-yIpythiyDisiteati(#002my | 1).4 ey, 2490Nield)
droxy-acryl am de (68) [0238] Fol|ow ng procedur es
asayeéll‘? |d40us to those described in Exanpl e
nmet hanesul fonic acid
O228E (%oﬁoxdi g@tdb}éhurei ﬂﬁydgl)o?slto(tﬂosél(déacnzed #r KX p132 nE) BOMYH(S)-1-[2-
pyrrolid
(1-cycRayity Fethyis ALyt By ot 0 yy ralidiar2-(lonong)N-

hydro %ﬁ%y?-\“me) ettyﬁ{‘/e@lrtgfr ghgg%grﬁ lmsﬁanesul/%g )gisﬁfo%n soHd
LCMSme/pyﬂ&%&I(MHyI] ethyl ester (0.62 g, 1. 7 mol ) .

[ 0239] Fol |l owi ng procedures anal ogous to those

Examgl‘aésﬁg bpe%(ngﬁ]onE&i%EP-Ne-h;drog-%§{r4-[@")-elgar-ﬁlja¥(?1-1-yl-ethyl)-pyrrolidin—Z-

yl]-phenyl}-acrylamide (63)

[0229] Following procedures analogous to those described in Example 7, 1-(2-bromo-cthyl)-
I H-pyrazole was prepared from 1H-pyrazole.
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HPLC purification (0.1 %trifluoroacetic acid in
acetonitrile and water), (E)-3-[4-((S)-1- {2-[3-
W@ 2002A 0830t hyl - propyl ) - 5- hydr oxy- 4- net hyl - pyr aeot/EP2099/953421

-ethyl} -pyrro lidin-2-yl)-phenyl]-N
hydr oxy-acryl am de was obtained (68, 0.31 g, 43%
yield). LCGMs (mMz): 427.2711(M1). Exanple 79:
preparation of

O2SOK E) 'F@ﬂ?\flmé%ﬁ)ce&urk@arfafog@ﬁmh&e@eghﬁgﬁ By, 1@a0dE)-’lz. {%!I P(S) 1-(2-

hyl pyrrolid %@ enyl hydr oxy- acr
pyraqufig})l to2umyrrobidin- 2wl n@lemrl eylie e@d aw&lyégmr 0123 & @é eznmol) was

prepar?‘g‘%ll[@d?ljﬁn'b ATPLED et %dbérné&zlo | yl-){ ethyl ]

-pyrrolidin-2 -yl } -phenyl)-N hydroxy- acrylam de
[0231] 69F01Ala\81ngrpecpadlﬂds dmabrgods tortbwmdescﬁbdd meiixaohplp @ r @2-N-Bydroxy-3-

(4B P A e S a3 Rl B ED B Py P11 &

44% yydld)-as RypalcGlelleh RolZt. YLEMSamy)! 327N (ydroxy- acryl ani de
(70) [0241] Fol I owi ng procedures anal ogous to those

bed
Exam ﬁ?i éﬁ%aéét?@& ﬁ-ﬁﬂ&k&?z@f (51{&31&-&9 #ms{rwl -BY5agpiL-pDspthyll-
pyrro d‘“p@‘ilé‘ﬁ}}’l"?“ﬂ%‘ﬁ?ﬂ%‘“é‘é @Mret hyl ester (0.69 g, 1.7

was prepared from

(0232} bf)a%wmg@zws%ﬁ%a@%%wﬁ togheedrsaribedindyyamples’. 4 andd (B)-N-
ydro;%» 3- }f‘ ?(s'gﬂgﬂz)@ -@h By 20801 %ﬂ)&eﬁ%ﬂ Eﬂdlﬁﬁ?@%l 1%%91% Jacrylamlde (64)

% oW ng procedur és anal ogous to"th
was pr@m@d rhad- mnthsfkhlﬁﬂmuzgle @E)M%(I(M) {3613)1 (WA
(4- br ono- 3- net hyI pyrazol

Exampiél J;g% F%g] Llr{(ﬁ% l\rﬂ -bromo %’Fré'ﬁ%lf egl) (et}jgl] wrg(}hdm-Z-

yl- PheR 420 048 (Mr1). Exanple 81:

O233]€ %ﬁl[l é;gEBroce%urf%at?&o§)ouﬁto[tléos€ gescrlbﬁd . Examapzleﬁ 7,4, aIHZ éE) -3-
(4-{(S¥ IIBUH(“ bm}ﬂid -pyraetilii-y2)-ythyH plaeoldip %ﬂﬁﬁphaml)dﬁ lﬁ’aﬁ)ky{a@@’%ﬂﬂde (65)

was prearhEFhn%-BLossaur b, pARLogoS bs fiagy deseribed in
(3- nethyl pyrazol -1-yl)-ethyl]-pyrrolidin-2-yl}-phenyl

ExampledGt pldpar@€dno MES-BYY-{eSt e [2-(%B-8in@hylpydarorlyl)-vens1]-
pyrroI(idnﬁDﬁ&E-‘i)h@ﬁylﬁtNlh}(cﬂ'ij?-@E‘?ﬂzﬁhﬂ)é| (66)3- net hyl - 1H pyrazol e

4 mol ) 44] Fol I ow ng procedures
O234Pna|F@H&U§1gtpﬁodeﬂlﬁ§§arﬁ%%‘éﬁé &Hosk e KBBPInE ¥mples 7, 4, and 2, (E)-3-

(4 {(Szrl{ 3.8 dﬂ@@thylr%whm ): %hxlil py@@lr@m Py phawDdihygrogy-pegylamide
| 87%
oo JE B A T R b e

preparation of
Example)77Nphapdr atign g-(EXN-Sirosy Bad((5-[ed At tripyethyleyrazohlyylpethyl]-
pyrrolidipt2-y1}yphengd)-aciylaitidg (§7)phenyl ) - acryl ani de (72) [ 0245]

Fol | owi ng procedures anal ogous to those described in
[0235Ex afpllewihg p(cE:)sd@es( ma{((gﬁ)ls t-th@se described in Example 7, 1-(2-bromo-cthyl)-

3.,4,5- %lmeﬂieytl-llﬁcp)g%zoqe \?[restfhre argd§ %(LJOS % tgll l(ﬂ pyraz l } - phenyl

[0236] Following procedures analogous to those described in Example 4, (E)-3-(4-{(S)-1-[2-
(3.4,5-trimethyl-pyrazol-1-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester (0.39 g,
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1.6 mmol ) was prepared from
1-(2-Dbrono-ethyl)-5-nmethyl -1H pyrazole (0.52 g, 2.6
wonab)i1830§ 0246] Fol | owi ng procedur es anal ogousp¢DEPIvOS@s53421
described in Exanple 2, (E)-N hydroxy-3- (4-{(S)-
1-[2-(5-nmethyl -pyrazol -1-yl)-ethyl]-pyrrolidin-2-yl}-p
henyl ) -acryl am de was prepared (72, 0.57 g, 81%
yield). LCVMS (mz): 341.1976 (M+1l). Exanple 83:
1.1 mMBSI§RAL BlebA8d Aom 1-(2-bromo-ethyl)-3.4.5-trimethyl-1H-pyrazol 1.12 mmol
? ﬁygr oxy- 3- (Sl ?(O Oe1 }f)23(35 trlef Iyuor opr%,et I?yci(op3y% azo D
as ayq 10!5’(311) ethyl]-pyrrolidin-2-yl}-phenyl)-acryl am de
(73) [0247] Foll ow ng procedures anal ogous to those

eSEl.| [ 449 - =
O E e AT Byt P sk bRl i 2, (A Brgpory3-
(4-{1- [2}-(3p4’;@-|tlyrh¢th§iqr}yéll2|0b la/tt)l-cdhyﬂ}phy(bh(hls-ﬁ o} -plenyh-agryl@nide was prepared

ar e
(7. O?Wé D S R 5P i dr MS R 683 5ol e (0. 50
g, 2.6 mmol). [0248] Foll ow ng procedures anal ogous
Example 780 pedpadtsonr o B3+ [A-(BYAR{R-B-2,2-diln) eth 1y p py-B-h3-dr§d~4-
methyf- pgzﬁ)zol.i{yiq ethyl}- Bffﬂ(ﬂlhhﬂl-@'l)qilfé)ibf}]Wh?dﬁﬂxy-dcrylﬁin}de (68)
-ethyl] -pyrro lidin-2 - phenyl)-acryl am de was

[0238]or eﬁaﬂ@dlng&ce@ut@ia@logﬁﬁ%o}th@edl}:scrlbavﬁ Kxtinaple 4386thdn3difonic
acid 5é&,2 C%[In%tgﬁlr RfOP g(l)gé ]:{% 305 F l%ré ?ni%l?og?//b%?asﬁg]alen%apheLyI] -pyrrolidin-

1-yl}- ét@l% Nd@éfﬁylol p%aicﬁ ¢S e@%r t(mgj Zlojgrilmlﬂi \@Js@)/ bhrcBYde! i d

acryl am ae | owi ng
methamsuhf@luq ﬂ@é 2a{ﬁél%légbmsthybpmhﬂké -k mea“»tti@@ylopiyﬂxraﬁbylaoymzol 1-yl]-

oth 1e‘§4l?[)(?6f’ t1a7s % carbonate was replaced with cesium
Y ofiat’e and 0.5 equi val ent of tetrabutyl-ammoni um

brom de,
[0239] E) -FBHQvf;i-ng (pﬁ)oedur@SZanaingdazml th(bseylbscelbb@/in)Ewmple Ri afien p@pyrative

HPLCmEfat%gbg?/Ct’giil}lgla)aﬁ%a&m n a(Yetomtrﬁe and \%ger E? 3- 9 ((A}S()) 1-{2-[
(2,2- d&ne(ﬂ%rlqom@[)os Eirdwk))-ﬁr—hkéﬂhyllpf)ﬁﬁ@ﬂ Eyn;edry@}cby@ndﬁezsymﬁhenyl

(0.3 6‘% Fol | ow ng proced
hydrogh@rﬂ@@u@ Vt'% oﬂorf%@é (6% I3l 54479 yaelik Qn/z) 427 2711(M+1).
(E) - N- hydr oxy- 3-
Exampfe-701; f%ai‘%(ﬂ?@i‘{h)-@ (Xl{( 111"-1 04-15’15651{(9!’: Sﬁlﬁe&g%}rﬁbﬁﬂﬁ)}ethyl]-
yrroﬁ@ﬁrﬂ{?ﬁ?@% Ayfsenigha o Vi el

27.°1821 . I e 85 typi cal
ro
02408\ S@%ﬁ%ﬁgk@%e%@s{ Qf_%‘t_?dg\%ugo tﬁ&se@%&klﬁe@ﬂﬁﬁgﬁplg ’f 4Oand2 (E)-3-

A m Xxture

(4-{(SFBI2-84-bronpy B Seliieihpl-pyrydolp I‘Iséhsithyﬂ a&nymdlu 2ad} ﬂhM)thydrOXy
acrylar%%&ee(%9)(véasspzrq%’red from 4-bromo-3,5-dimethyl-pyrazole. LCMS (m/z): 434.8 (M+1).

Example 80: preparation of (E)-3-(4-{(5)-1-[2-(4-bromo-3-methyl-pyrazol-1-yl)-ethyl]-
pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (70)

[0241] Following procedures analogous to those described in Example 4, (E)-3-(4-{(S)-1-[2-
(4-bromo-3-methyl-pyrazol-1-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester

(0.69 g, 1.7 mmol) was prepared from 4-bromo-1-(2-bromo-cthyl)-3-methyl-1H-pyrazole

(0.69 g, 1.9 mmol).
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20.6 mmol ), 3-butynyl p-toluenesulfonate (4.55 ni,

24.7 mol ) and potassium carbonate (5.98 g, 43.3
wornabji183ns acetonitrile (15 nm) was heated at 6BQ/EPR1009053421

h. After cooled to room tenperature, the reaction

m xture was filtered, concentrated, and purified via

silica gel colum chronmatography, and the residue was

recrystallized from heptane to provide

O242K E) 'F%ﬂc[)\flmé %r&'é&ut@s analogous to those descrlbed in Example (E)-3-(4-{(S)-1-[ -
pyrrolidin-2-y y@ acrylic acid methyl
i

(4 bro)é@t%me(hxl msragol leﬂ%twmmyro ST mhgl)yl) l’jglfydg)xy(awie)mldgwas
prepargd Q@ Os7 ol & 1\(_%) lyle\ld).p'LCl\%“fnl/'Z)./@&lgzgé\h\;h{)QZE)Z] To a

énsi
(E) 3-[4-(1-but-3-ynyl-pyrrolidin-2-yl)-phenyl]-acryli
Exampledd: prepaeation ofdE)-&-hyd0xyrd; (44 (D716 [2a(anpthyhpybeolzlHy])-ethyl]-
pyrroHdinedyl} phebyljrgcrylaniide ("ol ) in a m xture of water
(0.7 nm.) and tert-butanol (0.7 nL) were added a
[0243k 0l EbllmmsgfprmdimramrmmgonbmthoséﬂezMrubed el empld 0(EYB-(4-{(S)-1-[2-

e R Sy Pa B B e PR s FrBO et (3! &
2.4 mMBI$ wat brep@dd Yiogor- QAJEﬂoivho a‘ )-36ndthyl diH-pHr@LIN (L 45 $Vtehmol).

cooled to OC, and filtere and the solid was washed

with cold water and dried jn vacu ive (E
0244]{ 1FPEO\(’111g6)é(H}E lpresil_aq_ql([gois t t s]etdpr}c geci in, ’Sﬂn}pl(%tzl)'l(ﬁ%N ydroxy3

(4-{(SRYIB gé 'nfé't}ﬂfl %yﬂé&&l I%Zréﬁlly) IﬁﬂﬁroYlhan ?ﬁ';ﬁleﬂﬁs Qé’r&laﬁfr&ee\%asgﬁgpared

(71, og?gp&mme@ 5EMS (m/z): 341 1987 (M+1)
(E) N- hydr oxy-3-(4-{(S)-1- [2 (1-nmethyl-1H[1,2,3]triaz

Examg ?%e%ggfﬁ(?y I](E -N h (iljog% g g@}r_ﬁhﬁogou g?[iglyalzﬁm gﬁ ethyl]-
pyrro escr and 2, (E)-N hydroxy-3-(4- {
e S ol o e 1
(5- meiﬁ)ybmaﬂﬂi-lf)ﬂ)aethﬁlimglﬂﬁlmdlhélﬂbd} ahehyl)-acrylic acid methyl ester (0.54 g,

L6 m\‘éﬁiwf }era%ﬁg} opRE e W) Pt yl?lx%z%a%%? $32 g4 mmob).

(Mrl). Exanple 87: preparation of
O246K E) -FBH{)\ﬁm@ R cedurtRaralogbds ey ldesyibed iy aniple R 1(E3 NBhidroxy-3-

(4-1 (S§/I11 2 é% Hy@Fl}Yl‘W‘iaF‘%}H -dinsthylisnyyrobdgnd vl nebsyd-aseylamdde v asRrepared

€)o 4 es anal ogous to those
(2. 037%0@% %%?nLgxﬁgén'g&%%@g%@g%@gw)( E)-3-[4- ((S)-1-

{2-[1 -(2-benzyl oxy-ethyl)-1 H [ 1,2,3 Jtriazol-4-yl]
Examplet8dy preparaion of (EoiNnhpdrpky-3Hd 69t T-2N3-trifluoromethyl-pyrazol-1-yl)-
ethyll fpydradidyn-2oilyblenybeacg e mide 3pr epar ed from

(2-azi do-et hoxynet hyl ) -benzene and (E)-3-[4-(1-

[0247put Fallgwipe ppycedwrs aiatpgpusto)thessednaseripedisyExanepledi @)-3-(4-{(S)-1-[2-

@3 trlﬂ%rtolil[}/ethy?%g/%rzol lL%th(yW 1%)”‘011&@122 ?1}(%@/1) -acrylic acid methyl ester
(0.77 g, 2.3 mmol) was prepared from 1-(2-bromo-ethyl)-3-trifluoromethyl-1H-pyrazole (0.50 g,
2.6 mmol).

[0248] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
(4-{(S)-1-[2-(3-trifluoromethyl-pyrazol-1-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylamide was
prepared (73, 0.62 g, 89% yield). LCMS (m/z): 395.1703 (M+1).
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Exanpl e 88: preparation of
(E) - N-hydroxy-3-(4-{(S)-1-[2-(1-trinmethylsilanyl net hyl
WO kido/1jsBp2, 3] PCT/EP2009/053421
triazol-4-yl)-ethyl]-pyrrolidin-2-yl}-phenyl)-acryl am
de (77) [0255] Follow ng procedures anal ogous to those
described in Exanples 85 and 2, (E)-N hydroxy-3-(4- {
(S)-1-[2-(2-trimethylsilanylmethyl -1 H[ 1,2,3
Examl)fer8'4a Pdpafation oﬁEB]-N il B%QL{Hqﬂ-QZ-gmldazol- ]yl-ethyl) pyrrolidin-2-yl]-
phenyYi-dcrPR&HNE ?74 cryl am de was prepared
azi donet hy rimet hyl - S|Iane and (E)-3-[4-(1-
0249P ut Fénw % ppcyc%&&kg &Ha&{g%slé’!o)th&la %@%h]ae()aﬁmidn@plam \ghere potassium

Exanpl e
carborpteep@rrglplaqqql ijh cesium carbonate and 0.5 equivalent of tetrabutyl- ammonlum

bromléehi )133 ({fl1 )VI{SIS (2 m (gaigl ?fle él[é%b] WS“’%%% J}%})}(“ ¢ aiclzfygl;%}ﬁlai)ed_n?ethyl

ester (Q.78);, §. @Qﬁﬁlolf\@hd repangd ﬁﬁrﬁqe(dwh&ﬁoaﬂ@l)qgl}l,tﬁldhiblé hyatéechloride salt
descri bed in Exanples 85 and 2, (E)-3-(4-

(030 g, lymmopy_ (1-penzyl -1 H |
1,2,3]triazol-4-yl)-ethyl]-pyrrolidin-2-yl}

[0250} ph@euwm@lpme@m&yanaﬁfgwé RMhEe destBbeNsSE RingRar &) IN-Bfdroxy-3-

yl - benz

{4-[1- (2Et)mlgaz[o}¢l (yj_ B@Q({)_pgrryhghpl prll] PBenYYi-perylamide was prepared (74, 0.011 g,
0 d nethyl t LCMS (i
63“’%%% ORI 7 Y2 388} 118308 peT) EPpo0S) 083421

npl e 90: preparation of
ExampE)853t>[pdca(l pB)ceduredof synthesinéfifviapdleanalpgsiH-[ 1, 2, 3] tri az
ol -4-yl]-
et hyl } - pyrrobidi n-2-yl)- ph ny N- hydr oxyWNacr yl ami de

(79) JA8 ol owi ng prag ed anal ogous to tho € A
HCI  desc ad in anpt es (E) 3—4-

P: 4- Am no- pheny?;i/l—l- [ 1,2,3 JtriazogN

etlhyl } - pyrrolidin- /y|) phenyl ] - N

hydroxy-acryl am de (79) was prepared from

[0251 ]4 az Q&tgﬂja %Wﬂ)-aﬂtﬁﬁyr?dqﬂl E%/I gﬁe{ngI)(al:rﬁMtac% rﬂ(sffﬂ)h ester (5.52 g,

yrrol 1 din-2
20.6 nLn@WB 3¢tmitgriyl p4q19¢1®51qllﬁnn11)e (4E>5anrﬁal2é Totmot)ypil p@ﬂaSSpm cze"bmaee

(5.98 % g& é?{lgf) g%gc%fo%ﬁtn‘ie (tlg Was a?tle(? %Sésoétfg)& £ After cooled to room
tempefare 3hd daftion(iZixayawas Bhéiyd, copyehtrated, dind -pﬁrlﬁd:d vip bgioy gél-calumn

crylic acid nmethyl ester QNC O N/ LN/ 258
chrompogrhy 267 ﬂ{ﬁEfSl@l@(\WSﬁ%fV%ﬂlﬂlaffdﬁfr%nwptﬁtﬁéﬁmw ]3 plg-(1-but-3-

ynyl-p?ﬁbﬁldlﬁ:@tﬁ)’bhé?ﬁll ectrcrﬂﬂ: agldgnetﬁyl%st@?? 6% g,@@%@l’lgﬂ} tIf('lMg ém/z). 2842
l'ica ge g, grade 62 00

M+Dresh 150 A) was stl rred at room tenperature for 24 h.
The reaction m xture was purified via silica gel

c\ | utm chromat ography to give
() - 3-{4-[1- (2-Gyano-ethyl)-pyrroljdin-2-yl]-
c&d\lc §l/ ester (1.2 PN

mz):

L : 285. I (W1) __Step b
-[2-(1I—|—tetrazol@l_),/
enyl)-acrylic

[0252] To a suspension of (E)-3-[4-(1-but-3-ynyl-pyrrolidin-2-yl)-phenyl]-acrylic acid

oi |

methyl ester (50 mg, 0.176 mmol) and benzyl azide (23.5 mg, 0.176 mmol) in a mixture of water

(0.7 mL) and tert-butanol (0.7 mL) were added a solution of sodium ascorbate (1 M in water,
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acid methyl ester \ NNO NCHNNO J~1\\ QO 6
NO1~11 \ G [0259] To a solution of
W@ E)0931§3d5 [ 1- ( 2- cyano- et hyl ) - pyrrol i di n- 2-yl | - ptreRpiops/es3421
crylic acid nethyl ester (1.0 g, 3.5 muol) in xylene
(35 nm.) was added azidotrinmethyltin (1.09 g, 5.30
mmol ) and the reaction solution was stirred at 130C
for 16 h. The solvent was renoved 102 WO 2009/118305
18 uLﬂgﬁl (%B}g&ggffgé %é‘i%éhyd%éj@lu ﬁlgfj UPI%erh%?g% [xeur@Rds §ffed Vlgorously
resi due was di ssol'ved I n an aqueous sodi um hydr oxi d
for 16 dodilittebwith wates redledita 6° (e g ﬁltac@taatl ¢he sahd wae wlaﬂazldlvsz&]cbold

water W B ag B AL Ryt -ty Bl bEouGo iR ey
pyrrolitiai-byliepteenghaoryiid acid eidiian @bted 43 hig, Iexeriall). tia™s (m/zhphet 7.2

organic | ayers were conbined with the yellow oil,
M+Dgried over sodium sul fate, filtrated and concentrated

in vacuo to give 1.6 g of a yellom10il whi ch was used
Exam Rs‘«shsr Htuﬁi &RE -BL{HI [1- [2U(1Lﬁlbﬁ@i-mtu 25 zol-4-yD)-
ethyl] tdl ﬁ%ﬂ&ﬁﬁ preparation of
hydroxy 3- (4 [ 2- ( tetrazol 5-yl)-ethyl]-pyr

0253}';0| 'Fgllé;‘wmé pY(L&edﬁ@@ﬂiﬁh&go%feﬁh@b@d@&n@g@)n EO%88ks 85 and 2 (E)-N-

| owi ng Frocedures anal ogous to those descri bed
hydropxatpll )2 - [2((Eym@hyl4 H-[112.p Priazpl4-yl)- ethyl]-pyrrohdln -2-yl} -phenyl)

acrylag &ee(tlg)%%&rgpaﬁ(? f&h ggl{l%tagtylgr{e) an:Nng 3- V By t?f' -gﬁ% gbrr%ﬁaﬁél 2-yl)-

phenyﬂ BpryiNe hyldrnw(blylﬁstéﬂ -LEMS$(In22)(342.4 (M+ 1).
FLtetrazoI 5- yI) et hyl ] - pyrrolidin 2-yl{ -phenyl) -

Exam l am de@é Eé- -[4- (% / - (ﬁo ) ,2,3]triazol-4-
y‘]'e“‘g ?/X%P ‘b‘ % ﬁ‘g ; 2%/ a\“‘ g&\né&i?‘i& ~~N HN

[O254]N F'(\)Illowmg procedures analogous to those described in Examples 85 and 2, (E)-3-[4-
((S)-1-{2-[1-(2-benzyloxy-cthyl)-1H-[1,2,3]triazol-4-yl]-cthyl } -pyrrolidin-2-yl)-phenyl]-N-
hydroxy-acrylamide (76) was prepared from (2-azido-ethoxymethyl)-benzene and (E)-3-[4-(1-
but-3-ynyl-pyrrolidin-2-yl)-phenyl]-acrylic acid methyl ester. LCMS (m/z): 462.5 (M+1).

Example 88: preparation of (E)-N-hydroxy-3-(4-{(S)-1-[2-(1-trimethylsilanylmethyl-1H-
[1,2,3]triazol-4-yl)-ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide (77)

[0255] Following procedures analogous to those described in Examples 85 and 2, (E)-N-
hydroxy-3-(4-{(S)-1-[2-(1-trimethylsilanylmethyl-1H-[1,2,3]triazol-4-yl)-cthyl]-pyrrolidin-2-
yl}-phenyl)-acrylamide (77) was prepared from azidomethyl-trimethyl-silane and (E)-3-[4-(1-
but-3-ynyl-pyrrolidin-2-yl)-phenyl]-acrylic acid methyl ester. LCMS (m/z): 414.3 (M+1).
Example 89: preparation of (E)-3-(4-{(S)-1-[2-(1-benzyl-1H-[1,2,3]triazol-4-yl)-ethyl]-
pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (78)

[0256] Following procedures analogous to those described in Examples 85 and 2, (E)-3-(4-
{(S)-1-[2-(1-benzyl-1H-[1,2,3]triazol-4-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-
acrylamide (78) was prepared from azidomethyl-benzene and (E)-3-[4-(1-but-3-ynyl-pyrrolidin-
2-yl)-phenyl]-acrylic acid methyl ester. LCMS (m/z): 418.5 (M+1).
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-N\ N N ~N [0261] To a solution of (E)-3-(4-{1-[2-(1

Htetrazol -5-yl)-ethyl]-pyrrolidin-2-yl{-phenyl)-
waeooghissoaci d nethyl ester (1.0 g, 2.1 mmol) i PCT/EP2009/053421

di met hyl f ormam de (5 nlL) was added i odonethane (1.91

m., 30.6 nmol) and sodi um hydroxi de (1.64 g, 30.7

mmol ). The reaction was stirred at roomtenperature

for 2 h, ice water was added, and the resulting

Exampietiod Eﬁ“ WlOlFB@(E?-@I[Q—Q(S:)QVQr ﬁl- 4L A ABifo- ﬂménlﬂfl)eﬁmﬂ 2 3]tr1azol— -yl]-
ethyl}élfy?@ 2hie NS§S aPHS-ClahRYEfD) Wer € washed Wi t

saturated aqueous sol uti on of sodlun1chlor|de

0257]OIr ' %@u&mg _F%Q:G&h%@ e?délcfg%ﬁ@to tﬁés'eh@ic%@e@ﬂl%xaqm&eﬁ Jﬁtze )-3-[4-
I n vacuo. The residue was purified via silica ge

((5)-1d il it Aginoheryr Hbﬁw;ﬁbrlgwé-yl] ethyl} -pyrrolidin-2-yl)- phenyl]-N-

E)-3- (4 2 (2- H t et I
hydeory AR i) G ROMPAMGr il e R g G By
pyrrolﬂ(i}ﬂg-/yl)li(ﬂﬁﬁﬁ BEVLHERIP ORISR LSS an/z§:3123 (W+131%

CVB (nz): 342.1 (I\/H-l)) Jand (B)-3-(4- {
et r

Exameler?ﬁr VB Pt of W'} S ehtirhaats ghlBgsaci d et hy!
Step aggeSt pe_arrgatgon 0%91‘393 ,{ % { (2-cyano- e(thvl%%vrro%ldm-}-vl] Mén%ﬂ -acry ig a 1|d?nethvl

ester (E) - N—hydroxy 3 (4 {1-[2-(2-nmethyl -2Htetrazol -5-yl)-e
thyl]- pyrrolidin-2-yl}-phenyl)-acrylam de (81) [0262]
Fol | owi ng procedu{es anal ogous to those descri bed |n
aamﬂeZ,(a 3-1(4-{ 1[2(2 NC

(K) - N-hydroxy-3-(4-{1-[2-(2-net hyl {2H|tetrazol -5-yl)-e
-pyrrolidin-2-yl}- phenyl)-acryytamde (81, 77 ny,
59% vyield). LCVM5S (nfz): 343.1881 (M+1l). Exanple 95:
[0258]or e;&amia@ttfur@ f (ﬁ) 3-(4-pyrrolidin-2-yl- phenyl) acrylic acid methyl ester (1.0 g,

4.3 mr%?L:l?/l a]cryl nq{rﬁ) O%/ll dg (2éii‘mf)§) é}é’lhgz}e %erl] g,yglra &f%%mf%zlég%) was

stirredFa® kdo@v\teﬁ@emme &dtmels Tk aéaag@mmutt@retvm parifdesan sitied gélrtolumn

chromﬁ@ewhy i%l‘(%% )ﬁ’z{ﬂ Llséwwn%ffﬁ?y )]P¥H9P§11812| Hi-Rbowii-aaryfeisid
methyl és’[éil‘%f Yl | 630aF4sh &')%r[&(i 01?SE@MS((M9 ¥I@$1 convertedto
ydroxy 3-(4- 2-(1-methyl -1 Htetrazol - 5- yI) e
phenyl) acryl am de (82 ,
H 2 gh-cthvblinyrrobidiny B>mh@nv D)-acrylic

. o 7t|on of K 7
QQQE%E§£§#§ydroxy 3-[4-(1-{2-[ 3-phenyl -1-(3-trifluoromnethy
| -
phenyl) - 1H—pyrazq 4-yl]-ethyl}-pyrFiol i di n-2-yl)-pheny
NE] - acrylan1de (8 [0264] Fol | owiypg ¥ ocedur es 0
S descrlbed i n Exafpl e 6,

th I rroI|d|n 2
o y]p.\/f |

[0259] To a solution of (E)-3-{4-[1-(2-cyano-cthyl)-pyrrolidin-2-yl]-phenyl } -acrylic acid
methyl ester (1.0 g, 3.5 mmol) in xylene (35 mL) was added azidotrimethyltin (1.09 g,

5.30 mmol) and the reaction solution was stirred at 130°C for 16 h. The solvent was removed
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(3 -trifluoronethyl-phenyl)-

H pyrazol e- 4- car bal dehyde. [0265] Fol |l owi ng procedures
wa@pabogses to those described in Exanple 3, PCT/EP2009/053421

(E)-3-[4-(i-{2-[3- phenyl-1-(3

-trifluoronethyl-phenyl)-1 H pyrazol-4-yl] -ethyl }

-pyrrolidin-2-yl)-phenyl] -acrylic acid nethyl ester

(0.49 g, 0.9 nmmol, 69%vyield) was prepared from

under Ee%u@éﬁl%é’ésmle -ah@the residue was dissolved in an aqueous sodium hydrox1de solution,
trifluoronethyl -phenyl)-1Hpyrazol -4-yl]-acetal dehyde

washed igs:thyl adetgq, andwpeytralizepeah 1 p‘.‘b]lydgwh&gglqgr dcxsdloveasl was separated

from t@u&@%&%@% )sz;ltl@z%% 4&?‘3[&5% grﬁﬁ §4 ﬂn@% rngo 1dg ethanol (4:1) several times.

The orghide tayefslweoe corebihyd wiph érysle)lod oi'li; dlyerdawei sodlinnh $ulfaed, fiytkdted and

concetitg%ec{ zglvl_a[_cg}ogto %g@/y lé)56 %ﬁg é/lLév gfﬂ%é n\}vgsg}s\/\@tso tgégj%at%%g zx)it_hout
furthe Zlﬁbatl&dmesJ(%)V@8Wﬂ)18305 PCT/ EP2009/ 053421
anpl e 97: preparati on of

(E) - N- hydr oxy- 3 &N{ [j gZ% droxylmno-2-(5-
Examg{eﬁl}p preparatlon of (E)-N-hy roxy -(4-{ -tetrazol— -yl)-ethyl]-pyrrolidin-
2-ylj- ﬂh%ﬁbrﬂfﬂliwwﬁkol 4-yl)-ethyl]- pyrrol i di n- 2 yI } phen
crylamde (84) 0 0 o N Br. HC N N
0260%/) go IW@g]proF@dlge%@qa}qg@Hs @6h?ﬁ@ld65(?“@Fd in Example 2, (E) 3- (4 {1 -[2-
(1H- teﬁ’-fr)%l%’-ﬁé gt%ngﬁ p%‘r&fléﬁh&d&lg p%%ﬁsjrﬁmpt{l]ﬁﬁyaldd ﬂ%w dsfer ilﬁjoqng) was
convelf&l;d\todE)?Nt-ﬁwﬂrCme GE-(1H-treirpzodetsyladitigld-pyrro diny-giviphenyl)-

syt s 8 SRy PR TSIV 2 BRIV -1 - et hanone

(50 mg, 0.179 mmol ). Water was added and the resulting
Exampki9st typlicalpBocediiresfol alkylatjoaalf @cthyzobdst h

di chl or onet hane. The conbi ned organic | ayers were

dried over sodiumsulfate, filtered, and concentr

in vacuo, and the residue was puYified via i

al um na chronat ography (0-20% wﬂ ano in

l;:lr@hl oronet hane) to yield the tl\\t|
HIy. Nd d) as a yellow oil. [0268] F%ﬂllo
air?gl\;)ﬁgous g _described in Exanpl g 2,

-3 (40 — >

H pyrazol -4-yl)-ethyl]- pyrrol [ d| n-
yl {-ptrenyl ) -acryl ami de (84) was ezér\ekj.
446.1 (Mrl). Exanple 98: prepara on ofN
(E) - N-hydroxy-3-{4-[(S)-1-(2-pyra 20l o[ §, 5+a] pyri di n- 3-
yl - ethyl)-piperidin-2-yl]-phenyl }-acry am de (85)

[0261] To a solution of (E)-3-(4-{ 1-[2-(1H-tetrazol-5-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-

acrylic acid methyl ester (1.0 g, 2.1 mmol) in dimethylformamide (5 mL) was added
iodomethane (1.91 mL, 30.6 mmol) and sodium hydroxide (1.64 g, 30.7 mmol). The reaction
was stirred at room temperature for 2 h, ice water was added, and the resulting mixture was
extracted several times with ethyl acetate. The combined organic layers were washed with a
saturated aqueous solution of sodium chloride, dried over sodium sulfate, filtered and
concentrated in vacuo. The residue was purified via silica gel column chromatography to give

(E)-3-(4-{1-[2-(2-methyl-2H-tetrazol-5-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl
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[0269] Fol | owi ng procedures anal ogous to those
described in Exanple 3, (E)-3-{4-[(S)-1-(2-
w@yooaawdse 1, 5- a] pyri di n-3-yl -et hyl ) - pi peri di n-PcyEp20pdres3421
nyl{-acrylic acid nethyl ester (0.086 g, 0.221 mol)
was prepared from
pyrazol o[ 1, 5-a] pyri di n-3-yl -acet al dehyde and
(E)-3-((S)-4- piperidin-2-yl-phenyl)acrylic acid
ester (0B85 ?m%%@ml(ﬂm?%m @) LM@Jg (Eo {1l pvzlzngetﬂmqg@éﬁra@a -5-yl)-
ana ous to those described in er
cthyl] Ao wcﬁrlb-pyergl) qcnyl[c(agyd.methyl ester (O 20 g, 27% LCMS (m/z): 342.1
(M+1 -(2-pyrazol o[ 1, 5-a] pyri di n-3-yl -et hyl ) - pi peri di n-2-yl
- phenyl {-acryl am de was prepared (85, 0.04 g, 0.102
nmmol, 68%yield) as a yellow solid. LCVMS (mz):
ExamBRD 42 pidph)aticiOd (BPN2D3B01Y-830H 1 RE2-aRIDIZH &3 k701-5-y1)-ethyl]-
pyrrokdiardeyi-phenylpherydamide ¢81)of
(E) - N-hydroxy-3-{4-[(S)-1-(2-pyrazol o[ 1, 5-a] pyri di n- 3-
[0262)y] - Fetlbwying parepans a’hajdg]ouptoemgsje]dembyd mrE:dnnpilB 8) (E)-B2A#1]1-[2-(2-

methyEngﬁﬁtrag gS %E)éfh)%f}%}%?({l %oéieny acry 1c aci (’E}{}ll %sgr 6 190 mg) was

d R348 d%o aine tlhlemh& EUAINES ey -
conveﬂwaci( }lcﬂyam)%’hr]rgl{ [ gstgmgrigo %Af}az g@ ﬂﬁdw)}mﬂh Bsdy}

phen}’é'raéﬁ’éqi@ée (1ot pigs S0 Vi LENSS [avpyis dRiL Vi)
- acet al dehyde and (E)-3-((S)-4-

Examﬁfe%aﬁre%aHn rﬁk 3. (Qg'lgh @Whylgﬁ-%tr@z%l- 1)-ethyl]-
0272] F &s
pyrrouﬁa-%gé?hlenﬁ? élgs(gz |%bed i ]n E)?arrg}Meng procedur

0263](1[5)( E%wg%%f%urgi énai@s to those descrlbﬁd in Exa’mple 2, (5:) 3. (]4 (1-2-(1-

y , 5-a] pyridin-3-yl ') -azepan-
methyhékytétfazabdyl)aatiydepyvedidpr-2py&i- ﬁwnyl()@eryho agd lneghyl @sta':S(Z 40 mg) was

convegggtoé](ifﬁ%)ydl el nﬁa 21 erlnlft%wll glg]tetrazgl ggﬁ y#]gﬁ};rrolidin-}yl}-

phenyB3aotyiesils (82f 6 pheny3 % piddér wmse(malsagsggﬁmer). HH N
N NN HJ[0273] To a cooled (0C) solution of

b h
Example6; POAPARRHS GCEY Ny o3y St -aesesaaefi‘%mmm-
phenyé?d]clwyaa@bf'dﬂlrfdhyl&;wymlﬂw- ‘yé)d?‘tfé‘y (afrﬂamde 39) nmol )
0264%”@9%\79\%3@ %CFii‘FF !ﬁ%%e%%t nd%@?%%é@%&'&%ﬂiécph@wl 1-3-

trlﬂuof&@émﬁ%w)amrp@mamyﬁ talcétaﬁelhjd@ 10.39 ghwasl] ﬁ@pgr@@ﬁ&ln@nphenyl 1-
m xture was slowy t d wth saturated anmoniu

(3-triflgnropratiaéd-rharsd)- Hﬂpmﬁ@lleéxw@édeémdw th ethyl acetate
(200 nmL x 3). The organic Iayers wer e conbi ned, dried

[0265€V658H&9ﬁ11§§>¥&'&1§r94 5&1&011%0 tﬁﬁre s By mclf’{b%‘?[f\%a(t]i‘i‘i [401-{2-[3

Ication via ICa
phenyk (b el wwgrraghyl-rhkeygd)-dHeryedzol-yl] -ethyl} pyrrohdln -2-yl)-phenyl]-acrylic

acid methyl ester (0.49 g, 0.9 mmol, 69% yicld) was prepared from [3-phenyl-1-(3-

trifluoromethyl-phenyl)-1H-pyrazol-4-yl]-acetaldehyde (0.35 g, 1.31 mmol).

[0266] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
[4-(1-{2-[3-phenyl-1-(3-trifluoromethyl-phenyl)-1 H-pyrazol-4-yl]-ethyl} -pyrrolidin-2-yl)-
phenyl]-acrylamide was prepared (83, 0.14 g, 0.25 mmol) as a brown solid. LCMS (m/z): 547.1
(M+1).

104



acetate) gave 3-(4-Dbrono-phenyl)-1-nethyl -pi perazi ne
(1.89 g, 46%yvyield). LCM5 (mz): 257.00 (M+l). N Br
w®r009/14830s- \ N C+ N N ~_ N 106 WO 2009/ 1183PEI/EP2009/053421

PCT/ EP2009/ 053421 [0274] To a sol ution of

3- (4- brono- phenyl ) - 1- et hyl - pi perazine (1.0 g, 3.92

mmol ), pyrazol o[ 1, 5-a] pyri di n- 3-yl - acet al dehyde (753

ng, 4.70 nmol) and acetic acid (1 2 nmg) in
ExampRi972 DY aPhisradY E}& Wdro fg RZ}m}'droxylmmo] -2-(5-methyl-
1-phe fl—ﬁ-f??%p@&ﬁmfﬁiﬁ] Jerofidr2- eﬁ )AeR}

1
ng m xture was sti rreg}at roomterrperature for
4 h. The reaction mxture was diluted with, ethyl

acetaﬁé washed with a satwrated agueous sq |um
. . O
bm\@k&m‘at e sol ut |Hglf@iﬂur at ed aqueouﬁﬁil ut\
sodilum chl or4 de, 4 dr\ over pragnesi-um st
<ji?ltered and coptentrated in vacuo. fic on via
ash silica ge ol um chronatography(i%pptane/ethyI
acetate) gave 3-{2-[2-(4-
br ono- phenyl ) - 4- net hyl - pi perazin-1-yl]-ethyl}-pyrazol o
O267I 1 Froa]spy['eﬂ sl ogor( AR E)- B{I(S)@O[%rwhdirdj yl-plheﬁ&/ﬁ-a(;f}?ﬂlz)amd methyl ester

N N ture
(45 mg)f() 17 mmol\/l+n }\]N-dlmethylyormamld’e (1 mL) was added trlet%ylamme ((() 074 mL,

(835 4:) Ta one m th
A T e Mt

0.179 g@rcy) avate( Wasq;ggledﬁgn the ogulime |n)ater was extracted repeatedly Wlth
[ X
o, PN ORI STLTE 584 Ty 58 B, e, v
concefdrad Q97 virvo, )ndanhel rdRai¢ ehlag pBri fi2i2i 8 badig al@mB2 chromhaxodraphy (0-20%
1,4-di oxane (10 nl). s .flushed w ni trogen and
methaigi s s oo Brstaid Al ctiposad e Popers) HETRIGH o1t

m crowave irradiation. The reaction m xture was

[0268poolFen0\bmgﬁ>%uauﬁxemﬁ[ um théseldb 406l tnmmﬂ[he QedE])INihydroxy 3-
concentrate in vacuo. Purificatio

(4- {(Sfﬂz{%ﬁ(zéﬁlwﬂ@éyg@m c%ﬁ;m%thé/hmh@%é Ha@ﬁ?z(’l Sy1ethyl)-pyrrolidin-2-
yl}-phenyl)-acrylamide (84) was prepared. LCMS (m/z): 446.1 (M+1).

Example 98: preparation of (E)-N-hydroxy-3-{4-[(S)-1-(2-pyrazolo[1,5-a]pyridin-3-yl-
ethyl)-piperidin-2-yl]-phenyl}-acrylamide (85)

[0269] Following procedures analogous to those described in Example 3, (E)-3-{4-[(S)-1-(2-
pyrazolo[1,5-a]pyridin-3-yl-ethyl)-piperidin-2-yl]-phenyl} -acrylic acid methyl ester (0.086 g,
0.221 mmol) was prepared from pyrazolo[1,5-a]pyridin-3-yl-acetaldehyde and (E)-3-((S)-4-
piperidin-2-yl-phenyl)acrylic acid methyl ester in 47% yield.

[0270] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
{4-[(S)-1-(2-pyrazolo[1,5-a]pyridin-3-yl-ethyl)-piperidin-2-yl]-phenyl} -acrylamide was prepared
(85, 0.04 g, 0.102 mmol, 68% yield) as a yellow solid. LCMS (m/z): 391.2(M+1).
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(hept ane/ et hyl acetate) gave
(E)-3-{4-[4-methyl -1 -(2-pyrazol o[ 1, 5-a] pyri din-3-yl -
whydopAai1gdper azi n- 2-yl ] - phenyl }-acrylic aci d nmepdyEP2009/053421
ester (0.978 g, 97%yield). LCVMS (mz): 405.30 (M+l).
107 WO 2009/ 118305 PCT/ EP2009/ 053421 Exanple 101:
preparati on of
3-[4-((E) - 2- hydroxycar banmoyl - vi nyl ) - phenyl ] -4-[2-(2-ne
Exampla¥9: pidpak- 26 6 3EYN-nfirdY ]3 {W- R alzo16 AL RPN Hdfn-3-y1-
ethyl)f’a%llsiarE?Eyi] [méh%’lh-a% Mishided 4%] QOWT owi ng procedures
anal ogous 'to 0sé€ descrlbed in Exanpl e 100,
0271]3 [ 4o(16h %rocedures analogous to those descrlbed in Example3 (E) 3-{4-[(S)-1-(2-
met hoxycar bonyl - vi nyl )~ phenyl | - 2-(2-met hyl -
pyrazaip[il fedbyrBlin-gry) eéwﬁyqupm ?p-elr -avbmé} agrylic agid m@&hyﬂ @stera(@ 042 g,
tert: but es
0.104 bt PSR B PSR R P PR B P A Mk Bl e+
azepard2SC-phdagt)-dcrylixakiph&hy, est'ér i {ellloy-adt in 22 % yield.
hydr oxycar banmoyl - vi nyl') - phenyl ] - 4-[ 2- (2- et hyl -

1
LR I T
{4 (Sﬁi{(ﬂpfr{a@lo? m%pbﬂdﬁﬁ f'lt@lﬁ\ﬂ -a26pMY.D Jyi]-phenyl} -acrylamide was prepared

(86. 002 B3 SBGHT propisiiawisntids LEMSHaxgh 195 484 )
tert-butyl ester (113 ng). LCMS (mz): 505.3 (M1).

| r
Exam 31'69 ﬁyi’dc%g?&&%@ﬁ% f?f;r é}?rlghé%fslo_flp_hf:n _l(p21pera11|!]1§|aflfll slndol 3
-yI )- ethyl]-piperazi ng2-yl}-phenyl)- yleam de (88)
[0278] Fol | owi pg p edur es anal ogous t hose
described in anyp 2, (BE)-N-hy X
(4-{4- et hyl -[LEN[Z (2-met hyl -1 Hindol -3-yl)-ethyl]-pipe
razin-2-yl{-p e yl)-acrylam de (88, 51 ng, 65% was
prepared from"
(E)-3-{4-[4-methyl-|-(2-pyrazol o[ 1, 5-a] pyri di n-3-yl -et
[0273 hy| Yo agiopker 40 Cr)sczluybl} O%éhbltoploabcrrwll)pmemmd (487 I8y16.0 mmol) and

trlethy? Srrtureler pgtrﬁ%,g&)z mmcC):llysn zgcnion)a (S(f1r m%) Waé M'—dl 21 a solEﬁorrngtl metl1i91310d1de
(14 mLEM hhﬂw)jm@x@toﬁe @O {ID-dv2r i(ﬂmnﬁddyhe tehktiondnixtude why stgtddyat 0°C

for 15 NJ@UFS@ %Fqg é}_“x t%[p}%qs[ (-} B rH%d ?’or l%eh 1%196 rechtlor(P ml}lxturHel\\l)vas

slowly treated with saturated ammonium chloride (150 mL) and extracted with ethyl acctate

(200 mL x 3). The organic layers were combined, dried over magnesium sulfate, filtered and
concentrated in vacuo. Purification via flash silica gel column chromatography (heptane/ethyl
acctate) gave 3-(4-bromo-phenyl)-1-methyl-piperazine (1.89 g, 46% yield). LCMS (m/z):
257.00 (M+1).

Br
Br

[ +

ZT

106



H [0279] A solution of
3-[4-((E)-2-hydroxycar banoyl -vi nyl ) -phenyl ]-4-[2-(2-ne
wo boobAkddes i ndol - 3-yl ) - et hyl ] - pi per azi ne-| - car bPEYEPD09/053421
acid tent-butyl ester (55.8 ng, 0.111 nmol) in di oxane
(5 nm) was treated with a solution of hydrochloric
acid in dioxane (0.03 nL, 4 M and the resulting

m xture was stirred at roomtenperature. A brown

[0274PF €QioRi st)ﬁfn%nvm (& %%dn%:fﬂ%ygndmemyﬁﬁ@wﬁqe { 1o wed e mmBlme

&ueous sol ution was washed wi th diethyl ethér and
pyrazadeih Sepyridied -yl-ocghidenyilo 8754m2.00Y) mmi?@ad acetic acid (1.2 mg) in

tetrah);ﬁ?—rféglgi o g{[ﬁ %&C}_ﬁid g%\iol{ﬂ: tg¥%F(§;8§ §(Thdfglf([lag% 8 62 Elm(i 1 and the

resulting hﬂeﬂyﬂe)w@&tlyrhdmﬂ rdem ¢S ratd fmg4 h 959% ydaeti(dl)mlxh@/ﬁas diluted with

m z): 405.1 (M+l). a Ie aration of
ethyl aé;ét)atemﬁ%a 8‘%]? assa‘T)gfatchx AP Hun)(lﬁgaﬁg(f Ohi'[tIfHSa %1]&5%6?1 gaueous
solutidnbf3odiMin-cBloiak) dri%ki%@éﬁﬁhg‘?reﬁuﬁﬁ' utfB efydrd a’iféirc%h@:'ﬁhﬂ@d in vacuo.
(90) [0280] Foll ow ng procedures anal ogous to th

Purifiqgiere Fiaplagh $iHcEsc splrent (pma(tcgrap‘)h_y (heptgnglethyl acetate) gave 3 {2-[2-(4-
BN oSBT LB il el 5,

LCNHh@GQH#QHOOO@NB (mz): 405.23 (M+l). [0281] Fol |l ow ng
procedures anal ogous to those described in Exanple 2
(EL: N- hydr oxy- 3-

Z-My=—net hyl -1 - (2-pyrazol o[ 1, 5 MLNdi n-3-yl -ethyl)-p
- 2-yl]-phenyl }-acryl anrge (?Q 32 ng, 65%

(E)-3-{4-[4- nethyé | - (2-pyrazol of 1,

0

hyl ) - per aZT™Ry2-'y| | - pheny] } - acryll aci ¢ ey o~
ester ( ) CVB (mlz): 406.22 (Mt]). pl e 105:
pr epar 0

(E) - 3[?3 quoro 4-1(S)-1-(2- pyrazol{il b-a] pyridin-3-y
| - et hy[P\:

pyrrolldln 2-yl]-phenyl } - N- hydr oxy- acﬂylan1de (91)

[ 0282] Fol |l owi ng procedures anal ogous to those
[0275 eswmb&@kelomsﬁath%r&no fvl@nyf) 4{1%e{hlyuﬁnqo@raﬂm 1-y1] ethyl}
1- (2-pyrazol o 5- in-3 yriolidi

DS SHOIIG & Admpe by sty (eesm. 108 Bl N

methy%‘légg)g%?%m]g% g‘?/%%drlg (ﬁ.jar?_ lﬁ'ﬁ% )p{r Q?g ?gtghgl(gf{gbhme (tjetr(al‘r:])uorgborate

(28.9 mf((8)993 mmbl) und Bdx(dba)2 Bohg, @m -Bmely lin p,hehkyda)le (mmy) Was

fushel Wi oiient caf B Gt ot s Brh Sinfat By bda |+ huidmiongve

1rrad1a(151) '3h& @aétldﬁ%@nﬂe was cooled to room temperature, filtered through Celite pad,
[(S)-1-(2-pyrazol o[ 1, 5-a] pyridin- é) ethyl) pyrrolidi

and COﬁceZﬁ%'s"Fe}il’bh@ﬂyl Punfijign 3 aﬁb ﬁlﬂx%ﬁ@laélumschrcp%wa@w

(hepta%%rgth 1%%%) g ve(hf??“{g: IH%Tth)q gyﬁﬁllé&o a[ifgtaqpaﬁ 4 4y LEVE-

p1pera@E)2—-ﬁ]-{)BGII}’h}| anrphiciadid 13)3‘[-113[1- (sﬁp@@é&g;l%f/dyﬁlda] Py MSdin1iz)3495.30

et hyl)

(Nllkyrrolldln 2-yl]-phenyl } - N hydr oxy-acryl am de (92)

[ 0284] Fol | owi ng procedures anal ogous to those

descri bed in Exanple 3, (E)-3-{3-chloro-4-

pyraz
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[(S)-1-(2-pyrazolo[1,5-a]pyridin-3-yl-ethyl)-pyrrolidi
n-2-yl]-phenyl}-acrylic acid nethyl ester (0. 045 g,
wO2083183001 ) was prepared from PCT/EP2009/053421

pyrazol o[ 1, 5- a] pyri di n- 3-yl - acet al dehyde and (E) - 3-

((S) -3 -chloro -4-pyrrolidin-2 -yl-phenyl)- acrylic

acid nethyl ester as a yellowoil in 18%yvyield. 109

WO 2009/ 118305 PCT/ EP2009/ 053421 [0285] Fol | ow ng
Exam fecN)Q feﬁﬁraﬁﬂﬁl ABUS ()22 L P@Ry SR DA o PR AV H-pRE TR G2 42-methyl-
1H-1n 3— 1 1BEnoazﬂle -1-carboxylic acid tert-butyl ester (87)

pyrazo o[1,5-a]pyridin-3-yl-ethyl)-pyrrolidi

O276P 2'F¥ 1&>Wﬁﬁg%ﬁyclehur%§ mé‘nglgﬁé’t'anH&% !dg%%?@% %an?lg P69, %d 4 ((E)-2-

methogmar‘td)ny]L@wE)-@hwtrwj 1-4-2re- 11161(}1[5014-1]_1)1 1nd(E)333db{:téylj_-®merazme 1 -carboxylic
e | on. of
acid te[(JtElTR)g e{S YU %regarﬁd [%%W“’(@ %?/Ltr'%lzz%\flgl[)l, 5-a] pyridin-3-y

| - et hyl)
[0277pyr tFollowhng -pﬁocyﬂl;lrepdnﬁﬂqglo}ls n-thysd rdescylbad: myilemple 2( 38)-((E)-2-

hydfo’b’ozfgg%ﬁglg‘l’l%lﬁwgg%éfgr‘g&g %iy]gﬂ? (%?gfyll)gg hi/l (I))ic"peerazme 1-carboxylic

acid ze{ri ﬁ)tyﬂes(e?_(swy 5%@ o1%) Raddeydrbdirbm3- ML((E)tm{e)ho&y&ams&ﬂyﬂmnyl)

acrylic acid nmethyl ester

pheHYB 43@3(2rm%fhyl Péé@}%dyi é1ya))etbodkpwﬁ@51aﬁéocafboefﬁhc ac(ld tert- buty ‘ester
n- 3-yl - acet al dehyde and (E)-3

(113“{)%6 %é‘%)?) I&/fzfgg%gxﬂdﬁl)pyrrol idin-2 -yl-phenyl) -acrylic

acid nmethyl ester as a yellow oil. [0287] Follow ng
Exampled§2 dmgr%ml of gEhBI-lmlromééM@mﬁthﬁeld [2-@-mgdiybl H-iadol-3-yl)-
ethyl]{pl) erdzin2-y 1} phenylfracrylamide (88)

[(S)-1-(2-pyrazolo[1,5-a] pyridin-3-yl-ethyl)-pyrrolidi
[0278 - 2 Fyllgwiplenydeiiurs imatirgoxytodbesy [dasrrided im&xalwleﬁa(fédi hydrOXy -3-

i OBl ML 3T g B o,

51 mgpéEppwad propuref from (E)-3-{4- [4 methyl 1-(2-pyrazolo[1,5-a]pyridin-3-yl-ethyl)-

plperaglg)Qy}%] %ﬁen@l}dggrlyllijcoa{c?d ré;rle vl ester (';8 mg}/ r[?(%Mls%n}z) 41&3D H\;{I ain
ethyl)-pyrrolidin-2-yl]-phenyl}-N hydroxy-acryl am de

Exa mf)ﬁ‘!lXB { Gtatfonl df QE&-NQ@RI @%ﬁglﬂ?f-[ﬁ(@h@ﬂm H—ﬁldtohg’%-ethyl] -

i it
pper%ﬁ?]g yzl)ro 4&{)(%1 (2- pyrazol of

1,5-a] pyridin-3-yl-ethyl)-pyrrolidin-2-yl]-phenyl}-acr
fc acid nethyl ester (0.082 g '5 nmol ) was
par ed from pyr azoj o[ 1O,H5- a] pyr Ndifg- 3:\yl - acet al dehyde

di fI uorH) 4-pyrrolidin-

ester as a col Orless

[0289] Fol | owi ng procedures an

describe¢d in Exanple 2, (E)-3-{3,5- i

di J;Q 4-1(S)-1-(2-pyrazol of

1,5-a® pyr9 di n- 3-yl - et hyl ) - pyrrol i di n- 241 ] - pheny! }

N-hydroxy acryl am de was prepared (94 O 055 g,

[02791- 133sdMuRIn,of 34%0(¥ ))-EY drdsy carbi bl 10Vih (Iﬂéth [-1H-
]213 M1) . Z[lowv)@ Ig}())og)lgyll8305$’PCT)WEB /O 342 y

indol- E—yﬁwfh -nipgrazipe-brsarbarylimacid rerr-butyl ester (55. 8 mg, 0.111 mmol) in dioxane

(5 mLf %Ls e dord s StyarodhiSRE Yl it SloRM36 85 it W N1y Sid e

resulting mixture was stirred at room temperature. A brown precipitate was collected and

dissolved in water. The aqueous solution was washed with diethyl ether and concentrated to give
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pyrrolidin-2-yl}-phenyl)-N hydroxy-acrylamde (95) O
/| COM SNON N~OOONN~~ [/ L~ 9,0 + C -
WO 0009518300 HN\ Owve [0290] To a m xture of PCT/EP2009/053421
met hanesul fonic acid
2-[3,5-dinmethyl -1-(tol uene-4-sul fonyl)-1H
pyrazol -4-yl]-ethyl ester (600 ng, 1.61 mmol) and
(E)-3-((S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid
(E)-N-KRURY-38931 @ 2-(&@-11?6'[1‘159 21 HLind41-50YDlekhy lpp Qrafﬁ& 2-yl} -phenyl) acrylamide
acetonitrile di'met hyl acef am : )S
(89, 4%@@6%9%&%@5%%@/@&)14@66! (V832 ny, 2 42 mml) The

m xture was subjected to mcrowave irradiation for 15

Exam gLerNH efr 39 tfotﬁ% -f#@llﬁr&)ug q4-}i@-§1é\clt\nh#l%qle-(zgpylta%lgﬁgdj-a]%yridin-&

yl-eth oromet l[aﬁhe he X% filtrates were partially
0200 £ ALSAN: DAL QTG DELIBED iR 3B 1410

methyl- h—}@ipyramis Iviasipeddinid-gectliylypiperazink - ylﬂ}@hwﬂl}Ea(ﬁﬁHld acid methyl ester
solu h extracted once. The conbi ned

WaSprSPadS [(t&([so‘l%{zg ‘k}a\éﬁg (gﬁqu over magnesi um sul fate and
concentrated in vacuo to give a yellow oil, which was

[0281pur iFBll@xdln‘gip&)cﬁﬂlhr'bﬁﬁlag@ou@mHhkma dederidahinagcamphy 2( (@)W%'droxy 3-
cetate |.n heptane) ive (

h
14-[4- glteth%| b eriPweetigl L-1-2lpy Bilinehg-c h%ﬂ?%%ﬂ)z) zlﬂarpbwix}z mwlamﬁe 9,
32 mg] 65 %} \Wé I{repa%/({ fr&h'(ﬁj B {Z 4%&hy1n@f1;ékézorﬂpssé;ﬁﬁldﬁ&3 G-ethyl)-

ester 2%
plperaém?oylﬂ@h@yﬂ;}oaqrﬂhc Q! methyl ester (GWbmgN IV SNm/7) 05122 (vt L.
sol uti on of

Il«):;;frnz E ygl‘dé Qiflz N}ﬂg&f}f;gp ul‘ﬁiﬁliég% o r%@ﬁﬁeﬁ ?rp%gfﬁ’ﬁ%} ethyl)-

0. 394 mml) in

02821;3 t E 1n% }bd M@-&boagrﬁf% BRI RS RRLAol 3 3 4EL 3y Bgfluoro-4-
[(S)- l{bpymazmlomaife pymhadﬂ -tdtlom)-pyaroliith-DAytythesyl} menyihc atid neghyl ester
(0.07 g, O 1h78 mmolH%% ylelg was prepared from pyrazolo[1,5-a]pyridin-3-yl-acetaldehyde

and (E)-3-((S)-3-fluoro-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl ester as a yellow oil.

[0283] Following procedures analogous to those described in Example 2, (E)-3-{3-fluoro-4-
[(S)-1-(2-pyrazolo[1,5-a]pyridin-3-yl-cthyl)-pyrrolidin-2-yl]-phenyl } -N-hydroxy-acrylamide was
prepared (91, 0.029 g, 0.074 mmol, 66% yicld) as a solid. LCMS (m/z): 394.9(M+1).

Example 106: preparation of (E)-3-{3-chloro-4-[($)-1-(2-pyrazolo[1,5-a]pyridin-3-yl-ethyl)-
pyrrolidin-2-yl]-phenyl}-N-hydroxy-acrylamide (92)

[0284] Following procedures analogous to those described in Example 3, (E)-3-{3-chloro-4-
[(S)-1-(2-pyrazolo[1,5-a]pyridin-3-yl-cthyl)-pyrrolidin-2-yl]-phenyl} -acrylic acid methyl ester
(0. 045 g, 0.083 mmol) was prepared from pyrazolo[1,5-a]pyridin-3-yl-acetaldehyde and (E)-3-
((S)-3-chloro-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl ester as a yellow oil in 18% yield.
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111 WD 2009/ 118305 PCT/ EP2009/ 053421 concentrated in
vacuo. The remai ni ng aqueous | ayer was extracted wth
wetbdwhiseet at e and di chl oronet hane, and the oOPUBEPM09/053421

extracts were conbined, dried over magnesi um sul fate

and concentrated in vacuo to give
(BE)-3-(4-{(S)-1-[2-(3,5-di net hyl - 1H pyrazol -4-yl)-ethy

IT1- pyrrolidin-2-yl}-phenyl)-acrylic acid nethyl ester

[0285RS FoUEWInGWrsUles Qiall 5@&@1@ tHBEL dEﬁBemxﬁﬁﬁlggtdEy 3ugechloro-4-

In the next ste Fol | owi ng procedures
[(S)-1-4hayegdald .X-alpy Qé x:leeé,lbﬂ) -Dyaeplidim- Exﬂrnble@ylz -N-hydroxy-acrylamide was
{
prepargf e agg;,g @r[eoéfhl;@?‘yérd?b I(gt? Ihw}lbt%;/?]]ld. LCMS (m/z): 411.1 (M+1).
- phenyl )- N hydr oxy-acryl am de was prepared (95, 26
Examplg,100: pparativin, of 8D)3 {2 -dlud) o-d (D i-Qwpyrtaeole|dLS-al py LiI@hE3-yl-ethyl)-
pyrrolidinZ)-y1]-phénd}-NMividroxy-hicrykiviide428) MHz, DMSO d6) 6 11. 82
(br. s., 1 H), 10.73 (s, 1 H, 9.04 (s, 1 H, 7.44 (m
[0286 3 HFpllowing Prdcddurds-ahabo gotas tozhdde deGribdd (ndExatmgil6 3 1(ENB; {22 fluoro-4-

[(5)-1 @‘I’P yr%.zéjig (Q @ﬁﬁ@, éeﬁﬁ- 1)( lrig"'{éid% YQI%% )glg]-ggzyh%lflj%i}gy? ester
31 D189 yak £6d iR pyrdzo[ 18 a]dyiklin 8,
O 123% 3&9 1217@3/1@61(?8 p repi‘lz f32 P58, 52 5213’3‘5&1 57. 87 Hgctaldehyde

and (EM (é@ -2-fiporg A-pymrliding 2y b sheny Bractydis pigNasiby  [eneiast y|ellow oil.
355. 2134, found 355.2128. Exanple 110: preparation of

[0287f Eg F3NéWink pRcedurkLadals Bl th e Ae i BES IVt xabip1P¥! @3 3L 14 fluoro-4-
[(S)- 1-é3 hyna]zolpglsfr alpyddin 3211;ﬁlﬂ}ylbmm)n AyHybeody-Nabydrpayrpatglamide was

prepr 9, D B350 Pl LA R RISRPAL 05 ANRLAIPHEIS BbfI9980 (e

(1-ethyl - 3, 5-di rret hyl - | H pyrazol -4-yl)-ethyl]-pyrrolid
Example-128 ypepptuionl of (B3B8 Saliflsow-4riS W (2-@ytramlo[( 374a]py;idin-3-yl-
ethyl) Gy tE0li dinv2 4yl |-ty )} Helbdiroxasadpylapade@4j r om

met hanesul foni c acid 2-(1-ethyl-3, 5-

[0288i mEbhywink Iﬁrq:n:ydmrzmnalbgphs toghdrgldeesibed in(Ex3inngle 30(E184{3 5-

dlﬂuorgrr‘gh@bi@g @Pblg% sl bavri s el fhgrygic acid
methy( &ier30.042 &, ((ﬁb99]mlfngl') v&(a@; %Hﬁéh‘ﬁ%@pﬁhiﬂ% IFESLa' ﬂirldln -3-yl-acetaldehyde

relrazol ]a% ﬂ%rro I di n-
and (E) 3HENWA.) drﬂqewﬂxpxgro pyrdrhgey])- mh%%@ﬁ@a st as ggolorless
solid of 1% 65% vyield) as a light yellow solid.
): 383 3 (Ml). Exanple 111: preparation of
(E)- 3(4 {(S) 1-[2-(1-butyl -3, 5-di et hyl - 1H pyrazol -
[0289]y| ) Following procedures analogous to those described in Example 2, (E)-3- {3 5

anso AR AL St O RGP AT s

acrylagh@deowdstpechardil (EXEU](D)SS% 4,138 mmd; 57%6/(6&))-2115 afy@How solid. LCMS (m/z):
{ -b)utyl -3, 5-di net hyl - 1H pyrazol -4-yl)-ethyl]-pyrrolid
413.0 1Y{Tk-‘yl }-phenyl)-acrylic acid nethyl ester (78 ny,
0.190 mml ) was prepared from net hanesul fonic acid
2-(1-butyl-3,5-dinmethyl-1H pyrazol-4-yl)-ethyl ester
(206 nmg, 0.751 mmol, 25%vyield) as a yellow oil.
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112 WD 2009/ 118305 PCT/ EP2009/ 053421 [0296] Fol | ow ng
procedures anal ogous to those described in Exanple 2,
W@ B)09B3153d5 { (S) - 1-[ 2- (1-butyl-3,5 -dinmethyl -1 PCT/EP2009/053421
H pyrazol -4-yl)-ethyl]-pyrrolidin-2-yl}
- phenyl ) - N- hydr oxy-acryl am de was prepared (97, 73
, 0.178 mmol, 74%vyield) as a white solid. LCVS
(mz): 411.4 (M+l). Exanple 112: preparation of

Exambﬁ)lﬂg ﬁfep“aﬁon%ﬂ@)—?—?ﬁ@j—qsﬁl-@Wﬂne@ﬁ Mll-i-p rzf)%tjergieﬁiﬁ]-
ynnndl Z-@iﬁwxiﬁure of&péﬁg?%ﬁn ethylsulfanyl) benzene

( 73 ng, 1.26 nmol) and 3- chl or obenzenecar boper oxoi c

aci M, 3.77. Mein net hyl ene \chl oride (5 nl)
wer| sUgT@d at roomtenperature fon 1 h A

sﬁturated sodi u fite solution wasN

Xture was e&xtr ed MAthnErherni&thor QEZ*\T

gani c Iayers\yi;e washed by sat ted sodium

carbonate s8fution, dried over di um sul fate, and
concentrated i nvacuo to provide/(2-
br ono- et hanesul fonyl ) - benzene (0.24 g, 76% . [0298]

o ' . ]
[0290 °aE§Y¥gH%}19% gﬁ%ﬂf%ﬁnﬁgﬁé %@%’;ﬁsk%ﬁl&%ﬁ ASRShIREHIFAY)-11-
pyrazd:béﬂzl]aﬂthgll,dsfeo £600- mg I’iyﬂ D mmyp)raodl (K 3r+¢(3)-Hpyrrphdiny2-H-rhenyl)-berylic

acid mg§ b A es Fonpmeib dits e tstianuli horgi s Brede 321 v

was addld 3GtaGiurl cfrﬁoﬁﬁ?@@)ﬂ nl02939]mel).| OMd 1@9{‘[@5 %@gﬁtﬁ&ﬁed to microwave
ana qpus to those described in ExanE
1rrad1a€1 fog” é Avipytsy and tpg crude mixture was filtered rough a plug of Celite, which was

Washe? %ﬁ%ﬁﬁ&%ﬁl@ﬁ%he efﬂ%%'g)n‘bp%ﬁrfﬂﬂrétgé Ward p{#tl]aﬂfp g htrated anjri2

roxy-acr y am ae was prepar ed
partltlmcdlbetv@@ﬁ/@ghybzhcdyatwdaqmm emgwiniugn chlge s(olhitz))l The organic layer

401, 1530 1
wes it B by o 555 Coliltn, PRERSS batn et ues pe
comblhed (&gﬁﬂl@lalyéﬂs Nvei-’e &ﬂle}d-difhﬁmﬁgﬂesiﬂnhsiﬂf&@@)dd a@m:%h@:m:@ﬁz W9 to give a
OO0+ BrQ 113 WO 2009/ 1183

yellowm*mérminw/m@éa@ztla Stlw@eﬂ CO#BH%clsra%la@ﬁ@PBﬁ(ww 6Hwhﬁqetate in
heptaﬂ%)’%@l@@((ﬁ)@% %4 4:5)- 1—3{9 [@IEDéhmeﬁle?/q '(ﬂ)hf@n@ @rrsﬁlfo&bﬂ lH'lﬁlrazol 4-yl]-
cthyl} -pyrrolidin-2-yl)-phenyl]-acrylic acid methyl ester (423 mg, 0.833 mmol, 52% yield) as a

colorless solid.

O
2

}

\ N X OMe
O\\ / ] \ O o
S\\o —_— N—
o B
N\N
H

_Z

[0291] To a solution of (E)-3-[4-((S)-1-{2-[3,5-dimethyl-1-(toluenc-4-sulfonyl)-1 H-pyrazol-
4-yl]-ethyl} -pyrrolidin-2-yl)-phenyl]-acrylic acid methyl ester (200 mg, 0.394 mmol) in
methanol (10 mL) was added sodium methoxide in methanol (25 wt%, 1.0 mL). The mixture

was subjected to microwave irradiation for 10 minutes, neutralized with 1 N HCI, and
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tetrahydrofuran (100 nL) at OC was added dropw se a
sol ution of heptane-3,5-dione (16.6 g, 130 nmmol) in

wo edowalsgds of uran (30 niL). After 15 m nutes, PCT/EP2009/053421
bronop-acetic acid ethyl ester (14.4 ni, 130 nmol) was
added and the reaction m xture was stirred for 16 hat
room tenperature. The reaction m xture was poured
into an aqueous amoni um chl ori de sol uti on and

concerﬁ?%ttcrdazﬁtv@@os Q‘h@ k&haihin gﬁéuéeﬂu& Ry&t ol exBe @b @kah citf)facctate and
onbi ned ethyl acetate | ayerS were washed wt wat er

dlchlomm@t@nsaﬂndﬁleﬁ @;r@araq g Vet eerlined fdrigdelvarmaghésawm gelfate and

f
coree b 87 SO AL 0 A SRS LR A o
pyrrol&lir- Q@Ib} -pledny h-akiyiio acid hicotiyd tagr aphyel 10O -caikbodit(hy6 may ehead as
gt ane) to obtain 4-oxo-3-propionyl -hexanoic acid
dlrectlgi_uﬁ%ﬂe 1

'$9® g, 68% as yellowoil. OOH-N OO
[ 0301] A m xture of 4-oxo-3-propionyl -hexanoic acid

[0292t h¥Fb11@8ing fprdctBurds anhl gadiDio)th@R deschised ﬁlZEﬂﬁn[flydf(@I)Q (4-{(S)-1-[2-
n_absol ut e et hanol

3.5 nm, 71 I
G, 5-dlfnéerﬂm;ééfdpxra%o%lﬁethylﬁs@wdmm%} wplé%\ll)elﬂ h@(ﬂ’d’éV )aﬁ%q%édwas
prepar@& ?‘55 Yg ﬁlg 5673 hendi eﬁ)'%j%%ld\j\%oﬂ? WHltfe'sglqjd Q}’(flﬁl'sl(hﬁz?) 983 (M+1). IH

hr'omat ography” (met hanol in neth
NMR (:‘modﬂHd,é)MS@ @) OVil de (§1:35.5! i) et0irpl (s 1HH pYrtEA sl 1- B),yI44-(m, 3 H),

729 GOPLSGESH, AT SRR bl U A, C31 70, Bl )
2.09 (Ihyzdﬂl) d1e9dz( (l;f%)Hm:l 814n8 2rmml13cgmmduerd}ﬁl DMS0-H9 § 162.72, 145.58,
tetrah yaro un

138.1G, 355205 eV vy LA/k4 1 @%g%%nh)'%ﬁ%,l 08:-Re et P A a3t bhyr- 18sHBMS caled
for cz&}ﬂzg Va(g M+ 81'8¥81) 34 Fouddetssanygr of uran (5 i) was

y added under nitrogen atnosphere. The reaction
vvas allowed to slowy warmto roomtenperature and

Examplej11p gpreparation of (E)a@1(4;1{(Sr)ﬂe[2r(éaﬁéhylérﬁmethﬁbllwymzobeyl)-
ethyl] pyaroh@irp20d-nha3dSNhetr ayzoudaodds®d6) water (0.3 nl)

was added slowly and the reaction was stirred for 30
[0293}i nifpBewingipracedwes atatazghtodhoss ideseribed in Bxanggle 4c@)dn; {(5)-1-[2-

(1 ethwrg & Ialﬂ{\@ﬁylrllfflﬁ}‘ﬁQZd@M yrl) %E)M pyﬁgf‘f&lﬁtﬁylg %Ihgwgcr%}/c &%}/ tethyl ester

(37 mg, 0.102 mmol, 61% yield) was prepared from methanesulfonic acid 2-(1-ethyl-3,5-
dimethyl-1H-pyrazol-4-yl)-ethyl ester (53 mg, 0.194 mmol, 90% pure) as a yellow oil.

[0294] Following procedures analogous to those described in Example 2, (E)-3-(4-{(S)-1-[2-
(1-ethyl-3,5-dimethyl-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide
was prepared (96, 42 mg, 0.110 mmol, 65% yield) as a light yellow solid. LCMS (m/z): 383.3
(M+1).

Example 111: preparation of (E)-3-(4-{(S)-1-[2-(1-butyl-3,5-dimethyl-1H-pyrazol-4-yl)-
ethyl]-pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (97)

[0295] Following procedures analogous to those described in Example 4, (E)-3-(4-{(S)-1-[2-
(1-butyl-3,5-dimethyl-1H-pyrazol-4-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester
(78 mg, 0.190 mmol) was prepared from methanesulfonic acid 2-(1-butyl-3,5-dimethyl-1H-
pyrazol-4-yl)-cthyl ester (206 mg, 0.751 mmol, 25% yield) as a yellow oil.
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met hanol / net hyl ene chl ori de. The sol uti on was
concentrated in vacuo to provide 2-(3,5-diethyl -
wabkbopsissedl - 4-yl ) -ethanol (0.8 g, 100% yi el d) . PETIEPIH09/053421

O=S\ NNNN \V1-\V212CHO S 11 ~ 0 [0303] To a

sol ution of 2-(3, 5-di et hyl -1H pyrazol -4-yl)-et hano

(0.8 g, 4.8 mmol) in nethylene chloride (20 nL) was

added net hanesul fonyl chloride (0.92 nL, 12 mmol) and
0296]t ri ﬁ)hy\l&lﬁ?pﬁﬁ:e&@regaﬂﬂogoﬁt@“comle)desc?h@d fHE(ia‘il'i[ﬁe \2’3@) 3 (4 {(S)-1-[2-

tirred roomtenperature for and

(l-butrjlr} &dimsgthygnl H- erazcslr4| -yl-athyBipyeelidine- ﬂhd)hemi-@dlydroxy acrylamlde
was p&é‘ﬁ%n‘i‘%ﬂ ﬂ%?’%y‘#) ord e/ nenbs /a\'é:igld{) ol | QueRd dotfbé NY m/z): 4114 (M+).

ene chl’ori d O provi an su fon i C
acid 2-(3,5-diethyl-I-
ExampietiH 2nmsephtaionl of (E)-pA{4-4@0H1- Q-benyereets ifé nyd-s thyil)-16 Y94 0li dig-2-y1] -
phenyiN%hydrextyddcry[add0e {98)ol | owi ng procedures anal ogous to
those described in Exanple 4, ((E)-3-(4-{(S)-1-

[2-(3,5-diethyk- | -nethanesulfonyl-10_ /
H pyr azol<3 >ethytgr pyrrolidin- S

- phenyl) dr oxy- acrytamde=(0 , d?éiAEﬁﬁl) was
3,5-diethyl-I-

pr epar ed om net hanesul foni ¢ aci ¢
nmet hanesul fonyl -1 H pyrazol -4-yl)-ethyl ester (940 ng,
1.94 mmol) in 16%yield. [0305] Follow ng procedures
[0297analAogodsreod (X-brogwe- Qﬂ@d@ﬂfab@ldfbimze@(%h@, 2,26 mmol) and 3-

chloro&@zegecgﬁogé{@(?lf aé E?Tlgq(ﬂ]smgyf’}r n Elet}}y ene chloride (5 mL) were

stirred- aphemyie)npbkahyel faXy-hacy ytaaied eodﬂm sukﬂnet aﬂm’t&rﬂl w8Bxdd&band the

mixturgg)?afokt]fdf \Qlt mg%;ﬁen E‘I&lg?‘%e? 2 }%10\2122{1{5(? ]@%%l? Ig{gfeo\%a gd by saturated
sodiurk E)cal?bbﬁﬂe i((lt%)dnl dfiét &3 L 8ditmRUtEME -and BBARM IratddPYE A7 8l prévide (2-

bﬂmﬂkﬂhﬁkyﬂﬁvybéﬁﬂ@mﬁ022@$P5&Henyl) N- hydr oxy- acryl ani de
(100) [0306] Follow ng procedures anal ogous to those

O298]??§?51{R?ﬁg (pPocEZf@rgP >%%{!t%toelﬂgse%ktsc(rllc:xzd i lﬁanmple 4, (E)-3-{4-[(S)-1-(2-
benzer}etsplﬁmgt—gﬂhyk}-pytr))h@nmﬁ] phwt}r airyldi avi@mythyl ester (0.31 g, 0.78 mmol,

R e BB R R FLERA

PCT/EP2009/053421 Exanple 115: preparation of
[0299] E) FdHbwy b pxoceduredarfa{dgpusd to[tRese desdcsibpd yiyandle 2 o) 32z Gl-H(S)-1-(2-

-v]) -
benzensesglfgnyl-ethyl)-pyrrolidin-2-yl] -phenyl}-N-hydroxy-acrylamide was prepared (98,
0.17 g, 0.42 mmol, 56% yicld) as a white solid. LCMS (m/z): 401.1530 (M+1).

Example 113: preparation of (E)-3-(4-{(5)-1-[2-(3,5-diethyl-1H-pyrazol-4-yl)-ethyl]-
pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (99)

\)J\)J\/ t r/ﬁ( _—
O \/
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ethyl]-pyrrolidin-2-yl}-phenyl)-acrylamde (101) O O

Oj NO+d C NO ",~ONOHN" NN N'I N
WONRAINI83pD307] To a sol ution of PCT/EP2009/053421

(2Htetrazol -5-yl)-acetic acid ethyl ester (2.0 g, 13

mol ) in dinmethylformam de (5 nL) was added

2-1o0do-propane (11 g, 64 mmol) and sodi um hydroxi de

(2.6 g, 64 nmol) and the solution was stirred at room

[0300f enﬁ%ra%hkﬂeﬁsf)ﬁ’ bf Sdiim hF@ideqs Qr ) Y\@@mﬁﬁw%% ﬁ"iﬁﬁn&ﬁ?oﬂ) in

sol ution was extracted several tinmes wit
tetrahyrsediieand 1 00MhE ) edlibi wrsdddedydinb &ist ayepngon Qféweetamérﬁe@low tlA.6 g,
ol 0 d
130 m%lo@qg ltgt%hﬁ fottr e(g? ?nLS) fAlff % ggren ue‘{%sd glg)&oﬁr?ceg%tlg 5(%18‘ g‘ﬂhyfjé’s'te?
(14.4 mBgc189. mhbB Waesd@halanmlse pagtioh in@gtuvd ‘aasstilrned&nglélh 4ebarm

chro to provide a m xture of
tempeyagir. Qﬁiﬁﬁ%ﬁyg BRI YA ROPRGIgP TR ANsOpR A BuE HYridésplufion and
extracR devekal itHRR MYt Bt deat I az@ém@mﬂéd)a@q a&ét@te %@bﬁl \@etr@wlashed with
ester (2 79%vyield). Ot OD OH CH
water agnd a qq‘amatyg aqepu\solptgn, of RpNgm ciRjorjdpyg drigd Nveqqopl(ggg&gl}'fate and

om0 AL U 1 3y 9 OB e

chromatogfaphy Gbﬁﬁ% othly} a}dtattfemrlﬁmahe)ﬁe ybt)amadc etd-g-pagpiichyehénehoic acid

r.a py | Htetrazol -5-yl)-acetic acid
ethyleé%ﬁ@ﬁ %2’?@“& ai}f@“ﬂilg mml) in tetrahydrofuran (20 ni)
was added under a nitrogen atnosphere. The reaction
was al | owed rmto roomtenperatuHe and stirred
for 16 h. Affer [ ' cool ed at
0C, wate reaction
was stirred fol 30 mnutes_andsfiltere t hrough a
short silica g Qlhupm, which was rinsedgn th ethyl
acetate foll owed|[by 20% net hanol / et hyl eife chf ori de.
The solution wa@ concentrated in vacuo provi de
2-(2-isopropyl -2Htetrazol -5-yl)-ethanol and 2-(1-

[0301] A mixture of 4-0x0-3-propionyl-hexanoic acid ethyl ester (15 g, 70 mmol) and

hydrazine hydrate (3.5 mL, 71 mmol) in absolute ethanol (150 mL) was refluxed for 16 h.
Solvent was removed under reduced pressure and the residue was purified by silica gel column
chromatography (methanol in methylene chloride) to provide (3,5-dicthyl-1H-pyrazol-4-yl)-

acetic acid ethyl ester as yellow oil (11 g, 51 mmol).

OH

[0302] Lithium aluminum hydride (190 mg, 4.8 mmol) was added slowly to tetrahydrofuran
(10 mL) under 0°C. (3,5-Dicthyl-1H-pyrazol-4-yl)-acetic acid ethyl ester (1.0 g, 4.8 mmol) in
tetrahydrofuran (5 mL) was slowly added under nitrogen atmosphere. The reaction was allowed

to slowly warm to room temperature and stirred for 16 h. After the reaction was cooled at 0°C,
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i sopropyl -1Htetrazol -5-yl)-ethanol (1.5 g, 95%
yield). 116 WO 2009/ 118305 PCT/ EP2009/ 053421 0 OH 11/
wo2000H13 11 AS,, ONN+ + NNNN N N N=NedF/BEPI0oMS53421
N N=N [0309] To a m xture of
2-(2-isopropyl -2Htetrazol -5-yl)-ethanol and
2-(1-isopropyl-1H tetrazol-5-yl)-ethanol (1.5 g, 9.6
nmol ) in nethylene chloride (40 nL) was added
water (033 B@E QavhdRayl 0\&? Ll&f ihg ?ea(:@org@aﬂﬁ’rrea%ﬂ 3hhuRB8iltered through a
triethyl am ne . mol ). The solution was
short ssltqargeb@hmm,rwiwh Wéﬁm@sﬁémﬂl@ﬂfyd)acqsathfolllowadiém 26 to a
methaﬁ%l%ﬂ&eﬁ?y&&%w&%o?%iﬁ??e ?(Pgt\}\(g‘! d\H% c%n%‘e#ﬁjfl{é MFJJ{}X}(%% d]e 2- (3 5-dicthyl
| H-pyedab b4yt ethanopi0dvg, dGO%rmeﬂﬂl)anesul fonl c acid
2-(2-isopropyl -2Htetrazol -5-yl)-ethyl ester (370 ny,
17% yi el d) and nethanesul fonic aci
2-(1-isopropyl - 1H-tetrazol -5-yl )-ehpyl ester (80 ny,
4% vyield). [03HO] Fol | ow ng procgﬁ' es anal ogous to

t hose descyi be@ i\ Exanple 4, (E)-3- wﬁN{(S) 1-[2-
(2-1 sopropy ol-5-yl)-e i din-2-yl}
-phenyl ) -acrylid¢ acid nmethyl ester ( 0. 85

nmol , 88% yi el d) ®Hpr epar ed fron1ne.han§suﬁfon|c

acid 2-(2-isopropyl-2Htetrazol-5- yl)- ethy$\§ster

(0.36 g, 0.75 nmmol ). [0311] Fol | owi ng procadures

anal ogous to those described in Exanple 2,
[0303 E) ‘[Na%ﬁﬁ@ﬁ)éf@@ 5-diethyl- 1H razol-4-yl) ethanol (0.8 g, 4.8 mmol) i 1n

1-[2-(2-isopraopyl 5¥+tetrazo -5-yl)-ethyl]- P

methy}e@b pblpﬂdczQﬁln}L)ph@mﬁﬂgd methyneanifayl vxl@igrldqﬁOé)éanIe,dl 2(mpel) and
trlethy?ailrl}l% ?2%81{3’ iéi v 01 'Iﬁf%%&g%‘é g/)aT sﬁ?‘rie?e)awpoo&ngtea a]i |u6?‘1 k‘o%h and was
loaded dectly biy dbr zosdyeaf:’gdl dol{inBland e][u%d((fheths'mpé Olpiyhdeﬂrb}itaeie rfa]}mlzed by

5-yl)- ethyl]- lidin-2-yl}- 1 ).- I am
ety acisog G b i Bt BOSAN g G505 B Hs
methagl\?ﬁggl}r%gg Sﬁ am?m ( %)ﬁylw[éﬁ(g?(f n?g;gé%o r;flllg) 1 Ht et r azoI 5
]-pyrrolldln 2-yl} -phenyl)- acryla
O304k 10%01@,@]@@@%@ apglegaus to those described in Example 4 ((E) 3-(4-{(S)-1-
[2-(3, i—@efh?I—(-(I@tha%eﬁﬂfoﬁﬂl f}‘ijbg’ragolyéi Iy téﬁl@lnly)yn%ﬁﬁﬁﬁl ] 61 %‘egyl)-N -hydroxy-

ester an
acryla@;d(e]((h 18 gpP Spyimd I}Wa@pnepzzgd fremynhgth achy fonesteat 2-(1.EWS thyl-1-

methargesuﬁ%nyl %lzl pyrazo:l)’ 4(ng’[21yl ester (940 mg, 1.94 mmol) in 16% yield.

[0305] Following procedures analogous to those described in Example 2, (E)-3-(4-{(S)-1-[2-
(3,5-diethyl-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide was
obtained (99, 55 mg, 0.14 mmol, 46% yicld) as a white solid. LCMS (m/z): 383.2 (M+1).

Example 114: preparation of (E)-3-(4-{(5)-1-[2-(3-fert-butyl-5-methyl-1H-pyrazol-4-yl)-
ethyl]-pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (100)

[0306] Following procedures analogous to those described in Examples 113 and 2, (E)-3-(4-
{(S)-1-[2-(3-tert-butyl-5-methyl-1 H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-
acrylamide (100) was prepared. LCMS (m/z): 397.3 (M+1).
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117 WO 2009/ 118305 PCT/ EP2009/ 053421 Exanple 117:
preparati on of
W@ E)oond3yslr oxy- 3-[4- (1-{2-[2-(3, 3, 3-trifl uoro-pecDpyiops/@s3421
H tetrazol -5-yl]
-ethyl }-pyrrolidin-2-yl)-phenyl]-acrylam de (103)
[ 0313] Foll owi ng procedures anal ogous to those
descri bed in Exanples 115, 4, and 2, (E)-
Exam%rﬁgr ?@X)al?ht{oﬁ df %E)-N-hydroxy-3 -(4- {%S‘) -1-]2- (2-1s0pr0%yl-2H-tet{allqzoll-s-yl)-
i) y

[ Htetrazol
ethyl] r%o?/l”o B pl‘ierdy)d&f’%ﬁ'g%é; ]-‘acryl am de (103) was

prepared from

(B)-3-((S)-A-pyrrolidin-2-yl- pheny({D)_-,a{cryIic acid /
L

met hyl é&st€ér and 3-brono-1,1,1-tri/fl uoro- propane.
(mz)(425.1912 (Mtl). Exarrpl e : prep:;/a{on
E)/3- (% {(S) =t-{2=¢2-tert Namtyl - 26- tet T 5-yf)-eth
pyrrolidin-2-yl}- her}yl ) - hydr oXy- acryl'\ém\
HN 108) OEt CEt OBt N ON + N HN'I NQ, NNNll

M N, N[0314] To a qutlon of
(2H-tetrazol -5-yl)-acetic a(:ld ethyl ester (2.0 g, 13

030717 b P Rentr i Reg B o s b Tl e 00 / e in

dimett§ofHih e (REILY wad a&ﬁd@ﬂod@-pfbp@ﬁ@q})l Gﬂnﬁﬁlﬁ) dfrﬁ%@&ﬂuﬁfhydromde
re

was stirred at roomtenperatu or 12

(2.6 g.derimph apghreaalysion @/ﬁ@lsttrrf‘éi a8 Bl feaperpige iff'él}thr aly k¢ Waigr pys added
and th%g&ih%no\gas xt@&e@%@&yﬁm%)@itﬂ E}yg;epcﬁ(é dﬁle c%ﬁlleIeH%FFa(l% layers

Ion was extracted’several
were vahc;d wah: etsaatmetedalqdeduh eolon@mﬁ sodluhaqlmrglev\M@1 @enyidned sulfate,
filt ? CE Odl umsgj&fate Iterg ﬁi ce trated
Hereq gn “é’@ﬁ%}” &" V{EEi "REY'C BT PR %&f‘(}i‘é“g‘?%? E3VGY

chrom@l@gthﬁiﬁy hyreviad @ﬁﬁﬁﬁf&Yoft(D-ld@f)ﬁb&SyﬂBH-tetrazo1 5-yl)-acetic acid ethyl ester

(2-tert-butyl-2Htetrazol )-acetic acid ethyl
and (lééqpéWY(lé HoteéaZ%é%W@C@rla)md F@lﬁ@}ﬁfﬁ%&l O ¥l ocedur es

anal ogous to those described in Exanpl es 3 and 2,

(E) - 3- (4=t

{(S) 2- (2-tert - but P21 tetrazol - 5- -ethyl] yrro

20yl {, - p‘h’ZﬂLé_KEhydroxy-acryl de 404)/53@,(_/

,e;alred from |

(E)*3-((S)-4- pyr“ﬁ}lldln 2-yl - phea/) '\écryllc acid "

nmet hyl ester and (2-

0308}, oY st AR G 8 10 B Fael G SR Ghorran

(30 me at 0°C and a mixture of (2- 1sopropyl -2H-tetrazol-5-yl)-acetic acid ethyl ester and (1-
) -1-[ 2-(2-cycl obutyl -2Htetrazol

lsoprowlyLH fﬁ&rraz@rﬁ rﬂlu)ﬁcezmwwﬁwé ﬁ§ipr)(2rg, Y mn&lymé@f%hvéﬁ#%n (20 mL)
was acgleg ﬁﬁde[r g%%tﬁlﬁgeg 941111(5%}%&9 fﬁ@&@g%ﬁl%s %ﬂ%@?&%arfnoto tr%@ﬁ femperature

scrib Exanpl es 5, 4, and
and stif18)l £dr- 1[62} (zzﬂetrylmel whutiyg mZHAItee‘tas geakd 8:-0/C) wateh{l 3 mL) was added

slowly, R trhe reac ion Wasy stl{tred’%oreﬂympnu!\l-s 2113{(5j FifR&¥a ’%Ihrough a short silica gel column,

which was rinsed with ethyl acetate followed by 20% methanol/methylene chloride. The
solution was concentrated in vacuo to provide 2-(2-isopropyl-2H-tetrazol-5-yl)-ethanol and 2-(1-

isopropyl-1H-tetrazol-5-yl)-cthanol (1.5 g, 95% yicld).
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WO 2009/ 118305 PCT/ EP2009/ 053421 acryl am de (105) was
prepared from

W@ )098315305) - 4- pyrrol i di n-2-yl - phenyl ) -acrylic BCT/#P2009/053421
met hyl ester and brono-cycl obutane. LCMS (nfz):
383. 2200 (M+l). Exanple 120: preparation of
(E)-N-hydroxy-3-[4-((S)-1-{2-[2-(4-nitro-phenyl)-2Hte
trazol -
5-yl]-ethyl}-pyrrolidin-2-yl)-phenyl]-@acrylan de (106)
[ 0317]oHol | owi ng procedures anal ogous $6 those 0
descrijbed in Exanplms 115, 4, and 2,0(BEo g(

3-[4-((S)] 1 0”0
{2 2- (4- nltro phenyl ) -2Htetrazol ¢5-yl]-ethyl {
yI) heny1—]—>olcryl a de (106} was r
-((S)-4- pyr}\lr I/|d|n 2-yl - pher}\yI,;(]’ acrylic | \
thyI ester and 1-fluoro-4-nitsro-benzene. LCMVS)
(mz): 450.1881 (Mtl). Exanpl ng%l preparation o'?l
(E)-N-hydroxy-3-[4-((S)-1-{2-[1-(4-nitro-phenyl)-1Hte

| - . . .
103095 S0 wapigs L343 P rapH-B T2k sy ethanel e 2:6 deovpanyly H-
tetrazc{lis%alﬁhgagdl l(ps\ngn% ﬂfr@&?dluﬁaﬁylaﬁ@élﬂ@ﬂws(% eIt as added
ri pe |

methamsﬁkf@}yégglpggff . QQ(IS} hl_ m{ng)l)[ani_treqhy{ﬁmm@_(%ﬁ%ﬁw )92 mmol). The
solutidit- V‘l%ts'ﬁﬁ%@ he r?om%%tllper%ﬁyf{or 6 h; gX(Ferchrrrl] dhRiRa gél)coﬁfﬂ'ﬁﬂﬁhcl luted

acryl am de repare
using l(nEf}ly@nQ ¢l8pride/mptano o lmW@dzby)clthyyb hetatt/ncthy ok phloeidq: th provide

d 1- t b
methalaer%l n1c 2%@5‘3@ é%%fwh} razrg?.p? é/ll)leré‘%rl eg‘[?rz @2? g%g] a?eld) and
methaﬁéﬁ)ﬂ-f@mé deif Q) =isopkady(- 5Ht-t9ﬂirizobﬁl-tyjl)l-eﬂ|1)ﬁ|-eéth @03, mwayleﬂd) 4-y

I)ety]

A e NN O R ek L RS

(2 1soﬁ6 fZPp%@atdl SE‘_?‘I?-B%B/H%)I)&OH&IQ 2y1} (p@%ﬁ) ~44ylid acid methyl ester (0.20 g,
-tent-buty [

0.85 n}mql, &?Z"e |yLe )y‘{a)s péqpﬁspﬁ]ftogymp@ppqﬁpﬁorgc §91d 2-(2-isopropyl-2H-tetrazol-5-

acryl am de (108) was prepared from
yb- etth%‘?%X?%& ggygg}l%&{o |d| n-2-yl - phenyl )-acrylic acid

nmet hy ester. Exanple 123:. preparation of
[0311] E) FBHQ\XImg (PB)cedurpanalogbusiiorthesyibscBibok w- 2xaphpe @] (E2:N3hytlroxy-3-

oA omory ety sy o2y oty ey
preparé@(([}()—la@.llglgﬂlm&imn(ollﬂ% @elﬂ) B a jvhite sdOdNWNZS {nM):HO1 Q1 89 (M+1).
OO0OO0OO0OO0OO0 [0320] Phenyl hydr zine (5.2 rrL 50 nmol)

eyt R S R s
ethyl] \Béfgrq*@éq cylrphenyPrasyylamide 1% f [)2

[0312] Following procedures analogous to those described in Examples 115, 4, and 2, (E)-
N-hydroxy-3-(4-{(S)-1-[2-(1-isopropyl-1H-tetrazol-5-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-

acrylamide (102) was prepared from (E)-3-((S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl
ester and 2-(1-isopropyl-1H-tetrazol-5-yl)-cthyl ester. LCMS (m/z): 371.2183 (M+1).
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using a Dean-Stark water separation apparatus for 8 h.

The solid formed upon cooling was 119 WO 2009/ 118305
wWEROWERB0D9/ 053421 coll ected and rinsed w t h PEeREP®0$/053421

give a mxture of isomers

(5- hydroxy-3-net hyl -1 -phenyl - 1 H pyrazol -4-yl)

-acetic acid nethyl ester and

(3-net hyl - 5- oxo- | - phenyl - 4, 5-di hydro-| H

Exampk13% oi)ref)ai/a{tfon"f{ﬁ J-N- lﬁ}ﬁirgxﬁrﬁl[m-ﬂ {& ?5,3 B RriflddPoLhRIpIN)-2H-
tetrazE -€ Hgl}obg\@ha 72 ill) Qlla i 1d ( %I Kécggb iﬁ)&qo’ o

03131 03%$ilovelng1p¥5c‘éﬂﬁe§)£nalogous to those descrlbed in Exam les 115, 4, and 2, (E)-
(5- hydroxy- 3-net hyl -1 -phenyl -1 H pyrazol -4-yl)-acetic

N- hydggqyd% [«ﬂe&lh@ [2-@s}t. Etrifhieto-propyl)-2H-tetrazol-5-yl]-cthyl } -pyrrolidin-2-yl)-

pren i SeFL P RS M e By Rt PP B aci
methy( @;lttir%ﬁdi B2e6ho-1,145trifluoidddpopiien INCM &G/ Zye2byib 12 adi-de
(0.7 m, 11 rmol) in acetonitrile 10 m) was refl uxed

Exam&fxla% ﬁﬁéd C°°({s‘§€h3 \‘iﬁﬁ‘?@aﬁz@&? el FaBreR-

pyrro ‘H"(‘E'aﬁryiwdﬂ The conbi ned
organi cs were washed with brine, dr|O over MySO4,
filteredgEtd concentrated in vacuo.”The resi due was OEt
purifj via silica gel colum tograBMto gi
(5- gt hoxy- 3- net hyl -1 - phenyw=KH pyoazol -acgti
N\ met iyl ester KEGSITQM/\hlZO , (34a'rrethym O
quxo IN-phenyl - 4, 5-di hydro p r-azol - 4-yl) - aceNl c acid

metNyl ester (161 ny, 279 (1,5-
di met hyl - 3 0Xxo0- 2- phenyl - 2, 3- d| hydr o- 1H pyr azol - 4 yl)-a

0314]?(,?/:;_':]?;:) aas%) u\tlon R'%@;fi o -r5 é{drgqtlmwfi eﬂ'?/q .th@lig(ﬁ% %gl 201) in 2-
methyl\/ﬁrgban-E-Io:l3 @mq;) Ql@[r@ﬂ%gagetlc%ld (6Qﬂg Wasoadaapcon[:gﬁl%?fld shffuric

cool ed OC% sol ution
acid (Q 35 BLA¢ Awnrhgl) a3l g oeaztl@hwm/ﬂtl-r@,d@t wohytgmperatrglpr 42 b1 Ethyl

acctate was added and the solution was neutralized by addition of an aqueous sodium hydroxide
solution (2 N). The solution was extracted several times with ethyl acetate, and the organic
layers were combined, dried over sodium sulfate, filtered, and concentrated in vacuo. The
residue was purified via silica gel column chromatography to provide (2-tert-butyl-2H-tetrazol-

5-yl)-acetic acid cthyl ester (2.0 g, 52% yield).

[0315] Following procedures analogous to those described in Examples 3 and 2, (E)-3-(4-
{(S)-1-[2-(2-tert-butyl-2H-tetrazol-5-yl)-ethyl]-pyrrolidin-2-yl § -phenyl)-N-hydroxy-acrylamide
(104) was prepared from (E)-3-((S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl ester and (2-
tert-butyl-2H-tetrazol-5-yl)-acetic acid ethyl ester. LCMS (m/z): 385.2334 (M+1).

Example 119: preparation of (E)-3-(4-{(S)-1-[2-(2-cyclobutyl-2H-tetrazol-5-yl)-ethyl]-
pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (105)

[0316] Following procedures analogous to those described in Examples 115, 4, and 2, (E)-3-
(4-{(S)-1-[2-(2-cyclobutyl-2H-tetrazol-5-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-
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4-yl)-acetic acid nethyl ester (122 ng, 0.479 mml) in

et hanol (5 nL) were added CaCl2.2H20 (68.9 ny, 0.469
wornrabjiisnsg sodi um bor ohydride (37.4 ng, 0.937 poDEP20ases3421

the resulting 120 WO 2009/ 118305 PCT/ EP2009/ 053421

m xture was stirred at roomtenperature for 1 h. The

reaction mxture was diluted with ethyl acetate,

washed with water and brine, dried over MySO4,

acrylaﬁl'ldet@ﬁﬁ%as%afe‘amtE)aj Rg) klfl‘)yﬁ@ﬁ&iﬁ 2- ylja?l%n%l?%r?h‘@ad{\@ﬁlethyl
purified by si umm "~ chr omat ogr aphy to gi ve

eﬁmﬂmdbzmhy@ﬂbﬂwﬁ@ﬁhyC)%ﬁQ@@)QB%QQWW@ﬂ?DphenyI

1, 2 dlhydro pyrazol -3 -one (33 7 nmg, 31%yield). LCMS
Examﬁ é é% J‘} tlon}oq:%ﬁf’ i‘l ﬂ% -14%% [% (4-nltr0 é)henyl)-ZH-tetrazol-
S-yll-et ro pyra Hﬂ% &a 3 01 nnol)

0
[0317]tchl gpﬁ%\gﬁggp%éﬁfss%mgbuémq n rlb or onet"tmane (g %Mz E)-
N-hydmixy-3agis((S)-1- ﬁi-@ﬁ-(‘&hltﬂb&}ﬁlﬂ&l@&ﬁﬁ&emﬁmi é yﬂ]esrth}d}-lpyrrfmchn -2-yl)-phenyl]-

seryafreg VG e B o GIDRT adl Pa g 2R SR sdiincany

eym%@@ﬂhhﬁﬁﬂ4@ﬂﬁﬁﬂﬁﬁ&k%ﬂﬂﬁ%gKmﬁ?<QMQ@8N@@$@ﬂ filtered and
concentrated in vacuo ication via silica ge

col umm chronato%ra hy provi ded net hanesul fonic
Example 1@1 5plgﬁpﬁgtt of 4E s Nehyslroxy-3-[4-((8)-1-{2-[1- (4-n1tr0-phenyl) 1H-tetrazol—
S-ylI- qshséhwr@llélluzﬂi)wlwnxﬂraﬁwlwwe (110’9| ) - et hyI est er (384
-chloro -ethy

[0318 pIE@H?/ngPf@-e@‘Ffﬁ%/Wg%%OéE%F dsscrléﬁ(ém(%ww 13504 2092, (E)-
N- hyd‘:w Ple@Syi %b(ﬂ (ﬁlr% 13” lﬁl\{%t:l'azoiia 1] é‘tr 4SS ggggyhcﬁn -2-yl)-phenyl]-

resp ectivel ure
acrylamnkl (b@ﬁwswnﬁfﬂd§®n¢l @)Eﬁr ((5)361 nyrroman?pj'laohdnyl) acrylic acid methyl

on
ester agg El rl}ﬂlgrodg mtf(h%)ﬁnzgn XLSCBQIS 6%?%}5021 831 &Mﬁr lbr o- 1H pyrazol -
4-yl)-ethyl ester (384 ng) and 4- (2 - chloro -ethyl) -
Examjled 22 dprephiutiondf(PREEH{(S)-I - R -(Sdteimpaityd- HPYI, 23 [itiaZol-doyip-ethyl] -
pyrrolidihQ@ -y phead)-Delyiokgdctylamide) 1) (4- f (S)-1-[2-(1,5
- di net hyl - 3- oxo- 2- phenyl -2, 3 -di hydro-1
[0319H p¥ohAawing $rodedured maldgous to those descrlbed in Examples 4 and 2, (E)-3-(4-

()1 {85y Rl EitThg B Getm B e Qa6 vhebe N Ryaroxy-
acrylaﬁh%c(ﬁog)%yp?ep@%@rﬁﬂn@(% ﬁ(g) 4-?pyﬁ6hd1(1§)-ylﬁ3 gyl) -acrylic acid methyl
(1, 5-di net hyl 0XO-

ester. H pyrazol -4 -yl) ethyl] -pyrro lidin-2 yI }
-phenyl)- acrylic acid (100 ng, 0.224 mol) was

Exam yg’ﬁrl\égr fn%g aaw (§I-§ %4 {{@)1 [& ([1%' &1ﬁ1e$ﬁﬁ-3'@0b2'-bhg’nﬁ)ﬁ%' 31'hydro-

1H-p 9]'11 F]yl}pg ) ~N= hﬁdﬁoxﬁ] 1crylam1de (116)
? henyl) N-hydrox acrylan1de (15§ng 15% . LCMS 447 5

1). [0326] Ex le 124: pr&pa @ N'\
H

@) Nhy$ox (4&%@ 1[ [
yr zoI hyl ] - pyrrolldln yI}-phenyI) acryl am
~dep : 121 VO 2009/ 118305 P 81/053421 0 g~

[0320] Phenylhydrzine (5.2 mL, 50 mmol) was added to a solution of dimethyl
acctylsuccinate (8.1 mL, 50 mmol) in toluene (80 mL) and the mixture was heated to reflux

using a Dean-Stark water separation apparatus for 8 h. The solid formed upon cooling was
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O Br J.HO Nv/ N [0327] [0328] Follow ng
procedures anal ogous to those described in Exanple 1,

W@ E)09B8130R) - 4- pyrrolidin-2-yl-phenyl)-acryl i cPe@ER2009/053421
nmet hyl ester hydrochl oride was prepared from (R)-2-(4-
bromo -phenyl)-pyrrolidine. N/ NNOCHNO O S [0329]

0 [0330] Foll owi ng procedures anal ogous to those
descri bed in Exanple 113, methanesul fonic acid

collec®d brid ﬁns@dtvxrlih%kg%l t0 %l’\ke%&ﬁﬁé oﬂlsyﬂlérs % Hydlroféyi@ Sheth@dS -phenyl-

ared from2-( 1,3,5-trinethyl - yrazo

1H- pyrazafw )-aseticasisd methgl esteriand(3-arthgl- NOKP-N HbleN'lM Bddhydro-1H-

eSS ALL  PCRTY, ) el o

[2-(1,3,5-trinmethyl -1 H pyrazol -4-yl)-ethyl]-pyrrolidin
-2-yl }-phenyl) - lic acid 1 yl ester was prepared
from net SsuhT ohi ¢ iag 3, 5-tinet

H pyr azol e () - KIB Y edn
3-((R) - 4-pyrrohodi 2-y|-phe|®yl acrylic acid nethyl
ester hydrochl ori fe. 0333] Fol9 0 ng procedures
anal ogous to those d scribed in Exarrpl & 2,

(E)- I\I-hydroxy 4{ N

(R-1-] ri I pyr N| -ethyl]-pyrr
ol i di n- - 4) yI pr ared (110,
0. 034g, 0.09 10%yi el a V\,hl teOso . LC MB

(mz): 369.3( SO H NWR ( -dmso) 6890|br
s,1H); 7.58 (d, 1H); 17.34 (d, 2H) 17.15 (d, 2H); 6.31
(m1H); 3.56 122 WO 2009/118305 PCT/ EP2009/ 053421

[0321] A mixture of (5-hydroxy-3-methyl-1-phenyl-1H-pyrazol-4-yl)-acetic acid methyl

ester and (3-methyl-5-oxo0-1-phenyl-4,5-dihydro-1H-pyrazol-4-yl)-acetic acid methyl ester

(678 mg, 2.75 mmol), K,COs (pulverized, 1.45 g, 10.5 mmol), and methyl iodide (0.7 mL,

11 mmol) in acetonitrile 10 mL) was refluxed for 1 h and cooled to room temperature. The
reaction mixture was diluted with water (40 mL) and extracted with cthyl acetate (3 x 100 mL).
The combined organics were washed with brine, dried over MgSQy, filtered and concentrated in
vacuo. The residue was purified via silica gel column chromatography to give (5-methoxy-3-
methyl-1-phenyl-1H-pyrazol-4-yl)-acetic acid methyl ester (86.5 mg, 12%), (3,4-dimethyl-5-
oxo-1-phenyl-4,5-dihydro-1H-pyrazol-4-yl)-acetic acid methyl ester (161 mg, 22%) and (1,5-
dimethyl-3-ox0-2-phenyl-2,3-dihydro-1 H-pyrazol-4-yl)-acetic acid methyl ester (417 mg, 58%).
LCMS 261.2 (M+1).

\ \
N 1) NaBH,, EtOH N \
O R O O
A 2) MsCl, Et;N 0 o
%

CH,Cly, 41% :
o:? o)

[0322] To a cooled (0°C) solution of (1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro-1H-pyrazol-
4-yl)-acetic acid methyl ester (122 mg, 0.479 mmol) in ethanol (5 mL) were added CaCl,*2H,0
(68.9 mg, 0.469 mmol) and sodium borohydride (37.4 mg, 0.937 mmol) and the resulting
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(s,3H); 3.40 (t,1H); 3.22 (t,1H); 2.50-2.20 (m4H);

2.09 (m2H); 1.94 (d,6H); 1.90 (m1H); 1.79 (m1H);
wa289/1(s3pH) . [ 0334] Exanpl e 125: preparati on BET/EP2009/053421

N- hydroxy-3-(4-{(R)-1-[2-(1,3,5-trinethyl -l H

pyrazol -4-yl)-ethyl]-pyrrolidin-2-yl}-phenyl)-propiona

mde (111). 00 0 O -Y O [0335] [0336]

(R -2-[4-((E)-2-Met hoxycar bonyl -vi nyl ) - phenyl ] - pyrroli

mlx‘rul‘él 'vﬂ@ sﬁfr@@ﬁt*?%(ﬁri hdrfp e ther h- TRUEME L RShRuré #aéGiluted with cthyl
42mol) was dissolved in ethanol (I OOrL and wet

acetatq &%M\@%ﬂ@l@ﬁand‘fﬁﬁ@e dreesdov oM shPx tikiceedwanst q@héqzﬂér@tedmmwcuo
The re u@&??ﬁl?ﬂﬁrd%fy% cg?égf&%?ﬁ%élgﬁméﬁgfagﬁ Pﬁ)r glv felﬁgrﬁ%y-ethyl)-l S-

dimetlgdRgehionylalt Bdihtydroesyyaes-3-ono (3. Vg R)% 3/1eﬂdb Q'_EMS 233.3 (M+1).
nmet hoxycar bonyl - et hyl ) - phenyl ] - pyrroli di ne-1 - car boxyl i

0925 358 SELE RIS Mhg 8 S0 SoGRUBEET A 2 fBsg  on

(700 nﬁgQS:iﬁ]rrgﬁgﬂ) |tﬁWh§ilErrm|EdXO|€8duﬁE% @Rl o0y OB mbB yL 0B Lyl chloride
escCri pe In e C -

R) - 4-
(0.28 rByr} 6|rr}naq>l}]ln2£llg}}lorﬁﬁlgﬂvp§ CSDQ @éﬁ B)ﬁﬁ stirkedh 4 Topnp st for 4 h. The
reactldgﬁiﬂfxﬁﬁ@ Q¢ frd8¥RRh E’e{tﬁ*ﬁéﬁ%gnﬁorn% CiRbrids zﬂrﬂi extracted with ethgl acetate.

2- met hoxycar bonyl - et hyl') - phenyl ] -pyrrolidine-I-carb
The ccylllbluedaarg@mwctre Buied/ovos NagiQs, Oltered @nd\r@rentraibdNm vl Purification

via 5111ca gel colun];n 3111‘01lnatography provided methanesulfonic acid 2-(1,5-dimethyl-3-ox0-2-
phenyl-2,3-dihydro-1H-pyrazol-4-yl)-cthyl ester (384 mg) and 4-(2-chloro-ethyl)-1,5-dimethyl-
2-phenyl-1,2-dihydro-pyrazol-3-one (310 mg) in 41% combined yield. LCMS 311.3 (M+1) and
LCMS 251.3 (M+1), respectively.

[0324] Following procedures analogous to those described in Example 4, methanesulfonic
acid 2-(1,5-dimethyl-3-ox0-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-cthyl ester (384 mg) and 4-
(2-chloro-cthyl)-1,5-dimethyl-2-phenyl-1,2-dihydro-pyrazol-3-one (310 mg) was converted to
(E)-3-(4-{(S)-1-[2-(1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-ethyl]-
pyrrolidin-2-yl} -phenyl)-acrylic acid (86 mg, 31%).

[0325] Following procedures analogous to those described in Example 2, (E)-3-(4-{(S)-1-[2-
(1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-
acrylic acid (100 mg, 0.224 mmol) was converted to (E)-3-(4-{(S)-1-[2-(1,5-dimethyl-3-0x0-2-
phenyl-2,3-dihydro-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide

(15 mg, 15%). LCMS 447.5 (M+1).

[0326] Example 124: preparation of (E)-N-hydroxy-3-(4-{(R)-1-[2-(1,3,5-trimethyl-1H-
pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl}-phenyl)-acrylamide (110).
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WD 2009/ 118305 PCT/ EP2009/ 053421 [0340] Fol | ow ng

procedures anal ogous to those described in Exanple 4,
WE2@08A{L3H - 1- [ 2- PCT/EP2009/053421

(1,3,5-trimethyl-1H pyrazol -4-yl)-ethyl]-pyrrolidin-2-

yl }-phenyl)-propionic acid nethyl ester was prepared

from net hanesul fonic acid 2-(1,3,5 -trinethyl- |

H pyrazol -4-yl)-ethyl ester and 3-

((R -4-pyrrolidin-2-yl-phenyl)-propionic acid nethyl

ester hydrochl oride. [0341] Fol vil‘ _procedures

anal ogo 0 those desaGki b le 2,

N- hydr g -(4-——~

(R , 3, 5-trimethy pyrazol -4-yl)-ethyl]-pyrr
[0327] Ol i di-n-2-yl }-phenyl)-p i onam de was prepared (111,

0.07g, 0.19mmol , 19%yie|d) as a white solid. LC M

[0328] (nti'%ﬁ((v&l%g %{50%6&15657%1 k0§0u53t I\{%Sélc\{b cﬁlnYEfﬁ]é? (ldl (%y-l)ji((R)-L

pyrrohdﬁl 2@1‘ phoddl){abtylit Bid mothyd8stét hydéddhloride s %reﬁbal(emfrozd'OR) 2- (4-
4-2.3 (rH1 AH), 2.18-2.07 (m 2H), 2.01 (s, 3H),
bromo- p(hénylkpvjffoh nQ5-1.82 (m 2H), 1.75-1.6 (m 1H). [0342]
Exanpl e 126: preparation of
N- hy roxy- 3-(4-{(9)-1-[2-(1,3,5-trinethyl - | H

Wi ng procedures anal ogous to

2125, (S)-2-[4-(2-

[0329] et hoxycar bonyl - ét hyl') - phenyl ] - pyrrolidi ne-|-carboxyl i
c acid tert-butyl ester, 3-((S)-4-

[0330] EP@%ISI% Bfoég ur&%@egﬁépﬁs t{) Erl%éie %Q&{c%b%ﬁm%xgmp X 513 meehanesulfonlc
acid 2- (I 5 5rrﬁhramyt-lhkp@yarzamlyi)4ew>h)ester WY drefiréd Rbih AL ;325 W nhetR18 H-

ropionic acid nmethyl ester were prepared
pyrazol‘f‘@éh%FaIPéI | owi ng procedures anal ogous to those
descri bed in Exanple 2, N-hydroxy-3-(4-
{(S)-1-]2- (1 3, &- trrrrethyl-ll—l—pyrazol 4-yl)-ethyl]-pyr
rolidin-2-yl enyl ) - propi onam de was prepared (112,
1. 15g, aosa\/\,hltesolld LC/I\/B(m’ ;
: I\/R(CDC13-) 6" THP, 7. (s,
6.94 (d, 2H), 6.9 (d, 2H/) 550g§ 3H), 3483, 4
[0331] 1H) ,—3.18 (t, 1H) 3.08-2. 98 (mo 1H), 2.85-2.75
1H), 258248(m 1H), 2.42-2.28 (m 4H), 2.24-2.15
(m 1H), 2.15 (s, 3H), 2.15-2.03 (m 1H), 1.95-1.78
(m 1H), 1.78 (s, 3H), 1.70-1.52 (m 3H). [0345]

[0332] Exﬁmv@in%%%ce@frgsoﬁiﬁﬁ)%bwo%ose descrlbed in Example 4, (ER -3- (4 {(R)-1-
(E (4-{(R di met hyl - 1H pyrazol - 4-y

[2-(1.3, trinydthyl pyt-pyrkeaidny pethyl] pprrrehsjmjl N ﬂvpmﬁkwﬂmaﬂchmﬂml ester
was pre}%]félgm %haa Slﬁﬁglgc/a%ld%ga% E g'-ll-I{leEf 108? 9r5a§§1241 =yl)- ethyl (e)ster and (E)-

3-((R)-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl ester hydrochloride.

[0333] Following procedures analogous to those described in Example 2, (£)-N-hydroxy-3-
(4-{(R)-1-[2-(1,3,5-trimethyl-1H-pyrazol-4-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylamide was
prepared (110, 0.034g, 0.09mmol, 10% yield) as a white solid. LC/MS (m/z): 369.3 (M+1). 'H-
NMR (d¢-dmso) ¢ 8.90 (br s,1H); 7.58 (d,1H); 7.34 (d,2H); 7.15 (d,2H); 6.31 (m,1H); 3.56
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[0346] N N [0347]
(BE)-3-((R) -4-Pyrrolidin-2-yl-phenyl)-acrylic acid
woredobsissest er (697ng, 3mmol ) and PCT/EP2009/053421
4-(2- brono-ethyl)-3,5-di nethyl -1 H pyrazol e (734ny,
3.62mmol ) were dissolved in acetonitrile, potassium
carbonate (833ng, 6mmol) was added, and the reaction
m xture heated under nitrogen at 85C for 14h. Cool ed
(s,3H); 3@0 (tQ@I §.erpaipt U562, 2@|(h1utf9dzw(ﬂa 2PGM 94?@1@1) @@@ (m 1 D8M1 79
tered through a celite. Wash p
(m,1H); (1ﬁ§)rfm1HF| Itrate was concentrat ed to -1 om_ and
coI umed on silica with EtOAc / hexane. Product

[0334] #&Q@p&ﬁ? E{f‘&%raﬁio%&N-ﬁ?&'ro%tse@ -GRNE{PLI 35 &Y H-

pyrazol%—flj!—e(lfyl]Sp)drduhhw-ylabﬂnmﬂhpnmimaym;le ety ] - pyrroli di n-
2-yl}-phenyl)-acrylic acid nmethyl ester as a tacky,

pal e yellow solid (804ng, 2.275 1, 75% . [0348]

FoH%vi ng procedures anal ogous those described in

Exanpl.e 2 4-6(R) - 1- [2-(5\%%” -
H pyrazol - ) -ethyl]—pyrro lidin-
- pheny hydr oxy-acryl am de was p

[0335] 0. 0959, 0. 27mmol , 24% as a white id. LC M5 (n12)
355.0 (M+l). "HHNMR (MeOD) 6 7.60 (d,2H); 7. 53 (d

[0336] %E%R)SZ ﬁézggi %'Déeztlj_}%)glcgrb?)%yl(d ylz::;;genyg pg(rrgpe}lge marb[?f(yliq_ﬁmd tert-

butyl estr (7254%%07@4&%&0@ Wz%'d)issolge@n?etﬁangp( 1 oan} Id)ﬂd vs%t 509% P:a)?C LRfed. The

reactlon@aam was_]ﬂgcedpmégaqnai@m@qphgfe of hydrogen for 4hrs (Parr apparatus 25psi)

then ﬁlter{z?yl{fis) a p?iu%?'f cfe J[Qe)San% cgnceulgrat%& toh rgness Yo glvé‘Fﬁ)'-"th-(z-

methoxymyfhodylr-btﬁyl)ﬁbﬂengt hykrbhdxyw-rl adartbixphiacid erteiveylyebicr @ Oqil@teas oil

(120) 0350] Fol | ow ng procedures anal ogous to
CRBERI R AT e Exanpl es 58, 125 & 2, N

hydroxy-3-[4-((R)-1- {2-[2-(1-hydroxy- I

-meth I-ethyl) pyrazolo [ 1,5-a]pyridin-3-yl] -ethyl}
1) -l i i d repar ed

13% vyiel d).

[0337] 4 =hydr oxy- butyl) -3, 5-di
met hyl - 1H- pyrazol -

o SRR P s b g

pyrrohdln 2-yl-phenyl)-propionic acid methyl ester hydrochloride was prepared from (R)-2-[4-
(2-methoxycarbonyl-ethyl)-phenyl]-pyrrolidine-1-carboxylic acid tert-butyl ester.

/ ;
o, N\N ) i
N O\Sf / N

[0339]
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To an ice cold m xture of

(BE)-3-(4-{(S)-1-[2-(3, 5-di net hyl - 1H pyrazol -4-yl)-ethy
wo peopsirgses i di n-2- yl }-phenyl)-acrylic acid netbhgi/ERB0E053421

(0.85 g, 2.4 mmol) and potassi um hydride (115 ng, 2.88

mol) in 4.0 nL tetrahydrofuran: dinethyl sulfoxide

(9:1 v/v) was added 4- brononethyltetrahydropyran (945

ng, 5.28 nmol). The mixture was slowy warned to room

03401t errm%rmfﬁg%r&@@u@; Ma[oﬂg@umdﬁ&se%;&fag@ﬂl Eﬁmﬂl@h 3 t4 (812
hen quenched wi th aqueous ammoni um chlorid

(1,3 Sa@u@hy Hipyeeplyl-yastwatmyrrolidia-] ak}el?hgnyl%p@pmgaacal @gthyl ester
was p@]@ge& Hgm%%ﬁ%,relgu&%ﬁ}/c_l% gl lj3 %ﬁﬁ?ﬂy”lﬂl I})\xﬁ@éleﬁ% gg %ﬁ%gﬁer dand 3-

amoni um ¢ eous ers
((R)-4wdytrolidimex-gl-echyl)-paspinid €idmdthly heste diyionleldrids. gani ¢
extracts were dried over rmgne5| um sul fate and

o341 £ o EB el Pty e Bt 8l o Teer B EaatlE 2. wpgrogy-3-¢-

{(R)-1t[2-@; ﬁﬁﬁld&ﬂ}ﬂ}tlamﬁpylﬁigéﬂg lgétﬁyﬂﬁﬁl}roh@n@ We- phenyl) -propionamide was
I met

prepare@%lalﬁ &Oz/g t9H§]|191 W}‘défﬁf‘ W411t9p?11deL§WS (m/z) 371 2 (M+1). 'H-
NMR ]('MQ@M 9*7'1@'(8 2%{))/ '7) 12Rhefl¥i ]37§g§ ¥H)C3 2EB q (fﬁeﬁﬁyb RS Q[Ngn 1H),

14%yi el as a yellow oil.
2.88 (tg Mﬂ)z)2 524?52(15 2{%1)4 2.} 0354311) FdB+2dw (g 2Hr),o%@1d®r§§) 1 96 (s, 3H),

0S escri bed in Exanple 2,
1.95- la%a( gF‘bﬁ((s 2 gﬂfj[s 5- di et hyI |
- (tetrahydro- pyran 4-yl methyl)-1 H pyrazol - 4-yl]
[0342} et xhmiple 136 podpatatior2efiNhydroxy-3-(4-{(S)-1-[2-(1,3,5-trimethyl-1H-

henyl 1.- N hydr oxy-ac am de was pr 109, 34 ,
pyrazp g oY R A e A R aRpa R L 0 L
(mz): 453.4 (Mwm+l). Exanple 130: HDAC inhibition assay

[0343] 0393ilowing phaedihroy afaliszotORahost dedcibe @EELTIPIS 1M IS B¢ 2-
erate_a reconbi nant bacul gvi rus that

methOéxeagt@ggl ¢ HE)-pRse e dine i lagrbory b %@éf%‘@&rl&%@r 3-((S)-4-
yrrolﬁlﬁpﬁ-%flg a%gltlﬂ?%ti@%md%%ﬁgséﬁ@dmhmfd@ Jnﬁ%n@f {E(§} gh-(13,5-

ac cell line and pl at ed
trimetlydi 1ébpyreenldgdi-cthpl]-ayaslidicgr xi}npésnm mrhmqtncuanslemthximsm were
cepar ?e fusi on sequence into the viral genone (carried by
prepaty bacteria) were blue. Single, white colonies were
pi cked and viral DNAs (bacmd) were isolated fromthe
[0344 pac Felpwaingyratdindaarchl qoastwi thiosp describedini Exampleeelﬂmyd&xy 3-(4-

(1 RS ErbgEa o R B wa i Een Do pide was

prepart:di @mf £¢ied linfind) a§zﬂ€:hfté SHASLOINIE (m? il rOE(M@I)WmJME (CDCl)
fectin reag ent . term nation

68.2 (blf Fotléﬁ)ﬁ Hxior Hébﬁc% (@, r?-HQf 99¢&I2h, 3. é@S‘BFH) 3 4533 2 (m, 1H),3.18 ¢,

[ LR A [
LH), 3:6r8a?n2§ ggpgg c'e?%jgﬁﬁ’ ?ﬁle andfgggﬁ ]?g 54?2}%80 I gﬁ) 2421 (m,
1H), 2i13ds.edbe2.152 .08i(tne i H),ViT5ub 78 contkd) hi7A¢s, GE 1a7Q3biSé|(meizH)
after two rounds of infection was used for
ar C rotein.ex
[034Sjp o é(laﬁlpeexgzr@ gcle grl]‘atl(btbgtr @% @SE%J:? ? gglemgﬁlyl fu- -pyrazol-4-yl)-
ethyl]-pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (117)
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culture plates were seeded with 5 x 107 cells/plate

and infected with 1 nL of virus-containing nedia (at
wa@pooappssexi mately MO of 5). After 3 days, thePCEEP®09/053421

were scraped off the plate and centrifuged at 500 rpm

for 5 mnutes. Cell pellets from10-20, 100 cn®

pl ates, were re- suspended in 50 nL of ice-cold lysis

buffer (25 mMtris-HCl, pH 7.5, 2 mM EDTA, 1% NP-40,

1 MMDIT, 1 MM P MSF). The cells were stlrr on ice

for m nutes and then centrd fuged at N FEQ%E%\T
20 m t“ Purifoi catio GSTgLagged+prote|
The céent rifuged cel+ I¥s was | oaded onto [a 2 nL o

gl ut at hi one- sepharose colunn (Phar maci a)

washed thrice with 10 nL of 25 mMtris-HCL,, pH 7 5 2
[0346}\v1 EDTA, 1 nM DTT, 200 nM Nadl . The GST-tdgged

proteins were then eluted by 10 applications (1 nL

[0347acli)- 3-(ﬂR)2ISPy‘fM1id[ﬂ SyHpHgnypPHcklB aciliGndthd1 ester (697mg, 3mmol) and

4- (2-bgq%§j;g(gtﬁg]1)% é‘l q’é’?ég W&Qz%#‘%ya g&@% ?f&% qlé;s(())fved in acetonitrile,
potassTRASHbEHIRNR3 §:08 R mbiPAGes agRaYhdWhd RadidhivhikBeke @Iedlﬂ%@ nitrogen

85(groteln were carried out in a final volune of
at

&nitldhPondedit rem dmicsTuiamhiutest witk DEM Sy amduﬁétenqdzihrough a

o B e O, T o

on siliGi \)/ith Efbwec alodxiang. leodmatselutgsa@th dedtiktOhe, gpd @efienm@cortrating gave (E)-

ors S .C rr'e out in. )
34 BRSGRER DA St SRR e s 350 PheRiasrli acia
h umﬂ@r gonrdit 11e@s6nhd eb oysramdl, 76%).m nated b
metythe gédltl%ghg?ﬁEO L éfgﬁgg@wM EDTA. ;ubgequently,y40

of the reaction mxture were tr % %ferred onto

0348tmvﬁsllmqgwd%w&w@umthwﬁs Pekagple ¢ k@l (R)-1-
[2-3,9- &heﬁlaml H%ﬁ?i’zomt)h) SR ?ﬁ&lldlﬁ&%gghé’ﬂyﬁ)m%&%&kl atz@ﬁﬁhlde was

m nut'es W 4 and fmoun

prepargd clddnd. ﬁ%ﬁg f)éﬁdmwl,t%ydlasedﬁwe coled I\%M@L(m/zs)o&ii:(é(MAf)t eH-NMR

(vcORR7 8B 7 SAIRL 6D 7 8 (AZAOIOZREIILET R 5. 1), 272 prs. 11D,

3.1-2.9 {nsed By 292 26Qbim01 B H3P0& (br Me bl ane-q . et &, 1 HEro2d3 (br m,
d she 0 i pes on a shaker with 1. 0% H3P04,
llegﬁé%T@W¥%q%bh§h%&g mbranes were counted after
dryi ng at ambi ent tenperature, nmounting in Packard
[0349]T0D@i egﬁZS\A@Hparﬁﬁ(ﬁﬂEfN-&@dr(ﬁégd.i -14- QR)@f{zl[Q-aihgzﬁmlyh-methyl-
CI NT TM ( Packar d) val ues were
ethyl)wwcdiécalpwdlmr%%rﬁthfyé}gwggh@ﬁ Zapipperd]-propiepamide (120).
percentage inhibition of each conmpound in duplicate,
O350fat ‘ﬂ"oll&f?ﬁg%mc'é@ﬁrb@ﬁﬁl&g%ﬁ%lthé/segeg}lbe@m]Exalnlﬁ@stSlQZS &2, N-

cal cul ati ons
hydroxy -3-[4-((R)-1-{2-[2-(1-hydroxy- | -methyl-cthyl)-pyrazolo[ 1,5-a]pyridin-3-yl]-cthyl } -

pyrrolidin-2-yl)-phenyl]-propionamide was prepared as a white solid (120, 0.045mg, 0.lmmol,
13% yield). LC/MS (m/z): 437.2 (M+1).
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Input: 3 x 4 L stopped assay on | MMOBI LON nenbr ane,
not washed Background (3 wells): assay with H20
w0 pevass3oof enzyme Positive control (4 well s)pCBeeiovBB33421
i nstead of conpound Bath control (1 well): no
reaction mx [0356] IC50 values were cal cul ated by
| ogarithm c regression analysis of the percentage
i nhi bition of each conpound at 4 concentrations
ExampiéS29! #%pgratﬁfn of OEJ-91[4L( Jl“{%'—[‘iftzflﬁh%rlezﬁ-hﬁ&&&%lliwylgﬁ 5-difhethyl-
.tM. 1n each experinen e actual inhibition
1H-pyrre$<é14esﬁbethal}rm@miuimvasvlhswmdﬂ-hyﬂmxmaqrzlamldm(lﬁf)) | C50
val ues to the basis of an average val ue of the
reference inhibitor: Normalized | C50 = asured 1C50 o
verage ref 0 / neasured ref. IC50 0357] ~
v gfgfé?égt\ i nhisbitor] in experi'r 4 s
N tM est co nd in exp Finmentv-1.
lilzation: 0.3/0.4 = 0.75 M [ 0358]\ For ‘exanpl e,
known HDAC i nhibitors or a synthetic deriyvative
thereof nmay be used as reference conp ds. [0359

To an igsicalyl mixfuse pf G Sc@t (St hd2-thmdbuetby- 1 pvﬂaéolpﬂrlél thyl]-pyrrolidin-2-
yl} ph%ﬁﬂf Eér?lgéac%ﬁlgthkp&@eq 6695 h?M"nl atlnddjao%%gg drl'&péq'S mg, 2.88

fon 1n the range ron1a out
1’1’11’1’101)116@- (]\A‘tnchdftrambdmfurarﬁ dﬁlﬁéIBylMutf()mdb(ﬂJI vADwi added Hudi ng,

t he t 0.0003 t about
bromongyipE HBLE Y DS EH M LB r 30F BRERSEs gk SREEeLE room
tempe@XEORA {tirRd vaasmaY for 136%81‘[\5@5 A dB3PRith aqueous ammonium

PCT/ EP2009/ 053421 abl e 2 Conmpound HDAC- 1 116
chloridsomdadee watnethy! agetrtes Bhe hggers peswsepimed prbthe OganicNayer was

vt R SR Oyl 0y

morc @dhyl adet@e 46d the4oBbingd dRzaBic4Btra&ctYwere dried over magnesium sulfate and
concentrated to a yellow oil. The oil was then purified via silica gel column chromatography

(100:0 to 0:100 heptane: cthyl acetate) to give (E)-3-[4-((S)-1-{2-[3,5-dimethyl-1-(tetrahydro-

pyran-4-ylmethyl)-1H-pyrazol-4-yl]-ethyl} -pyrrolidin-2-yl)-phenyl]-acrylic acid methyl ester
(160 mg, 0.35 mmol, 14% yield) as a yellow oil. LC/MS (m/z): 452.5 (M+1).

[0351] Following procedures analogous to those described in Example 2, (E)-3-[4-((S)-1-{2-
[3,5-dimethyl-1-(tetrahydro-pyran-4-ylmethyl)-1H-pyrazol-4-yl]-ethyl} -pyrrolidin-2-yl)-
phenyl]-N-hydroxy-acrylamide was prepared (109, 34 mg, 0.075 mmol, 28% yield) as an off-
white solid. LC/MS (m/z): 453.4 (M+1).

Example 130: HDAC inhibition assay

[0352] The baculovirus donor vector pFB-GSTX3 was used to generate a recombinant
baculovirus that can express the HDAC polypeptide. Transfer vectors containing the HDAC
coding region were transfected into the DH10Bac cell line (GIBCO) and plated on sclective agar
plates. Colonies without insertion of the fusion sequence into the viral genome (carried by the
bacteria) were blue. Single, white colonies were picked and viral DNAs (bacmid) were isolated

from the bacteria by standard plasmid purification procedures. Sf9 cells or Sf21 (American Type
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8 50.947 10.35 970.548 23 10324933 12 4
96 50 1 0.4 193 751 1.24 203 1152 2.7 4.3 21 8
WQ@100831309 1 22 7 13 54 3 4 23 19 97 55 2 1.RCT/RH2089/053421
43 56 1.75 255757 1.41 267 29587 36 27 6 11
50 8 35 28 25 85 60 1.8 4 29 8 40 61 7 8 30 14 46
62 2 2 31 567 63 42 180 33 5 39 64 62 190 34 21 77
65 35 180 35 5 9 66 28 61 36 10 40 67 17 39 129 WO
Cunm@Q%ﬁ&%%§¥&§mB&Eéﬁ@@@%%ﬁg%%ﬁaéscEPEBﬁM@QﬁHQAGnﬂ[H@I%@Qg
Conpound” HDAC-1 HCT116 No. 1C50 (nM 1C50 (nM
Cellfe¢tgpgaganty) | C50 (nM) 68 40 160 97 1.7 1.7 69 25 170
98 36 50 70 30 96 99 0.8 1.4 71 55 110 100 1 0.5 72

Deterntiation HhaA8cA48 Qrotezl:l3 62&65%1%9 it Q% &R 32

[0353] Virus-containing media was collected from the transfected cell culture and used for
infection to increase its titer. Virus- containing media obtained after two rounds of infection was
used for large-scale protein expression. For large-scale protein expression 100 cm’ round tissue
culture plates were seeded with 5 x 107 cells/plate and infected with 1 mL of virus-containing
media (at an approximately MOI of 5). After 3 days, the cells were scraped off the plate and
centrifuged at 500 rpm for 5 minutes. Cell pellets from 10-20, 100 cm’ plates, were re-
suspended in 50 mL of ice-cold lysis buffer (25 mM tris-HCIL, pH 7.5, 2 mM EDTA, 1% NP-40,
| mM DTT, | mM P MSF). The cells were stirred on ice for 15 minutes and then centrifuged at
5,000 rpms for 20 minutes.

Purification of GST-tagged proteins

[0354] The centrifuged cell lysate was loaded onto a 2 mL glutathione-sepharose column
(Pharmacia) and was washed thrice with 10 mL of 25 mM tris-HCI, pH 7.5, 2 mM EDTA, 1 mM
DTT, 200 mM NaCl. The GST-tagged proteins were then eluted by 10 applications (1 mL cach)
of 25 mM tris-HCI, pH 7.5, 10 mM reduced-glutathione, 100 mM NaCl, 1 mM DTT, 10%
glycerol and stored at -70°C.

Enzyme activity measurement

[0355] HDAC assays with purified GST-HDAC protein were carried out in a final volume of
30 pL containing 15 ng of GST-HDAC protein, 20 mM tris-HCI, pH 7.5, | mM MnCl,, 10 mM
MgCly, 1 mM DTT, 3 pg/mL poly(Glu,Tyr) 4:1, 1% DMSO, 2.0 uM ATP (y-[**P]-ATP 0.1 pCi).
The activity was assayed in the presence or absence of inhibitors. The assay was carried out in
96-well plates at ambient temperature for 15 minutes under conditions described below and
terminated by the addition of 20 uL of 125 mM EDTA. Subsequently, 40 uL of the reaction
mixture were transferred onto EMMOBILON-PVDF membrane (Millipore) previously soaked
for 5 minutes with methanol, rinsed with water, then soaked for 5 minutes with 0.5% Hz;PO,4 and

mounted on vacuum manifold with disconnected vacuum source. After spotting all samples, a
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76 31 210 104 42 360 77 25 110 105 120 160 78 22 120

106 67 180 79 6 43 107 170 540 81 67 230 108 7 10
wW@2004/1983009 3.2 86 10 42 110 100 180 87 35 58rAM/EPH09/053421

30 88 9 24 113 75 89 7 200 115 25 32 90 8 34 116 20

49 91 4 2 117 12 92 4 3 119 155 93 1.4 1.1 120 75 510

94 1.4 5 121 31 180 95 1.6 3 96 1.7 2 [0361] As those

skilled in the art will appreciate, nunmerous changes

Vacuuﬁnpas%gﬁefcte@@hﬂ 08k W@l insB € w990 %LQ ot g H@b@)’ eVERBEnEPREre
nbodi ments of the present teachings w thout departin

romoved o Weshed SpIFimes of & hkpwish &b HaXomphagsyit athinsl. Membrancs

t
were olRETARE IR oy BRI LE LR LD e
frame I%ﬁﬂ[/aEcEﬂGﬁ) 8f 0634211l oEVACRE SOINATN §Pakaidirel S0svaluks dereAalculated
by hne%(r)r g?e%glgn grflal}llzs?sr 0 tLe pelréen%ge Iiqufhzlbil‘[i-(;n |(;gg_alch \corﬁgound\l(n dgplicate, at4

concentrations (usually 0.01, 0.1, 1 and 10 uM).

ICsq calculations

Input: 3 x 4 uL stopped assay on IMMOBILON membrane, not
washed
Background (3 wells): assay with H,O instead of enzyme

Positive control (4 wells): 3% DMSO instead of compound
Bath control (1 well): no reaction mix

[0356] IC50 values were calculated by logarithmic regression analysis of the percentage
inhibition of each compound at 4 concentrations (usually 3- or 10-fold dilution series starting at
10 uM). In each experiment, the actual inhibition by reference compound was used for
normalization of IC50 values to the basis of an average value of the reference inhibitor:

Normalized IC50 = measured IC50 average ref. IC50 / measured ref. IC50

[0357] Example: Reference inhibitor in experiment 0.4 uM, average 0.3 uM,

Test compound in experiment 1.0 pM, normalization: 0.3/0.4 = 0.75 uM
[0358] For example, known HDAC inhibitors or a synthetic derivative thercof may be used

as reference compounds.

[0359] Using this protocol, the compounds of the present teachings were found to show IC50
values for HDAC inhibition in the range from about 0.0003 uM to about 100 uM, or about
0.0003 uM to about 50 uM, including, for example, the range from about 0.0003 uM to about

2 uM or less.

[0360] Table 2 provides assay results of exemplified compounds.
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4 or a pharmaceutically acceptable salt,
ester thereof,

5 wherein:

6 -

hydr at e,
is a) a single bond or

or

whooa1osubl e bond; 7 Y and Z i ndependent |y ar ePed/EP1009/053421

b) -L-O

at each occurrence,
group, b) a divalent C2-Jo al kenyl
di val ent C2_10 al kynyl
Tablewher ei n each of a)-c) optionally is 10 substituted

L-, ©)

-L-5(O), , 7-L-,
is a) a divalent Cl-10 al kyl

ar

or

oup,

d) -L-NR

gr oup,

4 L-;

c) a 9

8 L,

or d) a coval ent bond,

with 1-4 -L'-R5; 11 R is a) H b) a C-10 al kyl
group, c) a C2-Jo alkenyl group,_d) a C2-1o0 alkyny
cg{n Ugnd E’)I-ég %3414 fi@TPW'coglyg?/'o gtbgﬁgorﬁ a4 artT116
h) éeji 51 ‘i n@'ﬁ“ﬁ t er oar ylL_group, vmef"w) Eﬂs"(“M)
oflb) - |h) @ptlonallyis substitjutedsmith|1-49L' -R5 42
groups; {5 R2rand R3i|ndependentty area) Hor D)
halzoqen Cc) W\m %0 e) aCllo ]rkvl group, f a4
C2310 16 alkeny] gnoyp, g) a C4.10 atkynyl gsoup, | h) 53
a uo.;4_byb|ualk'| rotp;] i) a d6-14 aryt— group,—j all
3-f4 17 metbered c ohgt er oal klyl gf‘%)up, K) d 5-14 .
Ergrgtgfr edv\?etﬁ?‘r olaryl 19 OUE:’( O)1)C1a1C1 }94 Ial kcxx g\goup 0.38
ENe) Ily T J._J.U Al yl y II) \ = al r(‘ ] ﬂu O)
c(Ooctiio & kyl ei) each of e)* 0) |optfdnal |y 8
R TG G R T, o G AR R
h ) Y\ ) =Y, ' ) A PA T YUY, ! at
eadh ocgurrénce,|is hdl ogen, |b) -€N, c¢) I\ICIQ "d) 035
0XQ, €) |[-NI7 -R6| 234) O L' -Rf 9) g S(O[MR7,, h) A
(‘191n allkyl l7grnu , I%)Sfa ¢2- 10 4o konf/% group, .\ a 3
c21a0 aI kynyﬂ 23| grodip, H) a C3 14 c¥2l oallkyl 3group, 3
1), ryl grog)%, m| a 3-14 n‘g@red 4
eyl ohetler odl kyl [ 127 w2009/ 118305 BT/ EP20das 053421
241£group, or3 n) a 5-14 ngnbered |het eﬁbaryl gr bap, 4
wherei nm[eacty of 1) m—qpti onal 'y T5,subgtitgted |25
V\A?(L 1- 4 -L'r?S Rl proups; 46 RG, ngw urrg'hce. is43
a)2H, b) -OR8, c S(IO) nig8, or d a &- 10 al kgb grpup 1
optionalty 27 s Ubl.l I.UI. qd with graoups; 28
R723 5 a) H, 73) - 3¢) JNRSRo, d) a55 id al kyl 4
groyp, €) a1932_io aldvenyl group,| f) 8C2_1 o al kynyl 1.1
29—group, o) —a 314 ——eyetoal kyl roup,—h)Ta—C6-14—-aryi
gréeup, i) a 3- 14| nerfBer e cycl ohetergéll Kyl Solérouo,
S\rzg_)\a 5+ 14 mlslrrbe eleheltﬂetr_oflr%/Ie grgljpy_ me:eiﬂpéhe?cmofl
U} JI } Cpl: Onal T I S SI\JU\ I u J ‘\IAV.I LI = hn | == \™ =
gr dups; |32 R8 anfl R97-9 at |each occurré&ce, 7 36
In endently are a);H ) a Cl-o a [ dgrou c)|a
c2 18 al kenyé!/ i ) HY S b © 3
28 25 85 60 1.8 4
29 8 40 61 7 8
30 14 46 62 2 2
31 5 67 63 42 180
33 5 39 64 62 190
34 21 77 65 35 180
35 5 9 66 28 61
36 10 40 67 17 39
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33 group,
cycl oal kyl

group,

d) a C2-Jo al kynyl
f) a C6.14 aryl

woreetbais3ds cycl ohet er oal kyl

grou

group,

P,

e) a C3_14
group, g) a 3-14 34

or h) a 5-14paEEPBOZM3421

het eroaryl group, wherein each of b) - 35 h)
optionally is substituted with 1-4 -L'- RlO groups 36
R10, at each occurrence, is a) halogen CN,
) Q, )| = - NH2, - N ( y
Chppojpdy i B *}&.w | € eé Ei)é*r HoTi6
- ) on 1Ge W | o] 1o al Ky . 1C5) (nM)
%ép) SC _Iggal kyl, ¢ - ¢( O NH2, 39 9? -C(O)NH@Cl 0 17
aww,$ CLONctto4l kyl) 2, NQ%U, :
o6%)-Cl_102al ky|, 130 t) -C(S)I\HZ 8 -C(S) N%Cl 10 50
I v S ChJdo 4l kyl)2 NH)
_P\,gg-ggr*__)1_n3§!( kz, ( \]/9\6 - NI—|§/N?—|2, 2) 9% NH) l\ll—l(ﬁ‘% | o 14
al Kyl), |42 &3) -C(NHﬂN(CJ 10 aIkyI)ZOOab) C(NCl 10 05
al YH] aC)o- X o allkyl )-ClTo Kyl [ 43 .ad)
- ﬂk" Q aﬁ%yl) 311 al kyl), ap\l%l-l(‘fl\lﬂ 10 §l 160
aIKyI)N(Ci_VD alkylyzo af) -S(C»n+i M@) - 144 E£C)rr 32
C__10 alfkyt, ., ah)-S( 20/, ai) -b(L» o Kyt
i Y0 -s(O mPb, 45 aé,w-s 0 M\H( d drgél kyll) . a7 360
-SQ?O)nN G _be alkyl Y2 af -Si(q_| o1oa| kyI )3 12®n) a 160
Ci_10—atkyt 46 aq) a C2 |16 enyl P, ap)
a 10 alkg%vl qromzb aq) a C-Jlo gvgoxv qro z ar) 480
Cls¢ o 47 hg oal kyl group, as) 4 C3Jx# cycloarkyl 540
group,—at)y—a-C6-t4—aryt—droup, au)—a 34 menberedi48
cytl ohetler 08T kyl | grédh, dr av) & 5- 1498mentier ed 10
hegﬁroaryl guoup 499L', |at each occyprence, §s a)|a
r~|| \I'JI ent \/.I. | o—a |/y! gr ot p’ b) r~|| \I'JI ent C’){_ ! o
al%ényl gro&% a 80 dilval ent [C2- ﬂdoalkynylﬂ@roup, 180
d di val e CI-10 al o4l kyl grjou a |di vahent
(‘2I ’):lliﬂ al L'nx\glggro Ho5 ﬁSl ar %/) g nenlllgzw L_r\ﬂd?bar\ld 52 30
m 8&t each dccurrencd, id4 0, 1, |or 2131 2. ThéS
cogpound of claim1I r 4 pharnaceut alty ptaple
salt, hydrate, o pgpgr tther eof , 2171%\/\0 ,()()Q $1R‘2’)R 32
PCI0 EP2009/ 353421 B4wherlein Rl [is H,1l6a CZ _lo2al kenyl 49
grgpp, 4 G314 cycloal Kyl| group,|or menpereg 3
cvg ahetler ol kyl grogp, wher ei n eachla}gf t he nzilO
alkbnyl group, the C3.14|cycloalkyl Igpoup, aniss 4 the
3= 14 menbereg cyctoheterdal kyl group p[ILlldI
titutedfaﬁth 1-45 || -Rr5 grouo§28and Z%d rRs !0
are4 as defined inclaimyl. 1 3. The]QanOLnd _any of 180
ctains—1 ot O aphartaceut i clatH y—acttefr t+able—sa 1=
hy%@ate or162 ester”therqeof, wherein RL is a C2-1o0
al genyl |group optlon@IIy substituted with 1-4 groups 3
—Reeperderty—setreeted—Aom hal ogen, -CN, -NO2, and
-CF3. 1 4. The conpound of any of clains 1-3, or a

pharmaceutically acceptable salt,

[0361]

hydr at e,

or

As those skilled in the art will appreciate, numerous changes and modifications can

be made to the above-described embodiments of the present teachings without departing from

the spirit of the present teachings. It is intended that all such variations fall within the scope of

the present teachings.

130




10

11
12
13
14

15
16
17
18
19

20

21
22
23

2 ester thereof, wherein Rl is 2,2-dichloroethenyl. 1
5. The conpound of any of clains 1 or 2, or a
w@bawmesseut i cal |y acceptable salt, hydrate, orPCRERBO®053421
thereof, wherein R1 is a C3_14 cycl oal kyl group or a
3-14 nenbered cycl oheteroal kyl group, 3 each of which
optionally is substituted with 1-4 -L'-R5 groups,
wherein L' and R5 are as deflisigds 4 in claiml. 1 6.
The conpound of claim5, or a pharmaceutically
acce%ggQLe salt, hydrate, or ester thereof, 2 wherein
14'cycl oal kyl group or the 3-14 nenbered
c/:\oheteroalﬁy %rgu is selected 3 froma
- cych SprBpAd GEBtBYd cycl obutyl group, a cycl opentyl
group, a cycl ohexyl group, a 4 cycloheptyl group, a
pyrrolidyl group, a piperidyl group, a
t et rahydr of uranyl group, 5 etmﬂhydropyranyl

group. 1 7. The conpoufd o Nor a
pharmaceutical ly accepN I t, hydrate or ester
thereof, 2 wherein a (6 14 aryl group or a 5-14

menber ed het er oar yl grBup, each of which optionally 3
IS substituted with 1-4 -L'- R? groups, wherein L' and
R5 are as defined in claim11.>1 8. The conpound of
claim1 or claim harnaceu |y acceptabl e
or %haﬁna‘i‘ﬂ)ﬁ?agﬁ’écceé?lﬁa%? Séét‘b‘/ﬁi THOr EXF" &1 ein Rl is a
henyl group optionally substituted mnth 1-4 groups
whitilependent |y 3 sel ected from hal ogen, -CN, -NO2, a
Cl 10 al kyl grou a C3 14 cycl oal kyl group, and a
08 44 sHglq bo Oépgﬁﬁou%@néim each of the Cl-10 al kyl
group, the C3.14 c cIoaIk grou and the 06. 14 ay {I
Y a@ﬂ&uﬁdepsn%ﬁﬁfly s ri« I—{Cl)t_ S ehL 108 d) tE-NR -
groups, and L' and Rl are as defined in claiml1. 1 9.
L, arﬁ@chcqyﬁ%wa, iph) adiyalent& o6 alkylgremp, b) a divaleat @10 alkemyl group, ¢) a
r
d1V QIW %Hu[yq %‘1:({:) %gztoge%rﬁ b%ﬁ{i twhre(g%n By4\ oq%g-%a cﬁ;?/mﬁaﬂﬁg
mmmmh&ﬂnmﬂtbd —WRA; 1-4 groups 133 WO 2009/118305
PCT/ EP2009/ 053421 3 i ndependently selected fromF,

R @a) H; bmcl ro@']’l;yl gﬁ@bl&;) amdo ﬂkéﬂw grouﬂ dl)&. Csz'le]kszltD}mgmllpde) aCsy4

aiml or claim?7, o phar
exelgutiSh ignped Skices silun & » 31 eermar et firietelkhpapai ) a 5-14
meiBbered héteRuid cFRFDEA&EEN REIESAAL W) offi ARy Aub@akl With 1-4 LR’
substitute mnt "1-4 - 6 L'-R5 groups, wherein L' and

SromRBs;are as defined in cIa|n11 1 11. The conpound of

2an of claims 1, 7, or 10, or a pharmaceutically
lépnéweed@alb/tare a)H Wylﬂﬂlatogen or—NG1 dF —ENed)adt:, 10 tliel gpup, ) a Coo

alk%naf\ g%u& %%EE‘ZDI ]E;ynyq oquoﬁl)ray &3 1 rc;%’l@aﬂc}% g%oup, c) %96 14 arymgroup j)a3-14

membered cycloheteroalkyl group, k) a 5-14 membered heteroaryl group, 1) a C;.10 alkoxy group,
m) —NCy.10 alkyl, n) C(O)Cj.10 alkyl, and 0) C(O)OC.10 alkyl, wherein each of ¢) — 0) optionally
is substituted with 1-4 —L'-R” groups;

R*is a) H, b) —C(O)OR?, or ¢) a Cy.10 alkyl group;

R’, at each occurrence, is a) halogen, b) -CN, ¢) -NO,, d) oxo, ¢) =N—L'—R6,

f) ~O-L-R, g) —S(0)mR’, h)a Cy.10 alkyl group, 1) a C,.10 alkenyl group, j) a C,.10 alkynyl
group, k) a Cs_14 cycloalkyl group, 1) a Ce.14 aryl group, m) a 3-14 membered cycloheteroalkyl
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<N <N>NHHOO v, vi, vii viii, N<NNN*N S

SHH ix, x, xi, and xii, NNNN Hxiii, 3
wob@vaissoeach of i-xiii optionally is fused torer/phmoybs3421

group or a 5-6 nenbered heteroaryl 4 group, and

optionally substituted with 1-4 -L'-R5 groups, wherein

L' and R5 are as 5 defined in claiml. 6 7 12. The

groﬁprﬂﬁavﬁlﬁ 1afméniyer&f hedraariBerdup, wheldddn efeh o h) - ®loptionally is substituted
armaceytical Iy accept ab%e salt, 8 hydrate, or ester
Wltgﬁé‘réof WFRIPEI n R1 |s 134 V\D 2009/ 118305
PCT/ EP2009/ 053421 5) 13, The conpound of any
,@h@NBPC@F@pﬁtuwﬂfbb IQRaﬁd &@DmBPC&dbﬁQnwﬁ@@@gﬂ@awppmwﬂy

Sub%%ﬁgeet\@@p 421 8@h {&ydrate or ester thereof, wherein

I's sel ected m|-X|||, each of vvhich optionally

7 t.eds
R 1?5 eéﬁyﬁf%& Iﬁgl%“gyla é @P%P]b) ﬁ% 2-10 291%%7%’ é/rpr, f) a Cy10 alkynyl
groaj),lg\) hﬁg(lﬁlcmmy gﬂoop,l H§yl|()6,14 arfyCroilf), ipd k-}l Wmdn@erdieycloheteroalkyl
groﬁé,ar haef é‘ll égf]iﬂ)lﬁfefl ete%/ 1%601,5)? wof r%Pn?q%g}ggrf Det j%PBtéW][l)f ’is substituted

with 1:4 GL_ 6 ﬁldf@XY) (C3_ 14 cycloal kyl), -(Cl lo
al koxy) - (86 4 aryl), -(C1_10 al koxy)-(3-14 menbered

ohel u e, 11 I 4a t 10 alken
o Ry T R

gropp.ih) aylo-1gallsyny] geupse) B4 0y exchalliy Brogpol p Co-10aral geum 4) a 3-14

meﬁ{)g ed g%ccfbfr%’tergan_%ylkff(&ge S;blﬁe ) e}ég %{ll(réy %QI%?, %Et%i%l % érogl.ﬁ) \HRGI‘CIH cach of b) —

h) (Q)ftloflzhE’ iChutktuaddeyith trelpR ' gloepC2 10 aI kenyl group,
the C2_10

R at each occurrence, is a) halogen, b) -CN, ¢) —NO,, d) oxo, ¢) —OH, f) —NH,,

g) -NH(Ci.10 alkyl), h) -N(C;.1¢ alkyl),, 1) —CHO, j) —C(O)—Ci.10 alkyl, k) -C(O)OH,

1) -C(O)-OCi.10 alkyl, m) —C(O)SH, n) -C(O)—SCi.10 alkyl, 0) -C(O)NHa,

p) “C(O)NH(C.0 alkyl), q) —C(O)N(C;.10 alkyl),, r) —C(S)H, s) —C(S)—Ci.10 alkyl,

t) —C(S)NH,, u) —C(S)NH(C.1¢ alkyl), v) —C(S)N(Ci.19 alkyl),, w) —C(NH)H,

x) —C(NH)Ci.10 alkyl, y) -C(NH)NH;, z) -C(NH)NH(C.1 alkyl),

aa) —C(NH)N(Ci.1¢ alkyl),, ab) -C(NCy.19 alkyl)H, ac) —C(NCj.10 alkyl)-C .19 alkyl,

ad) —C(NCj.1o alkyl)NH(C1.10 alkyl), ac) —C(NCj.10 alkyl)N(C,_jo alkyl),, af) —S(O)nH, ag) —
S(O)u—Ci.10 alkyl, ah) —S(0),0H, ai) —S(O)n—OC1.19 alkyl, aj) —S(O)mNHa,

ak) —S(O)mNH(C1.1¢ alkyl), al) =S(O)mN(C1.10 alkyl),, am) —Si(Cj.10 alkyl)s, an) a Cy.1¢ alkyl
group, ao) a C,.j9 alkenyl group, ap) a C,.10 alkynyl group, aq) a Cy.10 alkoxy group, ar) a C;.jo
haloalkyl group, as) a Cs.14 cycloalkyl group, at) a Ce_14 aryl group, au) a 3-14 membered
cycloheteroalkyl group, or av) a 5-14 membered heteroaryl group;

L', at cach occurrence, is a) a divalent Cy_j¢ alkyl group, b) a divalent C».1o alkenyl group, ¢) a
divalent C,.10 alkynyl group, d) a divalent C;_jo haloalkyl group, d) a divalent C.;¢ alkoxy group,

or f) a covalent bond; and
m, at each occurrence, is 0, 1, or 2.

2. The compound of claim 1, or a pharmaceutically acceptable salt, hydrate, or ester thereof,
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11 al kynyl group, the C1_10 al koxy groups, the C3.14
cycl oal kyl groups, the 06.14 aryl groups, 12 the 3-14
woreetbaissds cycl ohet er oal kyl groups, and the 5- 1BCT/EP2009/053421
menbered heteroaryl groups 13 optionally is
substituted with 1-4 -L'-R10 groups, and L', R7, and
R10 are as defined in 14 claim1. 15 1 14. The
wh&eMTFOURH, 81T, k@l gboap, 8C:k, cyloalidil glolip, @fa 3184 m@Mmbared
har maceut i cal | 2 acceptable salt, hydrate, or ester
cyq{qheteersikyl grrapevhergn cpeh caf the/F 2 81KgnY i &ip thsfesi opilqaliys group, and
the ?thﬁhéﬁlyé d@@cm&ﬂateiloaﬂcﬂ %%%B%ph&%ﬁ?%%&ﬁthﬁéd%ﬂhqcﬁr ed
hyl',  n-propyl,
~L'i Rpgroppy, andil bR ard assiefipéd 1n2:lemat1hyl propyl ,
2 2- dlnethyl propyl 5 propynyl, cyanonethyl
I
t o t 4 c%g‘f Iéé{l/(} %lnﬁf E i %p%hoernﬁ??ﬁglltg£ ¥th ?5 ablﬁ s hydrate or
estef tHﬁ5e0fT\hhaerem osm dz Q)fall&n’lyl gjﬁulcd)lﬂlomll)isubiutuﬂeﬂ W1ﬂ311,-4 gﬁ),ups

or. a eutic ept abl e salt,
mdﬂ?ﬁ%ﬁngeBFm %%Peéﬁ& &%ﬁ% “i's a pyrazolyl
group dlsubstltuted 9 with nmethyl. 1 135 WO

4. 20 O%elcl)&ﬁﬁﬁnd?@ dn@'%l’@ﬁﬁﬁ@ﬁs 4k pharrﬂaﬁ}euﬂ-dhﬁy cedpabrRGaRfhydrate, or

a&g?one of clains 1, 7, or or a
estay ‘?Pefc\@]i’ﬁriﬂééi 1i§/2-3- dé“é%‘gﬁ?tgmyé saI t, hydrate, or ester
thereof, wherein R is a thienyl group, a pyridyl

5. 9r opiy cof‘np%ﬁnd ot zﬁl@%‘i"cbéimgf @Hp aor @@h%ﬁé&itﬁéhﬂ)@ﬁ&b‘;ﬁ&bl@@&ﬂt hydrate, or
I soxazol qup hi azol %g group, a triazolyl

estagitiesuient. & eramtRetlﬁr é@@mﬂlyclgalbm rogxeit %ﬂ4 wmbRred ﬁv¢1@hﬁé¢rp9lkyl group,

eacléé ecpzzl #g@u&?&tﬁgﬁ vsg{h%ngLﬁ Rls g%%B? Qﬁ%ﬂe{ull Y’ and R® are as defined

in dlaiprlopyl , t butyl, 7 (trlnEthyIS|IyI)nethyI benzyl ,
2-benzoxyethy| phenyl and 4-am nophenyl. 1 17. The
conmpound 0

6. pha ogllﬁou%cg?%/ %/alglc % é) h flgﬁerglageqtlfallyzaclgepé?bée %alt 8¥drat§t ar ester thereof,

whébRteo€;. 14\Wﬁbﬁkﬂ drbup @r tBd3 JIID@{HH}HerdQlf@UIDhetaroall(yl group is selected
pyrazol o[ 1, 5-a] pyri d roup
fro@ff%ﬁkﬁ{@}'kﬁ@ﬂ“b)ﬂ%’é? utéj g‘fp a(gyclgp'entyl group, a cyclohexyl group, a
!
cycodgeglgls]%b&p,?al pghgﬁ bﬂél%?f{)ulﬁggﬂ)\‘lémndﬁ%?&lfog téMﬁhﬁHoﬁllranyl group, and a
tetrplmdleqoradehgioypsel ected fromF, O, Br, -hKE, 5 - CF3,
net hyl, ethyl, i-propyl, t-butyl,

7. 1- hﬂgé’ oha&? Jﬁﬁ]ﬂﬁ %}[ld ﬁﬁl@t@éﬂt Fal%{/éc%%ﬂlble ?’ﬂ.dp%cﬁrate or ester thereof,

yra2|ny € conpound o
whdreihR' ipn Ca 1 phrgrageta G &d htjbrrﬂemié ﬂltiabjaeylgaiup cacR of which optionally

is S}ql?v?g\élﬁ%(ﬁwgﬁ T4y_s[a_re[é gt_gﬁéeo%rel e are as IaeﬁnR%i in claim 1.

8. The compound of claim 1 or claim 7, or a pharmaceutically acceptable salt, hydrate, or
ester thereof, wherein R' is a phenyl group optionally substituted with 1-4 groups independently
selected from halogen, —CN, —-NO», a Cy.¢ alkyl group, a Cs.14 cycloalkyl group, and a Ce.14 aryl
group, wherein cach of the Cy_jo alkyl group, the Cs_14 cycloalkyl group, and the Ce 14 aryl group
optionally is substituted with 1-4 -L'-R'® groups, and L’ and R'® are as defined in claim 1.

9. The compound of any one of claims 1, 7 and 8, or a pharmaceutically acceptable salt,

hydrate, or ester thereof, wherein R' is a phenyl group optionally substituted with 1-4 groups
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1 19. The conmpound of any one of clains 1-18, or a

phar maceutically acceptable salt, 2 hydrate, or ester
wo b@waof3ps wherein Y is -L- or -L-NR4-L-, and LpemdpPiRg9/053421

are as defined in 3 claiml1l. 1 20. The conpound of

any one of clainms 1-19, or a pharnmaceutically

acceptable salt, 2 hydrate, or ester thereof, wherein
inddpengently-sbiétedl fronmvi &1 IO R4S —o€iRCdridndthgm H, 3

C(OOR6, and a Cl_io al kyl group, and L and R6 are as

defined in cla The coppound of any
10.¢| alhpscompegnd cq'%zmpﬁarrfiﬂ%bwea I}ﬁaa%léﬁlﬂyaiﬂceptg% palt, hidrate, or
esté}ylsierrééfewh&émqst@& 511heﬁe%193ceﬁ2 r&wl I\%\_(I%ﬁH@opir%hﬁw ﬁl@sﬁtﬁemwuh 1-4—

L B\ngglfzoum( ®(h©}@®1L @d}@jéeas @fIBlenﬂh@mdon'pound of any one
of clains 1- or a pharmaceutically acceptable salt,
2

11. ngerc%%ﬁ)orlﬁ)& 0 Oug%g B%alng% §|O7If ;)/r ﬁgg ?P?&Hégge%tl alw %@eﬁﬁle salt,

hyc@atto,tqmsstmn@etpeﬁ cidntelinyths & Heohaubdrebimtorayl grhum,selantdd from
-OH, wherein R6 is as 4 defined in claim1. 1 23. The
conmpound of any one of clains 1-22, or a
phar macegL ally acceptable salt, 136 V\D 2009/ 118305+
PCT/ EP2004/ 053421 2 hy&@ or est er “¥hay eof , vvhereﬂrﬁ
Zis selectﬁedfrom CH2- - CH- 3
-C(O CH2-, -CH2CH(OH) -, CH2CH2CH(CH3) and
- CH2C( = -. 1 24. A cofjpound, or a pt;ﬁxr maceut i cal | yjy,
acceptabl e salt, hydrate, or ester thereof, the 2
corrpound sel ect ed from (E) N- hydr oxy- 3 (4 {

1-[ 2- (2-gerhyl - 1 Hundog’\
ks

-yl)-eth yrrolidin- »} -phenyl)f\aé,(lyl am de, ;’i\—g
(E)- N-hydrlexy 3 -(4- { 1-H3-(1 0
Hi ndol - 3-yl ) -propyl]-pyrrolidin-2-yl} -phenyl)

acryl am da, (E)-N-hydroxyi;3 -(4- { 1-[24i(1 viii,

Hindol -3-yl)-ethyl]-pyrrolidin- 2y|} - phenyl ) -

acryl am de, (E)-N hydr oxy 3 -(4- { N—N
1-12-(2- yl-indol- 1 2= )-ethyl]- pfgq\hidin-Z-yl}ém»
- phenyl )-(a yl ami de, (E)-¥ hydr oxy 3 - [ SN

1- (2-i ndol'sT - yI-ethyI)-pyEirolldln yI]thenyI} H
-acrylam de (E)-Nhydroxy-3-(4- f .
1-[ 2- (5- méhoxy- 2- met hyl X xi, and xii,

H i ndol-3-yl)-ethyl]-pyrrolidin-2- yl}
- phenyl ) - gcxy! am de,
?N,N
H

xiii,

wherein each of i-xiii optionally is fused to a phenyl group or a 5-6 membered heteroaryl
group, and optionally substituted with 1-4 —L'-R’ groups, wherein L’ and R’ are as

defined in claim 1.

12. The compound of any of claims 1, 7, 10, or 11, or pharmaceutically acceptable salt,

hydrate, or ester thereof, wherein R1 is
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(E)-N-hydroxy-3 -(4- { 1-[2-(2-phenyl -
H i ndol -3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-

waeooghsssnde, } - (E)- N hydroxy-3-[4-(1-f PCT/EP2009/053421

13.

2-[2-(5-nmethyl -i soxazol -3-yl)-1 Hindol-3-yl]-ethyl

pyrrol i din-2-yl)-phenyl]-acrylamde, (E)-3-(4- {
1-[2-(2-tent-butyl-6-nitro-1 Hindol-3 -yl) -ethyl]

-pyrro lidin-2 -yl } -phenyl)- N hydroxy-acryl am de,

(E)-3- (45/)3&

1-]2- (2-t\ nt/b yl - 6- met hanesul f onyl am no- 1

H i ndol -34yl)-ethyl]- pyrrolidin-2-yl}

- phenyl ) - N- hydroxy-acryl am de, (E)-3-(4- f

1-[2-(2-tent-butyl- |

- met hanesul f onyl - 6- met hanesul f onyl am no-1 H-indol -3 -

yl ) et h olidin

Y oo kR b B OF T . 10 54 1 Ay bphiepacputigally speeptable

1- daB; K)Ziri’f?tdﬂ)é!;ter]{h&ebﬂdﬂhlereﬁl RYik kelaqed ﬂrbﬂl 1-x111 each of which optionally
-pyrrolidin-2-y - phenyl)-acryl am de

[4 léiultf@ﬂlzfgd wm}ﬁcﬂr@wsm pwcben%ﬁ@ﬁwejdfmrwéps@(y—H@awS&O)mN
1- (_g-cl J]J\Z(Eg”%%ézf%ﬁgﬂ% {‘?1 ILa By S5 380 di n- 2-y1]

- phe(@y ho}aﬂéyl)ac?r Y4 awvindbered @E)lemthvdkﬁXﬂGl ro plyD2SpbA lzabaryl),
ri in-3-yl I yrr l i I - phenyl ] -

acr ﬂéé (fxy?@i‘%-cy‘{lgg[({&i’-_ @ﬁ ﬁg)t ﬂ?ﬁ X ): phenyl - 1

H D%(Cazoqiuco&y)d(mu fﬁr)én)bemdroryalbhamal?{yw Je€.. gmm.\x&}—(s-m heteroaryl),

éroxy acrylam de, (E)-N-hydroxy-3 - f
4 [%{ )10 pIKYB oy P-cizet10 alkeny|grgiwop{re-)o- bgrodp. -Gy gycloalkyl group,

PCT/ Eyé 8,9 /g?’(ﬁfgdré @W%%;mﬂc%%d C oggggfaﬂ(%ﬁgiggip and a 5-14 membered
[ 4he(tf(r®ryh.grphle rvxheamleta}clhorﬁshw(blm dk}’ﬂ Qouyls) thp hemydlfengbgrplip, the C 10
B Kb R TR one 20 £ 1 SHERYI! Eratpy s gyt rous.

( E) thB3 hiydr@xtyerdt {ydtohtteroalkyl groups and the 5-14 membered heteroaryl groups
1-[2-(4- hydr ox¥ phenylz et hyl ) - pyrrolidi n - 2-Y

ph‘gﬁvpﬁ yléé‘ﬂtgﬁ i jtedywith -é [3—}% groups, and L', R, and lglo are as defined in
{ (zik{ 2- (4-fl uoro- phenyl )-ethyl]-pyrrolidin-2-yl}

- phenyl ) - N- hydr oxy- acryl am de, (E)-3-(4-

{(S)-1-[2-(4-chloro-phenyl)-ethyl]-pyrrolidin-2-yl}

- phenyl ) - N- hydr oxy-
14. The compound of any of claims 1, 7, 10, 11, or 13, or a pharmaceutically
acceptable salt, hydrate, or ester thereof, wherein R is a pyrazolyl group optionally
substituted with 1-4 groups independently selected from F, Cl, Br, -OH, —CF3, methyl,
cthyl, n-propyl, i-propyl, n-butyl, t-butyl, 2-methyl-propyl, 2,2-dimethyl-propyl,
propynyl, cyanomethyl, 2-cyanoethyl, 3-cyanopropyl, cyclopropylmethyl,
tetrahydropyranylmethyl, phenyl, and trifluorophenyl.

15. The compound of any of claims 1, 7, 10, 11, 13, or 14, or a pharmaccutically
acceptable salt, hydrate, or ester thereof, wherein R is a pyrazolyl group disubstituted
with methyl.

135



e e Y e

[ Y N W

acrylamde, (E)-3-(4- f
1-[2- (3, 4-di chl oro-phenyl)-ethyl]-pyrrolidin-2-yl}

wo pduenyd3ps N- hydr oxy- acryl am de, (E)-N- hydr oxyPGI/EP2009/§53421

1-[2-(4-nitro-phenyl)-ethyl]-pyrrolidin-2-yl}
- phenyl )- acrylam de, (E)-3-(4- f
1-[2-(2-chl oro-phenyl)-ethyl]-pyrrolidin-2-yl}
- thﬂy| ) FHN-doyho Oy o f a&ﬁj‘royﬂ: afdlgliens 1( B) tBof #t, of a pharmaceutically
2, 4-di chl or o- phenyl ) - et hy iérolldln 2-yl}

pl@ﬁ%tﬁm?\ﬁ"ﬂyh}’@%’;@ orgé‘geg,‘[hgpﬁoaézvhe(eg} 3ls(a4hle¥1yl group, a pyridyl group,
1- [ gribdadzb kb o8ty 2R ok Sholylicfug: ¥intazolyl triazolyl
- phenlyl 31 - H’(Pg%}lgx - acorgléa?\rr%ﬂdg, p (l%)ﬂkl- #é’dr oxaff)g sropp- ¢ riazoly
4- [group, ora tetrazolyl group, cach of which optionally is substituted with 1-4 groups
1- (2

G B OE R e - B A b PN

1- ((thytdyl@ﬂyl)rﬂctpylt ednyl | etbydoky@uyir p}hdngll Bn®4 yimjindphetny! }
- acryl am de, (E)-Nhydroxy-3-(4- {

yI } W?P&é?%,{%hp 3@{121? lnér") Q?ggﬁarlnagé/ tica Hy g:icenp_tgt;le salt,

[h?ydeef]te QJ?EQEIQh%@ﬂ"Wh}regﬂbylg AR XMoRI ?b@u}o @Wrﬁ@ld distr|gyridyl group,
|} -pheny re)ca/dr oxy-acryl am de,” (E)

1- [aszr@lmwrldny Xi%ﬁh]@n‘yll EFLIQHW@MQX@PE@MEIQUBW%CBW whish

I 0
R e L TR G
- ac+®ﬂ’3amneﬁhgl ethé’E)—melyy thbotyy,-13hydréxyf Umefhylethyl, phenyl, pyridyl, and
Flyér |1d| n- -ethyl)-pyrrolidin-2-yl] -phenyl}
-acl?X? '™ de, (E) N- hydr oxy- 3- f
4-1(S)-1-(2-thiophen-3-yl-ethyl)-pyrrolidin-2-yl]-phen
yI }18. acrhelcdmipdend ¢Ehy Nnbyfleloxs-1317, of aﬂhz{rmaceutlcally acceptable salt,

glswnagén%élgst?r% %;eo %%r%g{llllﬂa{nr(]iR% 1ndepenc{1en‘3y ate H, F, Cl, and Br.

1 (3,3-dichloro-allyl)-pyrrolidin-2-yl]-phenyl}

- N- 1y dr opye-REpYhaNd Oy oné Eﬁ cldints 1-18, ora pharmaceutlcally acceptable salt,

[4-((S)-1-cyclopro ylnet qyrrolldlq -yl )-phenyl ]-N

- hylebidests.-oa 6341 th @ﬁquw 61@59 or-L-NR"-L—,and L and R are as defined in

[ 4- (6 1.1- cycl obut yl net hyl - pyrro

I|d|n yI) phenyl ] - N- hydr oxy-acryl am de, (E)-3-[4-(l

-cycl opentyl net hyl - pyrrolidin-2-yl)-phenyl]-N hydroxy-

acr3f). ami The, compound ofp ny onc of claims 1-19, or a pharmaceutically acceptable salt,
hydrate, or ester thereof, wherein Y is —L—NR4—L—, wherein R* is selected from H, -

C(O)ORS, and a C .9 alkyl group, and L and R® are as defined in claim 1

21.  The compound of any one of claims 1-20, or a pharmaceutically acceptable salt,
hydrate, or ester thereof, wherein Y is selected from —CH,—, -CH,CH,—, -CH,CH,CH,—,
—NHCH»—, —-N(CH3)CH>—, and —N(C(O)O-t-Bu)CH,—.

22.  The compound of any one of claims 1-21, or a pharmaceutically acceptable salt,
hydrate, or ester thercof, wherein Z is a divalent C_19 alkyl group optionally substituted
with 1-4 groups independently selected from oxo, =N—R6, and —OH, wherein R%is as

defined in claim 1.

23.  The compound of any one of claims 1-22, or a pharmaceutically acceptable salt,
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138 WD 2009/ 118305 PCT/ EP2009/ 053421 (E)-3 -
{4-1(S)-1-(2-cycl ohexyl -ethyl)-pyrrolidin-2-yl]-phenyl

WO 200bk183ds oxy- acryl am de, (E)-N hydroxy- 3- (4-PCT/EP2009/053421

{(S)-1-[2-(tetrahydro-pyran-4-yl)-ethyl]-pyrrolidin-2-

yl'} - phenyl)-acrylam de, (E)-N hydroxy-3 -
{4-1(S)-1-(2-pyrazolo [ 1,5

- a] }@dlhité idgeﬁeﬁ/thelebm%}:rem (skicdictd fdmy ! ¢H,phe Rt Bi,—, -CH,CH,CH,—,
-acryl am de

-3 -(4-
(5 -PHe 2 FEERIHORYT a6 bhERICHI G appgr FHACI QI
-ethyl] - pyrrolidin-2-yl} -phenyl)-acryl am de,

( E) 24N' hydeomyouhd; ét pHarhRendcalls aéc?eﬂofﬁﬁterhﬁit }BMF&?@ Qk Bstér thereof, the
alpyridin-3-yl)-ethyl]- pyrrolidin

bh@nmoyn@mlwt@ﬁm (E) - N hydr oxy- 3 - ( 4- {
(S) 1-[2-(2-trifluoromethyl-pyrazolo [

héﬁ%y%r I dfl}?{])ﬁ g@l é% é%l '%Wk-hﬁylrrl(lioq|3I }qs ethyl )f)y}'rohdln 2-yl}-phenyl)-

{(S)ac 982 et hyl - pyrazol of

1, 5-@&}- yd%;grﬁ(zw{ﬁ {3&(1h¥iddopyry[)qirbpgnﬁp%oﬂdln -2-yl} -phenyl)-
phe% la'nNd roxy acryl am de yd roxy
éN) 2- (1- hydr ox msthl eth é yrazol o
[1 B) al}W’in-’r (B2 md@f?ml) e}thxlﬁpyrr@d{n 1yg} -phenyl)y
_ phewspilgmidacr yl ami de, (E)-N-hydroxy-3 - (4- {
( ?) )(]]j) N2 i ;Rlyf €4Z|{f]122(2yhleﬁ)i¥/f ﬂl%lgi P gr%ye]hyi’] pﬁlohra}ﬂ'i gl}np}%nyl)

e lqk - rroI|d|n acrylam d
(E)- r oxy- 3 - (4-
(S) B)- ]Nthdzomfy} (4] h(ZamylbL byt-ethpl)@yfrolidis-2aj pphding jnacgylamide

(Bél) )(R{Wd]rox -3 4’- - - 50181%1&’)%} E jp{lﬁﬁyﬁ_ﬁ 1nr%1§1é? é/ﬁrgﬂ%ﬁ] -pyrrolidin-2-

%myf"’) ethyl]-pyrrolidin-2- yl}
th{E)‘-lN)—h}ah(myl -Bd-{ e [2-(2BpheBy |- HH-ifdol-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-
(S) a]:r}{lé%m@a tent- butyl 1 H-pyrrol o[2,3

AT RGBS il daysoon

1(2) yl ac la

1,2-xn 9;(4 m (@TM b@t&hyln)trdomn@ddlgm) echylpyrrodig2¥1}-phenyl)-
acq\y &hydr oxy 3 ( {
a] pyri di n- 3{
et r{ r o ?ﬂatqrabwy%ymc}thmﬁﬂ%ﬁ@wlyma@r LHind O&é y )-cthyl]-

(E) pgrrr@hdln{ -YI§phenyIpN(ty/dpxydicpdaride- | - phenyl -

H PYERZ -Qh- {4’- Y-l(i—t&; Bﬁ(tg/i 1 Me&ﬁa%kéu‘ﬂfoﬁyl% -Mllehlaﬁesulfonylamino-l H-indol-3-
yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide,
(E)-N-hydroxy-3-(4-{1-[2-(2-methyl-1H-indol-3-yl)-acetyl]-pyrrolidin-2-yl} -
phenyl)-acrylamide,
(E)-3-[4-(1-benzyl-pyrrolidin-2-yl)-phenyl]-N-hydroxy-acrylamide,
(E)-N-hydroxy-3-{4-[1-(2-phenyl-2H-pyrazol-3-ylmethyl)-pyrrolidin-2-yl]-phenyl } -
acrylamide,

(E)-N-hydroxy-3-[4-(1-pyrazolo[1,5-a]pyridin-3-ylmethyl-pyrrolidin-2-yl)-phenyl]-
acrylamide,

(E)-3-{4-[1-(3,5-dimethyl-1-phenyl-1H-pyrazol-4-ylmethyl)-pyrrolidin-2-yl]-
phenyl} -N-hydroxy-acrylamide,

(E)-N-hydroxy-3-{4-[(S)-1-(3-pyrazol-1-yl-propyl)-pyrrolidin-2-yl]-phenyl} -
acrylamide,
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phenyl ) - N- hydr oxy-acryl am de, (E)-Nhydroxy-3 -(4- {

(5)-1-[2-(3-net hyl -5-phenyl -i soxazol -4-yl)-ethyl]-pyrr
wobdoditms3gs yl} -phenyl)-acryl am de, (E)-N hydrpyEB2009/053421

-(4-

((5) 1{[2 (5- et hyl - 2- phenyl - oxazol -4-yl)-ethyl]- pyrrol

idin-2- yl} -phenyl)-acrylam de, (E)-N hydroxy-3

|
{ ggﬁgﬁh)[dg%)éyl? E[ Rg’f ii%)?éiﬁa%hr} 8%&3’&1\%2%{)' ﬁ%&ﬁl a@ry"l?arﬁflhé

( S) (E ]NZh}(dIOPWE?t -fd¢{1-ghencthyl-pyrrolidin-2-yl)-phenyl]-acrylamide,

pheﬁfggg X Szfgmﬁ(gﬂmg 0 2l it 241 pheny

trinmethyl
H pyYEa3q#- {(lS)le D2—(ét—1;h;dr§>—p¥)c;nylt)€ﬂﬂn}d] -pyr2elidliB9-yWBphenyl)-N-hydroxy-
20091 83de, PCT/ EP2009/ 053421 vyl }
d L
{ ( S)(E¥5 i;? a{g@ﬁ-@g{{-%ﬁré]%@y@_—ﬁh%—px@@y&n& -yl} -phenyl)-N-hydroxy-
yl)-ethyl]-pyrrolidin-2- yl}

h B IT8h 114 n roxy-
ey ey s
H pyrazol - 4y pyrrolidin-2-y

phe(ﬁW)h b‘k;{/l ﬁ%l‘\ymgmmlényll Ejlylﬂwbigralrl%w W} -phenyl)-
4- [ (aSh- 3!111(12 pyrazol -

l l m rox
L (@;th PyIs th'gijd Bh&(%)elhfﬂh;%ﬁb@dl}hne% gylmleﬁgg $€hydroxy-

yrrolidin-2-yl} - phenyl)-acryl am de,
( E) (E) @-44 {g 2 (2 4-dichloro- phenyl)-ethyl]-pyrrohd1n-2-yl} -phenyl)-N-hydroxy-
(S) -atryl@nidd,- br ono- pyrazol -1 -yl )-ethyl ]-pyrrolidin-2-yl

(S) RE?- -é%ﬁ‘%-é%ﬁé{om ﬁ% h?lgip%/%’oli&i%)% S g{bﬁ #1 FN-Aylrexy-

i diff phenyl ) - N- hydroxy-acryl am de,

( E) (El) INyiehrdoosy- B {4-( B2 ﬁyc&o{(}zQ@Berﬂl,l%t-}iy[)l-pm’foh&ﬂn Ppyn-paelyl]-
yl )acBiidiyidg, - pyrrolidin-2-yl} - phenyl)-acryl am de,
(E)

é) - l{la@mf& 3 é% &bb ﬁy@%a PRy L-ghyamwgrelidiprayibrhenyly-

pyr E nhep ¥
( E) ;ﬁ 2-1%\]' ld};(frd)kéf ‘{ 223 ydr])X}}\bJQ e@lﬁgﬁ%&&ﬁ)ﬁfhﬂ?ﬂpyrrohdm 2-yl}-
-yl) eth l]* rroI|d|n2 2d1%§>’
pher{i)-$= (N.{ﬂ“[ ﬂﬂ;-j@brlogtpl}qnam droxy-ethyl]-pyrrolidin-2-yl} -phenyl)-N-
hydroxy-acrylamide,

(E)-3-(4-{1-[2-(3,4-dichloro-phenyl)-2-hydroxy-ethyl]-pyrrolidin-2-yl} -phenyl)-N-
hydroxy-acrylamide,

(E)-N-hydroxy-3-{4-[1-(3-phenyl-propyl)-pyrrolidin-2-yl]-phenyl} -acrylamide,
(E)-N-hydroxy-3-{4-[1-(2-pyridin-2-yl-cthyl)-pyrrolidin-2-yl]-phenyl } -acrylamide,

(E)-N-hydroxy-3-{4-[(S)-1-(2-thiophen-3-yl-cthyl)-pyrrolidin-2-yl]-phenyl } -
acrylamide,

(E)-N-hydroxy-3-{4-[1-(3-methyl-butyl)-pyrrolidin-2-yl]-phenyl } -acrylamide,
(E)-3-{4-[1-(3,3-dichloro-allyl)-pyrrolidin-2-yl]-phenyl} -N-hydroxy-acrylamide,
(E)-3-[4-((S)-1-cyclopropylmethyl-pyrrolidin-2-yl)-phenyl]-N-hydroxy-acrylamide,
(E)-3-[4-((S)-1-cyclobutylmethyl-pyrrolidin-2-yl)-phenyl]-N-hydroxy-acrylamide,
(E)-3-[4-(1-cyclopentylmethyl-pyrrolidin-2-yl)-phenyl]-N-hydroxy-acrylamide,
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(E)-3-(4-
{(S)-1-[2-(4-Dbrono-3-net hyl -pyrazol -1-yl)-ethyl]-pyrro
wo cavniBeyl } - phenyl)- N-hydroxy-acryl am de, PCT/EP2009/053421
(E)-N-hydroxy-3 -(4- {
(S) 1-[2-(3-net hyl - pyrazol -1-yl)-ethyl]- pyrrolldln 2-y
- phenyl)-acrylam de, (E)-N hydroxy-3 -(4-

( S) (]]j 2{'4( E‘?rﬁe?h%)}clo%¥%ﬁze%yg p)bﬁo)hdgit f‘-ird]pggﬁf){lﬁ Q. %}ddrgxyz y
trifluoronethyl-pyr azol -yl)-ethyl]

py r(EZDIN lmbrdmo@-—S A-Y(SHp I‘{éfisctr)ih)atw-jpylam%yi) ethyl]-pyrrolidin-2-yl} -
( E) Iiﬂeﬁw}iﬂ@xlﬁmwe' f {4-

1- 2( % X Plyn d1?f1 etB}tﬁ pyrréhdln 2-yl]-
T i
]t LI(E?E‘) hyghq()ély)& -e4-Igsh 1 = Q}(E%ﬁﬂﬂ%}?}i(?l(’%;logﬂ,5-{a]pyrifiin-3-yl)-ethyl]-
1p(gﬁbericzhyl o%&wl@ﬂ) a@m ° 3 Jtriazol-4-yl]

- et I’{W ?ﬁdl{é{) 1- 2 (2 methyl pyrazolo[l 5-a ]pyrldln -3-yl)-ethyl]-
2- yIWﬂﬁH@ﬁﬂ ylﬂxmhwflbwylaw% ani de, (E)- N hydroxy-3

(4 (E N drdyk Zed-Leshl] ﬁ?@ﬁ&r&ﬁ%&l@r%o [1.5Hpyridin-3-yl)-ethyl]-

I
[lalg??gl}i?h% yaé(?%)g%llde( IO}/rg(()sl) 1-[2 (1 benzyl -1

H- [ (E% (81Dt lalPol2-athyltpyraapley]. §-2pyridir 3D et Jypyprolidin-2-yl; -
phelhylh})l)FNI\h}’dyCd«ymcwlamdyl am de, (E) 3-[4-((5)- 1- {

2- [ =2 HIIh eth (. eth razolo[1,5-a]pyridin-
Y |'¢1 alpy
T R e e

3

( S) (]E) E\]Zi}(d&b%yt-?&(ét‘ a(zSﬁ)-Il -(2yplyYazined hyj)}]raqug{ﬂ jSGa byr(ﬂmn—3 A/1)-ethyl]-
-yl pyrrofitti@ryily ph&rﬂ}ﬂ) N@/lﬁﬁhﬁl&/ 118305 PCT/ EP2009/ 053421

(9 %E?Wghy(d@%? ﬁ‘{/\? e rpé%r(ﬂ %Ylyrma@mmalwdelbﬁ eyl
- 2- 3Hy}“° f e%V “A (E)-N-hydroxy-3 -(4- {
( S) (E) Nzhfdlo@ei ‘ekesd-1- H2 -(1H-pyrrolo (52 3- b%pyrldln -3-yl)-ethyl]-pyrrolidin-2-

{ Ryt Hlidm R yl pyrroli
hen acr I am de, N- hydr ox
{2 [(é Z’r{éﬁ 1-]2-Cergre= F}ilfllfb@f"mhh%ﬁyh’ pmkfbwml) gthyl]-pyrrolidin-2-

H pyitaplny. Nﬂh}/dmxyp 1a}n1de

pyfdag? ﬁ%@&}’ﬁﬁ '{i bfﬂlx bz Brléjlﬂmy]dﬂl% £Bhs 1'??8%‘91‘@“ -

(4
é% rézol 4-yl) ethyl] pyrrolldln 2-yl}

pthle)-h)almmgyl 3(14 -{&)-1-[2-(2-methyl-imidazo[1,2-a]pyridin-3-yl)-ethyl]-
pyrrolidin-2-yl} -phenyl)-acrylamide,

(E)-3-(4-{(S)-1-[2-(3,5-dimethyl- 1 -phenyl- 1 H-pyrazol-4-yl)-cthyl]-pyrrolidin-2-yl} -
phenyl)-N-hydroxy-acrylamide,
(E)-N-hydroxy-3-(4-{(S)-1-[2-(3-methyl-5-phenyl-isoxazol-4-yl)-cthyl]-pyrrolidin-2-
yl}-phenyl)-acrylamide,
(E)-N-hydroxy-3-(4-{(S)-1-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethyl]-pyrrolidin-2-
yl}-phenyl)-acrylamide,
(E)-N-hydroxy-3-(4-{(S)-1-[2-(1H-pyrazol-4-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-
acrylamide,
(E)-N-hydroxy-3-(4-{(S)-1-[2-(1-methyl-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -
phenyl)-acrylamide,
(E)-N-hydroxy-3-(4-{(S5)-1-[2-(1,3,5-trimethyl-1H-pyrazol-4-yl)-cthyl]-pyrrolidin-2-
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(E)-N-hydroxy-3 - f 4-[(S)-1-(2-pyrazolo [ 1,5
-a] pyridin-3-yl-ethyl)-piperidin-2-yl] - phenyl}

wo amwslisns de, (E)-N hydroxy-3 - f 4-[(S)-1-(2-pgT/BEDI0D053421

[ 1,5 -a]pyridin-3-yl-ethyl)-azepan-2-yl]- phenyl}
-acryl am de,
3-[4-((B) - 2- hydr oxycar bamoyl - vi nyl ) - phenyl | - 4-[ 2- (2- e
t hylyilphtnyhdetylanit) - et hyI ]- p| per azi ne-1-carboxylic
d t t hyl - .
B ﬁ&i% gt s Ayl ar b toriain-2-
yI } ylbﬁléf‘rwl)) Wrwéﬁrd@rm@qz) N-hydroxy-3 -(4- {
[?(E§ 3- (mqmyﬂ 116y RARIpy Bnctiy1)3; ﬁﬁﬂﬂétﬂyln'kpﬁ{r%lﬂ -A)- ¥ﬂ1§/l
1d1n%frl¥ LBk ﬁN yég xly' am/ﬂ I91>8¥
1 5 (E} % Tyideioxy- %{ﬂﬂ (Sl Hytpyragp b biyhethiD-pyrrolidinghd hphanyl | -
acraytyéam@e, (E)-3- { 3-fluoro-4-[(S)-1-(2-pyrazolo |

1,5- (E%Ryljgyd% P4 ﬂ% qt B%%)meg%ﬂ p?/lra!zgf flyg e¥ﬁ)]1]' pﬁﬂ)%law 3 -yl}-
€2 1- (2 pyrazol of
5 -(B)-py(#H {d5)n-R-(#brembyplyyazply tyDtetidil hpydrotidin-2 yhephyeiny1)-N-
N hwdfdxz«sac@mmkiam de, (E)-3- o
{ 2- f(Ekl g O}%{ﬁggr 3 d?ﬁlﬁle%;i; a}z,r(gllz@h][é}ﬁ@-l’eﬁ{yﬁ].lpywolﬁgljnrb_-gl} -phenyl)-N-
Wg%fm de, (E)-3-
3 5 (Ey - W&@q% [4-9)- 121(3(,425%1&1@@?:1 1§yr[1201—,1 54 pdtayIN ipghiret Bn-2-y1} -
yl jﬁ%ﬁw cr fnﬁ&l i dl n eny
acr
- di r{éi ﬁﬁf‘ 1@14 ﬁ3a(2é€| dlmet i propék)f%hwdr@;yﬁ—fr@thyll HYI‘ﬁZ(ﬂ 1-yl]-
-yl ghylpRenglidin-2 nDhghenphtyl-brdrgxapirgamiqeg) - 3- (4- {
(S) (]]j) [5%4-({ S’)elt 4= b%og’io :la razol-1-yl)- ethyl]-pyrrolidin-2-yl}-
yrrolld|% 2-yl Y

phe@?@qw%ﬁr% E%[r y dgm de, (E)-3-(4-

( S) -(E)-pA4-({1S)bufy(d-18omo eB- mt[hhw)yrazol 1-yl)-ethyl]-pyrrolidin-2-y1} -phenyl)-

H- p)N-az«hbxyﬂraWDanecﬂd;yl ] pyr rolidin-2-yl} -

phe

4 Rﬁ%j“ % o SR ARGt Rl by pres b3 o

hen acrylamde, (E)-3-(4- {

(S (E) [\121;1}(@0@ -3 d4 S H2 A5 drhapiyyl @z @dzo B -yhbekhyd lepyfsdlidin-2-yl} -

- py rphénylj-girfladidey| } - phenyl)-N- hydroxy-acryl am de,
(E)-N-hydroxy-3-(4-{(S)-1-[2-(3-trifluoromethyl-pyrazol-1-yl)-cthyl]-pyrrolidin-2-
yl}-phenyl)-acrylamide,
(E)-N-hydroxy-3-{4-[1-(2-imidazol-1-yl-ethyl)-pyrrolidin-2-yl]-phenyl} -acrylamide,
(E)-N-hydroxy-3-(4-{(S)-1-[2-(1-methyl-1H-[1,2 3]triazol-4-yl)-cthyl]-pyrrolidin-2-
yl}-phenyl)-acrylamide,
(E)-3-[4-((S)-1-{2-[1-(2-benzyloxy-cthyl)-1H-[1,2,3]triazol-4-yl]-ethyl} -pyrrolidin-
2-yl)-phenyl|N-hydroxy-acrylamide,
(E)-N-hydroxy-3-(4-{(S)-1-[2-(1-trimethylsilanylmethyl-1H-[1,2,3]triazol-4-yl)-
ethyl]-pyrrolidin-2-yl} -phenyl)-acrylamide,
(E)-3-(4-{(S)-1-[2-(1-benzyl-1H-[1,2,3]triazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-
N-hydroxy-acrylamide,
(E)-3-[4-((S)-1-{2-[1-(4-amino-phenyl)-1H-[1,2,3]triazol-4-yl]-cthyl } -pyrrolidin-2-
yl)-phenyl]-N-hydroxy-acrylamide,
(E)-N-hydroxy-3-(4-{(S)-1-[2-(2H-tetrazol-5-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-
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WD 2009/ 118305 PCT/ EP2009/ 053421 (E)-3-(4-
{(S)-1-[2-(3-tent-butyl -5-nethyl -1

wok@ynesses - 4-yl ) -ethyl ] -pyrrolidin-2-yl} - PCT/EP2009/053421
phenyl ) - N- hydr oxy-acryl am de, (E)-Nhydroxy-3 -(4- {
(S)-1-[2-(2-isopropyl -2Htetrazol -5-yl)-ethyl]-pyrroli
din-2-yl} - phenyl)-acrylamde, (E)-N hydroxy-3 -(4- {
(S) -atryl@nidd- i sopropyl -1 Htetrazol -5-yl)-ethyl]-pyr

rol If‘&n l{z)ﬁly T’é’ gép g&l ) 2?5 ! }?yqiﬁ—lefetr%zo-l S(yﬁ‘} étll\llgllr]]}ll)glltrgfi((%ﬁ%-yl}-
tr| ) 2Htetrazol -5-yl ] - et hyl

Ehu Wiiéﬁ’fﬁ’*&: e e L

di n- 2- hen N- hydroxy-acrylam de, (E)-3-(4- {
(9) Ex p%hxdzo O3 [ Do ot Loy g1} | pyrazol-4-y]-
pyretth)ﬂ} ﬁ}’lmo P IyD-pieeyhHayyNmiggdr oxy- acr yl ami de,

(E) (1( §) -hydroxyimin ethyl-1 nyl-1H-
i e‘/ 2’ ‘? gt Y
EJ)Z/rE IE ?S%%)é?%ﬁ gc}r ﬁl (ﬁle Z(r%ifl\l- hygﬁ:iy 3

-[4- (EI S)hﬂm#y?l% fi4 1(1564 (ﬁmyraaebhlewlp)ymﬂml-% -yetthelxplpeBidin-2-yl]-
yI [phestlhyitrylamigyr r ol i di n 2 yl ) -phenyl]-acryl am de,

] tr Iﬁ%%é]l hy&li (ysg %—Ig{.}ﬁ]l (( )Pl’yFa&P Ef%%k)yyp}n 3 grl e]’[h}gl) -azepan-2-yl]-

phe hglﬂ% §-acrylamide, (E)-3 - [4-((S)-1- { 2-

[3, B- f@(ﬂﬁlhyﬂmxﬂlcarl{ahﬁ)@[ Ay pBePd -8 2 e tBA-DMLhddl-3-y1)-cthyl]-

H pyig#dindt %ﬁtboxylﬁtabl\d 1brt- butyl ester,

S e TR

E razin-

(Hia;bﬂhggqnym =agrylaraidpy| | - pyrrol i din-2- yl}

[ ghf(%)/ 5)&?-?—@-‘??—{2-&-9&%&9@1 iRadi4- yli—et@lﬁ)]-'p;ﬁerazin-}yl} -phenyl)-
pyar 4y|) ethyl] pyrrolidin-2-yl} -

pher(lj]) )\I-lw(b(pqye?néﬁq Henethyl H];(afp(yy@zolg{]( Fa]pjridin-3-yl-ethyl)-piperazin-2-

(S) ﬂ}lﬁlﬁlnﬁll a@f}&amlrde,rrei hyl -

H- py Y,

phe ?O{é fﬂu0¥0 %}14&‘) I(}eé z)(/) d:):f ORY @/ﬂ%}fy % %%fthil) -pyrrolidin-2-yl]-
{2 [ iﬁ%ﬁd} Yamideny| - et hyl ) - pyrazol o [

, 5-(B)-pyiBHdthildte-3- (S)yll (2-gtrhdid] 1,5-a]pyridin-3-yl-ethyl)-pyrrolidin-2-yl]-
pyrﬁh@hylmmhy?d—ry@.ad@ﬁamyde] propi onam de, N-hydroxy-3- f

4- .1 o
[ ( % Bt 0{I2rﬁu:§) § fﬁéﬁﬂy@) bl dal]wrlﬁpyﬁ ]yl-_ethyl)-pyrrohdln-2 -yl]-
enyl}-N-hydroxy- acrylaml
(E)-3-{3,5-difluoro-4-[(S)-1 -(2-pyrazolo[ 1,5-a]pyridin-3-yl-cthyl)-pyrrolidin-2-yl]-
phenyl} -N-hydroxy-acrylamide,
(E)-3-(4-{(S)-1-[2-(3,5-dimethyl-1 H-pyrazol-4-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-
N-hydroxy-acrylamide,
(E)-3-(4-{(S)-1-[2-(1-ethyl-3,5-dimethyl- 1 H-pyrazol-4-yl)-cthyl]-pyrrolidin-2-yl} -
phenyl)-N-hydroxy-acrylamide,
(E)-3-(4-{(S)-1-[2-(1-butyl-3,5-dimethyl-1 H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -
phenyl)-N-hydroxy-acrylamide,
(E)-3-{4-[(S)-1-(2-benzenesulfonyl-ethyl)-pyrrolidin-2-yl]-phenyl} -N-hydroxy-
acrylamide,

(E)-3-(4-{(S)-1-[2-(3,5-diethyl-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-
hydroxy-acrylamide,
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phenyl } -propionam de, N hydroxy-3-(4- {
(S)-1-[2-(1-isopropyl -1 Htetrazol -5-yl)-ethyl]

wo pywnod3pgi n- 2-yl} - phenyl) - propi onam de, andpPCEEPRI09/053421
- (4-
{(S)-1-[2-(1, 5-di net hyl - 3- oxo- 2- phenyl - 2, 3-di hydro-1
H pyrazol -4-yl)- ethyl]-pyrrolidin-2-yl}

thE B)(ZL '}I'(;gy(}?(g VoA Y)ll %%Qtﬁgh égraza_ hﬁ?gg%ﬁgﬂmoﬂﬁm -2-yl}-

any Q i ceut |
accejptrgbfe rate or ester thereof, wherein

t he (Ephiploydinakysd- (4 l{l@‘@Haf(ﬁtﬂ@emyb&mtytre&obépi)adﬂh}é]-B)atqli,din-2-yl}-
3 hyll’hemﬂ)aacrpllamﬂkl; er thereof is in the formof an

R AR LR e e e ﬂgp%t

t herfab@atzridhtphian}’é)ﬂfc@dﬂmtﬂ@ anount of a conpound of
any ]
ace @ @IH ﬁdrg}!gﬁ)}ff g 3% 34 ?ré% %&H Fg%lttjai/ol -5-y C} ethyl}

pha ceutic “carrier or excipient.
27. (B)-Be¢HO9D- lot2 tznthrrtthutylﬂgl atrdadtéaﬂytthsléptmoladm@tyt} -phenyl)-N-
the hydtdwdlcrydmndey ng contacting a 2 cell with a

n
oo 3&3@% tﬁﬁ SeBbp Sk R ey R pumolidinggpgj pheny)-N-
the frount sufficient to |nh|b|t a
deaqey-\W-iagieoxyl3-PB((SAL e[ g nafo-phenyhi2H-Rgasl-5-yl]-cthyl} -
deaggiglidine- qutpﬁe@e]ucrymlhmenet hod conpri si ng

cont actin onposi tion of

an dhbint %é%fYr% - &ﬁt 1’\:?8 M‘? g Pheny al@etew [ .-ylﬂrxnetﬁgl}'-g
met IWEFOB?’JHQ’%%P?‘H@’ pacgilaBidée, di sorder, condition, or

undggh B84, (p9)OCLSE-fbA- tﬁtﬁ IFR{TES |rid B R4 FBL IO - SRR SD 5 -

admﬁ%ﬁ‘,}tleﬁlmr Xg, ARl a ther apeutical I'y effectivé
3 anmount’ of rrpound of any one of clains 1-25, or a

phar(ﬁhédfht((S&éH y[3acdisthabil tesrahydro-pyranydlylatcéhydr | pyrgol-4-yl]-
t hercgiof} -pirrdalin-A-ybepheol |-oF-hydrext-iargamiddi sease,
di s h

n‘gﬁt; ﬁ}rlhr)lhd?czﬁgil Lﬁi é@@g lﬁ[gr(llil g?ﬁﬁglnﬁegﬁlﬂﬁ;?g?;% 4n){l?et?1yl -pyrrolidin-2-
mam%peg c@'s I'6n of claim26. 1 31. The method of
cl aiNsh@@ory- 3((146{(&} BE-(hetemothy hEH gysealseyl)ditgdfgerolidin-2-yl} -
conqjhbmﬂppropronaﬁldendes| red pr ocess is nediated by a
dea ase h | ai m 3 ei n
dea hadREs {35 gt el a0 Tehde -

d}‘p@Pé’Pﬁ%‘l - 32, vvher ein the disease, disorder,

ConCN-hyéﬁ’ny QI[4- (f)ungze[szL(n a6 dRyxgCiemsthiyB et @l) PGfaesiof It DBpRAdin-3-
undegj- étﬁﬂ}q;fyic}bh if bﬁﬁet@q%bﬁlbﬁﬁmd@ 3

rzgyl
neurodegenéer ati ve di sease, car di ovascul ar di sease

st r gkBydrany- édﬁdﬁ%@epﬂ@é%[éé Teyiding3iyhethyhriarohin- -2-yll-
di sahgeyli-peapiangaeds. r ed i rmunol ogi cal process, and an

f un%'hyéh%&fgt(h 9109)-1-[2-(1-isopropyl- 1 H-tetrazol-5-yl)-ethyl]-pyrrolidin-2-y1} -
phenyl)-propionamide, and

(E)-3-(4-{(S)-1-[2-(1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-
ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide.

25.  The compound of any one of claims 1-24, or a pharmaceutically acceptable salt,
hydrate, or ester thereof, wherein the compound or the pharmaceutically acceptable salt,

hydrate, or ester thereof is in the form of an enantiomer or a diastereomer.
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W s W

1 34. The nmethod of any one of clains 29-33, wherein

the di sease, disorder, condition, 2 or undesired
w@r@easss0s s sel ected froma cancer, a tunor, apCT/EP2009/053421

fibrosis, a neoplasia, psoriasis, 3 prostate

hyper pl asi a, Al zheinmer's di sease, Huntington's

di sease, Rubenstein-Taybis 4 syndrone, Parkinson's

disease nmuscul ar dystrophy, heart failure, cardiac

t t hr onb, | l t ,
o ke, ROV ARSI B G BE B GEH em cE S ggompound of
2008/, 146305, ST EP2PAOASAaNicoly ARG CHIEROSHR 0r B hercor

an arthrltls or arthritic condition. 1 35.
of andai phaguacewiatppereptablesantsepr ¢xsim@ltect ed from bral n

cancer, kidney 2 cancer, liver cancer, adrenal gl and
canger, bhLadgars %ﬁﬁ&ﬁﬁ a Béa%glillasé WL, ?i c%ﬁl%ﬁgﬁlg contacting a
3 esophagus cancer, arran ancer, on cancer

r e ctelinvidememnpoupd oﬁanayc @acednkens 1 -QdimrraeﬁaarmﬂacCIawak}y acceptable salt,

ol 1 DS AED crse (R Angnty et BBRF Sl ase SROFRET

cancer | ung cancer, colon cancer, breast cancer,
ovard. an A et Iinhilhﬁﬁ@ﬁj ééact%@l’h@e'fn, a deyinhb eredhodRdmprising contacting a
| euk . 1 36..The nethgg of any one_of cl ai 29-

35,
whe$S IVY]I q,]%o%ﬁlgp of glaum p6, ip-ap amauay sufficient to inhibit a geacetylase.
29. A method of treating a disease, disorder, condition, or undesired process in a
mammal, the method comprising administering to a mammal a therapeutically effective
amount of a compound of any one of claims 1-25, or a pharmacecutically acceptable salt,

hydrate or ester thereof.

30. A method of treating a disease, disorder, condition, or undesired process in a

mammal, the method comprising administering to a mammal a composition of claim 26.

31. The method of claim 29 or claim 30, wherein the disease, disorder, condition, or

undesired process is mediated by a deacetylase.
32.  The method of claim 31, wherein the deacetylase is a histone deacetylase.

33, The method of any of claims 29-32, wherein the disease, disorder, condition, or
undesired process is selected from an undesired proliferative condition, a
neurodegenecrative disease, a cardiovascular disease, stroke, an autoimmune discase, an

inflammatory disorder, an undesired immunological process, and an fungal infection.

34, The method of any one of claims 29-33, wherein the disease, disorder, condition,
or undesired process is selected from a cancer, a tumor, a fibrosis, a neoplasia, psoriasis,
prostate hyperplasia, Alzheimer’s disease, Huntington’s discase, Rubenstein-Taybis
syndrome, Parkinson’s disease, muscular dystrophy, heart failure, cardiac hypertrophy,

thrombosis, spinal muscular atrophy, stroke, Rett’s syndrome, Lupus, scleroderma,
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atherosclerosis, and an arthritis or arthritic condition.

35, The method of claim 34, wherein the cancer is selected from brain cancer, kidney
cancer, liver cancer, adrenal gland cancer, bladder cancer, breast tumor, stomach cancer,
esophagus cancer, ovarian cancer, colon cancer, rectum cancer, prostate cancer, pancrea
cancer, lung cancer, vagina cancer, thyroid cancer, sarcoma, glioblastomas, multiple
myeloma, gastrointestinal cancer, lung cancer, colon cancer, breast cancer, ovarian

cancer, bladder cancer, lymphoma and leukemia.

36.  The method of any one of claims 29-35, wherein the mammal is a human.
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