HYDROXAMATE- BASED | NHI BI TORS OF DEACETYLASES B
| NTRODUCTI ON [ 0001] Deacetyl ati on, catal yzed by
waole@oaisghases, relates to transcriptional regubPet/ERPIODO53421
proteins involved in signal transduction. Accordingly,
deacetyl ase i nhibitors can be used for the therapy of
pat hol ogi cal conditions or disorders wholly or in part
medi at eHYIHR OXAMATHIBASEIEBUEIBITORSOF DEATE TOANAISES BNS
or disorders can include retinopathies, age-rel ated
macul ar degenerati on, pjorizius; ngnangioblastona,
haemangi ona, arteri oscl : e wasti ng
condi tions such as nuscul ar dystrophi es, cachexia,
[o0biNt | DEHcerY1atios Waty2B® by HEHcLRIRBL Ratcstb $RASEIDiSNE Feg@fution of
rheumat oi d or rheumatic inflanmatory di seases,

progeapsdnnbgsido sgpaldragedpsden. sﬁ%‘iﬁ’@@glléafied?%ﬂﬂaﬁyﬁ@bttiﬂé p#fybe used for the
‘rhcﬂt??j Egﬁﬁdlo%%llcUﬁ(ﬁtloﬁ e(ﬁl%lk gdc?seﬁ lyad?qIn P%‘?Ing@lgt 'onc or more

I mmune. di sor ders an neopl astic ases.
deawisflemp&hi:s‘ei ccadhhyns welzoetey] agandludyi Ibilrtcma&netsaergebrelated macular

d y for. trﬁ{ ﬁia&thr itis and arthriticlcond i .

eg@%e% o0, By Y S PR QAP R AATBIE AP AP TGSSI TRy mppels Wasting

conlditiony suchial efus@hirQiys@ophids| ieh®diQMundhgon deysdri@e gnflammatory
-chronic asthma, arterial or_ post-transplantationa

diseapereues ey 'BpyaRteid os krymatic inflemumatomy dliscas| Gardgvasebridipeases such as
car&H@Pypccrt(r(ﬁ)hg ragd HENCAI18re otfcnalrﬂﬁsc%saﬁlﬁ gggﬁéﬁ%h N&okt b@6immune

pancreas, ast, stonmach, cervix, der, Kkidney,
disqrders mad eeOp@sb@tilagasse Mvrarspefsﬁcaelnd@neqtylhmhlbmwg can be useful for
trcatglng athrltls an%fa 11',81[%c01f81g10ns ie(g al& onﬁlﬁrétr?]q%acl%% 01(? artﬂrltls and the like),
othéiﬁfh@dﬂ"l@fnﬂ@ﬂiﬁmgttdry dRbreH, (c. gl,l lchﬂopicetstfhiytﬁl afeial aﬂﬂ)st-ﬁﬁlsplantatlonal

like), and |i uid tu | eukem as). [0002]
athgrg tff)ilwrlri ’HP%% an@ni&ebr@rda@%rsr(sﬁwém&ﬁ of dest %astromtestmal
tracd rﬁlaiiaetsr Qrthanstdha&letarilxl MSARE. 19, FHbShNGopHaud) OF AR,

|'s, histone deacetyl ase (HDAC) and hi st one
enda@etrytm,rhmgs beimawlanoget Iﬁmoscmﬂr@cmma saHamogy e¢ll ¢pfrcinoma of head and

R 0B AREE PRSED L PO BERL FTic Bopovi

tunioss @.gragukemidyul at or of gene expression that acts by
altering accessibility of transcription factors to

. 10003 ors have been st udi f

100BE, Bt PR BTy PR i PEFTPROE: i deEGL Eub For! MW acetyt
lysinB6h d%isittglct lIlr[Tﬁkb’rﬁmal BYRERiRH ddabstalhé M@0 PAdd HASne acetyltransferase

neopl asi as, e di seases, cardiovascul ar di seases
togah%r coatiokthe 1eérﬁ1d> f ﬁe"rti’lﬁr‘i@i ofi hisfency gnd nay B oRF grddasiegnaintain a
balMcE eRépc‘f'ﬁbl 9:#'121 on 1 oﬁc@hé Qtntaﬁ)'r ?cg%ﬂt@ortb? éc&?eeécxﬂlrcs&gﬁ that acts by

their antitu activities. For exanple, butyric acid
ah%w@ac«smdénuﬁammvewnonﬁmkmdmd@ﬂéodiuniphenylbutyrate

have been reported to induce apoptosis in vitro in

nma I [

00D B A ERLE IR B KA A IS EH R AR rative
disases, motudigatimbrsalsypelias lifacal o grditionagenplasibe cangee dibeyes,

end to e netabolized rapidi and have a.very short
cardigygscylpg Sfiaﬁewaﬁenttﬂfﬁ%‘{peﬁiﬁg%y %Y%isﬁﬁﬁlgngﬁﬁtse%awre specifically,
HDR&emhilitdeli 8 bé QferllTef theid BhtituMoP&@RitRE! FY dxb@plel Bl HEgid and its
trichostatin A and tragoxrn Trichostatin A an

derggtiypuinglafing sedinmnbpnydbytrratey Bae bepms regoyted orisduse @poptosis in vitro in
hudtsﬂﬂ!ol%nt &leif mil%ttﬁ%iaagnmﬁ%tﬁ%%tﬁi caeii)HE‘J ? H@w?ye(fl Bu?yrlc acid and its
tetrapepti , Is an rrreversible in
dcrmammlar(amnt HEAQ. as Ahbincw glogicnli aghnts bedause thoygtehd aplgxetabolized rapidly
have been studied for their anti-cancer activities,
the in vivo instability of these conpounds nakes them
| ess suitable as anti-cancer drugs. SUMVARY [ 0004] The
present teachings relate to conpounds of Fornmula I: O
iI\NOH R2 IHA-. R3 |; and pharmaceutically
acceptabl e salts, hydrates, esters, and prodrugs
thereof, wherein Rl, R2, R3, Y, Z, and = are as
defined herein [0005]The present teachings aIso

.. o o




i ncl udi ng pharmaceutically acceptable salts, hydrates,
esters and prodrugs thereof, and nethods of using
w@oomawsds of Fornula |, including pharmaceut i eel/ER2009/053421
acceptabl e salts, hydrates, esters and prodrugs
thereof, in treating pathologic conditions or
di sorders nediated wholly or in part by deacetyl ases,
andf 19K ¢ @ xaif3hest hhlAikUGi g . @HRTHISA EihKIBitd:s t}ﬁeh@@%&ﬂ aadiby for their
ef fective anpunt of a conpound of Fornula |
an‘up%@tnicgﬁ\p‘uwp%sr 1nélk1g%}céost§1 ENERRPH. nlgadostpa: éogn antlfungal and
ant%{‘m &, 9h éJ%?sﬂﬂé‘i ‘ﬂf&g bEmGARMA b ABS @hndHFRB%HES Syclic
I'ncl ude undesired proliferative conditions,
wum@mndde@@nmmamﬁwbndMQEQSésﬁmuaﬂdndﬂhﬁ@u%d&mugkmﬂﬂmaannand
trarﬁ) el;eggaen m@ggleg apti a?lrgciéié %cérlevgues n.ﬂ'gzr%vn\/o 1nFt§1§i?1§ye(§f‘these
conhptfu@dd meks the{no&%s]u’fﬂaelefa@mﬁgoarragf dasgael | as ot her
features and advantages of the present teachings wll
be nore fully understoodDE¥&E@E%§§EolIomrng
description and cl ai ns. SCRI PTI ON
[ 0007] Thr oughout the description, where conpositions
[0084]e OERGHrtdRattcahinda Yélng to tdiepoudiNgr Fo@iuladonpr i si ng
speci fic conponents, or where processes are described
as having, including, or conprising specific process
steps, it is contenplated {.hat conpositions of the
present teachings alR'o,cong i1y of, or
consist of, the reciteg co ents, RAnd that the
processes of t he presentrte (Gefi ngs al so consi st
essentially of, or congist of, the recited process
st eps. [0008]In t he appllcatlon where an el ement or
conponent is said to be inclugled in and/or sel ected
froma list of recited elenents or conponents, it
andSﬂ']ﬂtihzd:eblﬁbaUy dedeptabledakd) aydrakee celegimnt prodrugotipRoe MhepdmR ', R?, R,
ny one of .the recited el enents or conponents and
Y'%éW>b“§§V@ék@Ha*m%ﬁ?a group consisting of two or nore
the recited el enents or co onents [ 0009] The use

0085 1 t nEherspsent ewdingg @lso relatg éo pgiheds ofpreRaring pﬁl@pounds of Formulal,

1nc1uﬁ g%harmalaéﬁlcall? ﬁccef)@M'e @:Qts gﬂﬂé&kéﬂ e?c@rs ag4 Efoﬁh{g)é thereof, and methods
rstood as open- ended non-lirmti ng unl-ess

of L@pmofnpoalhdsy)f Soared I,ondedmg sleann[a@@llloqlmcm@ﬂmahsHe'drates esters

and PR F Buis ri PPl SrRlibtty SRt EBhy orin parcby
deavkreraeest foe eX}eS@IQfmdhﬁtﬁng sdriinisedpidg ' thérspdn e iy e ffactive amount ofa

uantléatlv val ue, F present t eachi ngs ﬁlso inclu
corpprund g E?Im h@érﬁ%tlﬁlgt oy EXapHered Nafigid| 1 neﬁiﬁiﬁ gegf. Examples Softhe
patﬁcﬂgglb t:bﬁ‘(ﬁﬂlén)é o? H@BI%.QTS%MGMH%@SIIC&%I&%QUWO%H%OH§ RBurodegenerative

term "about” refers to a 5% variation fromthe nom na
disepa¢sy eardiop@talpr disehou btipkise aur@@remgn@@laeasrtﬁatnﬂrarr@mrm discaskes,

rfor n actions is
undse&?é%iflm%{unl%fo ‘Fca} ]gr% esE’ees {1}‘1%1 £l 3 it noﬁée achi ngs remai n
oper abl e. Nbreover tmo or nore steps or actions may

[00Be] c Oﬁﬁhfotegdlnglameﬂ an ethasfeyturds @0d 2 vastagsea t]lnfeples;emt teachings will be

moﬁémﬁ%&t?%ﬁ %é@g{s\yﬁgﬁg%ﬁ%?@% and ite
esters, unless otherw se understood fromthe context

of the description ODEDMNILEBPIBSERIFTIEGN t 0 one
particular formof the compound, i.e., the compound

OOhg/]ér a Fgougho%g@? gfr:sré?lﬁtg(?ntel %lel[% e rtlsl{}]gflé esﬁlg%)%ii’ 34 having, including, or

"hal 0" or "hal ogen" refers to fluoro, chl oro, brono,

and i odo. [0014] As used herein, "oxo" refers to a

doubl e- bonded oxygen (i.e., =0). [0015] As used herein,

"al kyl" refers to a straight-chain or branched

saturated hydrocarbon group In sone enbodi nents, an

al kyl group can have from1 to 10 carbon atons (e.g.

from1l to 6 carbon atons). Exanples of al kyl groups

i nclude nmethyl (M), ethyl (Et), propyl (e.g., n-




propyl and isopropyl), butyl (e.g., n-butyl, isobutyl,
s-butyl, t-butyl), pentyl groups (e.g., npentyl,
w0 s@pam3ys , neopentyl), and the like. In sone PCT/EP2009/053421
enbodi nents, al kyl groups optionally can be
substituted wth up to four groups independently
selected from-L'-R5 and -L'-R10, where L', R5, and Rl
corﬁ?ffr%l@sspdcﬁﬁé Eétﬁ%eh@r@l\ﬁhereaplb@é&%s add &l’e}ébrﬂﬁfd@@ Baﬁﬁ@llﬁ@ﬂldlﬁg, or
has up to_4 carbon atons. Exanples of |ower al
cona}rg;mgssppcﬁgp g@ées‘q‘g{eﬁwlt 1S é@tﬁg{pp n%ﬁéw porp@osgtlons i %1@ @ant teachings
als@%sfsﬁ&?én%@ﬁ%bf oﬁ%sgf'&fy {he%&féa%oﬂl? oitknts, éptlﬂgtythe processes of the
| sobuty utyl, t-butyl) used here
pre8eal icechyhgs aﬂ@foenssttesseatlsltyrm gtrongtail thorechiedprobessd stapskyl
group having one or nore carbon-carbon doubl e bonds.
[OO%)gl i i ar ﬂ%t[&%n\&lﬁ?re an e%%?ﬁ% ngltpgllilﬁg‘lt gsgsrg dgtﬁ‘t’)g %Jclirlgf)gh f and/or
seleEYealprjnes hstfofaédﬂedylen@nm wpsompieudgeit giduihiyd yndprsapdnlydt the element

but en nten |, .hexenyl, but adi enyl , pentadie
or EREE T DGHOUE o AR deTE el PRE of B BiPBran g EDe seected from &
groGREORRER6 P& &Qﬁtbleefmem&&e@a@nieaslon&aﬁﬁtﬂien&such as in
2-butene) or tern1na| (such as in 1- butene) In sone
enbodi ments, al keny 9r aups @gtlonal can

(0089 st Thetseqt Uaettfﬁrru |dn<t ledegr dugedesndéls Tt |lgavge| st ey “having”

holyTdB® gehe @116 dd a5 BhOh-c MR hon-1iRRin AL Rl R aMPstated

) 0descrlebeerél1 lelzr el nO as%%7 gs usaed %rerlel hn asg%%y affpstate

othemfisr s to a straight chaln or branched al kyl group
havi ng one or nore carbon-carbon triple bonds. In sone

OO?? 8 g%@%?&gth?gmghm?%%qé&#& gl?e(r})é%gﬁtng {{llgzglvgrsa)%n}egs specifically

statEok atipivese. df addlikipmydhens thajpse ofithe tede “atiduy niy befops Dmyanyitative value,

but |, pentynyl and the.li ke,. The qgne. o re )
the BT EAPEOHYE e T ohen iy hmireih Qo saeeifigly stted
oth@rwlddl YO Q)se@herb @l e i aBoah réfsrs kda 15RWhM . frdrA tHeQ¥hinal value.

enbodi nent s, aIkynyI groups optionally can be
substituted with up four graqups independently

[00& E) ekt sheuld leﬁﬁlndﬁrstngﬁ]&at the orﬁgyo)f smeré)rqi_er foq@rfogﬁﬂlgmﬂam actions

is 1ﬁﬁﬁte@i§l §é)el§§% hdhgd Q@én@ ké&chlh%ql:ﬁl]aﬁsoﬁéﬁa%ﬁ m&%b%r two or more steps or
Koxy ers Lo an - group. Exanples’ of

wﬁ@hkm&ybgp@ubswdﬁmhm@exwéVhoxy et hoxy, propoxy (e.g.,
n- propoxy and i sopropoxy), t-butoxy groups, and the
ke. s +
00'125] Al \95%%1 r%%l%%l Y E?((gnn%ﬁ%ég 1[(;& ers detjﬁ%( L(?TIH% él}i éﬁ%g Er?dnlg ophgﬂnaceutlcally
accnmdbiy lsatlm hydratsh yhd Entays, upteespgrtheﬂwmr yndegtood ffiropr trhpybntbmt@f the

desF ORIt R L REl WAl 1 one Ritishi D of HREom AP gnd, € oy pimpound

e if awgpﬁmimgn 2a@éepfﬂb[e%ah e \o (5 E) o$bl§3§ﬁthérbl@fnt s. In sone
i ments anaIkyI group can have to 10 carbon

6 carb atons) Ex | es of.

Ooﬁéh oa‘i"%%egé‘l?r&ﬂ‘psg;rl?l cPrudeloesns refepys flugygeshlo @—&%mm iodo.

CHC12, CH2Cl, C2C15, and the |ike. Perhal oal kyl
[009410UP&s uded Bercird MW rOfeRUPS dBITEBbAIAI Jxy&dn (1. Be=0Yydr ogen

atons are replaced wi t h hal ogen at ons ze g ; CF3 and

are |ncluded within the definition

001Na| o%ff g herepry ralkyla hgffs to aSfezleghtcfhhla%hr%yhed@ﬁ%e%la@rocarbon
groﬁﬁvﬁl o holtthdts; bn dkHordiiEan h%@fr@ﬂnrl ‘[2)< lb%al%on goms% g., from |

, I is an intéger in the range of 0, and
to @rbml aterneg&ramples picalkdrggeips fincudeanhy! (Meb\ﬁhj/é ¢ER, hvaf!pnl (c.g., n-

is less than or equal to 2i+1. [0021] As used herein,
"cycl oal kyl" refers to a non-aromatic carbocyclic
group including cyclized al kyl, al kenyl, and al kynyl
groups. A cycl oal kyl group can be nonocyclic (e.g.,
cycl ohexyl) or polycyclic (e.g., containing fused,
bri dged, and/or spiro ring ystens), wherein the
carbon atons are | ocated inside or outside of the ring
system A cycloal kyl group, as a whole, can have from
3 to 14 r|ng atorrs (e g., from3 to 8 carbon atorrs for

o o I T A A



pol ycyclic ring systemwhere at |east one of the rings

inthe ring systemis an aromatic hydrocarbon ring and
w@nyoaidses aromatic rings in the ring system i PCI/EBE®09/053421

only hydrocarbons. In some enbodi ments, a nonocyclic

aryl group can have from®6 to 14 carbon atons and a

pol ycyclic aryl group can have from8 to 14 carbon

progylcaﬁm isophpyBI itylqe. gua wan, ibebusavabenl t-yutgh! gahedrduds (e.g., n-

defi ned chemi cal structure at any carbon aton(s

penﬂﬂabﬁoneéef&meopwtﬁ) sndBicdikst fnomeranbodimangralkyl groups optionally can be
sub@tq'?ﬁ%g'mlﬁto &} gg%df)g 1&(68%6&%“16%\’6% M YL aRORRY 110 R where L',

carbocyclic rin - napht hyl ,
R’ 2n qhapohatrhysl desameldﬂlamenyA lovmﬂeﬂahgmnpmulca@yd)amp toghahrtydneatoms.
Exam&fhfﬁc%/fj l?w%r & éreogl?g?ng i Ie I,r]n hyl%lpr?lgrr g? ol gro&olyFan 1F(%Propyl), and
butglagrb@sy ek, ﬁ-Bilt}ﬂ,gscb‘tﬁlt}fl Lgsladyl(t blﬁy],) having a bond in

conmon with) to one or nore cycloal kyl or

0 SR LR e B e BB oHea S B having ane
or rﬁM%'c@fb@ﬂ-tcaﬂbﬁn Gbu‘tﬂe bordR, IbARYdmI@dGEEhts, Wh bikBny Srédip can have from 2
6- bi cyclic cycloal kyl/aromatic ring system,

to l@f@lfb@ﬁ@mﬁe(e(gi feom 2 o ¢ earpehstemeh dixamids oéalasemfl gigipg fclude
B G Sk T A

the :hik5 Bhdreyarimae cyrbbrobeber dalbkythahes oandia igternah@uslystie @jhutene) or

ran.(i.e a .chronmen oup, chis
rerngl QGRS LoGishr b HE POR RS AarSRMial Fiog gpaiyean be
subGhitORE vamamRb @Sou@ﬁ irRiepdndeitBURRecicll Eortler bRNZRIAIIOR AW here L', R, and
ohenzodi oxol yl', chromanyl, indolinyl groups, and the
R"Jarqqs d eWﬁ*@é%@féhbodlnents each aryl group optionally
can be substituted with up to four groups
[ooil Pdepg thbirS €AIRGH B Okt O & draidRR R or bran a havin
17‘]0' Rsmsgg klslgl ar e%a}g o?ei%!r%: vy %efel n0 ]%Tooé;jse]@ ]kwusegp vine
Onehérné?ifﬁ cat’bhte?@b@amﬂe bangs. e1n§0tn@ ea)beélmmm prcallipmid eyosipicen have from

2td q"e l?cx%tt?e {fnomf?(hﬁ‘brﬂcgg%%rbo%f%hsg”ﬁxaﬁﬂarﬂe% o'?ﬁkﬁgﬁg@@grwcmde

ethyﬁ}&,rlﬁo@tnyl @atyhyl pereyof, amheherhm:g§he oné¢ bemoicrgrb®yLhdon tisple bonds
romatifa tains_at | east one ri Eg hetero atombﬂa.
canihepicmat (e X -bufyneyorfarpigal (ugh ap Iy, PRy BRY 40 fene gmbodiments,

alk iy groib@BBtichRlly EAMNetuBstitatod Hith Gip RETRF SRUPMdepRdSARB clected from
diments, heteroaryl groups can include nmonocyclic

—L] hg%)@rdoa{nﬂ ,rwlﬁ-‘g%L’r Bseddfo ynes descipaddestionat i ¢

carbocyclic rings, non-aromatic carbocyclic rings, or

n- a 2 I [

O R e e T A T S dar kg ¥ ¥howy eroups
inclde methaky. sthraxgt propoxat(cany-irepetyat copepoxyr blaroxt goups, and the
likthat results in a stable structure. Cenerally,

%eteroaryl rings do not contain 0-0, S-S, or S-0

bonds. However, one or nore Nor S atonms in a
[00he}t er Aauyet hglrem,l Palkgrthidverctiors @ianed— é]ky]@roulpyEXafhpﬂm of alkylthio groups

oxXi I hi ene S- lde thio Sdi oxi
m@awgﬁﬂa&h@f B PR lj’r(&gpél TR ﬁﬁwn%fla?pf@%fé ;butylthio
grobp€afd 1B MREr ed and 6- menber ed monocyclic and 5-6
blcycllc ring systens shown bel ow mhere Tis 0, S
'-R5, or N- R10, where L' and Rl are as
Ooa%lf i n/éﬂu%énh@ieﬁl 1@1%1&1 ecfegs t%}&%ﬂ@f@w&&wvﬁg opg Aggore halogen

subkt'f'tﬁ&ﬂ-fg CnkR¥ e %h%lodm{eﬁifs%’ll hachjt]kﬁor%)fJ)u p AAHhEY] to YLt 89n ¥ ms (e.g., from

pyridazinyl, pyrazinyl, triaz tetrazol yl,
pyrazol yl, i m dazolyl, |soth|azolyl thlazolyl
thiadiazolyl, isoxazolyl, oxazol yl , oxadiazolyl,

i ndol yl, isoindolyl, benzofuryl, benzothienyl,

qui nol yl', 2-nmet hyl qui nolyl, isoquinolyl, quinoxalyl,
qgui nazol yl, benzotri azol yl ,4 benzi m dazol yl
benzot hi azol yl , benzi sot hi azol yl, benzi soxazol yl ,
benzoxadi azol yl , benzoxazol yl, cinnolinyl,
1Hindazo|y| 2H—|ndazolyl |ndolizinyl, I sobenzof uyl ,



conmpounds of fornula (1) wherein one or nore atons are
repl aced by atons having the sane atom c nunber, but
w@nooaties3d€ nmass or mass nunber different from pETEEP2009/053421
atom ¢ mass or mass nunber usually found in nature.
[ 0031] Exanpl es of isotopes suitable for inclusion in
t he conpounds of the invention conprises isotopes of
1 tcfwaerrs@ﬁnomg)u Qﬂ&aﬂ@le@kﬂfﬁﬂdalﬁﬂ grépk Dude UG NC S, (JHF; CIBE CCl;,
such as 36Cl1, fluorine, suc

CH@@FCHz@d pﬂ(élS’ @G@PP liks. Pedelogfiey! goups. i F%b&fﬂupss%bﬂ?ielaéﬂ of the
hydl‘ﬁégn%ﬂqns]aﬁyrep%é@%h h§1%§$h ﬁ@mg-ép éﬁgoan%r&F;)SQre 1nc1uded within the

horus, such as 32P, and such’as
deﬂlﬂﬂ@Z]beﬂsilH(Yhﬁ Forexample, h€awvi leioaillsfdag@pesalshm/h t]asformula
L] aft.ford. cerit | n t herape
ik a0 3G B b ReRieE h bR B] facygy an inteser

in tﬁ@fange(amioez.l pm@fdeasleld j isfesy ithad o adjial td fie1.or reduced
dosage requirenents, and hence may be preferred in

1003 D e B oo s Sy i SNl ssgunypeiuding
cycHERVARE] ARay] bee Ellﬂ?cyﬁl}lrl%?odf)@ omytzra,akgpg@uﬁkanlBeeﬂoﬂoeyélﬁe{e 2.,
art or by processes anal ogous to those described 1n

cycldhex it erorphearglin- smcanisineas Binetl, bridgras and/rspirseiag Fysigms), wherein
the ld?r‘b&g a@& %Eeglr 9££d1|% fe bEQIABL GAhLE ¥mg th}l?én?d c?&gﬁFglyérQup, asa

hon- I abel ed reagent previously e
thE)@ﬁ0@%&&8&6&9¢¢hﬁ@2@@@ﬂ6@3&@hl@&ﬂsdﬁbmnﬂmmsﬁspemnmmydm

cyc hﬁcy?éﬁ%% ea?ti@\qgfs rog\all ogﬁofc ?)%E@undﬁﬁgrcél: g|r06{1p5 : Any suitable

rlngl aRdnadTie: G@lcdhRyl BEp 8drfte coRSIERTSlnka0 ME@dfibtdichemical structure.
ereof, wherein: = is a) a S|n9Ie bond or b) a double

EX%’&H%P ofpyelaikyl groveps Mﬁl@rﬂywp@m gyclousyl, %)clopsmzzi» eyclokexyl,
cyclldéje%f,)g?zam 21 g%{ol%eg@?ﬁ chboh&ad%hyﬁ%o}%ﬁvgfeég{f f8rbornyl,

group,
norgiRyll Qomhiyé Wyihmgfrty)lu pnd spyroft. dideahdrpro@e, &oval d@yhr;it homologs, isomers,

o185 R RSN 0 Lo SRl Phifqprin v
foubgroapGhddRnadiklylscigéod &omCQL'éRmde'—ﬂlqg eygle Igr RUPRd &)° aae as

C2 10 al kynyl grou -14 cycl oal kyl group, f)
deseygbef perging F @ﬁéaﬁplegﬁycw&yiamwyb@duwe}t%\a_ftﬂé P%@w@re oxo

up, or h) a 5-14 nenbered heteroaryl group, wherein
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each of b) - h) optionally is substituted with 1-4

-L'-R5 groups; R2 and R3 |ndependentuy are a) H b
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group, j) a 3-14 nenbered cycloheteroalkyl group, k) a
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S, and optionally contains one or more (e.g., one, two, or three) double or triple bonds. A
cycloheteroalkyl group, as a whole, can have from 3 to 14 ring atoms and contains from 1 to 5
ring heteroatoms (e.g., from 3-6 ring atoms for a monocyclic cycloheteroalkyl group and from 7
to 14 ring atoms for a polycyclic cycloheteroalkyl group). The cycloheteroalkyl group can be
covalently attached to the defined chemical structure at any heteroatom(s) or carbon atom(s) that

results in a stable structure. One or more N or S atoms in a cycloheteroalkyl ring may be



optionally is substituted with 1-4 -L'-R7 groups; R4

isa H b) -C(0O)OR6, or ¢c) a C1_10 al kyl group; R5,
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various enbodi nents, Rl can be a 5-14 nenbered
het eroaryl group optionally substituted with 1-4
-L'-R5 groups, where L' and’ R5 are as defined herein.
For exanple, the 5- 14 nmenbered heteroaryl group can
be selected from
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tetrahydroindolyl, tetrahydroquinolinyl, benzothienopyridinyl, benzofuropyridinyl groups, and
the like. In some embodiments, heteroaryl groups can be substituted with up to four groups

independently selected from LR’ or —L'—RIO, where L, RS, and R'? are as described herein.

[0026]  The compounds of the present teachings can include a “divalent group” defined herein
as a linking group capable of forming a covalent bond with two other moieties. For example,
compounds described herein can include a divalent Cy_1¢ alkyl group, such as, for example, a

methylene group.

[0027]  Asused herein, a “leaving group” (“LG”) refers to a charged or uncharged atom (or
group of atoms) that can be displaced as a stable species as a result of, for example, a substitution
or climination reaction. Examples of leaving groups include, but are not limited to, halide (e.g.,
Cl, Br, I), azide (N3), thiocyanate (SCN), nitro (NO»), cyanate (CN), tosylate (toluenesulfonate,
OTs), mesylate (methanesulfonate, OMs), brosylate (p-bromobenzenesulfonate, OBs), nosylate
(4-nitrobenzenesulfonate, ONs), water (H,O), ammonia (NH3), and triflate

(trifluoromethanesulfonate, OTY).

[0028] At various places in the present specification, substituents of compounds are disclosed
in groups or in ranges. It is specifically intended that the description includes each and every
individual subcombination of the members of such groups and ranges. For example, the term
“Ci.10 alkyl” is specifically intended to individually disclose Cy, C;, Cs, C4, Cs, Cg, C, Cs, Co,
C10, C1-Cyp, C1-Co, C1-Cs, C1-C5, C1-Cs, Cy-Cs, C1-Ca, C1-C3, C1-Cy, Co-Cyo, Co-Co, Co-Cs,
Ca-C7, C-Cs, Co-Cs, C5-Cy, Co-Cs, C3-Cyo, C3-Co, C5-Cs, C3-C7, C3-Cg, C3-Cs, C3-Ca, C4-Coo,
Cy-Co, C4-Cs, Cy-C7, C4-Cs, C4-Cs, Cs-Cyg, C5-Co, C5-Cs, Cs5-C7, Cs-Cs, C6-Cio, Cs-Co, C6-Cs,
Ce-C7, C5-Cio, C7-Co, C5-Cg, Cs-C1g, Cs-Co, and Co-Cyp alkyl. By way of another example, the
term “5-14 membered heteroaryl group” is specifically intended to individually disclose a
heteroaryl group having 5, 6,7, 8,9, 10, 11, 12, 13, 14, 5-14, 5-13, 5-12, 5-11, 5-10, 5-9, 5-8,
5-7,5-6, 6-14, 6-13, 6-12, 6-11, 6-10, 6-9, 6-8, 6-7, 7-14, 7-13, 7-12, 7-11, 7-10, 7-9, 7-8, 8-14,
8-13, 8-12, 8-11, 8-10, 8-9, 9-14,9-13,9-12,9-11,9-10, 10-14, 10-13, 10-12, 10-11, 11-14,
11-13, 11-12, 12-14, 12-13, or 13-14 ring atoms; and the phrase “optionally substituted with 1-4
groups” is specifically intended to individually disclose a chemical 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] Compounds described herein can contain an asymmetric atom (also referred as a chiral



Ov, vi, vii viii, NN,N N SSHHix, x, xi, and
Xii, NN wherein each of i-xiii optionally can be
wo pmedigzes a phenyl group or a 5-6 nmenbered heteeDaEP309/053421
group, and optionally can be substituted with 1-4
-L'-R5 groups, where L' and R5 are as defined herein.

center) and some of the compounds can contain one or more asymmetric atoms or centers, which
can thus give rise to optical isomers (enantiomers) and diastercomers (geometric isomers).
Compounds of the present teachings include such optical isomers and diastereomers in their
respective enantiomerically pure forms (i.c., (+) and (-) stereoisomers), in racemic mixtures, and
in other mixtures of the (+) and (-) stercoisomers, as well as pharmaceutically acceptable salts,
hydrates, and esters thercof. Optical isomers in pure form or in enantiomerically enriched
mixture can be obtained by standard procedures known to those skilled in the art, which include,
but are not limited to, chiral separation, diastereomeric salt formation, kinetic resolution, and
asymmetric synthesis. The present teachings also encompass cis and trans-isomers of
compounds containing alkenyl moieties (e.g., alkenes and imines). It is also understood that the
present teachings encompass all possible regioisomers and mixtures thereof, which can be
obtained in pure form or in substantially enriched mixture by standard separation procedures
known to those skilled in the art, including, but are not limited to, column chromatography, thin-
layer chromatography, simulated moving-bed chromatography, and high-performance liquid

chromatography.

[0030]  The present invention includes all pharmaceutically acceptable isotopically-labeled
compounds of formula (I) wherein one or more atoms are replaced by atoms having the same
atomic number, but an atomic mass or mass number different from the atomic mass or mass

number usually found in nature.

[0031] Examples of isotopes suitable for inclusion in the compounds of the invention
comprises isotopes of hydrogen, such as ’H and °H, carbon, such as ''C, C and "C, chlorine,
such as *°Cl, fluorine, such as '°F, iodine, such as '*’I and '*°I, nitrogen, such as BN and PN,

oxygen, such as 150, 70 and *0, phosphorus, such as 32p_and sulphur, such as g,

[0032]  Substitution with heavier isotopes such as deuterium, i.e. °H, may afford certain
therapeutic advantages resulting from greater metabolic stability, for example, increased in vivo

half-life or reduced dosage requirements, and hence may be preferred in some circumstances.

[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.
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i-xiii, each of which optionally can be substituted
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C6_14 aryl group, a 3-14 nenbered cycl ohet eroal kyl
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i m dazot hi azolyl group. In certain enbodinents, Rl can

be an indolyl group, a pyrazolo[1,5-a]pyridyl group, a

pyrrol o[ 2, 3-b] pyridyl group, or an

I m dazo[ 1, 2-a] pyri dyl group, each of which optionally

can be substituted with 1-40groups independently

selected fromF, d, Br, -NO®, -CF3, nethyl, ethyl,
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CH2CH(OH) -, -CH2CH2CH(CH3)-, and -CH2C(=NCH)-. In a
further enbodinent, Z can be CH2CH2-. [0047]In sone
wepdodissent s, conmpounds of the present teachi NnBST/ERIV09/053421
have Formula Il" or Forrmula I1": 0 R1-z
B yoote-ske VANH L HY [1', or O ;\NNHIH
A-.
RS, at cach occurrence, is a) H, b) —OR®, ¢) —S(O)uR®, or d) a C .0 alkyl group optionally

substituted with 1-4 -LR'® groups;

R is a) H, b) —OR®, ¢) -NR®R’, d) a C,_;¢ alkyl group, ¢) a C,.1o alkenyl group, f) a C,.10 alkynyl
group, g) a Cs.14 cycloalkyl group, h) a Ce_14 aryl group, i) a 3-14 membered cycloheteroalkyl
group, or j) a 5-14 membered heteroaryl group, wherein each of d) — j) optionally is substituted
with 1-4 -LR" groups;

R®and R, at each occurrence, independently are a) H, b) a C. alkyl group, ¢) a Cy.1¢ alkenyl
group, d) a C,.19 alkynyl group, ¢) a Cs.14 cycloalkyl group, f) a Cs.14 aryl group, g) a 3-14
membered cycloheteroalkyl group, or h) a 5-14 membered heteroaryl group, wherein each of b) —
h) optionally is substituted with 1-4 -L-R' groups;

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.19 alkyl, m) —C(O)SH, n) -C(O)—-SC;.10 alkyl, 0) -C(O)NHa,

p) “C(O)NH(C.10 alkyl), q) —C(O)N(Ci.19 alkyl)2, 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(C.1¢ alkyl),, ab) —C(NC;.10 alkyl)H, ac) —C(NCi.19 alkyl}-C1.10 alkyl,

ad) —C(NCj.10 alkyl)NH(C1.1¢ alkyl), ac) —C(NC;.10 alkyl)N(C,_1o alkyl),, af) —S(O),H,
ag) —S(O)n—Ci.10 alkyl, ah) —S(0O),OH, ai) —S(O)m—OCi.19 alkyl, aj) —=S(O)mNH>,

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 Cy.10 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 each occurrence, is a) a divalent Cy.;¢ alkyl group, b) a divalent C,.1o alkenyl group,
¢) a divalent Cy.1¢ alkynyl group, d) a divalent Cy.19 haloalkyl group, d) a divalent Cy.1o 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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R3 I'l"; including pharmaceutically acceptable salts,
hydrates, esters, and prodrugs thereof, wherein R1,
WER2009R88308., Y, and Z are as defined herein. [0PdBEPI009/053421
anot her enbodi nent, the present invention includes
conpounds of Fornula Ia: [0049] or a
phar maceutically acceptable salt, hydrate, or ester
borddh ey efding ) Q6MpydRlr Fithit: pr{:s@ﬁﬁt&&c‘ﬁ&hgls %arﬂhave@d?mula[l@ ObRréaula Ib:
is a) -CH2-, b) -CH2CH2-, or c) -CH2CH2CH2-; [OO053]Ri a
is a C6_14 aryl group, a 3- 14 nenber ed
cycloheteroalkyl ~groupo or a 5-14 nenbered heteroar

group, er ei 2 tiopnal ly is bstit _OH
1- 4 Lav%s%\ gr\\' 008¥]La is a) a digale i 7o N
al kyl groyp sdi valent C2_10 al kenyN 5 C) a

di val ent 10 kynyl group, or d) a‘coyale bond,
wher ei n eath of a)-c) optionally is subStituted with
1-4 - La'-Rba; [0055] R2a and R3a i ndependently are a)
H or b) halogen df -NO2, d) -CN, e) a ClL_10 &ty
gr C2- 10 Ikenyl group, g) a C2-10 al kynyl
wheji 5ﬁpR fﬁ ¥§W@§2Tﬂe€%@q6%¢k?ﬁ”@roup, i) a C6_14 aryI
a 3-14 nmenbered cycloheteroalkyl grou

0036 lhe«ﬁﬁ%wanh?étr%?né%ﬁy caybotlpr Cayp alkepyl gi@ipaﬁﬁféxcyakyny?gmup,
%rggéigalkﬂ)]%od}p;@% 9, e\?l\f'%ll@ﬂ)up, B)3- g@%r@é&ré@cﬁh&ﬁé{eroa‘ﬂm gR)u)I;, ora5-14

erein each e) o) optionall

mein er@du beteioant gepupi wherd eaph-of ﬂleF@?ao gltkombfi sroupoths 61 Redkyrad group, the

Cs. %%gaoﬁgﬁ%{élﬁoaﬁ%&6 17l %{Bﬁf),?%ég -:14 S%err}bg%g)qg/?:]ﬁf}éa}l’g%ﬁwggroup, and the
5- lmin_eilﬂ)e%dﬁmter@rr}dlgboup Jpti@ndlR; cha bakkl@ﬁyitedgwﬁm p-4 HL)-R groups and L'
10 k k C.1 ou
anddup g nelpin St himtes et i EYEPERET Sir o oatiyl
grop, QMBB ﬂrm%bé}e@c%wmﬁ drdipt @B@t@ﬁl}élac}géﬁﬁ@(jz W’Aﬁ{reﬁylrgroup, the
each of h) - n) optionally is substituted with 1-
Cs-ulcxiclpalhd gyeunyprd the 3-14 membered cycloheteroalkyl group optlonally can be

substituted with 1-4 —L'-R” groups, and L’ and R are as defined herein.

[0037]  Insome embodiments, R' can be a C,.1¢ alkenyl group optionally substituted with 1-4
—L'-R” groups, where L’ and R as defined herein. For example, R' can be a Cyio alkenyl group
optionally substituted with 1-4 groups independently selected from halogen, —CN, —NO,,

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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[ 0057] R6a, at each occurrence, is a) H b) -0R8a, c)

-S(0)nR8a, or d) a C1_10 al kyl group optionally
wendpstigst ed with 1-4 -La-RI' "', groups; [0058p&aP1089/053421

a) H b) -OR8a, c) -NRBaRl9a, d) a G _10 al kyl group,

e) a C2_10 al kenyl group, f) a C2_10 al kynyl group, g)

a C3_14 cycloal kyl group, h) a C6 14 aryl group, i) a

pyrﬁrlirggl g[ﬁﬁfﬁ) %ﬁﬁp’érﬁiypétﬁﬁﬁ ta&étﬁiﬁlyhﬁbﬁrgf}@ lgﬁ)up Oind,l 2 teﬁa}@dﬂ(ﬁbyranyl group,
ered heteroar & wher ei n each L 5
cachgf Wawawmomélwalbge w%a dyyitnt -4 -k’ RLgrqﬂergafvlgﬁr% ped R are as
3 ndent |y
RSB R Biem oSS! el riagercent
roup, d) a C2_10 alk nyI group, e) a C3_14 cycl oal kyl
(0039 louplh spyne am@@mnﬁr§Y0@r®w§6 igyhrounar it enebersd Hoterou
groﬁ g?tggftr\glﬁlgﬁl) ﬁoga%\gaglfoeei sﬁﬁsetg%tﬁgwfth 4 r@n? %r%??sohvg 1ie L'and R are
as ddﬁnsd,lbaélnt (111 e@ta\m’ etﬂnboﬂirﬂentsl,@\ RiPbe gplmmplsgro[uﬁ)@lﬁiﬁinehy suh‘stltuted with

1-4GResps Sy Ebedents il ogy RuIRAREIC TSP Groo M dpieh 2 v
cycﬁiah%'lkl%,up,' and-a@40, aty) gro@ﬁ Q})’he@-ealzﬁ o tHeNd 10 zlﬂ)é}é o), % C3]1) cycloalkyl

0C1_10 al kyl 0 4
grogp, and;(t}@)(M,@ aryggrozllp;@gg)mp&ag g sa1|bktypt)edc(\xqtgh 1 @cﬁﬂ%z ?g[omm, and L' and

Rloaljré(zys é%:gswm%% S%ﬂ_l%a[rﬁgli%r%@od&&n Oﬁ ( eg}‘yl&e' a %l?elt(ly%@ﬂ\;%ﬁronaﬂy
subst@iddtEh ¥ groBpNHIEcndent sklekted fom: IE(QUH)NPR ,~-OH), ~OCH3, and methyl.
-C(NH)NH(C1_10 al kyl), aa) -C(NH)N(C1_10 al kyl)2, ab)

004@; Nq&( ﬁﬁiusleélybohkm?n?ﬁqh( &%gll%a |]I£k2 nfe)mlﬁ%re)d)hqeaal{ﬁlgr(l%) dptionally

sub@ﬂﬂi%eﬁl\i(lfﬁ 1-40LaRR yiougs, vﬁfe)e E'SO0)RA aH, asaig)ined 1BO)NF& exdbhple, the 5-

0) 20H, | S 0 m OCi _10 al kyl, aj)
s'e%?rﬁmﬁ@temaw;l gmg?@)“ﬁ 3 kyl), al)
-S(0)n, N(C1_10 al ky1) 2, an) Sl(C1 10 al kyl)3, an) a

C1_10 al kyl group, ao) a C2-10 al kenyl group, ap) .
C2_10"&lkynyl group, < a Cl1_10 al] group, ar)

G _ionh al kyl grou k\é ) a C3_14 ngoalkyl gro

at) a C6H14 aryl groupQau) a 3-14 nesbered

cycl ohet er oal kyl group, or av) a 5-14 nenbered
het er oak,yl group; [00Gi]La, at each nigcurrence, is i&)
a divalent C1_10 al kyl group, b) a divalent C2_10
alkeny g oup, c) a dj v Ient C2_10 al kynyl group, d) a

di val & i Ohal oal roup, alent Cl_ 10—
alkoxykgroup or f) a alent bond592¥ﬂ [ 0062] m oy )

each occ¢lrrence, is 0, H1, or 2.

2009/ 118305PCT/ EP2009/ 053421 [0063]Cbnpounds of the
present V¢ eachi ngs canYbe sel ected fr¥inthe conpoundii
in Table 1. Table 1 Cpd

; N hy \',_N ~§N_§
il R N B
N N N
ix, X, xi, and xii,
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# Structure Name 1 HN. / 0O O NOHH
(E) - N-Hydroxy-3 -(4- {14242-

woredobsis3dst i ndol- 3-yl)-ethyl] - PCT/EP2009/053421
pyrrolidin-2-yll-phenyl)-acrylamde 2 HNO O O NOH H
(E) - N- Hydr oxy- 3- (4-
{1-[3-(1H i ndol-3-yl)-propyl]-pyrrolidin-2-yllphenyl)-
acryl argige 3

wherein each of i-xiii optionally can be fused to a phenyl group or a 5-6 membered heteroaryl
group, and optionally can be substituted with 1-4 —L'-R” groups, where L’ and R” are as defined

herein.

[0041]  Insome embodiments, R' can be selected from i-xiii, cach of which optionally can be
substituted with 1-4 —L'-R” groups, where R° can be halogen, -NO,, —S(0)R’, a C 1.9 alkyl
group, a Cy.10 alkenyl group, a C,.1¢ alkynyl group, a Cs_14 cycloalkyl group, a Ce.14 aryl group, a
3-14 membered cycloheteroalkyl group, and a 5-14 membered heteroaryl group, where each of
the Cy.10 alkyl groups, the C,.1¢ alkenyl group, the C,.1¢ alkynyl group, the Cs.14 cycloalkyl
group, the Ce 14 aryl group, the 3-14 membered cycloheteroalkyl group, and the 5-14 membered
heteroaryl group optionally can be substituted with 1-4 -L'-R'° groups, and L, R, and R" are as
defined herein. In certain embodiments, R' can be selected from i-xiii, cach of which optionally
can be substituted with 1-4 groups independently selected from halogen, -NO,, —S(O)uR’,
—(Ci-10 alkyl)—(Cs.14 cycloalkyl), —(Ci.10 alkyl)~«(Ce.14 aryl),

—(C1.10 alkyl)—(3-14 membered cycloheteroalkyl), «(Ci.10 alkyl)—(5-14 heteroaryl),

—(C1.10 alkoxy)—(Cs.14 cycloalkyl), —(Cy.10 alkoxy)—(Ce.14 aryl),

—(C1.10 alkoxy)—(3-14 membered cycloheteroalkyl), —(C1.10 alkoxy)—(5-14 heteroaryl), a Ci_10
alkyl group, a C,.19 alkenyl group, a C,.10 alkynyl group, a Cs.14 cycloalkyl group, a Ce.14 aryl
group, a 3-14 membered cycloheteroalkyl group, and a 5-14 membered heteroaryl group, where
cach of the Cy.o alkyl groups, the C,.1o alkenyl group, the C,.19 alkynyl group, the Cy_1o alkoxy
groups, the Cs_14 cycloalkyl groups, the Ce_14 aryl groups, the 3-14 membered cycloheteroalkyl
groups, and the 5-14 membered heteroaryl groups optionally can be substituted with 1-4 —L'-R"
groups, and L, R7, and R' are as defined herein. In particular embodiments, R'canbea
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.
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HN. / OO0 NOHH(E)-NHydroxy-3 -(4- {1- [2
-(1H ndol-3-yl)-ethyl]-pyrrolidin-2-yll -
w@b@asigzeacryl am de 4 01114N 1101 O NOH H PCT/EP2009/053421
(E)- N-Hydroxy-3 -(4- {14242-
met hyl -i ndol-1-yl)-ethyl]-pyrrolidin2-yll-phenyl)-acry
lam de 5 01114N lel O N.OH H (E)- N Hydroxy- 3-
{4-[1-(2-indol-1- yl-ethyl)-pyrolidin-2
-y1] - phenyl | acryl anide 6 H I!k/ )
N
[0042]  In an embodiment, R'can be H . In another embodiment, R' can be

disubstituted with methyl.

[0043]  In some embodiments, R' can be a bicyclic heteroaryl group optionally substituted
with 1-4 -L"-R’ groups, where L' and R’ are as defined herein. For example, the bicyclic
heteroaryl group can be selected from an indolyl group, a pyrazolopyridyl group, a
pyrrolopyridinyl group, an imidazopyridyl group, a benzoisoxazolyl group, an indazolyl group
and an imidazothiazolyl group. In certain embodiments, R' can be an indolyl group,

a pyrazolo[1,5-a]pyridyl group, a pyrrolo[2,3-b]pyridyl group, or an imidazo[1,2-a]pyridyl
group, cach of which optionally can be substituted with 1-4 groups independently selected from
F, Cl, Br, —-NO,, —CF3, methyl, ethyl, i-propyl, t-butyl, 1-hydroxy-1-methylethyl, phenyl, pyridyl,
and pyrazinyl.

[0044]  In various embodiments, R” and R? can independently be H or halogen. In some
embodiments, R’ can be selected from H, F, Cl, and Br. In some embodiments, R* can be

selected from H, F, Cl, and Br.

[0045] In various embodiments, Y can be —L— or —-L-NR*-L—, and L and R* are as defined in
herein. In some embodiments, Y can be -\L-NR*-L—, where R* can be selected from H,
—C(O)ORS, and a C .1 alkyl group, and L and R® are as defined herein. In particular
embodiments, Y can be selected from —-CH,—, -CH,CH,—, -CH,CH,CH,—, -NHCH,—,
—N(CH3)CH2—, and -N(C(O)O-t-Bu)CH>—. In a preferred embodiment, Y can be —CHj-.

[0046]  In various embodiments, Z can be a divalent Cy.j¢ alkyl group optionally substituted
with 1-4 groups independently selected from oxo, =N—R6, and —OH, 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,CHy—.

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

Formula I1";
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0111 0 O NNO1-1 H (E)-NHydroxy-3 -(4- {1- [2 -(5-
met hoxy- 2-net hyl- 1H i ndol-3 -yl)-

wetbdogdjsspyrrol i din-2-yll-phenyl)- acrylam de RE/EP2009/053421
2009/ 118305PCT/ EP2009/ 053421 Cpd # Structure Nane 7
N4 [/ OHO NO" (E)-N-Hydroxy-3 -(4- { 1 42 -G
phenyl - 1 Hindol-3 -yl)-et hyI] - pyrrolidin-2-yll
-phenyl)-acrylamde 8 H,N /\

R Ri\ A
\Z‘\)/l\/
N //
(YR
Y/_

II', or

O

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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*I' 0O NOHH(E)-N Hydroxy-3-[4-(1 - {2-[2-(5 -

nmet hyl -i soxazol -3-y1)- 1 Hindol-3- yl] -ethyl} -pyrro
wo pavniBey 1) - phenyl] - acrylamde 9 N O N 4111r¢T1/@P109/053421

NOHH(E)-3-(4- { 1 42-(2-tert-Butyl-6-nitrol

Hindol-3 -yl)-ethyl] -pyrrolidin-2 - yll

- phenyl ) - N-hydroxy-acrylamde 1 O HHN ,S-\N. / d\
LaCR™ 0O NOH H (E)-3-(4- { 1 42-(2-tert-Butyl-6-

met hanesul f onyl am no- 1H i ndol- 3-

(0088, ct E4od BN cRrdrafly Gre) b ord) Bl o) N0 d) CN. ) a 1 alkyt
group, f) a Cy.19 alkenyl group, g) a Cs.10 alkynyl group, h) a Cs.14 cycloalkyl group, 1) a Ce.14
aryl group, j) a 3-14 membered cycloheteroalkyl group, k) a 5-14 membered heteroaryl group, 1)
a Cy.10 alkoxy group, m) —NCj.jo alkyl, n) C(O)C,.1¢ alkyl, and 0) C(O)OC,.j¢ alkyl, wherein
cach of ¢) — o) optionally is substituted with 1-4 —La—R"™ groups;

[0056] R*®, at each occurrence, is a) halogen, b) ~CN, ¢) —-NO,, d) oxo, ¢) =N-La—R*,

f) —O-L'—R%, g) —=S(O)uR"*, h) a Cy_1¢ alkyl group, i) a C,.19 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 -La—R'* groups;

[0057] R® at cach occurrence, is a) H, b) —OR®, ¢) =S(0)nR™, or d) a Cy.10 alkyl group

optionally substituted with 1-4 —La—R'* groups;

[0058] R™is a) H, b) —OR™, ¢) -NR¥R™, d) a C\.1o alkyl group, ¢) a C,.10 alkenyl group, f) a
Ca.10 alkynyl group, g) a Cs.14 cycloalkyl group, h) a Ce_14 aryl group, 1) a 3-14 membered
cycloheteroalkyl group, or j) a 5-14 membered heteroaryl group, wherein each of d) —j)
optionally is substituted with 1-4 -La—R'® groups;

[0059] R*and R™, at each occurrence, independently are a) H, b) a Cy.1o alkyl group, ¢) a C,.
10 alkenyl group, d) a C,.10 alkynyl group, ¢) a Cs.14 cycloalkyl group, f) a Cs.14 aryl group, g) a
3-14 membered cycloheteroalkyl group, or h) a 5-14 membered heteroaryl group, wherein each

of' b) — h) optionally is substituted with 1-4 —La-R'® groups;

[0060] R'® at each occurrence, is a) halogen, b) —CN, ¢) -NO,, d) oxo, ¢) —OH, f) -NH,,
g) -NH(C1.10 alkyl), h) -N(C,.;¢ alkyl),, i) —CHO, j) —C(0)-C\.y¢ alkyl, k) —C(O)OH,

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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\'S /IINO 04112 V' \ TS NHO/ 1.1 0O NOH H (E)-3-(4-

{ 14242-ten-Butyl-1- - mmee tt hh aa ile ss uu 11 ff
wWo@oo0an1sgys 11 - abmi no-1 Hindol-3 - PCT/EP2009/053421

yl)-ethyl]-pyrrolidin-2-yll -phenyl)-

N- hydroxy-acrylamde 12 HN. 1 OCH O NCH

(E)-N-Hydroxy-3 -(4- { 1 42 -G nethyl- 1 Hindol-3
ad)~CINERERUWINH(CRYalgL, dén-ENY, Jo 2Bl Jo A6 )] S5 8(©).H, ag) -
S(O)n—C1.10 alkyl, ah) —S(O),0H, ai) —S(O),—OC1.10 alkyl, aj) =S(O)NH>,
ak) —S(O)mNH(C1_10 alkyl), al) —S(O)mN(C1_10 alkyl)2, am) —Si(Cl_lo alkyl)3, an) a C].]() alkyl
group, ao) a C.10 alkenyl group, ap) a C.19 alkynyl group, aq) a Ci.10 alkoxy group, ar) a Ci-1o
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;

[0061] La, at each occurrence, is a) a divalent C.1o alkyl group, b) a divalent C,.o alkenyl
group, ¢) a divalent C,. 1o alkynyl group, d) a divalent Cy_;¢ haloalkyl group, d) a divalent C;.;o

alkoxy group, or f) a covalent bond; and

[0062] m, at cach occurrence, is 0, 1, or 2.
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wo Bewaydzepyrrolidin-2-yl)-

WD 2009/ 118305PCT/ EP2009/ 053421 Cpd # Structure

13 1F 00 NOHH(E-3- [4( 1

- N- hydr oxy-acryl am de

phenyl ]
14 NNQ----\ N40 O -CH N

Nane

PCT/EP2009/053421

[0063] Compounds of the present teachings can be selected from the compounds in Table 1.
Table 1
ng Structure Name
H
N
/ o (E)-N-Hydroxy-3-(4-{1-[2-(2-
1 Xy OH methyl-1H-indol-3-yl)-cthyl]-
N H pyrrolidin-2-yl} -phenyl)-acrylamide
HN \ O
AN N ~OH (E)-N-Hydroxy-3-(4-{1-[3-(1H-
2 H indol-3-yl)-propyl]-pyrrolidin-2-yl} -
N phenyl)-acrylamide
H
N
/ o (E)-N-Hydroxy-3-(4-{1-[2-(1H-
3 XN -OH indol-3-yl)-ethyl]-pyrrolidin-2-yl} -
N H phenyl)-acrylamide
g g
N . _OH (E)-N-Hydroxy-S -(4-{1-[2-(2- N
4 \\\ N methyl-indol-1-yl)-ethyl]-pyrrolidin-
N 2-yl}-phenyl)-acrylamide
D
N . _OH (E)-N-Hydroxy‘-S‘- {4-[1-(2-indol-1-
5 \\\ N yl-ethyl)-pyrrolidin-2-yl]-phenyl} -
N acrylamide
N
/ o (E)-N-Hydroxy-3-(4-{1-[2-(5-
6 - A _OH methoxy-2-rr}e‘thl- 1H-indol-3-yl)-
O ” cthyl]-pyrrolidin-2-yl} -phenyl)-
N acrylamide

19




H (E)-N Hydroxy-3 - {4-] 1
- (2- phenyl 2H pyr azol - 3-yl net hyl ) - pyrrol i di n2-y1l] - pheny
wo poovacssgs amde 15 N el O NOH, H (E)-N HydrexcyEB2009/053421
-[4-(1 - pyrazolo [ 1 ,5 -a]pyridin-3
-yl met hyl pyrrolidin-2-yl)-phenyl]-acrylamde 1 6 N *
11 00O N.OHH (E)-3- {4-] 1 -(3,5 -Dinmethyl- 1
-phenyl 1 H pyrazol -4-yl net hyl)-pyrro

Cod' i dinZ2-yI]-phenylt -N-hydroxy-acryfjam de 17 tef O
5 Structure Name
H
S
Q / O (E)-N-Hydroxy-3-(4-{1-[2-(2-
7 X N/OH phenyl-1H-indol-3-yl)-ethyl]-
N H pyrrolidin-2-yl} -phenyl)-acrylamide
H
N (7
/ 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
/ Q (E)-3-(4-{1-[2-(2-tert-Butyl-6-nitro-
9 X ~\OH | 1H-indol-3-yl)-ethyl]-pyrrolidin-2-
N H yl}-phenyl)-N-hydroxy-acrylamide
H N
~gN ) o (E)-3-(4-{1-[2-(2-tert-Butyl-6-
10 J o e _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-
SSSNTTY ”/ methanesulfonyl-6-
11 o N methanesulfonylamino-1H-indol-3-
yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-
Y N-hydroxy-acrylamide
—»>~NH
2/
H
N
/ o (E)-N-Hydroxy-3-(4-{1-[2-(2-
12 0o N y-OH methyl-1H-indol-3-yl)-acetyl]-
N H pyrrolidin-2-yl} -phenyl)-acrylamide




w@a 2009A18303N, OH H (E) - N- Hydr oxy-3 44-((S) -
phenyl acetyl - pyrrolidin-2-yl)-

N, OH H (E)- N-Hydroxy-3 - {4-[(S)-

-yl -propyl)-pyrrolidin-2- yl]

1-(3 - pyrazol- 1
-phenyl } -acrylam de 18
1 - PCT/EP2009/053421

phenyl] -acryl am de

19 11/ 0 0 N 1H (E)-N Hydroxy-3 -[4-(1

- phenet hyl pyrrolidi n-2-y1)-phenyl

Facryl am de

Cpd
#

Structure

Name

13

-OH

/

(E)-3-[4-(1-Benzyl-pyrrolidin-2-yl)-
phenyl]-N-hydroxy-acrylamide

14

(E)-N-Hydroxy-3-{4-[1-(2-phenyl-
2H-pyrazol-3-ylmethyl)-pyrrolidin-
2-yl]-phenyl}-acrylamide

15

(E)-N-Hydroxy-3-[4-(1-
pyrazolo[1,5-a]pyridin-3-ylmethyl-
pyrrolidin-2-yl)-phenyl]-acrylamide

16

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

17

(E)-N-Hydroxy-3-{4-[(S)-1-(3-
pyrazol-1-yl-propyl)-pyrrolidin-2-
yl]-phenyl}-acrylamide

18

(E)-N-Hydroxy-3-[4-((S)-1-
phenylacetyl-pyrrolidin-2-yl)-
phenyl]-acrylamide

19

-OH

Ir=z

(E)-N-Hydroxy-3-[4-(1-phenethyl-
pyrrolidin-2-yl)-phenyl]-acrylamide

21




20 HO 11/
whyawoxsgephenyl ) - et hyl ] - pyrrolidi n- 2-
yl | - phenyl)-acryl am de

WD 2009/ 118305PCT/ EP2009/ 053421 Cpd # Structure Name
* 0 N, OH H (E)-NHydroxy-3 -(4- {14244-

PCT/EP2009/053421

Cpd

Structure

Name

20

HO

Ir=z

(E)-N-Hydroxy-3-(4-{1-[2-(4-
hydroxy-phenyl)-ethyl]-pyrrolidin-2-
yl}-phenyl)-acrylamide

21

(E)-3-(4-{(S)-1-[2-(4-Fluoro-
phenyl)-ethyl]-pyrrolidin-2-yl} -
phenyl)-N-hydroxy-acrylamide

22

Cl

Ir=z

(E)-3-(4-{(S)-1-[2-(4-Chloro-
phenyl)-ethyl]-pyrrolidin-2-yl} -
phenyl)-N-hydroxy-acrylamide

23

Cl Cl

Iz

(E)-3-(4-{1-[2-(3.,4-Dichloro-
phenyl)-ethyl]-pyrrolidin-2-yl} -
phenyl)-N-hydroxy-acrylamide

24

(E)-N-Hydroxy-3-(4-{1-[2-(4-nitro-
phenyl)-ethyl]-pyrrolidin-2-yl} -
phenyl)-acrylamide

25

Cl @)

(E)-3-(4-{1-[2-(2-Chloro-phenyl)-
cthyl]-pyrrolidin-2-yl} -phenyl)-N-
hydroxy-acrylamide

22




21 0110 N, 01-1 H (E)-3-(4- { (5)-1-[2-(4-Fluoro -

phenyl)-ethyl]-pyrrolidin-2 -yll

w@b@asigzeN- hydr oxy- acryl am de

22 C RATAPH0D053421

N, OH H
ng Structure Name
Cl
Cl 0 (E)-3-(4-{1-[2-(2,4-Dichloro-
26 N N .OH phenyl)-ethyl]-pyrrolidin-2-yl} -
H phenyl)-N-hydroxy-acrylamide
N
F O
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 H phenyl} -acrylamide
/
o)
0 (E)-N-Hydroxy-3-(4-{1-[2-hydroxy-
30 A _OH 2-(4-methoxy-phenyl)-cthyl]-
” pyrrolidin-2-yl} -phenyl)-acrylamide
HO N
(E)-3-(4-{1-[2-(4-Chloro-phenyl)-2-
31 hydroxy-ethyl]-pyrrolidin-2-yl} -

o
IJU
(@)
prd
)
(@)
T

-OH
N

phenyl)-N-hydroxy-acrylamide

23




w@nioda18305

(B)-3-(4- { (5)-1-

[2-(4-Chlo ro -

phenyl) - et hyl] - pyrrolidin-2-yl | phenyl)-N hydroxy-acryl

23 A C el
{1-[2-(3,4-Dichloro -
- phenyl)-N-hydroxy-acryl am de

0O NNOH H (E)-3-(4-
phenyl) -ethyl]-pyrrolidin-2 -yl

PCT/EP2009/053421

Cpd

Structure

Name

32

Cl Cl

Ir=z

HO N

(E)-3-(4-{1-[2-(3.,4-Dichloro-
phenyl)-2-hydroxy-ethyl]-pyrrolidin-
2-yl}-phenyl)-N-hydroxy-acrylamide

33

(E)-N-Hydroxy-3-{4-[1-(3-phenyl-
propyl)-pyrrolidin-2-yl]-phenyl } -
acrylamide

34

(E)-N-Hydroxy-3-{4-[1-(2-pyridin-
2-yl-ethyl)-pyrrolidin-2-yl]-phenyl } -
acrylamide

35

(E)-N-Hydroxy-3-{4-[(S)-1-(2-
thiophen-3-yl-ethyl)-pyrrolidin-2-
yl]-phenyl}-acrylamide

36

(E)-N-Hydroxy-3-{4-[1-(3-mcthyl-
butyl)-pyrrolidin-2-yl]-phenyl } -
acrylamide

37

CI\ A

(E)-3-{4-[1-(3,3-Dichloro-allyl)-
pyrrolidin-2-yl]-phenyl}-N-hydroxy-
acrylamide

38

X .OH
>— i

(E)-3-[4-((S)-1-Cyclopropylmethyl-
pyrrolidin-2-yl)-phenyl]-N-hydroxy-
acrylamide

24




w@b@asigzeacr yl am de
(B)-3-(4- {1-
lidin-2-yll

24 02N i1 kO | el

N,OH H (E)-N-Hydroxy-3 -(4- {1-[2
-(4-nitrophenyl)-ethyl]-pyrrolidin-2 -yll -

25 11/ C 110 O N, OH PCT/EP2009/053421
[2-(2-Chlo ro -phenyl)- ethyl] -pyrro

- pheny1) - Nnydr oxy- acryl am de

Cpd

4 Structure Name
O
O\\ ™ N .OH (E)-3-[4-((S)-1-Cyclobutylmethyl-
39 H pyrrolidin-2-yl)-phenyl]-N-hydroxy-
<N/: acrylamide
O
Q\\ X _OH (E)-3-[4-(1-Cyclopentylmethyl-
40 H pyrrolidin-2-yl)-phenyl]-N-hydroxy-
N acrylamide
O
o OH (E)-3-{4-[(S)-1-(2-Cyclohexyl-
41 H - cthyl)-pyrrolidin-2-yl]-phenyl} -N-
<\|/ hydroxy-acrylamide
O
o « o (E)-N-Hydroxy-3-(4- {(S)-1-[2-
42 N~ (tetrahydro-pyran-4-yl)-ethyl]-
N H pyrrolidin-2-yl} -phenyl)-acrylamide
Z N” N\ o
~ = \ OH (E)-N-Hydroxy-3-{4-[(S)-1-(2-
43 H - pyrazolo[1,5-a]pyridin-3-yl-ethyl)-
<\|/ pyrrolidin-2-yl]-phenyl}-acrylamide
7 ~N° N\
— O (E)-N-Hydroxy-3-(4-{(S)-1-[2-(2-
m = AN N .OH methyl-pyrazolo[1,5-a]pyridin-3-yl)-
H cthyl]-pyrrolidin-2-yl} -phenyl)-
<N/: acrylamide
7 ~N° N\
—_ 0 (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

25




WD 2009/ 118305PCT/ EP2009/ 053421 Cpd # Structure Nane

26 Cl ipCl 00 NOHH(E)-3-(4- {1-
w@beasigzeet hyl ] -pyrro lidin-2 -yl11-

phenyl ) - N- hydr oxy-acryl am de

[2-(2,4-Dichloro -
PCT/EP2009/053421
27

Cpd

Structure

Name

46

QCM

(E)-N-Hydroxy-3-(4-{(S)-1-[2-(2-
trifluoromethyl-pyrazolo[1,5-
a]pyridin-3-yl)-cthyl]-pyrrolidin-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

26




11/ * 0O NOH H (E)-3-(4- {1- [2-(2-Fluoro -phenyl)-

ethyl]-pyrro lidin-2-yll-phenyl)-Nhydroxy-acryl am de
w@80024483090 O N, OH H (E) - N- Hydr oxy- 3- PCT/EP2009/053421

{4-[1-(2-hydroxy2-phenyl -ethyl)-pyrrolidin-2-yl] -

phenyl} -acrylamde HO 29

ng Structure Name
H
N N
Z\ 0 (E)-3-(4-{(S)-1-[2-(2-tert-Butyl-1H-
57 SN A _OH pyrrolo[2,3-b]pyridin-3-yl)-ethyl]-
” pyrrolid@n-2 -yl -phenyl)-N-hydroxy-
<\l/_ acrylamide
N
/ e
N7 0 (E)-N-Hydroxy-3-{4-[1-(2-
= x _OH (E)-N-Hydroxy-3-{4-[1(
53 H imidazo[1,2-a]pyridin-3-yl-cthyl)-
N pyrrolidin-2-yl]-phenyl} -acrylamide
7~
N / O (E)-N-Hydroxy-3-(4-{(S)-1-[2-(2-
54 = AN N .OH methyl-imidazo[1,2-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 == oH phenyl-1H-pyrazol-4-yl)-ethyl]-
x N~ pyrrolidin-2-yl} -phenyl)-N-hydroxy-
N H acrylamide
o) N\
— 0o (E)-N-Hydroxy-3-(4-{(S)-1-[2-(3-
56 AN N,OH methyl-5-phenyl-isoxazol-4-yl)-
H cthyl]-pyrrolidin-2-yl} -phenyl)-
<N/; acrylamide
©\(O
l\} Y 0 (E)-N-Hydroxy-3-(4-{(S)-1-[2-(5-
57 X _OH methyl-2-phenyl-oxazol-4-yl)-ethyl]-
” pyrrolidin-2-yl} -phenyl)-acrylamide
N

27




411 NO O N,OH H (E)- N Hydroxy-3- {441-(2-hydroxy2-p-to

|yl -ethyl)-pyrrolidin-2-yl]-

phenyl }
wW@0009MB305 N, OH H (E) - N- Hydr oxy-3 - (4-

-acrylam de HO
PCT/EP2009/053421

{1-[ 2- hydr oxy2- (4- met hoxy- phenyl ) -ethyl] -

pyrrolidin-2-yll-phenyl)-acryl am de

11,

Cpd

4 Structure Name
HN” N\ o
= S OH (E)-N-Hydroxy-3-(4-{(S)-1-[2-(1H-
58 H/ pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -
<\1/ phenyl)-acrylamide
N N\ o
= S _OH (E)-N-Hydroxy-3-(4-{(S)-1-[2-(1-
59 H methyl-1H-pyrazol-4-yl)-ethyl]-
<\|/ pyrrolidin-2-yl} -phenyl)-acrylamide
~N- N\
— O (E)-N-Hydroxy-3-(4-{(S)-1-[2-
60 AN N -OH (1,3,5-trimethyl-1H-pyrazol-4-yl)-
H cthyl]-pyrrolidin-2-yl} -phenyl)-
<N/: acrylamide
S
N o (E)-3-(4-{(S)-1-[2-(1-tert-Butyl-3,5-
61 = OH dimethyl-1H-pyrazol-4-yl)-ethyl]-
X N~ pyrrolidin-2-yl} -phenyl)-N-hydroxy-
N H acrylamide
N~ N\
RS . (E)-3-(4-{(S)-1-[2-(1-
2 XN -OH Cyclopropylmethyl-3,5-dimethyl-
H 1 H-pyrazol-4-yl)-cthyl]-pyrrolidin-2-
<\l/_. yl}-phenyl)-N-hydroxy-acrylamide
L 0
N X _OH (E)-N-Hydroxy-3-{4-[(S)-1-(2-
63 L\ ” pyrazol-1-yl-ethyl)-pyrrolidin-2-yl]-

phenyl} -acrylamide

28




HO 31 Cl . NNel O NOHH (E)-3-(4- {1- [2-(4-Cnhlo

ro -phenyl)-2- hydroxy-ethyl]-pyrrolidin-2-yll -
w@b@asigzeN- hydr oxy-acryl am de HO WO PCT/EP2009/053421

2009/ 118305PCT/ EP2009/ 053421 Cpd # Structure

Cpd

Structure

Name

64

A\ IN

N

L\N

(E)-N-Hydroxy-3-(4-{(S)-1-[2-(4-
methyl-pyrazol-1-yl)-ethyl]-
pyrrolidin-2-yl} -phenyl)-acrylamide

65

Z\

L\

(E)-3-(4-{(S)-1-[2-(4-Bromo-
pyrazol-1-yl)-ethyl]-pyrrolidin-2-yl} -
phenyl)-N-hydroxy-acrylamide

66

IZ

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

67

ﬁ
ﬁ

IZ

(E)-N-Hydroxy-3-(4-{1-[2-(3,4,5-
trimethyl-pyrazol-1-yl)-ethyl]-
pyrrolidin-2-yl} -phenyl)-acrylamide

68

MOH 0

N~N _OH
SO
</.

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

69

Ir=z

Br N
N _OH
- O

&

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

29




Name 32 CICl 411, 0 O NOH H (E)-3-(4-
{1-[2-(3,4-Dichloro - phenyl)-2-hydroxy-ethyl]

wo pownod3ngli n2- yl | - phenyl) - N-hydr oxy- acryl am dePCTHP2009/053421
33 41 0 0 NOH H (E)-N Hydroxy- 3-
{441- (3- phenyl propyl) - pyrrolidin-2-yl]-phenyl | acryl am
de

ng Structure Name
Br N
| N 0 (E)-3-(4-{(5)-1-[2-(4-Bromo-3-
N _OH methyl-pyrazol-1-yl)-ethyl]-

AN
70 L\ pyrrolidin-2-yl} -phenyl)-N-hydroxy-
N acrylamide

Ir=z

N
Eﬁ“ 0 (E)-N-Hydroxy-3-(4- {(5)-1-[2-(3-
71 \\\ XN -OH methy‘l-pyrazol- 1-yl)-ethyl]- ‘
\ H pyrrolidin-2-yl} -phenyl)-acrylamide
o 0
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]-
\\\N H pyrrolidin-2-yl} -phenyl)-acrylamide
N
Y o -
N S OH (E)-N-Hydroxy-3-{4-[1-(2-imidazol-
74 L\ N~ 1-yl-ethyl)-pyrrolidin-2-yl]-phenyl} -
H g
<\1/ _ acrylamide
~N N,
N 0 (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

30




34 00 N,OH H (E)- N Hydr oxy- 3-

{441- (2-pyridin2-yl-ethyl)-pyrrolidin-2-yl]

wo pluenydspacr yl am de
(E) - N- Hydr oxy-3- {44(S)-1-(2-

t hi ophen-3-yl -ethyl)-pyrrolidin-2-

- phenyl }-acryl am de

35 S\ 00 NOH, H PCT/EP2009/053421

A

ng Structure Name
o .
o N (E)-3-[4-((S)-1-{2-[1-(2-Benzyloxy-
6 NN | 0O ethyl)-1H-[1,2,3]triazol-4-yl]-ethyl} -
— pyrrolidin-2-yl)-phenyl|N-hydroxy-
acrylamide
N
HN/OH
NN o (E)-N-Hydroxy-3-(4-{(5)-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
HoN
N-N ,
. ‘N (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
ANy 0
N= . OH (E)-N-Hydroxy-3-(4-{(S)-1-[2-(2H-
80 H/ tetrazol-5-yl)-cthyl]-pyrrolidin-2-yl} -
<\1/ phenyl)-acrylamide

31




36 lel 0 NOHH (E)-N Hydroxy-3 -

{441- (3-nmet hyl butyl)-pyrrolidin-2-yl]-phenyllacrylamd
wWe@2009/11838Y CI Cl 1SI 0 NNOHH (E)-3- PCT/EP2009/053421

{441-(3,3-Dichloro-allyl)-

pyrrolidin-2-A-phenyl|-N hydroxyacrylamde 38 0 O

ng Structure Name
~,-N,
NN 0
N= . OH (E)-N-Hydroxy-3-(4-{(S)-1-[2-(2-
81 H/ methyl-2H-tetrazol-5-yl)-ethyl]-
<\|/ pyrrolidin-2-yl} -phenyl)-acrylamide
N=N,
i 0
. OH (E)-N-Hydroxy-3-(4-{(S)-1-[2-(1-
82 H - methyl-1H-tetrazol-5-yl)-ethyl]-
<\|j I pyrrolidin-2-yl} -phenyl)-acrylamide
O
X -OH
> ” (E)-N-Hydroxy-3-[4-(1-{2-[3-
23 N, | N phenyl-1-(3-trifluoromethyl-phenyl)-
N 1 H-pyrazol-4-yl]-ethyl} -pyrrolidin-
. }/@ 2-yl)-phenyl]-acrylamide
F
F
N -OH
p ' o (E)-N-Hydroxy-3-(4- {(S)-1-[2-[(Z)-
g4 N™ | N hydroxyimino]-2-(5-methyl-1-
N < N 7 S NH phenyl-1H-pyrazol-4-yl)-ethyl]-
@ HO pyrrolidin-2-yl} -phenyl)-acrylamide
8 2
N XN .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
S i
N A ~OH (E)-N-Hydroxy-3- {4-[(S)-1-(2-
86 N= N H pyrazolo[1,5-a]pyridin-3-yl-ethyl)-
Q/ azepan-2-yl]-phenyl} -acrylamide

32




N, OH H
(BE)-3-[4-((S)-1-Cycl opropyl net hyl pyrrolidin-2-yl)-phen
w@Q 2joonigsyslr oxyacryl am de WO PCT/EP2009/053421
2009/ 118305PCT/ EP2009/ 053421 Cpd # Structure Nane
39 lel O NOHH
(BE)-3-[4-((S)-1-Cycl obutyl net hyl pyrrolidin-2-yl)-pheny
1] - N hydr oxyacryl ani de 40

ng Structure Name
NH
7 O
X N/OH 3-[4-((E)-2-Hydroxycarbamoyl-
Q7 N H yinyl)-phenyl]-4- 2 -‘(2-me‘thyl- 1 H-
[ indol-3-yl)-ethyl]-piperazine-1 -
N carboxylic acid rert-butyl ester
o
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-
91 \ I~ \I)/\)L N - pyrazolo[ 1,5-a]pyridin-3-yl-ethyl)-
N N pyrrolidin-2-yl]-phenyl}-N-hydroxy-
N Q/_ acrylamide

33




wokdwdisseyacryl am de 41

00 NOHH

(E)-3-[4-(1-Cycl opentyl net hyl pyrrolidin-2-yl)-phenyl] -

110 O N, OH H ( E) - 3- PCT/EP2009/053421

{4-[(S)-1-(2-Cycl ohexyl ethyl)-pyrro lidin-2-yl]
42

- phenyl | - Nnydr oxy-acryl am de

Cpd
#

Structure

Name

92

0
— cl ™ _OH
N N
N Q/_

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

93

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

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-1H-
pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -
phenyl)-N-hydroxy-acrylamide

100

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

101

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

102

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

103

(E)-N-Hydroxy-3-[4-(1-{2-[2-(3,3.3-
trifluoro-propyl)-2H-tetrazol-5-yl]-
cthyl} -pyrrolidin-2-yl)-phenyl]-
acrylamide

104

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

O
N (E)-3-[4-((S)-1-{2-[3,5-Dimethyl-1-
N X (tetrahydro-pyran-4-ylmethyl)-1H-
109 O %
= ~ OH pyrazol-4-yl]-cthyl} -pyrrolidin-2-yl)-
\/O/\)J\ H’ phenyl]-N-hydroxy-acrylamide
G
O
. OH (E)-N-Hydroxy-3-(4-{(R)-1-[2-
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N-Hydroxy-3-(4-{(R)-1-[2-(1,3,5-
trimethyl-1H-pyrazol-4-yl)-ethyl]-
pyrrolidin-2-yl} -phenyl)-
propionamide

112

o)
NN _
NS

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

113

N
7 ‘OH
N
N |

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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~OH 3-(4-{(R)-1-[2-(3,5-Dimethyl-1H-
pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -
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118 NG

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

119

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

120

| 9 N-Hydroxy-3-{4-[(R)-1-(2-
1 N - pyrazolo[ 1,5-a]pyridin-3-yl-ethyl)-
N= pyrrolidin-2-yl]-phenyl} -

propionamide

Iz

[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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compound. Examples of prodrugs can include acetate, formate, and benzoate derivatives of
hydroxy and amino functional groups in the compounds of the present teachings. Preparation
and use of prodrugs is discussed in T. Higuchi and V. Stella, “Pro-drugs as Novel Delivery
Systems,” Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in Drug
Design, ed. Edward B. Roche, American Pharmaceutical Association and Pergamon Press, 1987,

the entire disclosures of which are incorporated by reference herein for all purposes.

[0065]  Ester forms of the compounds according to the present teachings include
pharmaceutically acceptable esters known in the art that can be metabolized into the free acid
form, such as a free carboxylic acid form, in a mammal body. Examples of such esters include
alkyl esters (e.g., alkyls of 1 to 10 carbon atoms), cycloalkyl esters (e.g., cycloalkyls of 3-10
carbon atoms), aryl esters (e.g., aryls of 6-14 carbon atoms, including of 6-10 carbon atoms), and
heterocyclic analogues thereof (e.g., heterocyclics of 3-14 ring atoms, 1-3 of which can be
selected from O, N, and S) and the alcoholic residue can carry further substituents. In some
embodiments, esters of the compounds disclosed herein can be Ci.10 alkyl esters, such as methyl
esters, ethyl esters, propyl esters, isopropyl esters, butyl esters, isobutyl esters, t-butyl esters,
pentyl esters, isopentyl esters, neopentyl esters, hexyl esters, cyclopropylmethyl esters, and
benzyl esters, Cs.10 cycloalkyl esters, such as cyclopropyl esters, cyclobutyl esters, cyclopentyl

esters, and cyclohexyl esters, or aryl esters, such as phenyl esters and tolyl ester.

[0066] Pharmacecutically acceptable salts of compounds of the present teachings, which can
have an acidic moiety, can be formed using organic or inorganic bases. Both mono and
polyanionic salts are contemplated, depending on the number of acidic hydrogens available for
deprotonation. Suitable salts formed with bases include metal salts, such as alkali metal or
alkaline earth metal salts, for example sodium, potassium, or magnesium salts; ammonia salts
and organic amine salts, such as those formed with morpholine, thiomorpholine, piperidine,
pyrrolidine, a mono-, di-, or tri-lower alkylamine (e.g., ethyl-tert-butylamine, diethylamine,
diisopropylamine, tricthylamine, tributylamine, or dimethylpropylamine), or a mono-, di-, or
trihydroxy lower alkylamine (e.g., mono-, di- or tricthanolamine). Non-limiting examples of
inorganic bases include NaHCOs3, Na,CO3, KHCOs3, 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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inorganic acids. For example, salts can be formed from any of the following acids: acetic,
benzenesulfonic, benzoic, camphorsulfonic, citric, dichloroacetic, ethenesulfonic, formic,
fumaric, gluconic, glutamic, hippuric, hydrobromic, hydrochloric, isethionic, lactic, maleic,
malic, malonic, mandelic, methanesulfonic, mucic, napthalenesulfonic, nitric, oxalic, pamoic,

pantothenic, phosphoric, phthalic, propionic, succinic, sulfuric, tartaric, toluenesulfonic, as well

as other known pharmaceutically acceptable acids.

[0067] In another aspect, the present teachings provide pharmaceutical compositions
including at least one compound described herein and one or more pharmaceutically acceptable
carriers, excipients, or diluents. Examples of such carriers are well known to those skilled in the
art and can be prepared in accordance with acceptable pharmaceutical procedures, such as, for
example, those described in Remington: The Science and Practice of Pharmacy, 20th edition,
Alfonoso R. Gennaro (ed.), Lippincott Williams & Wilkins, Baltimore, MD (2000), the entire
disclosure of which is incorporated by reference herein for all purposes. As used herein,
“pharmacecutically acceptable” refers to a substance that is acceptable for use in pharmaceutical
applications from a toxicological perspective and does not adversely interact with the active
ingredient. Accordingly, pharmaceutically acceptable carriers are those that are compatible with
the other ingredients in the formulation and are biologically acceptable. Supplementary active

ingredients can also be incorporated into the pharmaceutical compositions.

[0068] Compounds of the present teachings can be useful for inhibiting a deacetylase in a
cell. Accordingly, another aspect of the present teachings includes a method of contacting a cell
with one or more compounds of the present teachings (or a salt, hydrate, or ester thereof) or a
composition that includes one or more compounds of the present teachings. In certain
embodiments, the composition can further include one or more pharmaceutically acceptable

carrier or excipients.

[0069] Compounds of the present teachings can be uscful for the treatment, inhibition,
prevention, or diagnosis of a pathological condition or disorder in a mammal, for example, a
human. Accordingly, another aspect of the present teachings includes a method of providing to a
mammal a compound of the present teachings (or its pharmaceutically acceptable salt, hydrate,

or ester) or a pharmaceutical composition that includes one or more compounds of the present
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of the present teachings ca¥1 be admlmstered alone or in combination with other therapeutically
effective compounds or therapies for the treatment, inhibition, prevention, or diagnosis ofthe
pathological condition or disorder. As used herein, “therapeutically effective” refers to a

substance or an amount that elicits a desirable biological activity or effect.

[0070] In various embodiments, the present teachings can further include use of the
compounds disclosed herein as active therapeutic substances for the treatment or inhibition of a
pathological condition or disorder, for example, a condition mediated wholly or in part by one or
more deacetylases, such as an undesired proliferative condition; a neurodegenerative disease,
including Alzheimer’s disease, Hungtington’s disease, Rubenstein-Taybis syndrome, Parkinson’s
discase, muscular dystrophy, spinal muscular atrophy, Rett’s syndrome, and the like; a
cardiovascular disease, including heart failure, cardiac hypertrophy, thrombosis, and the like; an
autoimmune disease, including Lupus, atherosclerosis, scleroderma, and the like; an
inflammatory disorder, including arthritis and arthritic conditions (e.g., osteoarthritis, rheumatoid
arthritis, and the like), and other chronic inflammatory disorders (e.g., chronic asthma, arterial or
post-transplantational atherosclerosis, endometriosis, and the like); an undesired immunological
process; stroke; and an fungal infection. In some embodiments, the undesired proliferative
condition includes a cancer (e.g., brain cancer, kidney cancer, liver cancer, adrenal gland cancer,
bladder cancer, breast tumor, stomach cancer including gastric tumors, esophagus cancer,
ovarian cancer, colon cancer, rectum cancer, prostate cancer, pancreas cancer, lung cancer
including small cell lung cancer, vagina cancer, thyroid cancer, sarcoma, glioblastomas, multiple
myeloma, gastrointestinal cancer, lung cancer, colon cancer, breast cancer, ovarian cancer,
bladder cancer), a tumor, a fibrosis, and the like; a neoplasia, including mammary carcinoma,
leukemia, and the like; and an epidermal hyperproliferation, including psoriasis, prostate
hyperplasia, and the like. In certain embodiments, the present teachings can provide methods of
treating these pathological conditions and disorders using the compounds described herein. As
used herein, “treating” refers to partially or completely alleviating and/or ameliorating the
condition or symptoms thereof. In particular embodiments, the methods can include identifying
a mammal having a pathological 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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that can include a compound disclosed herein in combination or association with a

pharmaceutically acceptable carrier.

[0071]  In certain embodiments, compounds of formula (I) may be used in treating the
following cancers. Cardiac: sarcoma (angiosarcoma, fibrosarcoma, rhabdomyosarcoma,
liposarcoma), myxoma, rhabdomyoma, fibroma, lipoma and teratoma; Lung: bronchogenic
carcinoma (squamous cell, undifferentiated small cell, undifferentiated large cell,
adenocarcinoma) , alveolar (bronchiolar) carcinoma, bronchial adenoma, sarcoma, lymphoma,
chondromatous hanlartoma, inesothelioma; Gastrointestinal: esophagus (squamous cell
carcinoma, adenocarcinoma, leiomyosarcoma, lymphoma), stomach (carcinoma, lymphoma,
leiomyosarcoma), pancreas (ductal adenocarcinorna, insulinorna, glucagonoma, gastrinoma,
carcinoid tumors, vipoma), small bowel (adenocarcinorna, lymphoma, carcinoid tumors,
Karposis sarcoma, leiomyoma, hemangioma, lipoma, neurofibroma, fibroma), large bowel
(adenocarcinoma, tubular adenoma, villous adenoma, hamartoma, leiomyoma); Genitourinary
tract: kidney (adenocarcinoma, Wilm's tumor [nepbroblastoma], lymphoma, leukemia), bladder
and urethra (squamous cell carcinoma, transitional cell carcinoma, adenocarcinoma), prostate
(adenocarcinoma, sarcoma), testis (seminoma, teratoma, embryonal carcinoma, teratocarcinoma,
choriocarcinoma, sarcoma, interstitial cell carcinoma, fibroma, fibroadenoma, adenomatoid
tumors, lipoma); Liver: hepatoma (hepatocellular carcinoma), cholangiocarcinoma,
hepatoblastoma, angiosarcoma, hepatocellular adenoma, hemangioma; Bone: osteogenic
sarcoma (osteosarcoma), fibrosarcoma, malignant fibrous histiocytoma, chondrosarcoma,
Ewing's sarcoma, malignant lyinphoma (reticulum cell sarcoma), multiple myeloma, malignant
giant cell tumor chordoma, osteochronfroma (osteocartilaginous exostoses), benign chondroma,
chondroblastoma, chondromyxofibroma, osteoid osteoma and giant cell tumors; Nervous system:
skull (osteoma, hemangioma, granuloma, xanthoma, osteitis defornians), meninges
(meningioma, meningiosarcoma, gliomatosis), brain (astrocytoma, medulloblastoma, glioma,
ependymoma, germinoma [pinealoma], glioblastorna multiform, oligodendroglioma,
schwannoma, retinoblastoma, congenital tumors), spinal cord neurofibroma, meningioma,
glioma, sarcoma); Gynecological: 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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carcinoma, squamous cell carcinoma, botryoid sarcoma (embryonal rhabdomyosarcomal,
fallopian tubes (carcinoma) ; Hematologic: blood (myeloid leukemia [acute and chronic], acute
lymphoblastic leukemia, chronic lymphocytic leukemia, myeloproliferative diseases, multiple
myeloma, myelodysplastic syndrome), Hodgkin's discase, non-Hodgkin's lymphoma [malignant
lymphomal]; Skin: malignant melanoma, basal cell carcinoma, squamous cell carcinoma,
Karposi's sarcoma, moles dysplastic nevi, lipoma, angioma, dermatofibroma, keloids, psoriasis;

and Adrenal Glands: neuroblastoma.

[0072]  Cardiac hypertrophy in response to an increased workload imposed on the heart is a
fundamental adaptive mechanism. It is a specialized process reflecting a quantitative increase in
cell size and mass (rather than cell number) as the result of any or a combination of neural,
endocrine or mechanical stimuli. Hypertension, another factor involved in cardiac hypertrophy,
is a frequent precursor of congestive heart failure. When heart failure occurs, the left ventricle
usually is hypertrophied and dilated and indices of systolic function, such as ejection fraction, are
reduced. Clearly, the cardiac hypertrophic response is a complex syndrome and the clucidation
of the pathways leading to cardiac hypertrophy will be beneficial in the treatment of heart

discase resulting from a various stimuli.

[0073] In an embodiment, there is provided a method of preventing pathologic cardiac
hypertrophy and heart failure with the compopunds of the present invention. The method
includes administering to the patient a histone deacetylase inhibitor. Administration may
comprise intravenous, oral, transdermal, sustained release, suppository, or sublingual
administration. The patient at risk may exhibit one or more of long standing uncontrolled

hypertension, uncorrected valvular disease, chronic angina and/or recent myocardial infarction.

[0074] In one embodiment of the present invention, methods for the treatment of cardiac
hypertrophy utilizing HDAC inhibitors are provided. For the purposes of the present application,
treatment comprises reducing one or more of the symptoms of cardiac hypertrophy, such as
reduced exercise capacity, reduced blood ejection volume, increased 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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dimensions, and increased left ventricular wall stress, wall tension and wall thickness-same for
right ventricle. In addition, use of HDAC inhibitors may prevent cardiac hypertrophy and its

associated symptoms from arising.

[0075]  Treatment regimens would vary depending on the clinical situation. However, long
term maintenance would appear to be appropriate in most circumstances. It also may be desirable
treat hypertrophy with HDAC inhibitors intermittently, such as within brief window during
disease progression. At present, testing indicates that the optimal dosage for an HDAC inhibitor

will be the maximal dose before significant toxicity occurs.

[0076]  In another embodiment, it is envisioned to use an HDAC inhibition in combination
with other therapeutic modalities. Thus, in addition to the therapies described above, one may
also provide to the patient more "standard" pharmaceutical cardiac therapies. Examples of
standard therapies include, without limitation, so-called "beta blockers," anti-hypertensives,
cardiotonics, anti-thrombotics, vasodilators, hormone antagonists, iontropes, diuretics,
endothelin antagonists, calcium channel blockers, phosphodiesterase inhibitors, ACE inhibitors,

angiotensin type 2 antagonists and cytokine blockers/inhibitors.

[0077] A HDAC inhibitor of the present invention may be usefully combined with another
pharmacologically active compound, or with two or more other pharmacologically active
compounds, particularly in the treatment of cancer. For example, a compound of the formula (I),
or a pharmaceutically acceptable salt thereof, as defined above, may be administered
simultaneously, sequentially or separately in combination with one or more agents selected from
chemotherapy agents, ¢.g. mitotic inhibitors such as a taxane, a vinca alkaloid, paclitaxel,
docetaxel, vincristine, vinblastine, vinorelbine or vinflunine, and other anticancer agents, ¢.g.
cisplatin, 5-fluorouracil or 5-fluoro-2-4(1 H,3H)-pyrimidinedione (SFU), flutamide or

gemcitabine.

[0078]  Such combinations may offer significant advantages, including synergistic activity, in

therapy.

[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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to aromatase inhibitors; antiestrogens; topoisomerase I inhibitors; topoisomerase II inhibitors;
microtubule active compounds; alkylating compounds; compounds which induce cell
differentiation processes; cyclooxygenase inhibitors; MMP inhibitors; mTOR inhibitors;
antineoplastic antimetabolites; platin compounds; compounds targeting/decreasing a protein or
lipid kinase activity and further anti-angiogenic compounds; compounds which target, decrease
or inhibit the activity of a protein or lipid phosphatase; gonadorelin agonists; anti-androgens;
methionine aminopeptidase inhibitors; bisphosphonates; biological response modifiers;
antiproliferative antibodies; heparanase inhibitors; inhibitors of Ras oncogenic isoforms;
telomerase inhibitors; proteasome inhibitors; compounds used in the treatment of hematologic
malignancies; compounds which target, decrease or inhibit the activity of Flt-3; Hsp90 inhibitors
such as 17-AAG (17-allylamino-gelda-namycin, NSC330507), 17-DMAG (17-
dimethylaminoethylamino-17-demethoxy-geldana-mycin, NSC707545), IP1-504, CNF1010,
CNF2024, CNF1010 from Conforma Therapeutics; temozolomide (TEMODAL); kinesin spindle
protein inhibitors, such as SB715992 or SB743921 from GlaxoSmithKline, or
pentamidine/chlorpromazine from CombinatoRx; PI3K inhibitors; RAF inhibitors; EDG binders,
antileukemia compounds, ribonucleotide reductase inhibitors, S-adenosylmethionine
decarboxylase inhibitors, antiproliferative anti-bodies or other chemotherapeutic compounds.
Further, alternatively or in addition they may be used in combination with other tumor treatment
approaches, including surgery, ionizing radiation, photodynamic therapy, implants, ¢.g. with
corticosteroids, hormones, or they may be used as radiosensitizers. Also, in anti-inflammatory
and/or antiproliferative treatment, combination with anti-inflammatory drugs is included.
Combination is also possible with antihistamine drug substances, bronchodilatatory drugs,

NSAID or antagonists of chemokine receptors.

[0080] The term “aromatase inhibitor” as used herein relates to a compound which inhibits
the estrogen production, i.e. the conversion of the substrates androstenedione and testosterone to
estrone and estradiol, respectively. The term includes, but is not limited to steroids, especially
atame-stane, exemestane and formestane and, in part-icular, non-steroids, 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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can be admlmstered ¢.g., in the form as it 1s marketed ¢.g. under the trademark ARIMIDEX.
Letrozole can be administered, e.g., in the form as it is marketed, e.g. under the trademark
FEMARA or FEMAR. Amino glutethimide can be administered, ¢.g., in the form as it is
marketed, ¢.g. under the trademark, ORIMETEN. A combination of the invention comprising a
chemo-therapeutic agent which is an aromatase inhibitor is particularly useful for the treatment

of hormone receptor positive tumors, ¢.g., breast tumors.

[0081] The term “anti-estrogen” as used herein relates to a compound which antagonizes the
cffect of estrogens at the estrogen receptor level. The term includes, but is not limited to
tamoxifen, fulvestrant, raloxifene and raloxifene hydrochloride. Tamoxifen can be administered,
e.g., in the form as it is marketed, e.g. under the trademark NOLVADEX. Raloxifene
hydrochloride can be administered, ¢.g., in the form as it is marketed, ¢.g. under the trademark
EVISTA. Fulvestrant can be formulated as disclosed in US 4,659,516 or it can be administered,
¢.g., in the form as it is marketed, e.g. under the trademark FASLODEX. A combination of the
invention comprising a chemotherapeutic agent which is an anti-estrogen is particularly useful

for the treatment of estrogen receptor positive tumors, ¢.g. breast tumors.

[0082]  The term “anti-androgen” as used herein relates to any substance which is capable of
in-hibiting the biological effects of androgenic hormones and includes, but is not limited to,

bicalutamide (CASODEX), which can be formulated, ¢.g. as disclosed in US 4,636,505.

[0083] The term “gonadorelin agonist” as used herein includes, but is not limited to abarelix,
goserelin and goserelin acetate. Goserelin is disclosed in US 4,100,274 and can be administered,
¢.g., in the form as it is marketed, e.g. under the trademark ZOLADEX. Abarelix can be
formulated, ¢.g. as disclosed in US 5,843,901.

[0084] The term “topoisomerase I inhibitor” as used herein includes, but is not limited to
topotecan, gimatecan, irinotecan, camptothecin and its analogues, 9-nitrocamptothecin and the
macromolecular camptothecin conjugate PNU-166148 (compound Al in WO99/ 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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[0085] The term “topoisomerase II inhibitor” as used herein includes, but is not limited to the
anthracyclines such as doxorubicin (including liposomal formulation, ¢.g. CAELYX),
daunorubicin, epirubicin, idarubicin and nemorubicin, the anthraquinones mitoxantrone and
losoxantrone, and the podophillotoxines etoposide and teniposide. Etoposide can be
administered, e.g. in the form as it is marketed, e.g. under the trademark ETOPOPHOS.
Teniposide can be administered, e.g. in the form as it is marketed, e.g. under the trademark VM
26-BRISTOL. Doxorubicin can be administered, ¢.g. in the form as it is marketed, ¢.g. under the
trademark ADRIBLASTIN or ADRIAMY CIN. Epirubicin can be administered, ¢.g. in the form
as it is marketed, e.g. under the trademark FARMORUBICIN. Idarubicin can be administered,
e.g. in the form as it is marketed, e.g. under the trademark ZAVEDOS. Mitoxantrone can be
administered, e.g. in the form as it is marketed, e.g. under the trademark NOVANTRON.

[0086]  The term “microtubule active compound” relates to microtubule stabilizing,
microtubule destabilizing compounds and microtublin polymerization inhibitors including, but
not limited to taxanes, ¢.g. paclitaxel and docetaxel, vinca alkaloids, ¢.g., vinblastine, especially
vinblastine sulfate, vincristine especially vincristine sulfate, and vinorelbine, discodermolides,
cochicine and epothilones and derivatives thereof, e.g. epothilone B or D or derivatives thereof.
Paclitaxel may be administered e.g. in the form as it is marketed, e.g. TAXOL. Docetaxel can be
administered, ¢.g., in the form as it is marketed, ¢.g. under the trademark TAXOTERE.
Vinblastine sulfate can be administered, ¢.g., in the form as it is marketed, e.g. under the
trademark VINBLASTIN R.P. Vincristine sulfate can be administered, ¢.g., in the form as it is
marketed, ¢.g. under the trademark FARMISTIN. Discodermolide can be obtained, e.g., as
disclosed in US 5,010,099. Also included are Epothilone derivatives which are disclosed in WO
98/10121, US 6,194,181, WO 98/25929, WO 98/08849, WO 99/43653, WO 98/22461 and WO
00/31247. Especially preferred are Epothilone A and/or B.

[0087]  The term “alkylating compound” as used herein includes, but is not limited to,
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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or 5-FU, capecitabine, gemcitabine, DNA demethylating compounds, such as 5-azacy-ti-dine and
decitabine, methotrexate and edatrexate, and folic acid antagonists such as pemetrexed.
Capecitabine can be administe-red, ¢.g., in the form as it is marketed, ¢.g. under the trademark
XELODA. Gemcitabine can be administered, ¢.g., in the form as it is marketed, ¢.g. under the
trademark GEMZAR. The term “platin compound” as used herein includes, but is not limited to,
carboplatin, cis-platin, cisplatinum and oxaliplatin. Carboplatin can be administered, ¢.g., in the
form as it is marketed, e.g. under the trademark CARBOPLAT. Oxaliplatin can be administered,
e.g., in the form as it is marketed, e.g. under the trademark ELOXATIN.

[0089]  The term “compounds targeting/decreasing a protein or lipid kinase activity”; or a
“protein or lipid phosphatase activity”; or “further anti-angiogenic compounds” as used herein
includes, but is not limited to, protein tyrosine kinase and/or serine and/or threonine kinase
inhibitors or lipid kinase inhibitors, e.g., a) compounds targeting, decreasing or inhibiting the
activity of the platelet-derived growth factor-receptors (PDGFR), such as compounds which
target, decrease or inhibit the activity of PDGFR, especially compounds which inhibit the PDGF
receptor, ¢.g. a N-phenyl-2-pyrimidine-amine derivative, ¢.g. imatinib, SU101, SU6668 and
GFB-111;b) compounds targeting, decreasing or inhibiting the activity of the fibroblast growth
factor-receptors (FGFR); ¢) compounds targeting, decreasing or inhibiting the activity of the
insulin-like growth factor receptor I (IGF-IR), such as compounds which target, decrease or
inhibit the activity of IGF-IR, especially compounds which inhibit the kinase activity of IGF-I
receptor, such as those compounds disclosed in WO 02/092599, or antibodies that target the
extracellular domain of IGF-I receptor or its growth factors; d) compounds targeting, decreasing
or inhibiting the activity of the Ttk receptor tyrosine kinase family, or ephrin B4 inhibitors; ¢)
compounds targeting, decreasing or inhibiting the activity of the Axl receptor tyrosine kinase
family; f) compounds targeting, decreasing or inhibiting the activity of the Ret receptor tyrosine
kinase; g) compounds targeting, decreasing or inhibiting the activity of the Kit/SCFR receptor
tyrosine kinase, i.e C-kit receptor tyrosine kinases - (part of the PDGFR family), such as
compounds which target, decrease or inhibit the activity of the c-Kit receptor tyrosine 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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pyrimidine-amine derivative, ¢.g. imatinib or nilotinib (AMN107); PD180970; AG957; NSC
680410; PD173955 from ParkeDavis; or dasatinib (BMS-354825); i) compounds targeting,
decreasing or inhibiting the activity of members of the protein kinase C (PKC) and Raf family of
serine/threonine kinases, members of the MEK, SRC, JAK, FAK, PDK 1, PKB/Akt, and
Ras/MAPK family members, and/or members of the cyclin-dependent kinase family (CDK) and
are especially those staurosporine derivatives disclosed in US 5,093,330, e.g. midostaurin;
examples of further compounds include e¢.g. UCN-01, safingol, BAY 43-9006, Bryostatin 1,
Perifosine; Ilmofosine; RO 318220 and RO 320432; GO 6976; Isis 3521; LY333531/LY379196;
isochinoline compounds such as those disclosed in WO 00/09495; FTls; BEZ235 (a P13K
inhibitor) or AT7519 (CDK inhibitor); j) compounds targeting, decreasing or inhibiting the
activity of protein-tyrosine kinase inhibitors, such as compounds which target, decrease or inhibit
the activity of protein-tyrosine kinase inhibitors include imatinib mesylate (GLEEVEC) or
tyrphostin. A tyrphostin is preferably a low molecular weight (mw<1500) compound, or a
pharmaceutically acceptable salt thereof, especially a compound selected from the
benzylidenemalonitrile class or the S-arylbenzenemalonirile or bisubstrate quinoline class of
compounds, more especially any compound selected from the group consisting of Tyrphostin
A23/RG-50810; AG 99; Tyrphostin AG 213; Tyrphostin AG 1748; Tyrphostin AG 490;
Tyrphostin B44; Tyrphostin B44 (+) enantiomer; Tyrphostin AG 555; AG 494; Tyrphostin AG
556, AG957 and adaphostin (4-{[(2,5-dihydroxyphenyl)methyl]amino} -benzoic acid adamantyl
ester; NSC 680410, adaphostin); k) compounds targeting, decreasing or inhibiting the activity of
the epidermal growth factor family of receptor tyrosine kinases (EGFR, ErbB2, ErbB3, ErbB4 as
homo- or heterodimers) and their mutants, such as compounds which target, decrease or inhibit
the activity of the epidermal growth factor receptor family are especially compounds, proteins or
antibodies which inhibit members of the EGF receptor tyrosine kinase family, e.g. EGF receptor,
ErbB2, ErbB3 and ErbB4 or bind to EGF or EGF related ligands, and are in particular those
compounds, proteins or monoclonal antibodies generically and specifically disclosed in WO
97/02266, ¢.g. the compound of ex. 39, or in EP 0 564 409, WO 99/03854, EP 0520722, EP 0
566226, EP 0787 722, EP 0 837 063, US 5,747,498, WO 98/10767, WO 97/30034, WO
97/49688, WO 97/38983 and, especially, WO 96/30347 (¢.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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trastuzumab (Herceptin), cetuximab (Erbitux), Iressa, Tarceva, OSI-774, CI-1033, EKB-569,
GW-2016,E1.1, E2.4, E2.5, E6.2, E6.4, E2.11, E6.3 or E7.6.3, and 7H-pyrrolo-[2,3-
d]pyrimidine derivatives which are disclosed in WO 03/013541; and 1) compounds targeting,
decreasing or inhibiting the activity of the c-Met receptor, such as compounds which target,
decrease or inhibit the activity of c-Met, especially compounds which inhibit the kinase activity

of c-Met receptor, or antibodies that target the extracellular domain of c-Met or bind to HGF.

[0090]  Further anti-angiogenic compounds include compounds having another mechanism for
their activity, e.g. unrelated to protein or lipid kinase inhibition ¢.g. thalidomide (THALOMID)
and TNP-470.

[0091] Compounds which target, decrease or inhibit the activity of a protein or lipid
phosphatase are e.g., inhibitors of phosphatase 1, phosphatase 2A, or CDC25, ¢.g. okadaic acid

or a derivative thereof.

[0092] Compounds which induce cell differentiation processes are e.g. retinoic acid, or

tocopherol or tocotrienol.

[0093]  The term cyclooxygenase inhibitor as used herein includes, but is not limited to, e.g.
Cox-2 inhibitors, 5-alkyl substituted 2-arylaminophenylacetic acid and derivatives, such as
celecoxib (CELEBREX), rofecoxib (VIOXX), etoricoxib, valdecoxib or a 5-alkyl-2-
arylaminophenylacetic acid, e.g. 5-methyl-2-(2’-chloro-6’-fluoroanilino)phenyl acetic acid,

lumiracoxib.

[0094] The term “bisphosphonates” as used herein includes, but is not limited to, etridonic,
clodronic, tiludronic, pamidronic, alendronic, ibandronic, risedronic and zoledronic acid.
“Etridonic acid” can be administered, ¢.g., in the form as it is marketed, e.g. under the trademark
DIDRONEL. “Clodronic acid” can be administered, e.g., in the form as it is marketed, ¢.g.
under the trademark BONEFOS. “Tiludronic acid” can be administered, e.g., in the form as it is
marketed, e.g. under the trademark SKELID. “Pamidronic acid” can be administered, 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
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trademark BONDRANAT. “Risedronic acid” can be administered, ¢.g., in the form as it is
marketed, e.g. under the trademark ACTONEL. “Zoledronic acid” can be administered, e.g. in
the form as it is marketed, e.g. under the trademark ZOMETA.

[0095] The term “mTOR inhibitors” relates to compounds which inhibit the mammalian
target of rapamycin (mTOR) and which possess antiproliferative activity such as sirolimus

(Rapamune), everolimus (Certican0O), CCI-779 and ABT578.

[0096]  The term “heparanase inhibitor” as used herein refers to compounds which target,

decrease or inhibit heparin sulfate degradation. The term includes, but is not limited to, PI-88.

[0097]  The term “biological response modifier” as used herein refers to a lymphokine or

interferons, e.g. interferon.

[0098]  The term “inhibitor of Ras oncogenic isoforms”, e.g. H-Ras, K-Ras, or N-Ras, as used
herein refers to compounds which target, decrease or inhibit the oncogenic activity of Ras e.g. a

“farnesyl transferase inhibitor” e.g. L-744832, DK8G557 or R115777 (Zarnestra).

[0099]  The term “telomerase inhibitor” as used herein refers to compounds which target,
decrease or inhibit the activity of telomerase. Compounds which target, decrease or inhibit the
activity of telomerase are especially compounds which inhibit the telomerase receptor, e.g.

telomestatin.

[00100] The term “methionine aminopeptidase inhibitor” as used herein refers to compounds
which target, decrease or inhibit the activity of methionine aminopeptidase. Compounds which
target, decrease or inhibit the activity of methionine aminopeptidase are e.g. bengamide or a

derivative thereof.

[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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bioavailable analogue marimastat (BB-2516), prinomastat (AG3340), metastat (NSC 683551)
BMS-279251, BAY 12-9566, TAA211, MMI270B or AAJ996.

[00103] The term “compounds used in the treatment of hematologic malignancies™ as used
herein includes, but is not limited to, FMS-like tyrosine kinase inhibitors ¢.g. compounds
targeting, decreasing or inhibiting the activity of FMS-like tyrosine kinase receptors (FIt-3R);
interferon, 1-b-D-arabinofuransylcytosine (ara-c) and bisulfan; and ALK inhibitors e.g.

compounds which target, decrease or inhibit anaplastic lymphoma kinase.

[00104] Compounds which target, decrease or inhibit the activity of FMS-like tyrosine kinase
receptors (Flt-3R) are especially compounds, proteins or antibodies which inhibit members of the
FIt-3R receptor kinase family, e.g. PKC412, TKI258, midostaurin, a staurosporine derivative,
SU11248 and MLN518.

[00105] The term “HSP90 inhibitors™ as used herein includes, but is not limited to, compounds
targeting, decreasing or inhibiting the intrinsic ATPase activity of HSP90; degrading, targeting,
decreasing or inhibiting the HSP90 client proteins via the ubiquitin protcosome pathway.
Compounds targeting, decreasing or inhibiting the intrinsic ATPase activity of HSP90 are
especially compounds, proteins or antibodies which inhibit the ATPase activity of HSP90 e.g.,
17-allylamino,17-demethoxygeldanamycin (17AAG), a geldanamycin derivative; other
geldanamycin related compounds; radicicol and HDAC inhibitors. An example HSP90 inhibitor
is AUY922.

[00106] The term “antiproliferative antibodies® as used herein includes, but is not limited to,
trastuzumab (Herceptin), Trastuzumab-DM | ,erbitux, bevacizumab (Avastin), rituximab
(Rituxan), PRO64553 (anti-CD40) and 2C4 Antibody. By antibodies is meant ¢.g. intact
monoclonal antibodies, polyclonal antibodies, multispe-cific antibodies formed from at least 2

intact antibodies, and antibodies fragments so long as they exhibit the desired biological 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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of AML, such as Daunorubicin, Adriamycin, Ara-C, VP-16, Teniposide, Mitoxantrone,
Idarubicin, Carboplatinum and PKC412.

[00108] The term “antileukemic compounds” includes, for example, Ara-C, a pyrimidine
analog, which is the 2-alpha-hydroxy ribose (arabinoside) derivative of deoxycytidine. Also
included is the purine analog of hypoxanthine, 6-mercaptopurine (6-MP) and fludarabine

phosphate.

[00109] Somatostatin receptor antagonists as used herein refers to compounds which target,

treat or inhibit the somatostatin receptor such as octreotide, and SOM230 (pasireotide).

[00110] Tumor cell damaging approaches refer to approaches such as ionizing radiation. The
term “ionizing radiation” referred to above and hereinafter means ionizing radiation that occurs
as cither clectromagnetic rays (such as X-rays and gamma rays) or particles (such as alpha and
beta particles). lonizing radiation is provided in, but not limited to, radiation therapy and is
known in the art. See Hellman, Principles of Radiation Therapy, Cancer, in Principles and

Practice of Oncology, Devita et al., Eds., 4™ Edition, Vol. 1, pp. 248-275 (1993).

[00111] The term “EDG binders” as used herein refers a class of immunosuppressants that

modulates lymphocyte recirculation, such as FTY720.

[00112] The term “ribonucleotide reductase inhibitors” refers to pyrimidine or purine
nucleoside analogs including, but not limited to, fludarabine and/or cytosine arabinoside (ara-C),
6-thioguanine, 5-fluorouracil, cladribine, 6-mercaptopurine (especially in combination with ara-
C against ALL) and/or pentostatin. Ribonucleotide reductase inhibitors are especially
hydroxyurea or 2-hydroxy-1H-isoindole-1,3-dione derivatives, such as PL-1, PL-2, PL-3, PL-4,
PL-5, PL-6, PL-7 or PL-8 mentioned in Nandy et al., Acta Oncologica, Vol. 33, No. 8, pp. 953-
961 (1994).

[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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pharmacecutically acceptable salt thereof, e.g. the succinate, or in WO 00/09495, WO 00/27820,
WO 00/59509, WO 98/11223, WO 00/27819 and EP 0 769 947; those as described by Prewett et
al, Cancer Res, Vol. 59, pp. 5209-5218 (1999); Yuan et al., Proc Natl Acad Sci U S A, Vol. 93,
pp. 14765-14770 (1996); Zhu et al., Cancer Res, Vol. 58, pp. 3209-3214 (1998); and Mordenti ct
al., Toxicol Pathol, Vol. 27, No. 1, pp. 14-21 (1999); in WO 00/37502 and WO 94/10202;
ANGIOSTATIN, described by O’Reilly et al., Cell, Vol. 79, pp. 315-328 (1994);
ENDOSTATIN, described by O’Reilly et al., Cell, Vol. 88, pp. 277-285 (1997); anthranilic acid
amides; ZD4190; ZD6474; SU5416; SU6668; bevacizumab; or anti-VEGF antibodies or anti-
VEGEF receptor antibodies, e.g. huMAb and RHUFab, VEGF aptamer e.g. Macugon; FLT-4
inhibitors, FLT-3 inhibitors, VEGFR-2 IgG1 antibody, Angiozyme (RPI 4610) and Bevacizumab

(Avastin).

[00115] Photodynamic therapy as used herein refers to therapy which uses certain chemicals
known as photosensitizing compounds to treat or prevent cancers. Examples of photodynamic

therapy includes treatment with compounds, such as ¢.g. VISUDYNE and porfimer sodium.

[00116] Angiostatic steroids as used herein refers to compounds which block or inhibit
angiogenesis, such as, ¢.g., anecortave, triamcinolone, hydrocortisone, 11--epihydrocotisol,
cortexolone, 17-hydroxyprogesterone, corticosterone, desoxycorticosterone, testosterone, estrone

and dexamethasone.

[00117] Implants containing corticosteroids refers to compounds, such as e.g. fluocinolone,

dexamethasone.

[00118] “Other chemotherapeutic compounds™ include, but are not limited to, plant alkaloids,
hormonal compounds and antagonists; biological response modifiers, preferably lymphokines or
interferons; antisense oligonucleotides or oligonucleotide derivatives; shRNA or siRNA; or

miscellaneous compounds or compounds with other or unknown mechanism of action.

[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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be used include: diastolic dysfunction, myocardial Infarction (systolic dysfunction), inhibition of
overall cardiac remodeling in both acute and chronic heart failure conditions, adriamycin
induced cardiotoxicity, inducing cardioprotection from ischemic events, and for the use of

hemorrhagic shock and resuscitation.

[00121] Compounds of the present teachings can be administered orally or parenterally, neat or
in combination with conventional pharmaceutical carriers. Applicable solid carriers can include
one or more substances which can also act as flavoring agents, lubricants, solubilizers,
suspending agents, fillers, glidants, compression aids, binders, tablet-disintegrating agents, or
encapsulating materials. The compounds can be formulated in conventional manner, for
example, in a manner similar to that used for known HDAC inhibitors. Oral formulations
containing an active compound disclosed herein can include any conventionally used oral form,
including tablets, capsules, buccal forms, troches, lozenges and oral liquids, suspensions, and
solutions. In powders, the carrier can be a finely divided solid, which is an admixture with a
finely divided active compound. In tablets, an active compound can be mixed with a carrier
having the necessary compression properties in suitable proportions and compacted in the shape

and size desired. The powders and tablets may contain up to 99% of the active compound.

[00122] Capsules can contain mixtures of active compound(s) optionally with inert filler(s)
and/or diluent(s) such as the pharmaccutically acceptable starches (e.g., corn, potato or tapioca
starch), sugars, artificial sweetening agents, powdered celluloses (e.g., crystalline and

microcrystalline celluloses), flours, gelatins, gums, and the like.

[00123] Useful tablet formulations can be made by conventional compression, wet granulation
or dry granulation methods and utilize pharmaceutically acceptable diluents, binding agents,
lubricants, disintegrants, surface modifying agents (including surfactants), suspending agents, or
stabilizing agents, including magnesium stearate, stearic acid, sodium lauryl sulfate, talc, sugars,
lactose, dextrin, starch, gelatin, cellulose, methyl cellulose, microcrystalline cellulose, sodium
carboxymethyl cellulose, carboxymethylcellulose calcium, polyvinylpyrrolidine, alginic acid,
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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and anionic surface modifying agents. Representative examples of surface modifying agents
include poloxamer 188, benzalkonium chloride, calcium stearate, cetostearl alcohol,
cetomacrogol emulsifying wax, sorbitan esters, colloidal silicon dioxide, phosphates, sodium
dodecylsulfate, magnesium aluminum silicate, and tricthanolamine. Oral formulations herein
can utilize standard delay or time-release formulations to alter the absorption of the active

compound(s). The oral formulation can also consist of administering an active compound in

water or fruit juice, containing appropriate solubilizers or emulsifiers as needed.

[00124] Liquid carriers can be used in preparing solutions, suspensions, emulsions, syrups, and
elixirs. An active compound described herein can be dissolved or suspended in a
pharmaceutically acceptable liquid carrier such as water, an organic solvent, a mixture thercof, or
pharmaceutically acceptable oils or fats. The liquid carrier can contain other suitable
pharmaceutical additives such as solubilizers, emulsifiers, buffers, preservatives, sweeteners,
flavoring agents, suspending agents, thickening agents, colors, viscosity regulators, stabilizers,
and osmo-regulators. Examples of liquid carriers for oral and parenteral administration include
water (particularly containing additives as described above, e.g., cellulose derivatives such as a
sodium carboxymethyl cellulose solution), alcohols (including monohydric alcohols and
polyhydric alcohols, e.g., glycols) and their derivatives, and oils (e.g., fractionated coconut oil
and arachis oil). For parenteral administration, the carrier can be an oily ester such as ethyl
oleate and isopropyl myristate. Sterile liquid carriers are used in sterile liquid form compositions
for parenteral administration. The liquid carrier for pressurized compositions can be halogenated

hydrocarbon or other pharmaceutically acceptable propellants.

[00125] Liquid pharmaceutical compositions, which are sterile solutions or suspensions, can be
utilized by, for example, intramuscular, intraperitoneal, or subcutaneous injection. Sterile
solutions can also be administered intravenously. Compositions for oral administration can be in

cither liquid or solid form.

[00126] The pharmaceutical composition can be in unit dosage form, for example, as tablets,
capsules, powders, solutions, suspensions, emulsions, granules, or suppositories. In such form,
the pharmaceutical composition can be sub-divided in unit dose(s) containing appropriate

quantities of the active compound. The unit dosage forms can be packaged compositions, for
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example, packeted powders, vials, ampoules, prefilled syringes or sachets containing liquids.
Alternatively, the unit dosage form can be a capsule or tablet itself, or it can be the appropriate
number of any such compositions in package form. Such unit dosage form may contain from
about | mg/kg of active compound to about 500 mg/kg of active compound, and can be given in
a single dose or in two or more doses. Such doses can be administered in any manner useful in
directing the active compound(s) to the recipient’s bloodstream, including orally, via implants,
parenterally (including intravenous, intraperitoneal and subcutaneous injections), rectally,
vaginally, and transdermally. Such administrations can be carried out using the compounds of
the present teachings including pharmaceutically acceptable salts, hydrates, and esters thereof, in

lotions, creams, foams, patches, suspensions, solutions, and suppositories (rectal and vaginal).

[00127] When administered for the treatment or inhibition of a particular pathologic condition
or disorder, it is understood that an effective dosage can vary depending upon the particular
compound utilized, the mode of administration, and/or severity of the condition being treated, as
well as the various physical factors related to the individual being treated. In therapeutic
applications, a compound of the present teachings can be provided to a patient already suffering
from a disease in an amount sufficient to cure or at least partially ameliorate the symptoms of the
discase and its complications. In preventive applications, a compound of the present teachings
can be provided to a patient that can suffer from a disease in an amount sufficient to prevent or at
least delay the symptoms of the disease and its complications. The dosage to be used in the
treatment of a specific individual typically must be subjectively determined by the attending
physician. The variables involved include the specific condition and its state as well as the size,

age and response pattern of the patient.

[00128] Insome cases, for example, those in which the lung is the targeted organ, it may be
desirable to administer a compound directly to the airways of the patient, using devices such as
metered dose inhalers, breath-operated inhalers, multidose dry-powder inhalers, pumps, squeeze-
actuated nebulized spray dispensers, acrosol dispensers, and acrosol nebulizers. For
administration by intranasal or intrabronchial inhalation, the compounds of the present teachings
can be formulated into a liquid composition, a solid composition, or an acrosol composition. The
liquid composition can include, by way of illustration, one or more compounds ofthe present

teachings dissolved, partially dissolved, or suspended in one or more pharmaceutically
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acceptable solvents and can be administered by, for example, a pump or a squeeze-actuated
nebulized spray dispenser. The solvents can be, for example, isotonic saline or bacteriostatic
water. The solid composition can be, by way of illustration, a powder preparation including one
or more compounds of the present teachings intermixed with lactose or other inert powders that
are acceptable for intrabronchial use, and can be administered by, for example, an acrosol
dispenser or a device that breaks or punctures a capsule encasing the solid composition and
delivers the solid composition for inhalation. The aerosol composition can include, by way of
illustration, one or more compounds of the present teachings, propellants, surfactants, and co-
solvents, and can be administered by, for example, a metered device. The propellants can be a

chlorofluorocarbon (CFC), a hydrofluoroalkane (HFA), or other propellants that are

physiologically and environmentally acceptable.

[00129] Compounds described herein can be administered parenterally or intraperitoneally.
Solutions or suspensions of these active compounds or pharmaceutically acceptable salts,
hydrates, or esters thereof can be prepared in water mixed with a suitable surfactant such as
hydroxyl-propylcellulose. Dispersions can also be prepared in glycerol, liquid polyethylene
glycols, and mixtures thereof in oils. Under ordinary conditions of storage and use, these

preparations typically contain a preservative to inhibit the growth of microorganisms.

[00130] The pharmaceutical forms suitable for injection can include sterile aqueous solutions
or dispersions and sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersions. In preferred embodiments, the form is sterile and its viscosity permits it
to flow through a syringe. The form preferably is stable under the conditions of manufacture and
storage and can be preserved against the contaminating action of microorganisms such as
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for example,
water, ethanol, polyol (e.g., glycerol, propylene glycol and liquid polyethylene glycol), suitable

mixtures thereof, and vegetable oils.

[00131] Compounds of the present teachings can be administered transdermally, i.c.,
administered across the surface of the body and the inner linings of bodily passages including
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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lotions, creams, foams, patches, suspensions, solutions, and suppositories (rectal and vaginal).
Topical formulations that deliver active compound(s) through the epidermis can be useful for

localized treatment of a pathologic condition or disorder.

[00132] Transdermal administration can be accomplished through the use of a transdermal
patch containing an active compound and a carrier that can be inert to the active compound, can
be non-toxic to the skin, and can allow delivery of the active compound for systemic absorption
into the blood stream via the skin. The carrier can take any number of forms such as creams,
ointments, pastes, gels, and occlusive devices. The creams and ointments can be viscous liquid
or semisolid emulsions of either the oil-in-water or water-in-oil type. Pastes comprised of
absorptive powders dispersed in petroleum or hydrophilic petroleum containing the active
compound can also be suitable. A varicty of occlusive devices can be used to release the active
compound into the blood stream, such as a semi-permeable membrane covering a reservoir
containing the active compound with or without a carrier, or a matrix containing the active

compound. Other occlusive devices known in the literature are also contemplated.

[00133] Compounds described herein can be administered rectally or vaginally in the form of a
conventional suppository. Suppository formulations can be made from traditional materials,
including cocoa butter, with or without the addition of waxes to alter the suppository’s melting
point, and glycerin. Water-soluble suppository bases, such as polyethylene glycols of various

molecular weights, can also be used.

[00134] Lipid formulations or nanocapsules can also be used to introduce compounds of the
present teachings into host cells either in vitro or in vivo. Lipid formulations and nanocapsules

can be prepared by methods known in the art.

[00135] To increase the effectiveness of compounds of the present teachings, it can be
desirable to combine a compound disclosed herein with other agents effective in the treatment of
the target disease. For proliferative diseases, other active compounds (i.e., other active
ingredients or agents) effective in their treatment, 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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[00136] The compounds of the present teachings can be prepared in accordance with the
procedures outlined in the scheme below, from commercially available starting materials,
compounds known in the literature, or readily prepared intermediates, by employing standard
synthetic methods and procedures known to those skilled in the art. Standard synthetic methods
and procedures for the preparation of organic molecules and functional group transformations
and manipulations can be obtained from the relevant scientific literature or from standard
textbooks in the field. It will be appreciated that where typical or preferred process conditions
(i.e., reaction temperatures, times, mole ratios of reactants, solvents, pressures, etc.) are given,
other process conditions can also be used unless otherwise stated. Optimum reaction conditions
may vary with the particular reactants or solvent used, but such conditions can be determined by
one skilled in the art by routine optimization procedures. Those skilled in the art of organic
synthesis will recognize that the nature and order of the synthetic steps presented may be varied

for the purpose of optimizing the preparation of the compounds described herein.

[00137] The processes described herein can be monitored according to any suitable method
known in the art. For example, product formation can be monitored by spectroscopic means,
such as nuclear magnetic resonance spectroscopy (e.g., 'H or '*C), infrared spectroscopy,
spectrophotometry (e.g., UV-visible), or mass spectrometry, or by chromatography such as high
performance liquid chromatograpy (HPLC), gas chromatograph (GC), or thin layer
chromatography.

[00138] Preparation of compounds can involve the protection and deprotection of various
chemical groups. The need for protection and deprotection and the selection of appropriate
protecting groups can be readily determined by one skilled in the art. The chemistry of
protecting groups can be found, for example, in Greene, et al., Protective Groups in Organic
Synthesis, 4th Ed., Wiley & Sons, 2006, the entire disclosure of which is incorporated by

reference herein for all purposes.

[00139] The reactions described herein can be carried out in suitable solvents which can be
readily selected by one skilled 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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solvent or a mixture of more than one solvent. Depending on the particular reaction step,

suitable solvents for a particular reaction step can be sclected.

Example 1: preparation of (E)-3-((S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl ester
hydrochloride

Step a: preparation of (5)-2-(4-bromo-phenyl)-pyrrolidine-1-carboxvlic acid tert-butyl ester

. Y, .
SOEGSS S §

G — N

[00140] To a stirred suspension of (§)-2-(4-bromo-phenyl)-pyrrolidine (66.5 g, 168 mmol as

tartaric acid salt) and N-methyl morpholine (46.2 mL, 420 mmol) in dichloromethane (400 mL)
and N,N-dimethylformamide (40 mL) was added di-ferz-butyldicarbonate (40.5 g, 185 mmol) in
dichloromethane (100 mL). The reaction was stirred at room temperature for 4 hours (h). Ethyl
acctate (1.5 L) was added and the resulting solution was washed twice with water (200 mL),
saturated aqueous solution of sodium chloride (50 mL), four times with 10% citric acid until
aqueous layer was acidic, twice with saturated sodium bicarbonate, and a saturated aqueous
solution of sodium chloride. The organic solution was dried with sodium sulfate, filtered and

concentrated in vacuo to yield 49.6 g (91%) of the title compound as an off-white solid.

Step b: preparation of (5)-2-[4-((E)-2-methoxycarbonyl-vinyl)-phenvl]-pyrrolidine-1-carboxvlic

acid rert-butyl ester

Q(%/L(j CJ — QO({VQ/\)%/

[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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4.10 mmol), methyl acrylate (34.8 mL, 385 mmol) and Pd,(dba); (1.19 g, 1.29 mmol). The
reaction mixture was heated to 150°C in a sealed pressure vessel for 4.5 h then cooled in ice bath
and placed in refrigerator for 16 h. The reaction mixture was filtered through a Celite pad, the
filter cake was washed with 250 mL ethyl acetate, and the combined organics were concentrated
in vacuo to a yellow oil. The oil was taken up in 20% cthyl acetate in heptane, sonicated and
filtered, and the filtrate was concentrated again in vacuo. The residue was dissolved in ethyl
acetate and the organic solution was washed sequentially with 10% citric acid, sodium
bicarbonate solution and saturated sodium chloride solution, dried over sodium sulfate, filtered
and concentrated in vacuo. The residue was purified via silica gel column chromatography
(cthyl acetate/heptanc) or recrystallized from 20% cthyl acetate in heptane. Total recovery is
42.1 g (99% yield).

Step c: preparation of (E)-3-((S)-4-pyrrolidin-2-vl-phenvl)-acrvlic acid methvl ester

hydrochloride

& -

[00142] To a stirred solution of (S)-2-[4-((E)-2-methoxycarbonyl-vinyl)-phenyl]-pyrrolidine-1 -
carboxylic acid tert-butyl ester (40.2 g, 115 mmol) was added 120 mL of 4 N hydrochloric 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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[00144] To a solution of (E)-3-((S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl ester
(892 mg, 3.33 mmol) in tetrahydrofuran were added triethylamine (0.93 mL, 6.66 mmol), the
corresponding aldehyde (4.99 mmol), and sodium triacetoxyborohydride (1.64 g, 7.35 mmol).
The resulting mixture was stirred for about 3-24 hours. The reaction mixture was diluted with
cthyl acetate, washed sequentially with a saturated aqueous sodium bicarbonate solution and a
saturated aqueous sodium chloride solution, dried over sodium sulfate, filtered, and concentrated
in vacuo to produce a crude product, which as purified via chromatography to provide the

alkylated (E)-3-((S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl ester.

Example 4: typical procedure for alkylation of (E)-3-(($)-4-Pyrrolidin-2-yl-phenyl)-acrylic
acid methyl ester with alkyl bromides or alkyl mesylates

@)

(@]
Br N O/ N O/
+ H —
N N
L; HCI :

s

[00145] To a suspension of (E)-3-((S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl ester
hydrochloride (0.3 g, 1.1 mmol) and potassium carbonate (0.4 g, 2.9 mmol) in acctonitrile

(20 mL) was added 4-methylphenethyl bromide (0.2 mL, 1.3 mmol). The mixture was heated at
the reflux temperature for 16 h, cooled to room temperature, filtered and concentrated in vacuo.
The residue was dissolved in ethyl acetate, washed with water and saturated aqueous sodium
chloride, dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo to produce a
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

o 0] HO 0]
N
O/ N O/
+ H _—
N ] N 7
&: HCI &:
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[00146] To asolution of (E)-3-((S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl ester
hydrochloride (0.2 g, 0.75 mmol) and tricthylamine (0.15 mL, 1.1 mmol) in isopropanol (5 mL)
was added styrene oxide (0.12 mL, 1.05 mmol) and the reaction mixture was stirred at 90°C for
16 h. The reaction mixture was concentrated under reduced pressure and the residue was
purified via silica gel column chromatography (0 - 25% cthyl acetate in petroleum cther) to

obtain the title compound as a brown oil (0.19 g, 0.54 mmol).

Example 6: typical procedure for homologation of aryl aldehydes

CHO — ,0
I\ /\\  OMe /
N 1 R
Ph Ph Ph

Step a: preparation of 4-(2-methoxy-vinyl)-3.5-dimethvyl-1-phenyl-1H-pvyrazole

[00147] To an ice-cold suspension of methoxymethyltriphenylphosphonium chloride (26.2 g,
74.9 mmol) in 300 mL tetrahydrofuran was added n-butyllithium (31 mL, 2.5 M in hexane). The
mixture was stirred at 0°C for 15 minutes and treated with 3,5-dimethyl-1-phenyl-1H-pyrazole-
4-carbaldehyde (7.5 g, 37.5 mmol, suspended in 150 mL tetrahydrofuran). The mixture was
slowly warmed to room temperature over 2 hours and quenched by slow addition of a saturated
aqueous sodium chloride solution. The resulting white precipitate was removed by filtration and
the filtrate was extracted several times with cthyl 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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neutraBizodVyith é&dﬂ@o&@o@ﬁn%icarbonate solution and extracted several times with a

dichloromethane-ethyl acetate mixture. The combined organic extracts were dried over
magnesium sulfate and concentrated in vacuo to produce a residue, which was purified via silica
gel column chromatography (0-50% cthyl acetate in heptane) to give the title compound as a
yellow solid (4.02 g, 18.8 mmol, 60% yicld).

Example 7: typical procedure for formation of 1-(2-bromoethyl)-1H-pyrazoles from 1-H-

pyrazoles.
Z\ _NH — Z\ _N—_ TBr
N N

[00149] A stirred suspension of pyrazole (2 g, 29.4 mmol), 1,2-dibromocthane (25.3 mL,

294 mmol), tetrabutylammonium bromide (159 mg, 2.94 mmol), and 40% aqueous sodium
hydroxide (9 mL, 88 mmol) was heated at 30°C for 16 hours. The resulting material was washed
twice with water, dried over sodium sulfate, filtered and concentrated in vacuo to produce an oil,
which was purified by silica gel column chromatography (ethyl acetate/heptanes) to yield the
desired alkyl bromide.

Example 8: typical procedure for reduction of ketones to hydroxy analogs

0 O HO O
NS O/ NS O/
—_—
N N
~0 ~0

[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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Step a: preparation of (2-ethvl-pyrazolo[1.5-alpvridin-3-yl)-methanol

[00151] A solution of 2-cthyl-pyrazolo[1,5-a]pyridine-3-carboxylic acid ethyl ester (15 g,

68.7 mmol) in tetrahydrofuran (300 mL) was cooled in an ice bath and lithium aluminum hydride
(2.6 g, 68.7 mmol) was added. The reaction mixture was stirred at room temperature for 16 h.
Water was added until bubbling stopped. Silica gel was added and the solvent was evaporated in
vacuo. The resulting residue was purified via silica chromatography (20 -100% ethyl

acctate/heptanc) to yield the title compound as a yellow/brown oil (9.67 g, 80% yield).

Step b: preparation of 2-ethyl-pyrazolo[1.5-a]pyridine-3-carbaldehyde

[00152] To a solution of (2-ethyl-pyrazolo[1,5-a]pyridin-3-yl)-methanol (9.67 g, 54.9 mmol) in
tetrahydrofuran (500 mL) was added MnO, (23.88 g, 274.5 mmol, 85%, dried in oven at 120°C
for 16 h) and stirred at the reflux temperature for 1.5 h. The reaction mixture was filtered
through a Celite pad, and concentrated under reduced pressure to give 9.4 g (98%) of product,

which was used without further purification.

Example 10: preparation of 2-ethyl-pyrazolo[1,5-a]pyridine-3-carboxylic acid ethyl ester

[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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[00154] To asolution of 2-(4-bromo-phenyl)-pyrrolidine (326 mg, 1.44 mmol) in
dichloromethane (20 mL) were added (2-methyl-1H-indol-3-yl)-acetaldehyde (250 mg,

1.44 mmol), tricthylamine (0.603 mL, 4.33 mmol) and a solution of titanium (IV) chloride in
dichloromethane (0.720 mL, 1 M, 0.72 mmol), and the resulting mixture was stirred at room
temperature. The reaction mixture was treated with sodium cyanoborohydride (286 mg,

4.32 mmol), stirred for 2 h, basified to pH 13 with an aqueous 5 N sodium hydroxide solution,
and extracted with ethyl acetate. The organic layers were combined, dried over magnesium
sulfate, filtered and concentrated to provide a crude product, which was purified on silica gel
column chromatography to give 3-{2-[2-(4-bromo-phenyl)-pyrrolidin-1-yl]-ethyl}-2-methyl-1H-
indole (630 mg, 99% yield). LCMS (m/z): 384.84 (M+1).

[00155] A solution of 3-{2-[2-(4-bromo-phenyl)-pyrrolidin-1-yl]-ethyl} -2-methyl-1H-indole
(630 mg, 1.63 mmol), methyl acrylate (286 mg, 3.26 mmol), Pd(dba); (14.9 mg, 0.0162 mmol),
P(t-Bu);HBF4 (18.9 mg, 0.0652 mmol) and Cy,NMe (414 pL, 1.95 mmol) in dioxane (10 mL)
was heated at 100°C by microwave for 60 minutes. The mixture was diluted with ethyl acetate,
washed with water and brine, dried 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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[00157] Following procedures analogous to those described in Example 11, (E)-3-(4-{1-[3-
(1H-indol-3-yl)-propyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester was prepared. LCMS
(m/z): 389.18 (M+1).

[00158] Following procedures analogous to those described in Example 2 and using (E)-3-(4-
{1-[3-(1H-indol-3-yl)-propyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester (200 mg), (E)-
N-hydroxy-3-(4-{1-[3-(1H-indol-3-yl)-propyl]-pyrrolidin-2-yl} -phenyl)-acrylamide (2, 16 mg,
8.1%) was prepared. LCMS (m/z): 390.2166 (M+1).

Example 13: preparation of (E)-N-hydroxy-3-(4-{1-[2-(1H-indol-3-yl)-ethyl]-pyrrolidin-2-
yl}-phenyl)-acrylamide (3)

[00159] Following procedures analogous to those described in Example 11, (E)-3-(4-{1-[2-
(1H-indol-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester was prepared. LCMS
(m/z): 375.15 (M+1).

[00160] Following procedures analogous to those described in Example 2 and using (E)-3-(4-
{1-[2-(1H-indol-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester (180 mg), (E)-N-
hydroxy-3-(4-{1-[2-(1H-indol-3-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylamide (3, 117 mg,
65%) was prepared. LCMS (m/z): 376.1 (M+1).

Example 14: preparation of (E)-N-hydroxy-3-(4-{(S)-1-[2-(2-methyl-indol-1-yl)-ethyl]-
pyrrolidin-2-yl}-phenyl)-acrylamide (4)

- \
- — Ty — U

P
(

[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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1-yl)-acetic acid cthyl ester (1.36 g, 82% yield). LCMS (m/z): 218.1 (M+1).

[00162] A solution of (2-methyl-indol-1-yl)-acetic acid ethyl ester (400 mL, 1.97 mmol) in
dimethoxyethane-dichloromethane (1:1, 30 mL) was cooled to -70°C and treated with a solution
of diisobutyl aluminum hydride in cyclohexane (3.9 mL, 1.0 M). The reaction was stirred at
-70°C for 4 h, quenched with an aqueous solution of hydrochloric acid (80 mL, I N) and
extracted with ethyl acetate. The organic layers were combined, dried over sodium sulfate,
filtered and concentrated, and the residue was purified to give (2-methyl-indol-1-yl)-
acctaldehyde (234 mg, 75% yield). LCMS (m/z): 206.1 (M+1).

[00163] Following procedures analogous to those described in Example 3, (E)-3-(4-{1-[2-(2-
methyl-1H-indol-3-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester (72 mg, 50%)
was prepared from (2-methyl-indol-1-yl)-acetaldehyde (100 mg). LCMS (m/z): 389.2 (M+1).

[00164] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
(4-{(S)-1-[2-(2-methyl-indol-1-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylamide (4, 76 mg, 67%)
was prepared from (E)-3-(4-{1-[2-(2-methyl-1H-indol-3-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-
acrylic acid methyl ester (113 mg). LCMS (m/z): 390.33 (M+1).

Example 15: preparation of (E)-N-hydroxy-3-{4-[(S)-1-(2-indol-1-yl-ethyl)-pyrrolidin-2-yl]-
phenyl}-acrylamide (5)

[00165] Following procedures analogous to those described in Example 14, indol-1-yl-
acctaldehyde was prepared. LCMS (m/z): 158.1 (M-1).

[00166] Following procedures analogous to those described in Example 3, (E)-3-{4-[(S)-1-(2-
indol-1-yl-ethyl)-pyrrolidin-2-yl]-phenyl} -acrylic acid methyl ester (125 mg, 50%) was prepared
from indol-1-yl-acetaldehyde (180 mg). LCMS (m/z): 375.3 (M+1).

[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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Example 16: preparation of (E)-N-hydroxy-3-(4-{(S)-1-[2-(5-methoxy-2-methyl-1H-indol-3-
yD)-ethyl]-pyrrolidin-2-yl}-phenyl)-acrylamide (6)
[00168] Following procedures analogous to those described in Example 3, (E)-3-(4-{(S)-1-[2-
(5-methoxy-2-methyl-1H-indol-3-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester

(140 mg, 50%) was prepared. LCMS (m/z): 418.8 (M+).

[0100] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
(4-{(S)-1-[2-(5-methoxy-2-methyl-1H-indol-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylamide
(6, 101 mg, 72%) was prepared from (E)-3-(4-{(S)-1-[2-(5-methoxy-2-methyl-1H-indol-3-yl)-
cthyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester (140 mg). LCMS (m/z): 420.2 (M+1).

Example 17: preparation of (E)-N-hydroxy-3-(4-{1-[2-(2-phenyl-1H-indol-3-yl)-ethyl]-
pyrrolidin-2-yl}-phenyl)-acrylamide (7)

[0101] Following procedures analogous to those described in Example 11, (E)-3-(4-{1-[2-
(2-phenyl-1H-indol-3-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester was prepared.
LCMS (m/z): 451.15 (M+1).

[0102] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
(4-{1-[2-(2-phenyl-1H-indol-3-yl)-cthyl]-pyrrolidin-2-yl } -phenyl)-acrylamide (7, 74 mg, 21%)
was prepared from (E)-3-(4-{1-[2-(2-phenyl-1H-indol-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-
acrylic acid methyl ester (360 mg). LCMS (m/z): 451.86 (M+1).

Example 18: preparation of (E)-N-hydroxy-3-[4-(1-{2-[2-(5-methyl-isoxazol-3-yl)-1H-indol-
3-yl]-ethyl}-pyrrolidin-2-yl)-phenyl]-acrylamide (8)

[0103] With vigorous stirring, POCls (1.4 mL, 15 mmol) was added slowly to
dimethylformamide (2 mL) at 0°C. 2-(5-Methyl-isoxazol-3-yl)-1H-indole (1.0 g, 5.04 mmol)
dissolved in N,N-dimethylformamide (8 mL) was added. The reaction mixture was allowed to
come to room temperature, stirred for 4 h, and quenched with ice cold water followed by a 10%
sodium hydroxide solution. The resulting precipitate was washed with water, dried in vacuo, and
purified via silica gel column chromatography (30% cthyl acetate in petroleum cther) to obtain 2-

(5-methyl-isoxazol-3-yl)-1H-indole-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]SI %ﬁlﬁwing procedures analogous to those described in Example 3, (E)-3-[4-((S)-1-{2-
[2-(5-methyl-isoxazol-3-yl)-1H-indol-3-yl]-ethyl} -pyrrolidin-2-yl)-phenyl]-acrylic acid methyl

ester (0.16 g, 0.35 mmol) was prepared from the aldehyde above (0.3 g, 1.12 mmol, 31% yield).

[0106] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
[4-(1-{2-[2-(5-methyl-isoxazol-3-yl)-1H-indol-3-yl]-ethyl} -pyrrolidin-2-yl)-phenyl]-acrylamide
was prepared (8, 0.12 g) as a pale brown solid. LCMS (m/z): 457.2 (M+1).
Example 19: preparation of (E)-3-(4-{(5)-1-[2-(2-tert-butyl-6-nitro-1H-indol-3-yl)-ethyl]-
pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (9)

OMe

FZ .
OMe

Br
o -
O,N NH,
| OMe —>» | H
N N
H H

Step a: preparation of 2-tert-butyl-3-(2.2-dimethoxy-ethyl)-6-nitro-1H-indole

[0107] 2-Bromo-5-nitro-phenylamine (4.9 g, 22.6 mol), Pdx(dba); (207 mg, 0.226 mmol),
and 2-dicyclohexylphosphino-2',4',6'-triisopropylbiphenyl (431 mg, 0.904 mmol) was added in a
dry 500 mL round-bottom flask. The flask was evacuated and purged with nitrogen three times.
1,1-Dimethoxy-5,5-dimethyl-hex-3-yne (4.61 g, 27.1 mmol), dicyclohexyl-methyl-amine

(14.5 mL, 67.8 mmol) and N, N-dimethylformamide (56.5 mL) was added. The reaction mixture
was stirred at 100°C 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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dropwise at 0°C. After stirred for 1 h, the reaction was warmed to room temperature and
quenched with a saturated sodium bicarbonate solution until neutral pH was reached. The
mixture was separated and the aqueous phase was extracted three times with dichloromethane
(75 mL). The combined organic phases were washed with saturated sodium chloride solution,

dried over magnesium sulfate, filtered, and concentrated in vacuo to give the title compound as

an orange powder (546 mg, 59%). LCMS (m/z): 261.0 (M+1).

[0109] Following procedures analogous to those described in Example 3, (E)-3-(4-{(S)-1-[2-
(2-tert-butyl-6-nitro-1H-indol-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester
(0.11 g, 0.231 mmol, 40% yield) was prepared from (2-tert-butyl-6-nitro-1H-indol-3-yl)-
acctaldehyde (0.15 g, 0.576 mmol).

[0110] Following procedures analogous to those described in Example 2, (E)-3-(4-{(S)-1-[2-
(2-tert-butyl-6-nitro-1H-indol-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide was
prepared (9, 41 mg, 0.086 mmol, 37% yield) as a yellow solid. LCMS (m/z): 477.2 (M+1).

Example 20: preparation of (E)-3-(4-{1-[2-(2-tert-butyl-6-methanesulfonylamino-1H-indol-
3-yD-ethyl]-pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (10)

Step a: preparation of (2-tert-butyl-6-nitro-1H-indol-3-vyl)-acetaldehyde

\o O— CHO
O
N . \
y \ O\N’f N
N 1l H
H O

[0111] To a solution of 2-tert-butyl-3-(2,2-dimethoxy-ethyl)-6-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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was afe L BRire 3 85y & vl s Tt QG HDRChathdingacctate.and
washe@YSthenBturatd@odivkd bRErbbRte Mada turSIRQSIUN oBRIInATF so@ il chloride.
in Bioreversible Carriers in EXU& Desi gn, ed. Edward

The organipfyRWasiad oy arsopher fribey filters aAé@@@qeatr@té%maWéuo The
residué %9 dRlifSBea Oée 8lum %‘Qﬁroﬁ{ytd gltg‘ g{‘vg%ﬁéf t c%(n %1'1(?@ 77 g,
are 1 ncorporated®by re erence or a Pbose

57%). [ 10065 (Bsz)et 76 238¥Mafl ).t he conpounds accordlng to t he
present teachings include pharmaceutically acceptable
Lesters. kn t? L th .Q%?glg &H hnt o

ratioh O

Ste

vy} -phE oyl Pacrilic stidmeti®l edo@dy. Exanpl es of such esters
i nclude al kyl esters (e.g., alkyls of 1 to 10 carbon
at ons) , c%ﬁﬁoalkyl esters (e.g., cycloalh s of 3-10
aryl esters (e.g., aryls 0f?6-14 carbon
nd
erocyclics_of

Iudlng of 6-10 carbon atons Q
Q iC analogggs t hereof (e}
{ ng atons

of whick ca ”,
and at Cefol i ¢ residue ¢ Lhery”
ent g sone amomnemS

conpoun,s di stT osed herein can be G _i
such as \met hyl esters, ethyl esters, 2P esters,
i sopropyl esters, butyl esters, isobutyl esters,

[0113} - bUboylsobsibe bﬁ(E)p@e(znt yl -[QE@HertS),ut}ilm’pj&nﬂﬁ-inds]t—i}ylé-,ethyl]-pyrrolidin-

T G N TR Thetes

was aRMd@ noa§ow&l(o 01 QPYY mBRIRME anfYi@R YhivHICTaRS .1 6 mmol) and the
cycl opentyl esters, and cycl ohexyl esters, or ar

resultipg mgytgre veqs SHIrad atﬁﬁeﬁ )f,q)r lehst Additi irpp pywd@égg} mg, %/4 7 mmol),
I
ethanc R B B B BN ST PR S0 b, The
reactiomohixture weafiltéred hrat cradenisitadgn oaqganarel tbe rasiloe ganiaken up in water.
bases. Both nono and pol yanionic salts are
contenpl at ed, dependi ng on the nunber of acidic
hydr ogens avail abl e for deprotonation. Suitable salts
formed with bases include netal salts, such as al kal
metal or alkaline earth netal salts, for exanple
sodi um potassium or nmagnésdi um salts; ammoni a salts
and organic am ne salts, such as those fornmed with
nor phol i ne, thionorpholine, piperidine, pyrrolidine, a
nono-, di-, or tri-lower alkylamne (e.qg.,

o, N a I L ] R e I L e



[0070] I n various enbodi nents, the present teachings

can further include use of the conpounds discl osed
whesoeiims3as active therapeutic substances for tPeI/EP2009/053421

treatment or inhibition of a pathol ogical condition or

di sorder, for exanple, a condition nmediated wholly or

in part by one or nore deacetyl ases, such as an

undesired proliferative condition; a neurodegenerative

A broWh %ﬁﬁ&ecdﬁfh@é well RgoALENEE RIS fHirSEASS yidiihgLite @bMAPodhd
di sease ubenst ei n- Taybi s syndrone, Parkinson's

(040@F@%®S@d)dM@M@HéV@d&%i @¥hl); spinal nuscul ar atrophy,

Rett's syndrone, and the |ike; a cardiovascul ar
Step dd??
i ' scl eroder ma, and t he

i ke; an |nflannatory dlsorder including arthritis
and arthritic conditions (e.g. osteoarthri%is,
rheunatoidHarthritis, and the Iike) anq oher chronic
i nfl anpaory di sorders (e.g., chronic a h%@, arteria
e3 - t# anspl ant at i onal at heroscl er0
endgne osis, and the |ike); an und
i_pr ',5troRé 3
me enﬁbdlnents

cancer, ney cancer, |iver cancer,
cancer, Dbl adder cancer, breast tunor,
i ncludi ng gastric tunors, esophagus cancer, ovarian
UH14hand®m50@@bonf6ﬁﬁbék{lEb@%mnmgéﬁeuﬁmbpﬂbhmdob3gbﬁdﬁ&

ol BRSBTS s IS AP P 08

was adilell aRtRsERBHY] cRldritiE 0. @g@/elmrmmo]g asitthQlapti@sinal., 1.73 mmol).
cancer, lung cancer, colon cancer, breast cancer,

The regylipg splutecnasrsting(l aichgem temprraiie forl hyditiicd with pthylgsrigte, and

t I
Washeggxﬁt(}:l I% n_ghllf)?l'é e?ﬂ&g R Qi dzﬁ%x}}éo@iﬁ]nﬁg CQI%O g%@{é%c?nd %nd a faturated
aqueoﬁ'syq@hrtpn of sddauratchloride.i Tllmd Qrgamglapstmvasakled ovcrrwdmat ailfate, filtered

h th | t ts, th
and et BT et RBsTRHe oot HtEe o Bt iyos iy o
give tHehRRRoRPbINQ (OQZIIC%%%WM ilM s amd) dizsor derly. using the
|

conpounds descri bed herein. As used herein, treatlng

efers to partially or conpletely IIeV|at|ng an
01ISbneﬁpﬁ?\éitngrP@w@ﬁ@ewwgqupm tmsegiﬁfrfﬁlg EXmplp 2. (Esr% (4-{1-[2-(2-

tert- blft?ﬁ[é fn‘éﬂﬁlaﬁﬁrsuﬁm&lﬁ@n@ﬁmdBlh?-yHPeMiﬁP]dﬁyrfb@iﬁld ng }Uﬂf%n 1)-acrylic acid

dentifying a mamal awngjc at'hol ogi cal “condition
e

methybfrstfm(%(li)ﬂng)rwatﬁs@naftr@d to (E)dfe Esieg/;busylch-mebenaghifenyiamino-

t I A0

e e S e Rt LA RSP
LCMNei/bpd2%2585 (M+1yde admi nistering to a manmal a

phar maceuti cal conposition WO

2009/ 118305PCT/ EP2009/ 053421 that can include a

conpound di scl osed herein in conbination or

association with a pharnmaceutically acceptable

carrier. [0071]1In certain enbodi nents, conpounds of

formula (1) may be used in treating the follow ng

cancers. Cardiac: sarcoma (angi osarconma, fibrosarcons,

r habdomyosar coma, | i posarconma), nyxoma, rhabdomyona,

fibroma, |ipoma and teratoma; Lung: bronchogenic

carci noma (squanous cell, undifferentiated small cell

undi fferentiated | arge cell, adenocarci noma) ,

al veol ar (bronchiolar) carcinom, bronchial adenons,

sarcoma, |ynphoma, chondromatous hanl art oma,

i nesot hel i oma; Gastrointestinal: esophagus (squanous

cell carcinoma, adenocarcifiénma, | ei onmyosarconma,

| ynphoma), stomach (carci noma, |ynphonsg,

| ei omyosarcom), pancreas (ductal adenocarci nona

|nsuI|nona glucagonona gastrlnona carcinoid tunors,



with other therapeutic nodalities. Thus, in addition
to the therapi es descri bed above, one nay al so provide
wo ooobhes3pat i ent nore "standard" phar maceut i cal PCBER08%/053421

t her api es. Exanpl es of standard therapies include,
wi thout [imtation, so-called "beta bl ockers,"
anti - hypertensives, cardiotonics, anti-thronbotics,
vasodi | at ors, hornone antagoni sts, iontropes,

Exam le%ebtéiﬁratﬁﬂfj&t Esﬂsl@ i‘ﬂﬁ-@ﬂ-@é?k-ﬁﬁt%l—lﬁﬁétﬁh%hﬁb@l@'

methaRk QA6 RmiRbY qmﬁ%t g ?I )eertﬁ‘yslf:‘ pymh il 256 -N-hydroxy-

ors, angiotensi'n type” 2 antaggnlsts and
amyk@“?%ﬁ% e bl ockers/i nhibitors. [0077] A HDAC i nhibitor

of t he present |nveﬁt|on may be use uIIy coitbi ned with

anot bex e Ohgai cal | y actH,Me @
= haonacol-egeecal |y ast(ve compounde—a—

parti cul arl yNi n~he treat ment of canfér > For exanpl e,

a compound oft tHe formula (1), or a pharlmaceutically

acceptabl e salt thereof, as defined above, may be

adm ni stered sinul taneously, sequentially or

separ at el in conbi nation with oﬁ%}%r nore agents

sel ect egf enpt h s, AU i

|nh|b|toW@ ' ¢ a  axane

paclitaxel, do -t— eIO\V|ncr|%t|ne : ,

V|norelb|ne om)anf i ne, and ot her antjcanper

agents, e.g. g%a in, 5-fluorouracil Ory

5-f 1l uoro- 2- 4(1 H, 3H) - pyrlntdlnedlone (Sﬁlb flutam de

aor gentlt blpe conbln?

act|V|ty, in therapy [0079] A conpound of the fornula

[01161 ) TORYORIKISR 0PL 145 B86kyl-9-(RANRAEREL- ttﬁymrﬂ;’trmﬂ iB8o1¥A4 1N mg,
ot her antiproliferative conpounds.

2 mmgdhinj ipethariof pnrdded paldrdien Andoxide py ueborbt}t)o a2 Abe flask was
0
evacuelit%cﬂ%r{)l ! o%e;ﬁ%ant : ecgeﬁggéﬁggtgf% %é Qe%@&gt}wgsostﬁl{w rﬁﬁ%lcgsr‘hggirogen

; gens; topoi sonerase |
for 16 hapdifistored tlasegt 4 paddfidziiteo whjchmas rmserbwitie maditnale The organic

solutie R AEMeRier A Fe e o R R SR RS e i st

chrombfdBiaphy &F &ie MYQedirRBiptdduet S47 HiEQ?\’j%fylHl@I tors;
anti neopl asti c antlnetabolltes platin conpounds

tlons nay.offer

VHInéM%E§W@Q§nM@ICh target decrease or |nh|b|t the

activity of a protein or |ipid phosphatase;
onadorelin agonlsts anti - androgens; net hi oni ne

[01175mi Aepeptutiansb2errbut-n(32-dinethposghnird Headoldi-glamgicc@st7 me,

I I )
25RO 1 0 BRI i
methan@o]‘f(m}ﬂ'shlotléd; @l asle, 3. Tthinbiol)aut 85C.pAGtestismd¥or 16 h, the mixture was

T e —
were ddabiRdS@asded with lal@hﬁlrdté'd&aqaédds\éblﬁ,lﬁoﬁf)f foldtunBeh1bisdr9@ried over
i nhi bitors such as 17-

magnesipim lfale, Hligrrd-2gd F%ﬁﬂ%ﬁ%t@acm@m@pm@ﬁt By rified by a
I WATO T oS |
silica %@%%4 %;Hn{h? r%ﬁ%%ﬁ%& 10 cﬁ’é%%ﬁ'@%&m DY DOMS (m/2):
found €&dhfMrlira Ther apeutics; tenozol omi de (TEMODAL); ki nesin
spindle protein inhibitors, such as SB715992 or
SB743921 from d axoSni t hKl i ne, or
pent am di ne/ chl or promazi ne from Conbi nat oRx; PI 3K
i nhi bitors; RAF inhibitors; EDG binders, antil eukem a
conmpounds, ribonucl eoti de reductase inhibitors,
S- adenosyl et hi oni ne decar boxyl ase i nhi bitors,
antiproliferative anti-bodi78s or ot her
chenot herapeuti ¢ conpounds. Further, alternatively or
in addition they may be used in conbination wi th other
tunor treatnent approaches |nclud|ng surgery,

I e " oy



ant hracycl i nes such as doxorubicin (including
| i posomal fornmulation, e.g. CAELYX), daunor ubi cin,
we@poowasses n, i darubi cin and nenorubicin, the PCT/EP2009/053421
ant hr aqui nones m toxantrone and | osoxantrone, and the
podophi | | ot oxi nes et oposi de and teni posi de. Etoposide
can be admnistered, e.g. in the formas it is
mar ket ed, e.g. under the trademark ETOPOPHCS.
Step cTSHEHRATIndE N AN Ry ARAM Rl i 888 Hony8-392-dxB -dil\8)- 19 AS 1}
I's marketed, e.g. under the trademark VM 2Z26- BRI STOL.
g@ﬂ@@ﬁ&h@&&&é@n can be adnministered, e.g. in the formas
is marketed, e.g. under the t rademar k ADRI BLASTI N
r | [ : t R
°“8f o N B B 2 R B han o
indol- Gmwwale@llfdnamdhr( Ul o 0.2amnted) iadmhhiremhethak, (1enlg). wasradded

ol ACRISCRY (ot S PR LG A T G grmed

to roomQ¢fpaStuict and Gusfhk@iver a serufhtediadiim Elbﬁb&ﬂawmrdﬁ until neutral pH
NOVANTRON.. [ 0086] The term "m crot ubul e acti ve

was reggﬁaﬂo Eh@ muftg][eart'aég;eﬁaéatﬁql %rrdotpg B@He@u%@}ggq: Wlaszer‘xﬁ]acted three times with

d1ch10f8n9€rt}9£19 *@1’6 1'1:"1L§j e@ﬁ@&&ﬂﬂll@d‘&g 'S'&%er@ %Sﬂw%lﬁlt é’sk?llrdrﬁlted sodium
pol ymerization i nhibitors”including, but not limted

chlorld@dlawan@@d oefelgmagmellum Sakfede ltated @n@ccmcemtrat&d in@acuo to obtain the

crude groh? 4 tme qua’ntl?a’tlgl 1teY(f \ghbl lg;tél% }rl]ieflld;r%gtl?y t8 rnle)é stel\i)le nS ¢ %? hir{}]ler

purificatiéh. VILOMISEhi3)n&8 5. diMagder nol i des, cochi ci ne and
epot hi | ones and derivatives thereof e.g. epothilone B

or derivatives thereof, Paclitaxel e
011955 Pt B i By Srlds Roee et B o HEME 3y B - 11122
tert-bulXCOacthRGBEGNE6- ﬁ&ﬁa&@ulﬁgﬁlaﬁhﬁ& @HQQdol% #)-cthiyT)- ﬂyﬁ@hdln 2-yl}-

formas it is marketed (g% under the trademark
phenyyaxotiERed mathd caist Vaseprepiredhirem Nal?-t5e- %‘hlnmﬁthéveéalfonyl -3-(2-

t £ under the
0X0€£¥§é£%%?%‘8$&§%£‘T?iﬂ%thaelncrl§ tine sulfate can be

adm nistered, e.g., inthe formas it is marketed,
[0120fe. g Foligwliee pravedurrsataingols @Amsﬂchectjnsl&mlﬁal (Fot-@ail-[2-(2-
tert- buk?%el- ]IQr%ta I Qe:s?ﬂefo tI‘Het %S)nreglll Ia\‘?’/ngd - H éln %q}ce)fhg %yrrAll&m 2-yl}-
phenyml\Shj/dlﬁﬁﬂa(trylaMerﬁis]ﬁ&]&led 443 1531&9&&&18@6}%@‘[198/[&2‘592@1 2.6 mg,

WD .98/ O 849, 43653 8/ 22461 and WO 00/ 31247.
4%03%%B@EW5H SﬁFﬁ%%i%éﬁ“%}éO%¥ﬁi Ilone A and/or B

[0087]The term "al kyl ati ng conpound” as used herein
ExambIéCJZUﬂﬁe‘i)arMn éﬁEmhydlﬂkyscw{(m pmcézo.ﬂ PPAGLEEL-3-y1)-acetyl]-
yrroh&lﬂsz‘ ﬁpnpqten ietRMAhAR (P2) Ni trosourea mﬁ
c ophosphanlde can be adn1n|stered e.g.,

[0121 n tIfd% sftl%ﬂh@lﬁtlérfo 81,08 0li®@n -yl 1)-hd¥@lic acid methyl ester
{radenark CYCLCST#ﬁgingnggﬁlde canyqﬂgg%%1n?stered Y

hydroghlegide (0 g hd 2memeh sVt dimsthyleiereide (20 mL) wanled sagentially
i ORETES USSRl V1008 SAEIGRRIT RS

hydro¢hharided@84 gblufS menaiptl - Hyldmwm{ilzbm,azﬁe F.Ubg ot Saminol)aind 2-

methy R A e LR 2 e AL L | T T AR el i nd diuted

with dBBIJGhERXR ShdaRd s R @%ﬁb@he@ﬂﬁhﬁ@ﬁthﬁétéﬂ@q%ous solution of sodium
antagonlsts such as penetrexed. Ca eC|tab|ne can be

chloridgg dgied eves sqdé@[n s*@lfe@e iliereds #sl Gogegntra md@rgec}mﬁq](gqeéﬂl,re. The crude
t

produc e R T GO S ot By S Homethanc)
e.g. under the trademark GEMZAR. The term "platin
compound” as used herein includes, but is not limted
to, carboplatin, cis-platin, cisplatinumand
oxal i platin. Carboplatin can be adm nistered, e.g., in
the formas it is marketed,76e.g. under the trademark
CARBCOPLAT. Oxal i platin can be adm nistered, e.g., in
the formas it is marketed, e.g. under the trademark
ELCMATIN [0089]The tern1 conpounds

o . e e



[ 0094] The term "bi sphosphonat es” as used herein
i ncludes, but is not [imted to, etridonic, clodronic,
wo 2doadrssns c, pam droni c, al endronic, ibandroniBCT/EP2009/053421
ri sedroni c and zol edronic acid. "Etridonic acid" can
be adm nistered, e.g., inthe formas it is marketed,
e.g. under the trademark DI DRONEL. "d odronic acid"
can be admnistered, e.g., in the formas it is
obtaln@ k]»e(he{t& e8Q2 leéfj@r[ IHhﬁd(;leaﬁ@H@é’[}h B@lﬁﬁﬁﬁz yl} phen 1)-acrylic acid
| udronic acid an be a n1n|stered e. g. %
methyf estanagg colprh:% Oﬂéﬂ%étgeb 03 euepl. Wieicldhe tr adermr K
SKELI D. "Pam droni c acid" can be adm nistered, e.g. in
he q%gqf
0122]t Ffoﬁ&mngﬁ)rdc (rh'gﬁsl 4 c}“géggg g}éﬁseglesc ?nda{rrlll ]%?lgl}[g{: 3 ﬁydroxy 3
(4-{ (S) lh 2-|(1bnfedryrh=11 Hsinil¢l- 3-gl)ﬂmtklém?dohcbng-ylb—pﬂe‘ryl)t—a’teylamlde was prepared

12, 033 TR o TR Yetd) pRHE SR wAiEL S8 I 409t

under the WO 2009/ 118305PCT/ EP2009/ 053421
Exampremeﬁwﬂﬁrﬂﬁmm\j-ﬂ (@) slebkmni-pyraclidin-5@h-phenyl]-N-hydroxy-
acrylanglge i3yt ered, e.g., in the formas it is marketed,

e.g. under the tradenark ACTONEL. " Zol edronic aC|d
[0123Fan Fbﬂoﬁﬁhgipm&ﬂﬁé@ﬂlalcgogs tol tRoske ﬂescﬁleédﬁnasxdrﬁplb 8, (E)-3-[4-((S)-1-
nark t ed Iﬁﬁpﬂnder the trad ZOVETA. 95]

h
benzykrpyirig dmr%apél egylie a%mathé(ﬁese%if%%go%%@ ¥ pﬁepeared from

benzalldaWd*a'(é 3tdte 3Rl sy, Jiauget of rapanycin (nfOR) and
which "possess anti'proliferative activity such as

sirolims (Rapanmune), everolims (CerticanO,

[0124}nd Falirsing procodgiey artaogons in thess garcaihed i Eyamp 120@5) 3a[§ ((S) 1-

beny b D S K- O SO TROAAR Ak PLabRUTE. 0 2R bR it
sohd.lﬁ@ﬂ&d&&y3@aﬁ(bkﬂnot limted to, PI-88. [0097] The term
biological response nodifier” as used herein refers

T L R P

pyrﬂ) lg-- y as used herein refers to

nds whi ch tar e o

101255 B gl Be Rser ey B g&g%to%@se%sscr%# Rekinn 6 3 o1
phenyl-DIRIpREdZ01 3 -yBu@hy1)-pyifctBz2- Wﬁ?-a@fyh&&ﬁﬁ&hﬂ ester (O 347 g,

(Zanestra). [0099] The term "tel onmerase inhihitor" .
0.896 paned) Way REERrsbirep 2 -Rhen Yo Hrpyaadicwreets dely ¢el0;2 gﬂéclﬁéla@@l 77%
yield)Or inhibit the activity of telonerase. Conpounds which

target, decrease or inhibit the activity of tel onerase

are especial ly conmpounds which inhibit the tel onerase

[0126} ec &pllowing@rogedyres aptogons forthosedoscoidpd ipHExameple?, (E)-N-hydroxy-3-

It
(a5 TR O R AR O R g AR R SRl propared
(14, 0. 2#he gaAr63vmtyl, GR Yagetll) o tnewamllrb depViSdass): 388dnhiddtnds
whi ch target, decrease or inhibit the activity of

Exam F}%H 2;§|§e; ngat? m Ed"&t t@ﬁ?[@[{@)%épfﬁgggpm eg]é)gfhél?n-&ylmethyl-

pyrroy e nrefers to conpounds whi ch

decrea e t of t
0127, #ehewing pr%Sﬁ‘HS%ﬂ’&l, i ribed g oo o aadingt )3 14-(911-
razd1§]iskd [pyridig-3aginkthl Lyyrflidide yprde lid aGd Héghyeesder (0.249 g,
by égrtezgﬁld églcazévland NLKP&%&EQ 33?02] The germ ( :
0.689 mypqal r30%0 pistdaWap prepriss Fageryraneldi S sdpyriginee 3-gaypeldehyde (0.2 ¢,
1.37 ninldl bi tor) as used herein includes, but is not limted
to, collagen peptidom netic and nonpeptidoninetic
inhibitors, tetracycline derivatives, e.g. hydroxamate
pepti dom netic inhibitor batinmastat and its orally WO
2009/ 118305PCT/ EP2009/ 053421 bi oavai | abl e anal ogue
mar i mast at (BB-2516), prinomastat (AG3340), netastat
(NSC 683551) BMs-279251, BAY 12-9566, TAA211, MM 270B
or AAJ996. [00103] The tern1"conpounds used in the
treatment of hematol ogi ¢ malignanci es” as used herein
|ncludes but 'S not I|n1ted to, FNB—Ilke tyr03|ne

o e, o I a .



[00105] The term "HSP90 i nhi bitors" as used herein

i ncludes, but is not [imted to, conpounds targeting,
waleawasssding or inhibiting the intrinsic ATPasePEr/EP2009/§53421

of HSP90; degrading, targeting, decreasing or

i nhibiting the HSP90 client proteins via the ubiquitin

prot eosome pathway. Conpounds targeting, decreasing or

inhibiting the intrinsic ATPase activity of HSP90 are

[0128ES p%n@«lvi PRRRBRENE S0 BLPTRhSS d@gcn%&t 1nb@£un¢1§e WIEGN-hydroxy-3-
Inhibit the ATPase activity of

[4- ((S)ilrpmazcglp - m]@ytl@ndeﬂmeﬂﬂdkywlmawﬂ/)cpmnyli ?Mta}md%twas prepared

Y Iy t

15,095 EATB0LERDL LKA K55 FEURT RLCRAMER 208

HSP90 inh| b| tor 'S AUY922 [00106] The term
Exampler6c praplardtéonadfi (Ee-3s{Ht[il 4Dt dsitthad-1ythedy B giynazol-4-ylmethyl)-
pyrrolidiat2rgd sy helnyl}-N-hydodxytacnylhmidd @p) t r ast uzumab

(Herceptin), Trastuzumab-DML, erbitux, bevaci zumab
[0129) Av &stlowing praceduienataldeRing toxbosk defeRO6 iSBxanapit B> (EDSOY-[(S)-1-
OSSR A T PHBa S P BURy S SRue ety Bber eyl 358 methy
ester (00079 ESPEY infol Ql%&lbﬂ?%@ﬁreﬁﬁéﬂﬁ@mfj @ndthy18a8tHen¥l- 1 H-pyrazole-4-

i nt act anti bodi es, and ant 1 bodi es fragnents so long as

cafbalfiqli]é@ie Ex o 0-2haaesi red bi ol ogi cal activity. [00107]

For the treatnent of acute nyeloid | eukema (AM),

0130F0”1F9H6\Q§1§%§ocfe@ﬁr€y£rﬁl&gbhs KRB ianﬁ‘i‘ﬁit}lb Qa(tE) a04-[1-(3,5-

st an I eukem & t herapi es, espeC| al
dimethydritihaaytlt Idhpwierdi-4- Vet ey riodidio- -3 oi]-phvayl rMéVdn@ﬁY agrfylamide
ti n r

was pigihea |18, B9y O3 Sl IPPURRT Pl son PENRs Ly 9.2

transferase inhibitors and/or other dr ugs useful for
Examplee7t peapianstiin of\(ID)-200h8Ird 333N IEC200615B¥Piropfy1)Alykrolidin-
2-yl]-ieahl} @ rPamide @0y ci n, Adrianycin, Ara-C, VP-16,

Teni posi de, M toxantrone, |darubicin, Carboplatinum
[0131]and FRK&#4bE prdd0dir683naldreud terthosealaicirﬂbechkﬂiﬁaln[deﬂﬂ(ﬁl){?od@#' [(S)-1-(3-

cl.udes for gxanpl.e Ar i ne o
pyrazql  RrIY  hErob Y %%Llnhwﬂgwy b e T}ﬁaﬁ? BB o§ 85 mmol. 76%
yield) 4QE prephrcd @foﬁi‘s Eﬁ@ﬂW§lLﬁbﬁ8nald¥hZ@e (onpé gdedningiyt he
purine anal og of hypoxant hi ne mer capt opuri ne (6-M)
and f| udar abi ne phos hat e. g00109] Somat ost atin
0132} ecé?e%lwmgmvﬁéwwgl 08Uy 0o dptifed wrxamplg 2, (E)-N-hydroxy-3-
T R b S PRV TRy AT % g 701
0.323 {opedi 448 oyictlie s 2 pEO brkein sPlido k- CoE} (m/dnAabi Myl tappr oaches
refer to approaches such as ionizing radiation. The

Example/28 hgﬂ%ﬁdh%:@%a nﬂ(cﬂ% 5‘5‘[43 52 %ﬁe%tyﬂ}l? lidin-2-yl)-
phenyb 2{Chr\‘élpl {le@fgﬁmrmanegl cz:r gésr ?such as X-rays andlsggfma
0133{ ay ﬁ ar? Sve%a({ gﬁiagliurlg(%yﬁﬁroggn & dt%'!ﬁ‘sp%g dkt%g- -(m-r4.t-¢ﬁjrd§% n-2-yl-
phenyl)ﬂidylai‘ aoﬁ.thméifhﬂ apy hﬁdldchléruﬂfeﬂ(@\&n ign1.1 6 ennaol} andSﬁethylamlne (O 3 mL,
nci p| es of Radj ati on Ther apy

P
2.16 Hmlﬁla fﬁy S’s.CLL?ﬁ%}n e hednixBie BroRpicapsdot ? %@90%{15 i’ﬂenylacetyl
chlorltﬁd(@ 13 it h) @Ihﬁﬂognﬁas\é@hed ahd tRPmixtd8 whd §106V139&§1)med[tg%olrl]

he term "EDG bi'nders" as used herein refers a class

tempetﬂturfs mvmriééu dic eeastion was feenciasiduyl adﬂé@nw A A Eseammonium
chlori&e?s?)gﬁﬁ) ﬁ{ﬂg?gcﬁtaﬁ guﬁglgg -elaigﬁtgersl e S%Jtrat-gp anh%%ﬂqueous layer was
washepwithratldil nectae. Phir ¢onebimdodrgsé bgeranalogsdiavet magnegiumbutfate,

not limted to, fludarabine and/or cytosine

ar abi nosi de (ara-C), 6-thioguanine, 5-fluorouracil,

cl adri bi ne, 6-nmercaptopurine (especially in

conbi nation with araC agai nst ALL) and/or pentostatin.

Ri bonucl eoti de reductase inBibitors are especially

hydr oxyurea or 2-hydroxy-1Hi soi ndol e-1, 3-di one

derivatives, such as PL-1, PL-2, PL-3, PL-4, PL-5,

PL- 6 PL 7 or PL 8 rrentloned |n Nandy et aI , Acta

S~ . ~ ~ ~ -~ ~N A ~rN AN



[00119] The structure of the active conpounds
identified by code nos., generic or trade nanmes nay be
wo adenif3nom t he actual edition of the standar dPCT/EP2009/053421

conpendi um "The Merck I ndex" or from databases, e.g.
Patents International (e.g. IM5 Wrld Publications).
[00120] In an enbodi nent, the cardi ovascul ar
i ndi cations for which the HDAC i nhibitors may WO

ﬁltere@ Qa8 éé{?ﬁ%&@eﬁ?@/ @E@@Q%’lmmh%éﬁﬁﬁﬁb@ GlalflRa gel column

di astol i c dysfunction, nmyocardi al Infarction (systolic

chromatpgraphic (0-4i¥p cthiyhirctsite indﬁp@fle)dv eval(E)-E-4&4-iSkd- nhemﬂ@mmlﬂg
: : L r it 0
porl PSR A0SR RO LRI SR 9ot
yield).car di oprotection fromischemc events, and for the use
of hennrrhagic shock and resuscitation [00121]

Co th t.Leach
0134550 ARB G DhckilePhRTGE b RS ORFO L MR g G ph ftoxy-3-
[4- ((Spppﬂ@@lac@t@abyrpdlmﬁm@e)%neﬁﬁu -aEi@tlahii@d $as Iﬁelﬁdruc(abl @ 190lgi d

ers can include one_ or npre substances which can
0.505 gﬂﬂ% e vighD s aroffivite agficht LCMSYBY et 5(M+1).

solubilizers, suspending agents, fillers, glidants,
ExampRMO¢ BecpaPitic SHIE)N- Hﬁﬁ&ﬁy-ﬁ[ﬁh@ll ﬁl&éﬂeﬂ{y@-%ﬁto'hﬁﬁn -2-yl)-phenyl]-
amyk@ﬂﬁgt ) Or encapsul ating materials. The cohpounds can
orfrul ated in conventional manner, for exanple, in
[0135F n@@ﬂ%lnﬁ'pmcle@ﬁr& ShalddBhs féstﬁgsefd@&rlIBE‘(PMMe 4, (E)-3-[4-((S)-1-
I nhi bitors. formil ati ons containing an active
phenefélmhmmmhrdwbmhs@xi -harted acid mathyhesterdieas grgpared from
e tlonaIIy used oral form including tablets,
phmw&%ﬁ%nﬁd, buccal fornms, troches, |ozenges and ora
Iqu|ds suspensi ons, and sol utions. In powders, the
[0136car lFbHOngrprcb‘edlaeSf ﬁm&igpusjiovh@edesoﬂbbcﬁi,n Fvksinghle 2 s(FaMN-hydroxy-3-

(P ERREE Pt bt ot Byt BRa S8 eSS oM T

337.19991(M+8r having the necessary conpression properties in
sui tabl e proportions and conpacted in the shape and
si ze desired. The powders and tablets nay contain up
Exampls Yo preperefn ofdErdenydrmstnind: {11 duthagraskpsnul-ethyll
pyrrobigigt Zay i WRY‘M?@@‘%‘“d&&%Q)ve conpound( s) opt | onal ly with
inert filler(s) and/or diluent(s) suc

0137bhaﬁﬁﬁ%wg.p&%?ﬁﬂlye%\%@@p%@éh%seéiﬁicﬁ%gd ’(“eE’Ej‘mplEGr@) -3-(4-{(5)-1-[2-
(4-hyd?§£ga]%ﬁ%n915 e ]ﬂqﬁ%héffnaf 91h)phe§ﬁ9§tfr§hc 54 b J[h?lg@slter (0.22 g, 0.63 mmol,

enlng owdered cel |l ul oses (e
56% ymlejbswalnmm@démn mh@dmymaﬂhyhbrmmde [0.23 gdesimof) our s,
gelatins, guns, and the like. [00123] Useful tablet

[0138 or % 19&7 dﬁ%%fcl)c%glﬂesbﬁlg[%gﬁs t%y[h 2 %&ﬁ%é@ [ﬁ%}g&%%?@%ﬁiﬂ%(goxy%-

ranulatron ne
(4-{1- Eﬁq@*hbﬁiﬂ?@%mﬁﬁi’lb Wh&ﬂ@p‘ohmh@ olij iphemtpacrplamitiengasggentsi, (20,

I |ca e surface i.fyi nts
004 o FL bR iRt Ehp ettt s Bgant s Pod o
stab|I|Z|ng agents |nclud|ng magnesi um st ear at e,
ExampleSat pEepacation SQE)-Brul{es)ry|2- gunﬁabq)heh?lb@thﬁ]%awhdm 2-yl}-
phaqhﬂﬂm@aﬂmydﬁ%yﬁhﬁde§m,rch gel atin, ul ose, net hyl
| ul ose, n1crocrystalllne cel l ul ose, sodi um
[0139]c ar m@nmgipydce@@ei aHaHBus ©AhRRX¥IBRIbEY I Anh18 6 &(4-fluoro-phenyl)-

ot s e A Bl S e S P,

cal ci um carbonate, glycine, sucrose, sorbitol,

di cal ci um phosphate, cal cium sulfate, Iactose, kaol i n,
manni tol, sodium chloride, |ow nelting waxes, and ion
exchange resins. Preferred surface nodifying agents

i ncl ude nonionic WD 2009/ 118305PCT/ EP2009/ 053421 and
ani oni ¢ surface nodi fying agents. Representative
exanpl es of surface nodifyi’hg agents incl ude pol oxamer
188, benzal koni um chl ori de, cal cium stearate,
cetostearl| al cohol, cetomacrogol enulsifying wax,
sorbltan esters coIIO|daI S|I|con dIOXIde

1 . o - I Y Y L



[00129] Conpounds descri bed herein can be adm ni stered
parenterally or intraperitoneally. Solutions or

wae pepamsddns of these active conpounds or PCT/EP2009/053421
pharmaceutically acceptable salts, hydrates, or esters
t hereof can be prepared in water mxed with a suitable
surfactant such as hydroxyl - propyl cel | ul ose.
Di spersions can al so be prepared in glycerol, liquid

[0140)O! r%tl&ving@%&M@@&faleg@{iym%&%ld&&%bwﬁlrmmme30(;?)%(4-{(5)-1-[2-
nder ordinary conditions of storage and use ese

(4-flugsp -wpermryak¢tbyls Py yolidiadty)} -pmarwrﬁlcm@mtbﬂteme((}% g, 0.71 mmol,
0 gﬂqp The
63% yﬁfﬂ@ \QASED i?eéi a (#r% ﬁ@étgl&%@d{é fo %’%1261%?1? %ﬁ@:an
|nclude sterlle aqueous sol utions or dispersions and
[0141t elFbH@N#ng\pdmedurémnaldﬂgeumotthwsp(dns:niboil'm ovagymale At (Eo13-@F{(S)-1-[2-

o ShinPesiPU R e o PhESD Vi Mo REees PRI e hrpored 1.

0.19 gV0.5¢ amdlys3oeiid) as hit offQvHite Q¥lid. NTOMGHnez)Sy33. n@@+1)he
formpreferably is stable under the conditions of

f act i nst
ExampRodt BFAHAL 1 gﬁa@ JEn 350G er e Srebderraliin-2-vi-
phenyhNthyfroxy gyl Yhe carrier can be a solvent or

di di t f | t
0142k &4 ﬁ[&?\"vﬁg @@Gb&%ﬂ%g%nog%&n 5'?3%956&85%@6%&? %&%@1@? 9§@rch%ma -phenyl)-
acetaldle'hg&@ @ Bqtﬂﬂrln@? &ad b%ﬁ‘oﬁ’tleki ’froﬁm Eﬁ@%@béﬁk?ﬂﬁ&fﬁ@ 2 g L 14 mmol).

hereof, and vegeta [00131] Conpounds o
(H43f resent teachings can be adn1n|stered t ransder nal |

el Foll%n\mgrpr@@éwréﬁa?&g@%twth@esiewlh@%mcﬁxme 60@9 3a64d{ ($)-1-[2-
LT RRE RE AL PSR ORI LR 2 g 054 o

44% yodd) v pearardddicbno the agsthldghtde@boan@irng $.6aimohe pr esent
t eachi ngs including pharnaceutically acceptabl e salts,

d €S, ters there
10144500 S tns i ieE Sl RERSH ok JpretiRec ndExampte 2¢ G- (91
(4-ch1¢latphb@>a) etﬁ;dlsmgaﬁshmﬁ& yl$—(phbﬁyll)9N81ydﬁﬁ§1-aStyﬂl%@1ﬁlSd: tvag pepared (22,

(re and vagi nal ica ornmul ati ons t hat
0.12 e IO 3E 0 0 V&‘aﬁ—ﬁahﬁd% Std‘ﬁ‘/ Bugh 1 A&*Lhi derni s can

be useful for |ocalized treatnent of a pathol ogic
Examﬁlé"l&@" E)i‘éiﬁrﬂ’imﬁdﬁﬂﬁ-gqfl {1-[[@-(@-321]1chT61%01§%571}&|thylLpyrrohdm—Z-yl}-
pheny® l&ﬂ%y{)@édrf’ﬁ ?1 acconpl i shed t hrough the use of

a transdermal patch containing an active conpound and

[0145P C %Hb@fngtpmied&@pa&ﬁ) gloﬁﬁfotthss@ dERBIbaE i B nyRIEBOBNdichloro-
can be non-toxic to the skin, and can aIIOM/deilver

phenybfacetpldeldei(Q.62 go?n%%mﬁd)l)r\ms negrareshirem ékﬂs@plpipmﬁnzamebyde (15g,
857nhH bl ood streamvia the skin. The carrier can take
any ‘nunber of forms such as creans, ointnents, pastes,
gel s, and occl usive devices. The creans and oi ntnents
[0146]0 an Fbﬁowmgqampsdlllrﬁmnabbgous wehiss okscdibedvinl Exapmple 3f (Egi3t(Hel(S)-1-[2-

64-oiBfir iR s TR T ey bt B BT By 0 g2
0.54 nohioln§Te 9feld) v as pa@hfealfﬁiﬁmm apdtaldetiydg abhie. acti ve
conpound can al so be suitable. A variety of occlusive

s can be used to rel ease the active c 0
0147 ﬁw@msm&zfad%rﬁ% gogwﬁﬁ%g dsscgléﬁff ﬂp%?m@gﬁ - a-1-2-
(3.,4- dféﬁl@i’&f ARGy DU 15’59T(ﬂ1d[rﬁ ?nvlgiehylwhyadraxyﬂgcryllam&qws\p@epared (23,

npound Wi t h a carrier, or a mat

0.12 gc@h{o AickD g arpls YﬁEQW\?@ldcdrﬁMﬁrﬁ@/Z)d%ér(%tBI usi ve
devices known in the literature are al so contenpl at ed.
[ 00133] Conpounds descri bed herein can be adm ni stered
rectally or vaginally in the formof a conventiona
suppository. Suppository fornul ati ons can be nade from
traditional materials, including cocoa butter, with or
wi thout the addition of wases to alter the
suppository's nelting point, and glycerin.
Wat er - sol ubl e suppository bases, such as polyethyl ene
glycols of varlous nDIecuIar m5|ghts can also be

NN A SN AT o o o s o



Step b: preparation of
(S)-244-((E)-2-net hoxycar bonyl -vi nyl) - phenyl] -pyrrolid
WO n@9Aisses boxylic acid tert-butyl ester [ O0Rd1/EPID09/@53421

degassed sol uti on of
(S)-2-(4-brono-phenyl)-pyrrolidine-1-carboxylic acid
tertbutyl ester (44.0 g, 128 mmol) in 1, 4-di oxane (500
m) in a sealed pressure vessel was sequentlally added

X t idin-2-
51}1;?1 fy-{"g_gf yép%ftyeﬁgmﬁm Bfdey 834,01 Tt nied pRERIL ethull pyrrolidin-2
4 [), nmethyl acrylate (34.8 nL, 385 mmol) and

0148Pd2@996’\)¢§a§§o§oc@§ur@s anlato’g%umwhase dI&%bE@ﬁpEia%bmx(;ngse@ OB

was heate ina seal ed pl‘ essure vessel
(4-nitrh-phbesd)- @tbbll]'@MITDlmdln-@eylbﬂhWYé)F@r)ﬂlcaiG@dnt:thylre@ﬁr ((giég;;ﬁ @Y7 mmol,

57% y&é) \%as prr]%lo&tre efﬁo ? ﬁ]ltlt%cg)r}]lerrlrét 'Y rom1 %é |t ef gr ough a

et hyl acetate, and the conblned organlcs mere
[0149on @ehbwmg@doqedlumsaw@ goos @ theseldoswribed in Fnanye 2, (BasN-hydroxy-3-

aken in 2096 e, i n.heptane, sonicat
(-1 B Bt b i B T P R R S Pt 4, 0.04 o
as a pdlOydRGURLIdTheMSaha)ssnasvdiigsol ved in et hyl acetate

and the organic solution was washed sequentlally wi th

10%citric acid, sqdium bicarbonate sol ution
Example,357 preparaian efExdr@rlilde-&shlere Bheny(!)r?t@ailldxyétol'é'b'ahm
Phenygcﬁfl'é(ﬂEOXYf?qu]@FE@e &84 concentrated in vacuo The

i due was purified via silica gel co

[01 SO]C hr g ﬁﬁ@\@]@tg @Wdt(rgﬁt Wio geBsiodhese ﬁlésfﬂna%yl ]%q,ample 6, (2-chloro-phenyl)-

a a t l t V4 mm

AL R OB Pl S AR08 o
t f

[015 lfg gﬁgwéggﬁ%émrpbtnaMmpwyh0$ Wesyibyd adExample & ciEd-3-(4-{(S)-1-[2-

(2- chléggltﬂl'l}ﬁlyolﬁg‘tgfﬁ-pp%gficﬂﬁﬁl—}qg-nggnyl)-acr}tlgzoa%ﬁ?lllet-}g% &7 1d.53 £9.62 mmol,

55% y{&))-v2hpiddrayedFrane tHeoxsteldeipaiaywbewa. ny 1) - phenyl | - pyrrol i di
ne-1- carboxylic acid tert but yl ester (40.2 g, 115

dd 120
(01520} o Eh e e R o e allieg o o B e b ) B 1-12--
chloroheh 1y kthel] e tro (HAQ -k Jphwas) Hd@ﬂ&))&y@cfﬁﬁnﬁa sqae prbeRd 828 0.05 g,

the resulting solid was filter twce with
0.135 grmalAp7o gickid s ¢ Balg yeliQy sdidg I&MM%Z) érﬂtOHM*tl.)t l e
conpound as a white solid. Exanple 2: typica
Example®6¢ %p%r'futﬁfn &QE)( 3100293, 4Qﬁélﬁ6ﬁ> PIRenh B RV G oRGindBy 1} -
phen )QQJh loxiadvi @§ sol ution of
4(5)- 4- %yrro I n-2-yl -phenyl)-acrylic acid

0153]‘"3t IFM loﬁﬁﬁg%foc@durmaog’oﬂs Wﬁ&@@l@icrl@éd m-]ixaaﬁplgg: (\E?% -(4-{(S)-1-[

sodi um et hoxi dé (5 equi val ents,
(2,4- d@b%@snhqnwl)@ﬂlml]npmhldahbb')} -hvdyliocrybe Wélrr@ﬁtyé eftt¢r (021 g,

0.52 nﬁm%(gf ﬁfx%#rt g%‘rg(gfrég%qoi/ < o'()lgil u)I f‘ 4 Vé@cth?or?) b{itﬂ%ge (F # gtd 4 mmol).

brought to pH 7-8 with 1 N hydrochlorlc aci d wher eupon
[0154] plFeHoxpmg@tce:eﬂm‘emtddogﬁhetosbd)sedlewaﬁ;ed inl E:equqe ZV@QBe(é {1-[2-

-l bea BTy B ot T A oS Bt oGt repared (26,

0.09 ¢ EKBG’gleﬁl 3 ah Y WAdEle sPII@CEAMFE(n/9): 468 kylatj.on of
(E) - -(85)-4-pyrro|idin-ZyGﬁ;pHLnyl)ggcrblic acid
net hyl ester via reductive am nation [00144] To a
sol ution of
(E)-34(S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid
met hyl ester (892 ng, 3.33 mmol) in tetrahydrofuran
were added triethylamne (0.93 nL, 6.66 mmol), the
correspondi ng al dehyde (4.99 nmol), and sodi um
tri acet oxyborohydride (1.64 g, 7.35 mmol ). The
resulting mxture was stir®eéd for about 3-24 hours.
The reaction mxture was diluted with ethyl acetate,
washed sequentially with a saturated agqueous sodi um
blcarbonate solutlon and a saturated aqueous sodi um

o I 1 N T



[00145] To a suspension of

(BE)-3-((5)-4-pyrrolidin-2-yl-phenyl)-acrylic acid
woredobsissest er hydrochloride (0.3 g, 1.1 nmol) BPETEP2009/053421

pot assi um carbonate (0.4 g, 2 9 mMvl) in acetonitrile

(20 m.) was added 4-net hyl phenet hyl brom de (0.2 ni,

1.3 mmol ). The m xture was heated at the refl ux

tenperature for 16 h, cooled to roomtenperature

Examf)le|3t7eB%a?%rpmﬁf—@I(fl-a{flfoL(Z-Tlu‘éﬁilﬂﬁ’enyT)hahffl?»?&%ggig@@yl}-

phen acetate, washed with
satu eous sodluntchlorlde dri ed over

[0155RN thQHSWﬁ %%eéﬂﬁ%%ﬁaﬁc%%ﬁs tofthJ)sE %E&%be@ﬂﬁzfa%}ﬂ@ Bt (fzaﬁd%% phenyl)-
I n vacuo ? produce a crud roduct which was purifie

acctaldehgdswhs rapaged frew 2ufeorefre bydeaphy (et hyl
acetate/heptanes) to provide the title conpound (0. 32

[0156E9p§§i;{§5\¥%§'& oificfy Aato%ﬂfli(%‘%ht%g%‘ﬁe&'nkaed BRI Re 3: (B)-3-(4-1(5)-1-[2-

or —a
-flugriphany() amytar.pptyoudmmrzeympaeryr) aohdioykid-aghylldser €ci &g, 0.51 mmol,

o hyl ester wt oxi des = VO
45% Y5T0Y o ETUSRErE, BBSP TSRt 7 & 1 BEPBn of
(E)-34(S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid
[0157])ret WEO\@&Q@EOCB&L&E@M[(@E)U% tﬁ&eﬂe@rlb@d 1HSE xamp 1 2|§(rEd -3-(4- { 1-[2-(2-
y i n 1sopropano
ﬂuorowag%thdégl @t/wléfﬁ% 2o%i Eervé l%ﬁnxwrd MR PVRS arﬁaarrr%@ 0.12¢,
60% yiRG 'a%@le'?eﬁ&x%@hd‘%cﬁﬂs' (B af1 @G or 16 h. The
reacti on mxture was concentrated under reduced
pressure and the residue was purified via silica gel
Example| 33srarepar tian Jd Eaphlydrox -MS%&?WW%& phenyjl-gthyl)-pyrrolidin-
-YHlﬂemVBH@uﬁaemhdﬂﬁ)to obtain the title conpound as a

brown oil (0.19 g, 54 mol ). Exanple 6: typical
[0158)or o@@Hwegﬂomceﬁ@nm@gmpuw tbcfseaipgqubaql npell“arwmsle 2) (B)N-bydroxy-3-

- I e R P LB R AR SD Srapiceavprna @8 015
0.43 njri§1 1867} yibhd)am an off- vdoiedohdtsp@m (@niz)oB53.1 (M+1).
nethoxynethyltrlphenylphosphonluntchlorlde (26.2 g,

fxam?l 9rrn%ﬁr3£1§ gbﬁttycﬁ%@%ﬁ AR A - e Fp brmyerotiain-

-YlI- tWWY%d“ for 15 ntnutes and treated with

o159 *FohEviptroctarmlns 8 G pER R a3, TE)-3-14-

[(S)-1 Tilﬁydmo X§- QflﬁtoV}@%t}@l)qgﬁerMﬁltﬁ?lq’ ph@nyl}'l@é'fyh@ﬁﬁi@fr@ﬂiﬂ @sté}§681 g,
e

hours and guench sl ow addition of a saturate
0.85 naw}a‘da%p@%%fwerﬂ ‘erprrtael Btk sthanong b33 gslud t g Dwhi t e

precipitate was renoved by filtration and the filtrate

0160]WaS F%H&&ﬁgtp?&eéﬁwi&togbh%%hc\metdésc%bd'ln Bt @, (ETBG{4 [(S)-1-(2-

onbi ned anic layers were dried over nmagnesi
hydroguHoatpbrl athdl oo kdnrlayléghénylvageyles dctd mpthigh ¢ster\(\(hi53ca Qpfsmmol)

[ Vi I . £.0-,209
was ccgtlléﬁ %d {5 gE)[ tofyﬁg g?—gl Z)C l%%cﬁjgggrr tglgﬁigtﬁ815-$§P¥%419-2%Q]{%heny1} -
acrylaﬁmlm@mr(m&g 087 Oyreinlo D WO iel(VasGSaty; yeBbwlsodDLCMB3Gh/2): 367.1

yield) as a mxture of E Z isoners. Step b:
(NHlbreparatlon of

(3, 5-di net hyl - 1- phenyl1- 1H pyrazol - 4-y1) - acet al dehyde

[00148] To a stirred solution of

4- (2- met hoxy-vi nyl) - 3, 5-di net hyl- 1- phenyl - 1H pyrazol e

(7.09 g, 31.1 nmmol) in 100 nL isopropanol -water (1:1

v/v) was added p-tol uenesul fonic acid nonohydrate (1.5

g, 7.76 nmmol ). After the reaction was heated at 60C

for 16 h, 1 9 nL concentrated hydrochloric acid was

added and the reaction m xture was heated at 60C for

20 h. The organic sol vent was renoved in vacuo and the

remai ni ng aqueous suspension was WO

2009/ 118305PCT/ EP2009/ 053431



neutralized with an aqueous sodi um bi carbonat e
solution and extracted several tinmes with a

walcablies3esret hane- et hyl acetate mixture. The copdi/RRI09/053421
organi c extracts were dried over magnesi um sul fate and
concentrated in vacuo to produce a residue, which was
purified via silica gel colum chromatography (0-50%
ethyl acetate in heptane) to give the title conpound

Exam%W ?éﬂa?él‘(uﬁ%ﬂ(ﬁ Mhﬁ?rogy-ﬂ(a {%)’)f‘ﬂrfll hy 9% Yl(ﬁln‘i’éthoxy-phenyl)-

- or for rrat i on
ethyll 2- gr?l:)rz}gé}t% @u—l- yrazo e)s from 1- Hpyr azoI es. NH Q
[ot61N Ii"'ollowmﬁproczdurg{ aﬂxloious {oqgi)(;s%%]:scﬁb% '8 HE 3 %L(an{(S) 1

of pyrazo 2-di br onoet hane
hydroxst-2- (thhmwp)len)t%e@thﬁbpymlaimﬁmlhnhw&ﬂcdéw(awgnmyl ester (0 33g,

0.86 mmo%f\jvas ) éé)oltéolgl ueo933-(4 ggwlj I‘Eﬁ%ﬁb&g Snsﬁ%}tloxa/ gphenyl)
ethyl]pRirelidiad2- }W}i@hm&)lft&ﬂylﬁmlde 3000t 119 gL\IaISGﬁmOIJSB%CMﬂH)a{s a pale brown
filtered and concentrated in vacuo to
solid. ;C(dg\@%&r@]si 1I(MJTA;PH ch was purified by silica gel
col utm chr omat ogr aphy (ethyl acetate/ heptanes) to

Exampleef1¢ ptdparsies ¢rqe)-3Lkyh-[2ipehReep E&WIPQ-ﬂiy&roxBN&hﬂF-byrrolidin-Z-

yI- ph@ﬁﬂygdw(ﬁog%cgy@,gﬂ i(®f) of ketones to hydroxy anal ogs
[ 00150]° To a solution of

01621( E) F@H&\é’rm{g}){’&eﬂlﬁes’fﬁ{ah%é}t(s RNBSY UkscibOX Br Btanypibs Mﬁd@l(Eﬂs (4-

phenyl)-acrylic acid nethyl ester (0.

{(S)- 11[2{% Céﬁtﬂ phe(npj})@p@zfoe@hy gyﬁrcﬁldgm AribL-phényl)-acrylic acid met}?yl ester
o2 P SRR IS PRGSOy

1.12 ndlvas added sodi um bor ohydr| de (0.04 g, 1.06 mmol).

The resul ti ng rri xture was warnmed to roomtenperature
0163]8urI %\Hlngyroceihilrg gqutoﬁsr %l}n%% Coc% ogrggd la?O(E%- %4-{(S)-1-[2-
(4- chl@bhﬂﬂen}ﬂ)}ﬂoab%thyﬂ -Reiotidined s} qihbeyl) a&r?h@blil@mat}iyhé‘ster (O 27 g,
product as brown oil 88%y

0.70 go. 35 gh 0.92 nmml , ? as
rrgan W{slwcgwgtfteddp AE} 3454 bnd3-£4-chlgye-phenyl)-2-hydroxy- ethy pyrrohdln -2-
yl} ph@%ﬁi\lh%%?&@%@%ﬁﬁ%@@ﬁ @@%Agzé 57 mn?Ble@l B yld@&)ea@ %rpéie' 8w REolid.

| -pyrazol o[ 1 al rid hanol
LCMS (m/z): 3§/ 2(1%//1+1) [ Py y1)-

Example 42: preparation of (E)-3-(4-{1-[2-(3,4-dichloro-phenyl)-2-hydroxy-ethyl]-
pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (32)

[0164] Following procedures analogous to those described in Examples 4 and 8, (E)-3-(4-
{(S)-1-[2-(3.,4-dichloro-phenyl)-2-hydroxy-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl
ester (0.29 g, 0.69 mmol) was prepared from 2-bromo-3',4'-dichloroacetophenone (0.3 g,

1.12 mmol).

[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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[00151] A solution of

2-et hyl - pyrazol o[ 1, 5-a] pyri di ne- 3-carboxylic acid
wetbdwhisst er (15 g, 68 7 Mol ) in tetrahydrof uPEMEPBOD053421

m.) was cooled in an ice bath and lithium al um num

hydride (2.6 g, 68.7 nmol) was added. The reaction

m xture was stirred at roomtenperature for 16 h.

Wat er was added until bubbling stopped. Silica gel was

ExampRdgd ﬁﬂﬂrﬁtﬁﬁl (ﬁQE)( Khydidgy-8Via ‘Pf(ﬁ’-tpﬁ@n%llbggﬁfly-ﬁyrr-ghﬁin-}yl]-

h nfi@e { due was” purified via si
P enyi} %l’k'at og? ap y (20 -100% et hyl acetate/ heptane) to

0166]y ' e'FgH&\g?lgtphgcleguer@%Hémé@gsr tg;ﬂéér’sg%dﬁ%clﬁmé Rrowmmk b, @9-3614-1(s)-1-3-
0 . .
phenyEprepﬂ%pmyln@z@HdI nheﬁyﬁfewwhcmcwem@hﬁast@a(wg/ deb6 mmol, 61%

ytion o
vield 32 beped By O ol rene 030 oy L vmslor (0. o7
g, 54 9 mmol) in tetrahydrofuran (500 n.) was added
[0167IVMh O Foll@8ing &rcg: cd@edaralaygood to tB(‘.fS%deﬂ:lrllbediml Exaowaa 2 aE)-N2B@lroxy-3-

r, 16, h d sti reflu erat
(-1t b el T B e e SPERP R e 0
0.12 nfeedli 2% If_s}ft(lh) adBheeREIRNt r@VISdmit) dey3 Jeaaueigd pressure to
give 9.4 g (98% of product \Nhl ch was used vvlthout
further purification, rr‘g preparation_ o
Exampleddp, Fepsy? %&‘b‘?fc@i Nsh%ﬂrﬁw d{i"r{é (%'Pé[ Qﬂﬂb%‘)/ll F@‘ygd?yd“’hdm'z'yl]'
pheny&-wy agyder34) [00153] To a soI ut| on of
no- pyri di ni um i odi de (22 adanh(\é
0168bot Fe UL PEIs YIS @aéogw%toghosnisscwbﬁﬁirm@xample4 31
f
P D e o PR g YRS ety @128 0T oD was
prepaméﬁomtﬂ-f%bdnlatethﬁbmmbmm(@rm Urlemfrof). 24 h The reaction
m xture was poured into 1.2 L of ice water. The

| ) )
0165, 22 A0 b Y DL LA L b o 5
{4-[1-@-pyaalipl gthatityl ) p iroBdig;2- S Phenyhhaahlamdd: wisqaepuirdd(3410.12 g, 67%
ywld)%(u%t F@elg’f{ éoaljfigggl\i?(%vgégq %+]1]58305PCT/ EP2009/ 053421

(E) - N-hydroxy-3-(4-11-[2-(2-nethyl - 1Hi ndol - 3-y1) - et hy
ExamblePtpt pedpadationlofy(E)-NoaI vky-3xary$)ani2didphlen-I-Q&khd)-py erolidin-
2-yl]- [ﬂleﬁﬂ}lﬁckﬂﬁnﬂie @3sf 4- brono- phenyl ) - pyrrolidine (326 ny,

.44 mol) in dichloromethane (20 nL) were added

01701(2 'E'Bﬂ&ying%ﬂsdeﬂ\&i@élarﬁi la)lsmﬁ&saldeme&m(lzﬁ@nm4 @)%4{4 [(S)-1-(2-
tri ethi/l am ne (0.603 ni,

4, and
tthPhélérﬁr)tHeﬁWl)difyﬂiO ifhRnd-HkhPREY -2y i M@merhya?%ﬁm(arléﬁe@ frhpgnol) was
prepar@&) 6 %&hang%ul%n19ac?@2 hen- 3?‘-%&5)’" %stéﬁ(%léhtg B9 Iﬁﬁ}né%) ure

was stirre room t enper at The reactTon m x
was treated w th sodi um cyanoborohydride (286 ng, 4. 32
[0171hnolP)>110\§mgrpr@@dlﬁrg$ arplagouptaghdscddsarivegpid Bxgmpple B, &n-N-hydroxy-3-

e DS B LR TR bt pER 1 R BB s
0.011 g,rQ%ghembas amsalgrye]sa)wl golsl | TGS (mfd)] 348116 gviet1).
concentrated to provide a crude product, which was
purified on silica gel colum chromatography to give
- {242 -(4-brono-phenyl)-pyrrolidin-1 -y1] -ethyl}
-2-methyl -1 Hindole (630 ng, 99%yield). LCMS (nz):
384.84 (M+1l). [00155] A solution of 3-
{242- (4- brono- phenyl) - pyrrolidin-1-ylFethyl |
-2-methyl-1Hindo e (630 ng, 1.63 mol), nethyl
acrylate (286 ng, 3.26 mmol ), Pd2(dba)3 (14.9 ny,
0.0162 mmol ), P(t-Bu)3HBF4 (18.9 ng, 0.0652 mmol) and
Cy2NMe (414 pL, 1.95 mmol) in dioxane (10 nL) was
heated at 100C by m crowave for 60 m nutes. The
m xture was diluted with ethyl acetate, washed wth
wat er and brine, dried oveB4magnesi um sul f at e,
filtered, and concentrated to provide a crude product,
whi ch was purified on silica gel colunmm chromatography
to glve (E) 3 (4 {142-

1 oA ~ N T B 1 I L L ~ 11



yl'| -phenyl)-acrylam de (2) [00157] Fol | ow ng
procedures anal ogous to those described in Exanple 11,
W@ E)093153d5 { 1- [ 3- PCT/EP2009/053421
(1H i ndol-3-yl)-propyl]-pyrrolidin-2-yll-phenyl)-acryl
ic acid nmethyl ester was prepared. LCMS (mz): 389.18
(M+r1). [00158] Followi ng procedures anal ogous to those
described in Exanple 2 and using (E)-3-(4-
Exampik 4{63F§eyﬁ'i'amp(;f(ﬁ Nlhymsz,%t{h i Xﬁfnﬁ’éthﬂl-lfhtgm)[)kl-rdi’ihﬁ{li?)]-
pheny1}a£aly 'nﬁd@? ester (2 droxy
-(1 FLlndol 3 -yl)- propyl] pyrro
[0172] Ir gggpiwﬁﬁ%lprodaﬁ‘ﬁ@é’ aﬁaI(%%ﬁé’ﬂoquG%leic%be&ﬁl E@rmllﬁ 1/%)3’3@{51 [(S)-1-(3-
methyEb@tp]a-rpatrpbdm@f yl -phenyl} acryhc ac1d methyl ester (0. 17 g, 0.56 mmol) was
N--hydr ox 14 ndoI 3-yl)-ethyl ppyrrolid
prepaﬂg?%ﬁm Y ?{ °oh me ﬁ’élcarnﬁ gde 459000159 Fol I ow ng
procedures analogous to those described in Exanple 11,
0173K E) FaH¢wing brdc2dures analogous to those described in Example 2, (E)-N -hydroxy-3-

R AR kB IS

yleld)éé\/hiﬂaffwhl%l&m FOVISaw/ )93 @ pagdLy es anal ogous to those
descri bed in Exanpl e 2 and using (E)-3-(4- {1

-[2-(1Hindol- 3- % % % yrrolidin-2-
ExamP{?ﬁ'gn rf)paaﬂglw fEydrid- [Fn‘ﬁ Vﬁcggf"e?“y(l)lwrﬂb‘}‘“'z'yl] -phenyl}-N-
hydrO(KEjac (4- { 1- -(1Hindol-3
% yrro lidin-2- II - phenyl ) -acryl am

0174]117 ﬁﬁowosw%gemr@&gpwo th@ﬁ/éembﬁ«} in Bxagnple ('MErP {4 [(5)-1-
(3,3- d?él)%%lﬁfl)é‘}?}g;&{d%?? Zﬂ h%Hyl? 4a§ryh§ a(r:}éi rrrl]eth}il Ie%‘[(ejr (i) 34 g) \xsas greﬁared
from 3I-l]>r0mpy1rlr¢)+tndﬂ<vr02m}bhﬁe~(ﬁﬂénw)1-?amny)ll)am de (4) [00161] A

solution of 2-nethyl-1Hindole (1.0 g, 7 6 mmol) in

01750 480 O ST A AT B3
dichloravally))-ayreblidot- 2 8iihmyl poN-bhadr6 26 & rylgmide. 62 peyakdd (AMd). 2he
085 mygotpse A b S eSS Mo B et o | "

washed with water and brine, dried over sodium
ExamﬁléWS&bﬁepaﬁ‘ilﬁdlﬁJﬁE) 3qnQ(.pqn@QMﬂrapﬁmetm@yEMdr@yygqﬂlenyl]-N-
hydro¥facBiamideqsg)t 0 gi ve (2-nethyl -indol -

2009/118305P / EP2009/ 053421 1-y1)- acetlc aci d et hyl

[0176 st %uéxﬂamg@r@ed&a%dau@bda to théa¥RBeddibad in @ﬂa&nﬂlewﬁi})z 4-((S)-1-
0162] A sol ution of -nethyl-lndol 1-

cyclopa@qy(l}n )ﬁlypyr@élgi@ﬂ Q/lg)ﬂ)@}elm_] aqylg:pc,*ﬁ;mpt)hy gyter (3 18 g, O 63 mmol) was
30 nmL
prep g S e P BRI T i weon or

di i sobutyl al um num hydride in cycl ohexane (3.9 ni,
[0177h. 0 FMjlowmgerocedwres analogass totthese ddscatbed ingtxamaple 2, (f)- 3-[4-((5)-1-

[
exclorg AR Mo R S EMTL S RS SR U RE PR s e
0.52 noni@asil%6 yletd)as sn vfrvehieantid. nE@MSotmve)dSMG (Msoxi um
sulfate, filtered and concentrated, and the residue
was purified to give (2-nethyl-indol-1-yl)-
acet al dehyde (234 ng, 75%yield). LCVM5S (nfz): 206.1
(M+l). [00163] Foll ow ng procedures anal ogous to those
described in Exanple 3, (E)-3-(4- {14242-
nmet hyl- 1H i ndol- 3-y1)-ethyl]-pyrrolidin-2-yll
-phenyl)-acrylic acid nmethyl ester (72 ng, 50% was
prepared from (2-net hyl -indol-1-yl)-acetal dehyde (100
my). LCVMS (mz): 389.2 (M+l). [00164] Foll ow ng
procedur es anal ogous to those described in Exanple 2,
(E) - N-hydroxy-3- (4- {
(S)-142-(2-nethyl -i ndol-1-yl)-ethyl]-pyrrolidin-2-yll
-phenyl)-acrylam de (4, 768%g, 67% was prepared from
(E)-3-(4- {1 -[2-(2-nethyl-1Hindol-3-yl)-ethyl]-pyrro
lidin-2 -yll -phenyl)-acrylic acid nethyl ester (113
ng). LCVS (mz): 390.33 (Mtl). Exanple 15: preparation



[00168] Fol |l owi ng procedures anal ogous to those
described in Exanple 3, (E)-3-(4- {(S)-1-[2- (5 -netho
woyeod/1isset hyl - 1H i ndol-3 -yl)-ethyl] -pyrro |iPCT/EP2009/053421

din-2-yll -phenyl)-acrylic acid nethyl ester (140 ny,

509 was prepared. LCVMS (nmfz): 418.8 (Mt).

[ 0100] Fol | om ng procedures anal ogous to those

described in Exanple 2, (E)-Nhydroxy-3- (4- { (S)-1 -
ExampR 49¢ Ereﬂﬁﬁm (E)-31TEI(K%JI e’lﬁldb‘ﬁ@lﬁﬁlealy'l %é}roﬁhhﬂh-]yl) phenyl]-N-
hydrox _% dhidle39)- Y1 1~ - phenyl) “acryl am dée /3

repared from

[01 78ﬂ E) 'F% H&\Q’lné (p@cea:ur[egarfaﬁ) g]€ﬁ§ QQPfé/se %e%'b&}’ Y ]@*ﬁ'n'lﬁlg ﬁélgEZ-';ly[]{)('(S)- 1-

]pyrro i d phenyl)-acrylic acid
cyclobels»tl@cthyl qirré)n 2M)Nz$eléyﬁ 29rylicgzad methihasyer (Ekagpl & niifol) was

ar.ation
preparg LFBR G ?rgﬁtyy%yilab%ineﬁﬂ 15l 33 mmole 4013y 1) - et hy
- pyrrol i din-2-yll-phenyl)-acrylamde (7)
[0179] 010]l&eing pvécadurps anbgunes taosaldogoibsd indE tangsle 2, (E)-3-[4-((S)-1-

exelot BTSRRI TS R BT Ny ST BI v g G & 72%

yield) 49 a p4lE ytlidw @ftiad U@h@yﬂyzﬁoen (Was|)prepared. LCMS (T z):
451. 15 (M+l). [0102] FoI oW ng procedures anal ogous to
t hose described in N- hydr o; {
Examp{eéO Pen3k ofﬂﬁ)-ﬁr{atﬁ cgclomty]@{qﬁlwljpyﬁml*dgna-yl)-phenyl]-N-
hydroxy-gryylamige|(4 )phenyl) acr yI am de (7, 74 ng 21% vvas
f aredfromé{ -(4- [2-(2-phenyl -1Hin
[0180 ylgoB?wg]pm% %aqaﬂquﬁ&t@thwlde&%ﬁ%w Xaa'w lg @)éc[ﬂd(S) 1-

cycloﬂgﬁtgnﬂ%thﬁ%ﬁro11&1%@¥157%)1¢n|¥11- %lfcrgc@ metﬁ?l]esf%ﬁ (d W g')l 0 mmol) was

preparé@fromﬂnympmi@lmel((piHmQ@ {023g S-4mtriey)l. - i soxazol - 3- yl)-1H
-indol 3-yl1l]-ethyl|l-pyrrolidin-2-yl)-phenyl Pacryl am de

[0181 fnm IF)L)H&\Q %]gydégggyﬂegﬁ{ﬁ? ;é%%ls?'lto &ﬁgse { y?‘gég}:&n&n#a#eﬁf m ]3»5%1 -(1-

cyclopefityliRethd-pyedo higtin-2-glopphagl -18-hydjox $de tyteashaile wad p@pged 6400(4 24 g,
) dissolv ] V, N dj forrmmde 8 nL) was

76% Yg&%é’)ﬂaw%ﬁ@ SP]éfggIt¢Ig'|§/(ﬁ1/§<)t ggﬁ@% | owed to( corre) to

roomtenperature, stirred for 4 h, and quenched with
ExampR&1¢ pfeq)amt@foﬁ(Ebisqwqu)kly(zackaﬁiesﬂcatwn byﬂbﬁaindﬁyl]-phenyl}-N-
hydroslabiylsiflide (#H resulting precipitate was washed with

water, dried in vacuo , and purified via silica gel
0182}30| @Bnoﬁﬁ'g%%%@lﬂéﬁzﬂﬁYOg()ﬁ?@P&tﬁés'a)dksc@%@d Al Exanipleed 6l BYR)-3-{4-

[(S)- 11(25 cy@@WVL ¢t§ﬂ9cazlas<|>hdsn321>)11 ahany i dbthadrex-aeiymidnidd & Wepprgpared
F L Fol | owi ng

from (%rb S%Ié(ggtrhggq 2%113 gg%\éﬂt;lgl%t b gﬁ&ge%@%ngied i n Exanpl e 6,
[ 2- (5- net hyl -

Exampkdiapudpagatjon) of X B)-Nabipdro8y-$4(H-{6Del-B-detnglejd r o pysanst-yhaesthyl]-

pyrroldiegay@gphendjratciydamiddé#2)de above. WO
2009/ 118305PCT/ EP2009/ 053421 [ 0105] Fol | owi ng

[0183)or o@eﬂwmg parratlogouslagous hdh@edles:cubccbmdixamlﬁxén@)é -@3;{(S)-1-[2-

tray oy h PR imfcins2 by ety Dt ag et s O
0.41 nﬁhcblmﬂ% areydl))wap pespyil -feed fétrdhyadoimraed JylacesidelydeQ016 g,
was prepared fromthe al dehyde above

117 n{“@f’léasgay 10’.1’."2011rmol 31%vyield). [0106] Foll ow ng
procedur es anal ogous to those described in Exanple 2,
(E)-N-hydroxy-3- [4-(1- {2 4245 -nmethyl-is o xazol -3
-yl)-1Hindol-3 -yl]-ethyll -pyrro li
di n-2-yl)-phenyl] -acrylam de was prepared (8, 0.12
g) as a pale brown solid. LCM5 (mMz): 457.2 (M1l).
Exanpl e 19: preparation of
(E)-3-(4-1(S)-142-(2-tert-butyl-6-nitro-1Hindol-3-yl)
-ethyl]- pyrrolidin-2-yll-ghenyl)-N hydroxy-acryl am de
(9) Ste a: re aration of 2-tert-but 1-3- 2
2-dimethox -eth 1 -6-nitro-1Hindole



[ 0107] 2- Bronp- 5- ni tro- phenylamne (4.9 g, 22.6 nol),
Pd2(dba)3 (207 ng, 0.226 mmol), and
wQz2avayssbohexyl phosphi no-2', 4", 6" -triisopropyl bipRRIUY/053421

(431 ng, 0.904 mmol ) was added in a dry 500 nL
round- bottom fl ask. The flask was evacuated and purged
Wth nitrogen three tines.
1, 1- D met hoxy- 5, 5-di net hyl - hex-3-yne (4.61 g, 27 1

[01 84];;0 Tbllo@in%){o%c@ﬁ'@réé’ hiralBRb Vo tBEY: 'al@sc@lioéd & Fam d@Z 28(BF] hydroxy-3-

i met hyl f or mam de (56.5 was a
(4-{(S)-édtctrhyidrocpyrre-4vdsetbyl]-pyeolidin- 2330E)©h¢fb’ll) @nylwmd@dvﬂs @eepared

(42,0004 LML AIRELR Uil AELoF! | AR T0UE B1pd of

filtrate and wash vvere conbl ned, washed wth vvat er and
Examplesit prapaeatiaodi (Eml\blnychnkﬂé-{9d[®t1i-(2ﬂpyrdmd»le[1,Saa]quridin-3-yl-
ethyl)pagrailindyiuplienlyB -ackyhide@3pnd concentrated in vacuo

. The crude product was purified by silica gel colum
[0185hr dnHd ey apdvgdires gialkkeotihie thestldescecibapmuirchngdes?) 306 hged 10,

0 209 .2),. ,307..1 e b:
© R G - Fardetas e o i B i i - iy
acrvylal T T E- I- 11’102f n a 1¢ acid m
A TA *@ﬁ"&iz T hoxy e #ayl G oc T ol e
estera{lépwygowamw tor. LM EMZXQ § MP11.8 nmL) was

added trifluoroacetic acid (5 9 nL, 50% aqueous) WO

ExampRG&3 ﬁﬂé‘i%@ét?ﬂéﬁ RO d183¢:3 144 (DAY 25 @ -RbtH Ppyr%fzbl%ﬁ 5-
a]pynﬁhi §§§ E?Lpg Jéllq@zgﬁgaéﬁ I?Qldé\galsat ur gf‘)gd?sodl um

0186P' C%ﬁ@xﬂwg%r&%l%é %ldg%é lo tHé’slé‘(iE&Irle’d"inV@xSarﬁlﬂésCf‘%d6 oThRd 10,

ture was separ at ed he aqueous phase was
(E)- Néxdnoapﬁdél {(ﬁrleb? € mefélylnpﬁrhzocib ¢akapyoiin- Barh)eethﬁl$pm91ldln -2- yl}-

pons U3 T B L 9200 PRSBSOS i

methyswte‘rah@bum Wi edd eﬂmblescc@n cemMs aﬁ/epl 3D nzmml)o INMR (400
the title cc()irzrgoun n_or ange

Hz, LD s (O0Be T A 7). 750 1601 L ot hb o 2t 2kl Hz, 2 H),
7.16 (c(?[}'ai LIPS | hz)i @Pgﬁﬂ@s@ﬁk@ﬁ) ig1Epeanpl € 836.9 Hz, 1 H), 6.61 (t, /=

4>
7.8 2t BFD o S0 B TeIL 6 AL, S 142072 it W1 1.2/ ol 1),
2.74- 20542%1%%?%} oas % é: C) "i“? @%gi{%é?ﬁt(ﬁ{ 168; £43.9:75 (m, 2 1),
1.62-1(2- (e 1 tHb UEYNME-(H00 MHZJ,HDgOﬁX)E 186y) F50amel 4l dehyolsd, 135.13,

12915 028 37 38 % LBl i 17 BRI o 1 BSOS 88,54, 23.52. 23,01,

1178 (E) - 3- (4-{(S) - 142-
(2-tert-butyl-6-nitro-1Hindol-3-yl)- ethyl] pyrro [
din-2 -y11 -phenyl)-Nhydro xy-acryl a

Examplea pegpap ationjaf (ﬁy bymsyﬁrﬁﬂt{(R)slrz% & meﬂyylvagrwy)él,ﬁow

a]pyridin-§ o D-atleis py violiylin- 2yl -phepxb-p yrylemhbpmé) 20:

reparation of

[0187] E) Fgllpwing prqepdyres ansjagops ioythosg degerihaghindinamaos Amdyd(B)-N-
vl t
hydrosy R R G sl i el Byt -pheny

acrylaSide4%) wprreparat fron (RF2-(4-bromo-phenyl)-pyrrolidine-1-carboxylic acid tert-

-tert-hutyl-6-nitro-1Hj - 3- - t hyde
buryl ef ] s 9 oY s L BB e B R et o
xy-ethyl)-6 -nitro -1Hindo le (0.80 g, 2 6 mMmol) in
ExampRtS6Y p espar £tidnos fi (85 N-A ioky -3wa < ($Holid Rd2t triffu v omg Bp Y i@azolo[ 1,5-
acid (5 nL, 50% at OC and the resulting solution was
stirred at roomtenperature for 6 h. Saturated sodi um
bi car bonat e was added until pH >7. The aqueous | ayer
was extracted with nethyl ene chloride several tines.
The conbi ned organic |ayers were dried over sodium
sulfate, filtrated, and coldZentrated in vacuo. The
residue was purified via silica gel colum
chromat ography to give the title conmpound (0.62 g,
9196. LCNS (niz) 261. O (N%l) Step b: preparatlon of

A A A AP N a -, M 1 oA ~



WO 2009/ 118305PCT/ EP2009/ 053421 y1}-phenyl)-acrylic
acid nethyl ester [0112] To a sol ution of
W@ 2e00a18300Ut yI - 6-ni tro-1H i ndol- 3-y1l) - acet al debgTI®P2009/053421

(0.74 g, 2 8 mol) in tetrahydrofuran (20 nlL) was

added (E)-3-(4-pyrrolidin-2-yl-phenyl)-acrylic acid

nmet hyl ester hydrochloride (0.91 g, 3.4 mmol) and

triethylamne (871 ut, 6.26 nmol). The resulting
a]pyrlﬁlﬂiﬁijr[)eetli‘ﬁf-pﬁﬂohﬂﬁldz ?I} ﬂlﬁﬁ?i)la‘é‘gﬁ%hﬁie%? for 1 h and

I umtriacet oxyborohydride 0 mmol ) was

[01 88]add@@hloxirﬁ§ p%cé&&%é@aﬂ/élﬁfgoﬁi ﬂoﬁﬁ&@ dedcribe®m Eﬁmﬁésai HRE3 f(EI— -
h, diluted with ethyl acetate, and washed th

hydrmga%(ﬁ 469d -Rdaitifnapeahbbpyelelhd- adpﬁatnmﬁatl)e@hﬂdmm@sdmi yli-

LUt ) de o o]

phony et Ple) S0 b AL 45 2 (0 B PR o AR MR i cid

methyl estaraadi é,4,4Fdlupesbudiley nadsagpdicth§li sser. vILEMSI (hi/z)ad4rel 83 (M+1).
col um chronatography to give the title conmpound (0.77

xam { a (‘tJHE})j 4%&% 12[33(%-&5/“1-3 razolo[q 5C -a|pyridin-3-yl)-ethyl]-
E P etp 5?1 ( y Ipy yD-ethyl]
py”oE%'ei% ﬂg\’(@l‘gﬁ?‘%acgli{"é\df @0t y1- 1H i ndo1-3-y1)-eth

[01 89% st gBM%%%%é?%gdlieg%] i&glp Ot g[%gse% c¥1lb|ec‘i: ina]f)ia%pqest ? Xrlld 3, (E)-3-(4-

{(S)- 1( E)(z -%th(yflp%rllﬂcﬁo[(lzj' i ﬁdlblst)}{)letﬁyll}lp&fr@hdlh'r2l-§1§i-@ﬂleﬁ§d)¥1‘1)hyﬂidiy-
rrolidin- I-E)enl-acrllcamdrret

acryla eéfl \Q)asme@redlﬁcgn ;(Sl)-ﬁ R HAiFH2 Ylllzheﬁﬂ? agiHC agifl ethyl ester
1 ¢ r +3 Mol ) and
and p&%m% rlg%g] (E??Mﬁrrg, ? 40%%272?)(1&%% the resulting
m xture was stirred at 85C for 1 h. Additional iron
Example\ige prepeegtiongef (ExNrhydnoky-3-[dt(Gario{2-26(1hy)draxyt1 wagthyl-ethyl)-
pyraz18|Ip3-h] pyeidén-dgilecth gl yrindidire 2gt)-whrenytisacsylamided 481 85C
for 50 h. The reactl on m xture was fil tered and
PIpAs Sl moeacidietbyhgster t aken up in
vvat er. V\D 2009/ 118305PCT/ EP2009/ 053421 A br own soI id
precipitate was recovered via vacuum filt rg-;d)%rg
yleldthetltle(x@rmound(o 40 g, 49% ;
(n z): 44%@1) Step d: prepa of (E)-3-(4- 1
-[2-(2-t ut yl - 6- net hanesul f on m'no 1
H i ndol - 3-yl ) et hyl] - pyrrolidin-2-yllofphenyl)-acrylic
acid nethyl ester [0114] To a solution of (E)-3-(4-
14 ) - . .
01901 Bt R 39 Ek bl TSR Bt 130 Pl o misture of
300 mL@etﬁé{hy@;oﬁItarﬁethﬂt}ie)ltanm (4:11 :¢ Poly oo bimet) haaled {n7a driy Jcoasprajgidebath

was ac{Te %1 Etatﬁwﬁf;\th; onW929£ 1§I’7I 01( 25:{}&& ?éxarﬁ?i g{,og%iﬁe r 15 minutes,

anhydfok Hédt@ie (W& $ ndt, 197 @thdy wapg@wtyama@d arHérreadiion whs hept below -78°C
diluted with ethyl acetate, and washed with 1 N
for 8 hppdragerabed 1ith ge jpaucoys ammapibehlarsisisaltipn-cad Hesasulting mixture
was stfrfé'd%ﬂ Dhhin. B Ba$iBh Wal harhn &AHPRYSoR Ak dr8BreQhd SR
| oride. The organic |ayer was dried over sodium
repeatsdjy fvathethyl a¢em¢ eﬂh@nmmm@daegﬂmcalaws Wnre\ﬂh@dover'lfh@nesmm sulfate,

ﬁltere% ﬁnd %{J%ntra’?e n v?c(gtogan th?a heglld{,l%: %%?%g%nfl%i (}]lljan sgp iaogeéiolamn 26%
chromytiogta@hy ((LG‘% e(hlyl aoctatSindhePtabdid pive[thtltith] doalpooid (19.75 g,
procedur?s anf’;\I ogous to those described in Exanple 2,
68.8 m(nml) a4 YE {)’1%2
tert-butyl-6- rret hanesul f onyl am no- 1H i ndol- 3-y1) - et hyl
Step bl Dﬂéﬁirﬁt%ﬂ 842061 Aryikd xy PRI BET b FaG o IR SLa Rt L - 368 Yk ylic acid
(20 ) was converted to
(E) - 3 (4-{142-(2-tert-butyl-6-nethanesul fonyl am nolH i
ndol- 3-yl)-ethyl]-pyrrolidin-2-yll-phenyl)-N hydroxy-a
crylam de (10, 83 ng, 41%yield). LCV5S (nfz): 525.2535
(M+l). WD 2009/ 118305PCT/ EP2009/ 053421 Exanpl e 21:
preparati on of 88
(E)-3-(4-11-[2-(2-tert-butyl-1-net hanesul f onyl- 6-
met hanesul f onyl am no- 1H-i ndol - 3-y1) - et hyl ]
-pyrrolidin-2-yll-phenyl)-N hydroxyacryl am de (11)




Ste a: re aration of 2-tert-but 1-3- 2 2-dinmethox -eth
1 -1Hindol-6- lamne [0116] To a sol ution of
wQ@2da0enissbut yl - 3- (2, 2- di met hoxy- et hyl ) - 6- ni t r o- A¢¥/EPbod/es53421

(611 ng, 2 mmol) in nmethanol was added pal | adi um
hydr oxi de on carbon (100 ng). The flask was evacuated
and purged with hydrogen gas three tines. The reaction
was stirred under hydrogen for 16 h and filtered

ethyl &Rpough a pad of Celite, which was rinsed with
met hanol . The organic solution was conbi ned and
concentrated in vacuo and the residue was purlfled Vi a

fl ash tography to gF@ett he desired priSbict (347
ng, 630|y| Ld) .- St§>€//fg ar at ionef tz:?éggiképut
1-3- 2 nnm oxX -e 1 -1 -neth anelkSunf
1-1H i ndol- 6- yII- anesul fonam de [0117]To QH
ol yti on of .
01915 dpg. Beroprionof baming etdiky-edifig 14324219 | ndsame) grdpqtppsivm

carborﬁte((?@m %0201 ndRo IR h anNs- (ﬁﬂhbtﬁ YRR fewi O304 Ky droRy-2-

i n di chl oronet hane (6 nl) was added

methy hpertigdriesifl fcrhsthylehicotO. e g d.79gmed) in By sV, Ahgymethytfom@mide
dropwéf t ?fle ﬁltl J[nre%gas sﬁfreci‘gt rl(??mttaﬁpelﬁtﬁ}e%l%ﬁy\ﬁ? cg:? Hftt%%eﬁ ch%sphere,
er the aqueous Tayer was extracted Wt

pouredjomfibl o :nmieﬁlttmda andl' the sdidyaum washed eith watr¢o pentlenliadsrude product

washed saturate []0) s sol uti of sodiu .
a5 @ bR O et e e O SR OLT Y T e e B Mlsted solid
was cdrIg@Ntiihe @rgaﬂlcVe%ﬁ‘d&s wiiéh Ghddie:dvereincam s‘%ﬁﬁﬂef fieded and

by a silica col um chromat ography to give th

concelttrattqdem d@ﬁf?&&gdhe(r&ednegwawmﬂeé Ve siliqagel ol iy yhromét@galphy (0-50%

et e KR e T Gy R 240 & Pefnfyor 7

yield)- 1H i ndol-6- 1 - nethanesulfonan1de [0118] To a
solution of N [2-tert-butyl-3 -(2

d|chloronethane (1 nm) was added trlfluoroacetlc acid

(1 nm., 50% aqueous CQQOpMAse at 0C. @t 1 h, the

sol ution was [ me 0 roomtenp nd quenched

with a satur ' biTarbonat Fon unti

neutral pH wasswri®aghedyy The m xt “wWas eeparated and

t he agueous phase was extracted three tinmes with

ic r
o152, RaDe AL TSt e A= oS
acid ctliyl astbr Ov&4 g @@jh@mo@rm mtahadrgﬁ,lrzfn 26 arladt 0¥ hwas added hthlum
alumlnu%llﬁpfecﬂ{dg?(? \22 g 8e é?/ \lljai))l L]%leaﬁgl% Urew get h oweg(é(l? wglt[ng our%to{nI temperature
and stﬁﬂc& Iﬁoﬂl%tH’IOEHc réatltlbhl &nas pavled inGatitcasnth AN { ﬂiIZo)f Waﬁeﬁﬂ) 17 mL of

(M1). %QéFoIIOMAn procedur es anal ogous 8

15% agucoms sesigm iy n(IE?f \gat%rzwqri gf%u(:lztla ly added. The mixture
was fik&GEd fh}%ﬂ%ﬁ]a u@@ﬁ@@'@@ %l(fhoxﬂé’s]\w@hg@&lhﬁ RRaahb oAk Qinﬂrzﬁ@ arddwashes

-1 ndol et hyl -pyrrolldln 2-yl |l phenyl)-acrylic

were cgmbmed@n%ycpncglgttmd Mg cysr tegaveddd § potine title compound as a yellow oil that
t t hanesul f ony1- 3- ( 2-

“msu%ﬁéyéﬁhéP?%T%%}%d%F-6-y1]-nethanesulfonanide in 40%

yi el d. [0120] Fol | om ng procedures anal ogous to those
Step ddpsparatiedofi2a(1 Exanplyel -RiethiyEy th @h-{patragzdld Pl- §-2lpytidint3baathaldehyde

-met h ane sul fonyl-6-nethane sulfo nylamno -1

Hindol-3 -yl)-ethyl]

-pyrrolidin-2-yllphenyl)-N hydroxy-acryl am de was

prepared and isolated from preparative HPLC (11, 2.6

ng, 4% as a light yellow solid. LCM5 (mz): 603 (Mt1)

Exanpl e 22: preparation of

(E) - N-hydroxy-3-(4-1(S)-142-(2-met hyl - 1Hi ndol - 3-y1)-a

cetyl]- pyrrolidin-2-yll-planyl)-acrylam de (12)

[0121] To a stirred sol ution

of (E)-3-((5)-4-pyrrolidin-2-yl-phenyl)-acrylic acid

met hyl ester hydrochloride (0.3 g, 1.12 nmmol) in




obtain (E)- 3-(4- { (5)-1[242
-met hyl - 1H i ndol-3-yl)-acetyl] -pyrro lidin-2-yll

wo pduenydsps acryl i c acid nmethyl ester as a col or PEEEPING/053421
(0.42 g, 1.03 nmol, 93%yield). [0122] Fol | ow ng
procedur es anal ogous to those described in Exanple 2,
(E)-N-hydroxy-3- (4- { (S)-1- [2 -(2-nethyl-1Hindol-3
-yl)-acetyl] -pyrro lidin-2 -yll -phenyl)-acryl am de
was prepared (12, O 34 g, 0.768 mmol ,~{8% yield) as an

of f-white solid. (n12) 404, 1). Exanple 23:
prepar ati on %
(E)-3-[44(9)- @yrrolldl &) - pheny!l | - N-hydro
xyacryl am de (13) [012 Fol | ow ng procedur es anal ogous

534, SHSSELASRFTLRES 0y FAOMRL B B St

7.42 mesdlpm tét@a@ﬂro@uraﬁ) (@imbhdder wdereggr aimas;éxdrefwa:smdded manganese (IV)

oxide {%S%al l%g]&flgfgﬂlﬁ InBétélaeu\?lzésshegﬁglt(béi §S{¥)f %(l) ghgg%mlxture was filtered

througHRSTdlitdRM, Wﬁlcmma%ea Wlﬁféxc%‘ﬂldhdo'ﬂméﬁlane The filtrates were
benzyl - pyrrol idin-2-yl %23/1] N- hydr oxy- acryl am de

combipgikandrcopegnggted 13vacgo 3 nvasPREifipd Yia sidigp B¢l coluons

chrom%%%%%%oo% )?{ %ﬁ%&jta[tgé)%_ 9%§ ﬁgﬁ&lﬁ@%@py ou O(F (1,01 ﬁ 4. 95 mmol,

67% yiejd))as apight yallodi sokid- y| Pphenyl | -acryl am de (14)
[ 0125] Fol | owi ng procedures anal ogous to those

[01 94geS %5 b\gﬁg srocEél?rnP qgne§ ﬁ)tgose{descgr ésci 1n1E1%1_ nle ﬁ es%eyl 3, _2-a((1:-

Vrazol Syriortdin-
hydrox}yl-Imbt}gd;-ledlyquiylﬂa)dol(fﬁlsSal]py&ﬁmeé’%aar’ga,ld@].y&QﬁS Tﬂ@llﬁ Iwasiol) Was
r red from 2- phe 3-carbal d
conveﬁ 2 -Grsthoxy 7oyl eywololﬁ %}/ﬁ@flmﬁ H’Q’Pﬁ? geﬁﬁ% ](e
lgonﬁﬁﬁlﬂggy§kgo t hose described in Exanple 2,
( E) - N- hydr oxy- 3-
) - 1- (2- phenyl1- 2H pyrazol - 3-y| l) - pyrrolldln-

0195]2 AE:BH% ylglpr%@ﬂw%%ﬁaé%oufa@ thessdaycaifed mﬁ{ xamplg § Sgep b, using

I z -
concergléag&%l%%qnzggﬁ‘g? (;nsz, g%m?gqg ?éﬂﬂ? J[dl%neé‘u%c(a@?d 2: [3-(2
metho(iﬁyinbdl)mydazow} S-ap4ids)-2-y1 ﬂ)]mamol ol (1,283-gap Y mindolhwas gdnverted to

1,1-d11f1 %gf}/ l I di Ela%pgygl%%%n | gﬁlgf%g?&]s(ﬂ%gg h%? mmol, 60% yield) as

alightdeBeéwibetl i n Example 3, (E)-344-((5)-1-
yrazolo[l 5-a] pyri di n-3-yl net hyl - pyrrolidin-2- yO phen

0196]?// %agl \%glélgpgc?clg lgggetalh orgaﬁ%Stto%ﬁos%%eszclrll%eg n ]i?xamp es nd 2,1 E)IO-A)

dlmeﬂEfYJBalZ&lh%g 2 1PE-2oRY-Rh dlmsmeﬁeﬁqbﬁbﬂ@m&ﬁvé&dzo y-Neh§droxy-3-[4-
2009/ 118305PCT/ EP2009/ 053421

((5)-1+#8t %bvhm@fom boeatbiyleshyAheiregpbald. Stadpyritiesd-y bﬂ]u* wagroligin-2-yl)-
E ((S)-1-pyrazolo [1 ,5
phenﬁ igiﬂ%dgl("g§ icﬁwﬁ)gf‘% 51(1}/%# d| n-2 -yl)-phenyl]

-acryl am de was prepared (15 0.159 g, 0.439 mol, 66%
Exampleeﬁ|9d))remraimotiﬂ(Ew-h}slmsy-Be(él-{LmlfS[Z(-@i-mrazia&syla))(M;»[.1,5-
a]pyridisadqyl)eetR@]-ppriofidina2-yh rphehyl)-acrylamide (49)

(E)-3-1441- (3, 5-di net hyl-1- phenyl - 1H pyr azol - 4-yl net hy
Step al Prepgpytianalfipgiazin?2-viyiroppivenadid ethyhgstbr oxy- acr yl ami de

(16) [0129] Fol | owi ng procedures anal ogous to those

descri bed in Exanple 3, (E)- %\I 4-1(S) -k

(3,5-di nethyl- N —

- phenyl - 1H pyr al@;rm yI met hy -Pyrrol i §gp- 2- y1] - phenyl

| -acrylic acid nethyl ester ( .079 g, 0.19 mmol, 31%

yi el d) was prepared from

3, 5-di et hyl - 1- pheny1- 1H pyrazol e- 4- car bal dehyde

(0.125 g, 0.624 mol). [0130] Fol | owi ng procedures

anal ogous to those described in Exanple 2,

(E)-3-{441-(3, 5- 90




di met hyl - I - phenyl- 1H pyrazol - 4-yl met hyl ) - pyrrolidin-2
-yl] -phenyl} -N-hydro xy-acrylam de was prepared (16,
wa0ooug1830s 024 mmol, 15% yield) as a solid. LCMCT/ERPANI/053421

417.2 (M+rl). Exanple 27: preparation of

(E) - N-hydroxy-3-14-[(S)-1-(3-pyrazol -1-yl -propyl)-pyrr

ol i di n2-y1] - phenyl | -acryl am de (17) [0131]Fol | ow ng

procedur es anal ogous to those described in Exanple 3,
0197K E) 13- a{(ﬂ‘y E&l@ionlof(z%lc bromide (6.49 g, 28.8 mmol) 1n tetrahydroﬁJran (60 mL)

Cg%razo ElﬁgrrolldanA -acrylic
was a dérlq’ql@tlmlneé gmyl), ®depyragind & 925@/02%@11@1 ofleyd

proprih GGl %&%ﬁ?é&ﬁ‘?@%kﬁgy TN
0.72 ntnhad s €T lebas adtiob @d x fure Emibhed?q st{rk) athblhmdempgtat&fe for 16 h, diluted
I 1) -
with dfey H{hg: ;}ij‘h%ﬁ‘é‘ gL ?@Heavﬁ 5@3&%&2&#@@%@2 and ppyrated agyeous
sodlurﬁl chlBrid2 %,I‘lgmllth afithlr s @hdbhe @8m uiak, &ilRFRMAI TOhdeliratbt@MS acuo.
(mz): 341.1 (Mtl). Exanple 28: preparatlon of
The regigye Nahwrﬁ;ﬁyuzgmpmegyolgmp lsBsoyateesaniy (HYi e8IVl efcitoinyhpptane) to
yield the gi;?@&g#ﬁoﬁlggé% Q{\A%Igggeg%@% Y o%g%'ﬁelﬁﬁ I8 () e el dARK).
(E) 3 ((5) ‘yrrolldln 2'¥I 2phenyl)azcryllc aci d

1 Sredpvridin-3-

nol ) in dry
ture was sonicated for 30
seconds. Phenyl acetyl chloride (0.13 ni, 0.98 mmuol)
[0198 Was Falladeaganttetlres makiganetonbsse slenbyd wdt xample 68.r(EpMN-hydroxy-3-

O e e I A A R S

acrylaﬂid&y(h9)&$z%t1ﬁ‘§1ﬁlré’éﬁi@qg efl/z)14%8 Joayewis1yer e separat ed,

and the aqueous |ayer was washed wi th ethyl acetate.
The conbi ned or anlc | ayers were dried over magnesi um

Exampl¢ 605 peepayghi NeubpeTAedd60 9 Bs@aridiptdrdrmyyazoleld.S-
a]pyrléUhé-eerertbxlbayrrwhdwcml}ﬂﬂlegyk)@caﬂamme ®Wat was purified

via silica col unn chr omat ogr f‘y 60 40% et hyl
[0199c eSEAriang Wltﬁép@@p@gldlp@ (gp%hydroxy 4-{(S)-1-[2-(2- pyr1d1n -3-yl-
pyrazo(lﬁ)l J5% élﬂ)éi((ﬁ% ;3#110822’1%{ g?ﬁgl&&{gﬁg}g gh r%'l)rhcgy'lyrﬁ)de %‘@WAS lf:)?éi)ra}’ed
follow@g?lﬁocmdmes aﬂzﬁ%(yus & tipse BB}l FoEkampleg9p i@d‘xé%l(m@ 4542242
M+1analogous to those described in Exanple 2,
MFDeEy - N hydr oxy- 3-
[44(S) - 1- phenyl acetyl - pyrrolidin-2-y1)-phenyl Facryl am
Examfk 61apr¢paepiorest (€1-8-hiroty-3-(d-{($-15R5(1H¥pYrrolo$2B iy riljin-3-yl)-
ethyl] @5 rvlidoi-2-yNaphénypadcrflamidMB1§{ 7 z) © 351. 2 (M+1).

Exanpl e 29: preparation of

[0200) E) FHbnyihe pracedurkddaB)zols fohbsre Tdbgc!ribed/fnrloiamble 4 2Ey-B)4pHS)-1-
(1 D Ry S R MR P e 1 MY RSP aePse Seid methyl ester (10

2.7 mrﬁg) w%é"ﬁé?é&d %rom methanesulfonlc acid 2-(1H-pyrrolo[2,3- b]pyrldln-S-Kl)-ethyl ester
henet pyrrolidin-2-y1)-phenyl Facryl i ¢ acrrd met hyl

(106$§#§nmmab prepared from phenet hyl brom de.
[ 0136] Fol | ow ng procedures anal ogous to those

O20lfes‘fé lggﬂgﬁeng?ﬂ'@?&ﬁlo%o { hé\g'egw ‘;Bé(yh acr y(IEgN gydroxy -3-

MR R R O A SR L
prepargRjSIRDER G S50 S0 ks 1 pals Selowselicb EEMRERAS 3! (b

l'idin-2-yll-phenyl)-acrylamde (20) [0137] Fol | ow ng
procedures anal ogous to those described in Exanple 4,
(BE)-3-(4-{(9)-142-

(4- hydr oxy- phenyl) - et hyl] - pyrrolidin-2-yll-phenyl)-acr
ylic acid nethyl ester (0.22 g, 0.63 mmol, 56%yi el d)
was prepared from 4- hydr oxyphenet hyl brom de (0. 23 g,
1.1 mol).




[0138] Fol | ow ng procedures anal ogous to those
described in Exanple 2, (E)-N hydroxy-3- (4- {142

wo gebohysdnoxy- phenyl ) -et hyl ] -pyrro lidin-2-yl| PCT/EP2009/053421
- phenyl ) -acryl am de was prepared (20, 0.04 g, 0.11
mol , 19%yield) as an off-white solid. LCVM5 (mz):
353.1 (M+l). Exanple 31: preparation of
(E)-3-(4-1(S)-142-(4-fl uoro-phenyl)-ethyll-pyrrolidin-

Example¥2t BW&QO%&E%Q&{(@W p- @Uﬂqu%l{tﬁlﬂH-[p9mJ[E @Lﬂ]BWIGQl%-yl)-

< ed in Exa
ethyll‘?’}@ﬁﬁui‘;‘fg F‘)h@ﬁ‘l’y N get al’dehyde (1(55’ 8. 69 mml) vvas

[0202P ePRESHoILOBX hfolniae PoDsinz 2k Aelbifgad Aded dﬁgﬁ TRl N, V-

_ 2009/ 118305PCT/ EP2009/ 053421 [0140] Fol | owi ng
dimethyil foreaiunde £9. 861 ailo gdUmntod) at MYS enditis orikyewasstiBxd iyl 28 Bin. A
solutlo((nzf)fgl te;%fbg{y(l 14201%[t2 tlfyrFl)(}/lP? 9 )& 28 72mm|0P dissolved in N,N-
dimethyploanyrhide 830 MLD ®aaedddd ard thy |resﬁiﬁtn@rmlécﬂ].r@@a:gslo\ﬂly%rﬁ‘i&ﬁ lup to

63% yi el d repared fromthe acetal de
room t(eyélp a‘glre FPA}}??‘“H‘HB’F yxgs ftgi%llajt EQQ} mpﬁﬁltlﬁp 3@@3{%@1& at 40\é8 for 3 h, and
coolecBil@h QWath, Lk § BOSIEwdRS Ghal RRRJI ThEXBMMINENKture was slowly warmed to
40°C a(thl_sflrrgé, fqygéﬁ]eﬁ@g)m&@%?&qudmmtcdmpr@uwﬂely 100 mL ice, neutralized

e M T

were combimed, BEd. oizel(ﬂ&/ﬁgn)cmuﬁ)eatfﬁ)ﬂeﬁﬁlﬁﬁed qnfdemacaﬂmamd imbacuo, and the

readué %aq; Blﬁéf ]i/§ S%{f; 1425 (o rcr:lgléz {ﬂo @Xze'é%?{) yr 4 1? }e%%_éazne) to

obtainRL QLA E$1- Qdihb9sarbdRREyded d mi Eml m@ ield) as
(4-chl 25?0 phen @[?quz]cgtal dehyde (Oy49 ggs 17 mol) yield)

an off ate polehar ed from 4- chl or o- benzal dehyde (2 g, 14
mmol ). [0143] Fol | owi ng procedures anal ogous to those

0203](168@5115\91(;11 ' Poc@flﬂgpim%tl] 1115( t%)thc?SeQiés {r&@ 1n;l/]§1§1mple 6, 2-tert-butyl-1H-

| or o-phenyl) pyrroli
pyrrolO[Qtﬁelm]pyl)ldlaQBWrmldahw& Wmtchwer@éttce@ le0-bugylg H-pyrsedo [Rriob]pyridin-
3-y1)- ta{%heded) was prepared fromthe acetal dehyde above
Y a(C(‘?) \é 6 mol ). [0144] Fol | ow ng procedures
anal ogous to those described in Exanple 2,
[0204) E) ¥F3H¢wing (pB)cedk2s analogous to those described in Example 3, (E)-3-(4-{(S)-1-[2-

(2- tertﬁmm’f%}-ﬁagﬁgﬁ/%yﬁé‘ y@}léﬁ%ﬁé{go' | d lglllnépélb é)éiela)ébacrbh(‘i%ld methyl
ester (0.0750%. Yéﬁhﬂﬁ)l QS‘V@Viel@f &aé’ﬁlbﬁ@ecﬁﬁ’d)rh@ 14Ny (- Zlyiro B[4 31

reparati on of
pyflélE)iieD eﬂ@t"]!id{Yﬂ@ (32 |Oc9r2l wmelphenyl ) - et hyl ]
-pyrrolidin-2-yllphenyl)-N hydroxy-acrylam de (23)
[0205] Olﬁéhg@ing%wag%reg i&i%ﬁ%‘dﬁ%% tfz&%lde&ﬁ%d IOELIMOIE 2, (E)-3-(4-{(S)-1-[2-

descri bed”in | oro-
(2- tertmé)riylﬂ pacao @l delnydéin(oyl2thyl] psmzadlmﬁayl} -pheyl pNelpyalrexd-
acryla %%@%?H%{)%WEQ X @ﬁnz lulggg Ely%(ﬁaé IJ% a/legd) asa S%IK{WE)&R/IS (m/z):433.3
(M+1)ydescri bed in Exan'ples (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, 4-dichl oro-phenyl)-ethyl]-pyrrolidin-2-yll-phenyl)-
acrylic acid nethyl ester (0.22 g, 0.54 mmol, 87%
wQ c@bd)ssems prepared fromthe acetal dehyde abor@T/EP2009/053421
[0147] Fol | owi ng procedures anal ogous to those
described in Exanple 2, (E)-3-(4-{1-[2-
(3, 4-di chl oro- phenyl) - et hyl] - pyrrolidin-2-yll
- phenyl ) - N- hydr oxy-acryl ani de was prepared (23, 0.12
0.95 HQmolﬁQ/{@ %ﬁdr&i % MotRacGuiald R Bhiddzor L M@ﬁeyl ethyl ester
WD 2009/ 118305PCT/ EP2009/053421 Exanpl e
(1.05 g341 37mﬁ@par at i on of
(E) - N-hydroxy 3-(4-11-[2-(4-nitro-phenyl)-ethyl]
PY I (
0207{ Dy ? {A@r@cﬁ%wggr i Cgb%yée 1)59 tlgﬁsaﬂ%%%g(ﬁtnoﬁ% ple 2. (E)-N-hydroxy-3-
{4-[1- @esmdmw-la]pyﬁdmlﬁab’]eethyl) OEYelBl(-2 }{IK ﬁ)engtll}zmrylamlde was prepared

(53,08 oh b SRS e SRR T U T P50 987 o

57% yi el d) vvas prepared from 4-nitrophenet hyl brom de
Example.648peepatatch of(B)-N-hydid4PBHal {{SHvi-[29(2pmettg tiimidazo[1,2-a|pyridin-

3-yD)-édl A dino2- crylinafliei(B4)Exanpl e 2,
W (m?l-ﬁl-ghydr oxy&gqﬂ?zﬁﬁa y [2 e((4)E)r(1|tro phenyl) - et hyl ]

[0208} pY FolowindipRoc2diyttd amafdp@ iy io)th&e ﬁyicﬁh’b(ﬁ&l Easnlé 6pad act triphenyl-
2 trié@ﬁ%}?lan%%y&%ﬁ%l)%%&éﬁ%&ow 0 2 met yl 1m1dra‘goz} Sg}?rld]' ne-3-
carbal&%dg’wgécc;n]vel[tgd' e ﬁMe%Q3Q@ %Yﬂrﬁetﬁ%@iﬂnﬁrt Qt)if){yql\/'u%)l]"ln%dé’zo 1,2-
I phenyl ) - N- hydr oxy-acryl am de 50] Fol'l owi ng
pyﬂ@n@ uyiekl).anal ogous to those described in Exanple 6,
(2-chl oro- phenyl) - acetal dehyde (1.2 g, 7.7 nmol) was

[0209}? g?] ‘é@ ﬁﬁloﬁﬁgn?e@ﬁ %%ﬁ%ﬁln‘éﬁzpbéﬁﬁndé %‘{}%x%l)l\é‘inm{l)dazo [1,2-

oW ng pr res anal 0go hose
a]pyridies €Ir.§ pad56 mniekanpngixBye §fEcetdnitdlepaByatd -1 by volume, 16 mL) in a

100 mb S5H PSS A1 (e AP Qe R e rpncgion e wes

stirred2 Booyi @h@):ra%@ fRo8manmadolid @il 8icatehat d@b y&ﬁd@bwales until the
[ 0152] Fol I oW ng procedures anal ogous to th

mixtuigdeachedpid 6i A'h E%Hﬁ‘;ﬁreew@ We(s]:_uyd tg\&lf%W{ﬂj_ gft@el( Qamfled to pH 8 with solid
sodiunf m/@[{)ﬂdfi’ han g}lt)fac%dnﬂlje]: HES Wﬂh'd@dh‘ibrgm&:hgmé) hﬂi@f:o)n‘b%ehy dro

acryl'am de was prepared
dlchloﬁﬁ%tlyane Iedt)facaswafe ydab@ oy Inhagmﬁluh swlfatd_mdﬁo(wdnzr)ated% ﬂacfi)o to give

2 me%’g- r%dztzgf]?grpi ng 49156@%?@ %g ﬁ%;) aétah%?ﬁj) brown semi-solid that

was uscMlire@lyi 1dn&1hyétkwﬁﬂydt)furﬂlrehyﬁiﬁﬂwﬁﬁoﬁcr yl am de (26)
[ 0153] Fol | owmi ng procedures anal ogous to those

102104 5 Fo b SRy o2 LRy PGP PTOBII 3. (E)-3-(4-11-02-2-
methyt Qﬁ‘lﬁﬁ‘z\d ),2 A 1|dlrp3-§gle@1}‘1‘ﬁ§)lﬁdhdﬁlsﬁ-9f} Anl}-abby1iO acid nl¥RmBH bster

par e
(0. 096]& @Z‘*ém@ b&%yie}d)m%paﬂpéwﬁcffo@l e hrarthylomplago[1 §-atgyridin-3-yl)-
acetal(?ﬂg [ 0154] Fol | owi ng procedures anal ogous to those
cri bed in Exanple 2, (E)-3-(4-{1-[2-
(2, 4-di chl oro- phenyl)-ethyl]-pyrrolidin-2-yll
[021 1} ph@nyb\ymgl-pmlcddmg/a@mgphsmthkase\das:rlprépldfzmnl(l% (EO-NoBydroxy-3-

(4-¢ (S? R/H[é eltheyll qgnd%zo ?Q acjpyrld}{\f';I lS»ty‘le) es’[gylh pyrrcl)'l mn-2- yrﬂ pl)lenyfs acry%amlde
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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WO 2009/ 118305PCT/ EP2009/ 053421 Exanpl e 37:
preparati on of
W@ B)093153d5 11- [ 2- (2-f | uor o- phenyl ) - et hyl ] - pyr r oP¢ THEP2089/§53421

I I phenyl ) - N- hydr oxy-acryl am de (27) [0155] Fol | ow ng

procedur es anal ogous to those described in Exanple 6,

(2-fluoro-phenyl)- acetal dehyde was prepared from

2-fl uoro-benzal dehyde. [0156] Fol | owi ng procedures
ExampR&59p rﬁt@bﬂ mE?GQQE{GT)LIb A3 Nafef@iPL €pRenyl-1H-pyrazol-4-yl)-

ethyl] }r(ﬁl( -N-h droxy-acqlamlde (585
uoro phen )y-ethyl] -pyrrolidin-2-yll

[021 2]' ph @GMJ)\)Img %Fd’éeﬂ&re@&ia% g'3§§ ¥tho R E&EibEPintBxaGnpIP 693, TR ethyl-1-

5% yi el d) was prepared from
phenyl( Qprb'wpb‘lﬁh@nwlﬂel@@@ms oedppebd f{omn 2.5¢glimgthyl51 -phesiy)-1 H-pyrazole-4-
carbal%e 7] Fol | owi ng procedures anal ogous to those
JC¥i bed in Exanmple 2, (E)-3-(4-{142-(2-
fl uoro- phenyl)-ethyl]-pyrrolidin-2-yll
[0213} ph@n},ld)\)zmgl-pmcddmyarmhrgy)hamthl@e\da&rlbecépldbednlﬂéz (B)-31&-{(S)-1-[2-

(3.5 d%géhyg% Pk?gglﬁ%ﬁ)lpf )é]g XII?A | ow Egjnloﬂy%fp%yl acryl)lc acid methyl

Brt (h@!m t,35 14y fas &XMord ¢ al by o.pyr ro
ester (|0I Zil %I-Z 5 ?éﬁl’?eny?éflyléac)rflll aﬁray%ag (EZf%) T%ﬁt’g}é] IEEOII:M&\/l)(ng)g

0.467 pyd ks ed o 9dlk ogous to those described in Exanple 2,
(E) - N- hydroxy-3- {441 -(2 -hydroxy-2
[0214] PheR}bw %%Yd&dﬂw £&1dg'ogé fa t@os/éd%%&i In E}@ﬁﬁ[ylle Q”@Eﬁ% (WRFS)-1-]

prep ared

(3.5-dieost e ol -0y op Ry st -py oo 4 uﬁimhen@cwmdeowcrylamlde
was pl%%r?(ﬁ{s%;greg 6 82 ]112117[01 2(15 welg as a white sohdI I_1C % F]rill/lzg'-%)l/'rzr(MH)'

ol i di n2-y1] - phenyII acrylan1de (29) [0159]Fo||omﬁng
Example@®e grapasatinmad i Ho-06hydrok3 Ad- {1V skc [2-(Sant ethyl-E>phepy ldsoxhzol-4-
yb- etm1@b>&rol(cﬁin-23yl{dﬂ’helb(lﬁﬁer%zlmmﬂe Bero xy-2-p-to

yl -ethyl)-pyrrolidin-2-yl] -phenyl} -acrylic acid
[021 S]TEt g lloesi @roceOurddarg)ogdu8hd thawoldrscndsd jprexzamdd 3§ (EHI-(4-{(S)-1-[2-

-bropo-1-p-to I-et one .35.09,.1.31 mol).
3 me%@ﬁ%@%ﬁ% E; aﬂb@ﬂﬂﬂ%@%ﬁ%i&é‘ga@wﬁ e @eid methyl cster
(0.20 @Sﬁrmfﬁﬁﬁ 22% )Eéﬁ@jmﬁseprgparécfﬁorﬁ'(i Afkth3)-5 Ipheryl- 1soxazol 4-yl)-

¥lrox tol){ -ethyl)-pyrrolidin-2-yl]-phenyll-acry
acctalqlq bfdfa@i%lg r%e’ftlﬁwo Jester (0.33 g, 0.86 mvl) was

converted to (E)-N hydroxy-3- {441 -(2 -hydro xy-2 -p

[0216];;12? Flom)w gw&&dﬁﬂ cftrfél(lg’ouéjforihc?seﬁkﬁlcrlbg@ﬁlrﬁ';/%a}em[gf 2, (E) N -hydroxy-3-

(4-{(Spat é—(?y—gieﬂci\IVS sxbllenyj -isdx@rE-4-yh-zthyl] %ﬁondm{ﬂmj} phem)ll) ac.rylamlde was
prepar§$ %%/, H?%?éﬁ’gﬂn%ﬁ?%g/? é/l%?d%%sz ;l' paic a OW scﬁpd L%ﬁg%rrn?lzt)l AR (M+1).

(E) - N-hydroxy-3-(4-{S)-1-[ 2- hydr oxy- 2- (4- met hoxy- pheny
Example-67ephaplalati yefr(B)-Ndhydrdxy-3H4H Al | 2-Saae thyh2ipdenylaiXazol-4-yl)-
ethyl]{py :eolidhe 2 yDmp ManyDFaae g mids(5apal ogous to those

described in Exanple 2, (E)-3-(4-{(S)-142-

[0217hydFoRywidg ﬁoﬁqcﬁ’&mrhgmlngemmlho@tth]aecpmrEmmple A; @ BIA-uS5)-1-[2-
(5 me‘?ﬁ@% i%éﬂayi'rogl I fflé/ hyq?%)}ljt)r/ohdls eyrl} g)heny a%i‘yli%'agi% mng:[r}?}lll)ester

(0.21 gl@)osl\lmlﬁ)zsg RS Yrepafed oD ine thdrkesisHi O ¥td 2-(6 - %&Wl@oﬁiﬁéngt@dahl -4-
5) rrolidin-2-yll-phenyl)-acryl am de
yl)-ethy! gsterg0. 8@%5 mol58% yi el d) as a pal e brown soI id.
LCVMS (nfz): 383.1 (M1).

94



Exanpl e 41: preparation of
(E)-3-(4-11-[2-(4-chl oro-phenyl ) -2-hydroxy-et hyl ]
wo pownod3ngi n- 2- yl | - phenyl ) - N-hydr oxy- acryl am BeT/€Bh)9/ 053421
[ 0162] Fol | owi ng procedures anal ogous to those
described in Exanples 4 and 8, (E)-3-(4- { (3)-1
42- (4-chloro -phenyl)-2-oxo -ethyl]-pyrro lidin-2-yll
-phenyl)-acrylic acid nmethyl ester (0.28 g, 0.73 nmol)
[021 8]"\’35 FBH@\pﬁ‘&%@ocfeﬂﬁ@% gnah%@ﬁ@fo]th&s% d@&h@é(@m@f‘ﬁﬂﬂﬂ;l} 26hBanoB&mpound

163] Fol | owi n rocedur es
was prmbvb%dué Steg, OHds éleuésbﬂvlﬁeﬂn/zh 4&% @19l).
(E)-3-(4-{(9)-142-

xam b ] . iy oltd-yl)-e -
l‘fymﬁﬁﬁgﬁgg h@@%E %E%g %ﬁw Sl
(02190 FAR o 1A SR SRR Lol SR P By fio-1--

(1H-pgrazd)-45y1)-nthpl ] py&ibH/d1y+2ejllt}1)pha1$yl)aaqnﬁllcsachf mmﬂlybeﬁstelr dl.2 gGvBmmol)

was pIEE TR S i 45 A OB ARy T e85 b4y Zet Ay

pyrrolidin-2-yll-phenyl)-N hydroxy-acryl am de (32)

[02201OI Oloéllég\oing Pyddadurpy T:ro&rgunm ersald?@jobsd InCEia?ﬁ{?e )2 (E)-N-hydroxy-3-
escribed in es nd 8 E 4- 3)-1 4243
(4-{S) 41243 &chhy @%X@ﬂgmml 4233}19@% P)‘(V"’é%ﬂx(?l -yl PRy bagrylamide was
prepargdl 25820 syl 39%@%‘1@)' LCAgS }{/rh/'z? sa¢ighmihy) ester (0.29 g,
nmol’) was prepared f

2 br ono- 3 4' dlchloroacetophenone 12 mmol
Example T0SpRRr U] (1-Ocbxirons 4 Dgo s It etibib-pyrarol-Ly1)-
ethyl] geygeolidied-yilinpIooybAcsyRmid&B9R- (4- {(S) - 142-

(3, 4-di chl oro- pheny1l) - 2- hydr oxy- et hyl] - pyrrol i di n-2- X
[0221] - bhBenwying peeeeduresanatigduietthgse dessribed (noxagnple 40((B)B3-(4-{(S)-1-

[2-(1-\?%%1? Ti/’%igag?lgﬁ?fg gl q,p]h@ %hngz §4§} oqhgg{/l) a%rﬁh?LTCId methyl ester (0.54 g,

1.6 mpyl) wab petpare@ fiphl methh&ﬂg’li@md\hd@ﬁ{ bxaettytl hamazé 4 {B2thyl ester
0.52 O 59 mol, 89%vyield) as an off-white solid.
(0.5 %él\én 421.1 (M+1). WD

2009/118305PCT/EP2009/053421 Exanpl e 43: preparation
[0222]of Followmg procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
gkﬁ 1-(3- phenylsgrop 1) pyrrolldln 2-y
(4- {(Sk]l 21§h€|&§}wﬂ 1 m@ ad)-¢thdy-pyisal 1B Y-JsrdeBde Mes

repa A EX l e 4,
prep @@gé o8 ?Z%[%P/ tyhe%e 3883679 @gd)i n Exanpl e

phenyl - propyl) yrrolldln 2- acrylic acid
Example(76; prmr@nor(@p(wbhymmsrédm‘) lomﬁylﬁ,émmeMsl-lH -pyrazol-4-
yl)-“@ﬂ]elp)&t@hﬂnﬁ%ﬁ-@h%ﬂbﬂ@ﬁy!ﬂt@ﬂy16&)benzene (0.24 n, 1.6

mol ). [0167] Fol | owi ng procedures anal ogous to those
[0223 e s EpllpweigiprocEsharapinalaouy ©)thoye dpstribsd/ indxample 6, (1,3,5-trimethyl-

| C m
I H-py aa‘% &ﬁp#gtgg%il ﬁ (v%g%%%) %ﬁ:;{O%ll Ilg 1‘51%16‘[ }J?I}%ZO% Eé%r%glgehyde.
a white solid. LCVM5 (m z): 353 36 (Mrl). Exanple 44
[0224pr eﬁaﬂadvmglpr@kdures analogous to those described in Example 3, (E)-3- (4 { (S)-1-[2-

035 et b S MY A e

(0.41 g()gg@gﬂl?gg [s;v(ag ;ﬂ?df@%glfﬁ)rﬁ Bchbaseciias apdeed 3k, £3 aﬂrﬁd)lesz% yield).
pyridin-2-yl-ethyl)-pyrrolidin-2-yl]-phenyll-acrylic
acid nethyl ester (0.19 g, 0.57 mmol) was prepared
from2-(2-bronmo-ethyl)-pyridine (0.3 g, 1.1 mol).
[ 0169] Fol | om ng procedures anal ogous to those
described in Exanple 2, (E)-N hydroxy-3-
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{441-(2-pyridin-2-yl-ethyl)-pyrrolidin-2-yl]-phenyl|

-acrylam de was prepared (34, 0.12 g, 67%yield) as a
w@adoe/1ysshs ow solid. LCVS (mz): 338.1 (M+l). ExempbPm09/053421

45: preparation of

(E) - N-hydroxy-3-14-[(S)-1-(2-thi ophen-3-yl-ethyl)-pyrr

ol idin2-yll-phenyll-acrylam de (35) [0170]Fol | owi ng

procedur es anal ogous to those described in Exanple 4,

022SK E) 'F@ﬂ&\flm%(pﬁ)ceamr@@analogous to those descrlbed in Exam le 2, (E)-N- hydroxy -3-
rrolid -acry l1c

4- {(Shéﬂ&(héﬁl-tylmeﬁyt SH- I(ymang4g’1) @h)dhpyrﬁﬂl «%a%} Y pasphrost amide was
e 015D DSRS0, G618, 23 BLSBREP i L SUth 45400 v

'H Nmaatamgaﬁs ﬂ)MSﬂqa}@é 1de7§a{s i 1@ 9ion (EXdliplas2d, J=8.2 Hz, 2 H), 7.42 (d,

7= 11 4P ToBR s Baten2 8Dy 43 g ) Ly o Hupritds & Hhar323

(m, 2 H} 264!5[2/233 deryvas spr epah.edH Y, 396 (9304 189 (9%151) ¢lgd)1. aﬁ(m 2 H),
ow solid. LCVS (nfz): 343.1476 (M ?2
1.57- lzdddgy 11%36@&@?%#@%@1@@% -dRn 166 463 5pridpa aﬁﬁﬂ? 135.29,

f
133. 26o }7&2#2& 285(118 61}11?[36 (3§4 %4%44* 5%8?8/315)34[5)3/? r6%I2|2d52 2%14 11.32,
8.84; I]IRWhatvyllfbp@ﬁHmﬂ\h@tBﬂ*(EB)%S[ 2)219712Idﬁnt1869\a221&? pr ocedur es

anal ogous to those described in Exarrpl e

Exam&@ Ht ri % ]-(4 SI’? ]2[ d% Id I’rlf:télyl%Ha)yrazolA-yl)-
ethy l]ﬁ’é’f 'Id“é Ver l(‘%g 71§ éf)"x%a §)pr e%ar edaflrom

10226 o PR PR R ey %ﬂ@ﬂ%ﬁﬁ %’%&‘%ﬁldSsg%lBgyﬁloﬁ’ﬁ%‘%lgs 6.3 and 2. (B)3-
(4-{ (Sﬂ@%@-(l ‘edbitpl- ﬂalﬁfﬁktﬁylle-ﬁoﬁ)azd)\l'ﬁYIdfeﬂ?y]ﬂ I%rrrohdln 2-yl}-phenyl)-N-
{4-[1-(3-nethyl - but)g%l) pyrrolid % phenyl | -acryl a
hydropy-e e p 1§08 0 DI b e an
of f-white SO|Id LCI\/IS (mz): 303.1 (Mtl). Exanple 47:
Exam feeﬂ?ab a%‘tl(ﬁiC of (E) -3- (4 {(S) -1-[2-(1-cyclopropylmethyl-3,5-dimethyl-1H-

_ ANE /] y1] - phen
pyrazbiesiebnial pordidinc ARLRERIEN. Ikl BYAE QKR 16

ozz7pr ;"F%Hék%fﬁ% Eo(?&)@h&@@éz&ldg%u§ mﬁ@se@@s?cﬁbwﬁl%annlﬁé RN 8-A- (5)-1[
(1- cy0(®r®y&n@hﬁo} odandthyl) LEppyneedliddylivethy\-pyrrphdingd-y1} -phemyl-dagylic

I
i B s £33 0 iR SRR FRAAE LGN i o -
cyclopréshTindthel-3,6:dimeh yir IdC-p dhar@st-gpathgbets (4a) hPois€7 mmol, 24% yield)
%escr bed in Exanple 2, (E)-3- {44143, 3-
asay OE"H?I ro-al lyl)-pyrrolidin-2-yl]-phenyl |
- N- hydroxy-acryl am de was prepared (37, 0.29 g, 0.85
[ozzgrmro IFoll&Sﬂfgxpt&Jedare@aqaﬁ)g@ai ® thiceldewrised 1noExalon§2((m)@)(4 {(S)-1-]

reparatio

(1-cycl B3 1S 5 Do DY dF ograraeny Pty gplidinr-v Phsmhin
o, RNNALRXYAPENMATESD 0301 § 07 BhEA! ot R 2RISR

ogous to t ose desc in Exanpl e
LCMY (@)/z)340%.3 (&) 1L -
cyclopropylnethyl pyrrolidin-2-yl)-phenyl Facrylic acid

Examgﬁtﬁy he ?ﬁ\} 6115? %(ﬂ’o%g -3 r?g[{gé) q\@szpﬁim‘?laf ?ldett&ls) Iipyrrohdln-Z-

yl]-phen acry
[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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[0177] Fol | owi ng procedures anal ogous to those
described in Exanple 2, (E)-344-((5)-1-

wa@ymbapssepyl nmet hyl - pyrrolidi n-2-y1) - phenyl ] - N-bgTER2099/653421
cryl am de was prepared (38, 0.15 g, 0.52 mml, 87%
yield) as an off-white solid. LCMS (nfz): 387.0 (M1).
WO 2009/ 118305PCT/ EP2009/ 053421 Exanpl e 49:
preparation of

[0230( B) Fénwﬂlg%}oc%a&wmmgwi fmh&\élde&ylﬁé@ld @ia@nlﬁexl()zmh@np@) 1-(2-
{

Nhydr oxy-acryl am de (39) [0178] Fol | owi ng procedures
pyrazcafiaylry@b@spxr@mdhb%aﬂ]dﬁé@@y { e lip acigxwthpll estar, (0.27 g, 0.83 mmol) was

preva A B R RP BRI A3 5 1) ey Facryt ¢ aci o

rrethyl ester (0.33 g, 11 nmol) was prepared from
[0231)or oﬂolhawimgIpogotcdlﬂbymmhgo(li)to]tﬁosmdysscnb%mrﬁmin)ple 2, (E)-N-hydroxy-3-

{4- (Sggig Ip& %1 fV\f %Q%EBY%O EP ?éﬁl]a |£0 0Nt largldte LR prepared (63,0.11 g,

44% yeJ®)l a0 i lel yFBb W KO H P YL CIISI (8i/): ZZWHOMpDenyl] N- hydr oxy- ac
rylam de was prepared (39, O 23 g, 72%yield) as a

ExamB%l e' ' Fafj So gp N ok 2 (S 2 e p P Sy -ethyl-

Py"Oll@r nllpélfn&lgrew’db%mdw(ﬁ@t hyl - pyrrolidin-2-y1)-phenyl | -
Nhydr oxy-acryl am de (40) [0180] Fol ] o pr ocedur es
[0232 ] nalFaholigePEcAysE? Ps 19 %eﬁie@klaf%”}ne‘g mples 7, 4, and 2, (E)-N-

hydrO)()Eé '(4?’4 -(1(|;§) Zl]methyl pyrazol 1- l) et rrohdln 2- yl__} phen 1)-acrylamide (64)
cycl opent yl me yrroli acry ic acid

was pigparpy fromgh- @pthyblﬂmygazolr @Cﬂﬁlﬂ)(")l/y Mélrir(h(bdb ed from
br ononet hyl - cycl opentane (0.3 g, 1.4 mol).

Exam Q%N})E%ﬁk&m W%?&Q Hf)- 2 zag%ﬁ?{iouﬁyltagoltfqyﬁ%thyl] -pyrrolidin-2-

yB- ph e |( 3I i di n-2-y1)-phenyl] - N hydr oxy-a

ozssﬁhth%ﬁ&gﬁgg{% @%P%Jnf%oﬁég 1@%%?%9%%3 %@%A&ﬁl@% a1 2, (B)-3-

(4-{(Spt ¢p&d-btdnonpyphizol-1-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide (65)

was DISHRER) TP aPB 2 E GRS (i 490 ?@%@f%ﬂ oving

procedures anal ogous to those described in Exanples 4
ExampRA62 prdpa)atdon| 6f-(E)-3-(4-{(S)-1-[2-(3,5-dimethyl-pyrazol-1-yl)-ethyl]-
pyrroﬁ&nﬁ)z ﬁnﬁ)&eﬁ ﬂﬁmsky-at:ﬂadr}.m@xﬁé)ol i di n-2- A-phenyl [-N-h

ydr oxy- acry (41) was prepared from

0234](2 l%nmam tpmdealmeymawg@ﬁm&hosb@w&n@ea #)Examiples?7, VI 2, (E)-3-

repar at i
(4- {(Sz B 21@ ﬁ;dérp@iaykwrml i(ysl;?;ethylﬂ -pyirelikin-g g rplrny iy drogy-porglamide
r h | 42)

(66) vp by e AP U It R BRI LREE RSO REY

described in Exanple 3, (E)-3-(4-{(S)-142-
Exampleéit’e Btﬂ!@raﬁtpylrfa(ﬁ)-m-lyﬂqroa-ﬁy(ﬁ{1ﬂ%@,éJSi-fdimﬁtﬂylyﬂ}iraZOl-l-yl)-ethyll-
pyrroligiinenyl} phasyly-hexylamidd (6Bt hyl ester (0.14 g, 0.41 nmol,

35% vyield) was prepared from
[0235] t etfoBirydie prgpdens dhajoppunioshek desvyitied (nExkBnple 711-(2#bromo-cthyl)-

3.4,5 tﬂ:'l' gﬂyi i%ﬁ%@!}l@! %ﬂ%’é‘éﬁ%% f 4.5-trimethyl-1H-pyrazole.

[0236] Following procedures analogous to those described in Example 4, (E)-3-(4-{(S)-1-[2-

(3,4.,5-trimethyl-pyrazol-1-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester (0.39 g,
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[0184] Fol | ow ng procedures anal ogous to those
described in Exanple 2, (E)-N hydroxy-3- (4- {
w@ S)ooadBeg t et r ahydr o- pyran-4-y1) - et hyl] - pyrr ol pci/mPRoyds3421
1- phenyl ) -acryl am de was prepared (42, 0.044 g, 0.128
mol , 36%yield) as a solid. LCMS (nfz): 345.2 (M1).
Exanpl e 53: preparation of
(E) - N- hydr oxy-3-14-[(5)-1-(2-pyrazol o[ 1, 5-al pyri di n- 3-
1.1 mm&qt»lay’b_ae-?@fw 8kl A{brdmbldtIRIM! I o ReiKl-ARL 824303 ¢, 1.12 mmol)
E&o 85] Fol I ow ng procedures anai ogous to tHhHose
as ayqjlewcail-bed in Exanples 2, 3, 6, 9, and 10,
(E) - N- hydroxy-3-{4-[(5)-1-(2-pyrazol o[ 1, 5-a] pyri di n- 3-

[0237%; %Biriaé\!g%l;g i&)é& c%%r%néjér{&k?gbt{slﬂo'tﬂ&% Ydibe R PAAPIES, EFN-hydroxy-3-
(4-{1-[2EH3- B2 BpethyIRyyrazol-il gilpetRylybypdl atiy-23yd japheplyl )ercgtandide was prepared

t hyl, ester and pr nqi id ethy .. LCVB
(67. 00 5546 5 3 B RRATY VR HENS 10N Do of
(E) - N-hydroxy-3-(4-1(S)-142-(2-met hyl - pyrazol o[ 1, 5-
Example[8¢ pebparBionlgf-(E)-ByHI(EDW-{20]3-@iRdiznethyl-prbpiiy-5)hydeoyy-4-
methyFp§leazoftHy1EBASpFBlliam-DG)PHRASTIN-BS d xR dimideq68)
those described 1n Exanples 2, 3, 6, 9, and 10,
[0238) E) -Fbll-ldwiihg@mced Qureg ﬁtalc{go(lﬁ)o-t{lose[sto(riBe(il ﬁgﬂﬁ)ﬂlplsm @ztbhesulfonic
1.5, - idin-3 -yl)-et - idjn-2-y11 -
R WL I 0 R T S
Vit- Y 4R L NsR5 ~ a6y [
L ) S PEar A oA,
methagespifynic 39d 243 28.2 (dumgthyl-prepyivR nidimesnitony loRg @ mnctBylgny2azol-1-yl]-
= 7. 1 H, 7.41 (d, J= 15.8 Hz, 1 H), 7.27
ethyle%%f(oj@%.%ﬁﬁobz H. 7.16 (d. J= 8.8 Hz, 1 H), 7.07
(d, J=8.0 Hz, 2 H, 6.91 (dd, J=7.8, 6.9 Hz, 1 H,
[0239F. 6 TollowingproceBurbizgnalogeihs toBh@0 deetribdd-inlxa@nMie 2, dftekpreparative

L Cpited o0 T nigotectipiajd Hrortsdpfiwoy B3 esp- 2o
2,2-didndhyil- =2hdkokyi-ndethyl-pytaz8i3t 1] -&6h r20lfdin-2-y1)-phenyl]-N-
I GRS e e
hydroxyseerggmidesas pbtained 6% 4) 311343 %ayicldp . GMS rg): #27.2711(M+1).
128. 61, 124.10, 117.94, 117.23, 112.36, 71.12, 55. 56,
Examﬁl%-7§9pr§1§r%nN&%E§-g+(4%@)oll[2-@41131%%10'53(,§mngtl§5-byrazol-l-yl)-ethyl]-
pyrro?%@%]ﬁ?&?ﬂg(l& él-l)fddfr? )iy(_Iafl{)cl:yiadfmzn-dze é@%et hyl - pyrazol o[ 1, 5-
[0240P pf%ll%fﬂg%’r%@hﬁr@st A4l doo BV R e G 1Be Y Inl ERINENW 7, 42882 3E)-3-
m de (45) [018/] Fol  owt ng procedures anal ogous to
(4-{(S1-h63€4-tes-3 belmpthy Bxampll-d syl Rethpldpgrrol{dip-2h¢ | -phenyl)-N-hydroxy-

hydr -3-(4- - - - (2.- - me_ thy ls I aZ
weryafg @R grirdiion ahyap b cgbfaiy P By KEYRS YR 4848 o
- phenyl) - acrylam de (45) was prepared from
Example)802 p(epaloatiomoe fll RE-Ay(2){ (D ylI-[26(4Hakione-I-nccah Ylqpyy hzad-1ayd)-ekhyl] -
pyrroli@nt Byl yphe e @)-N-hyplidxpuatrylangidei(z0)aci d et hyl ester. LCMVB
(mz): 391.2134 (M+l). Exanple 56: preparation of
[0241) E) FdHbwy s @xyoeduredanh{cgpud b2hds2-degcribbdior Exam iy U - (B3 0{(S)-1-[2-

o[ 1, 5- . WD 20Q9/ 118305PCT/ EP2009/ 053421 L
(4-br0550#yme%yhpgaﬁ)hé%-ﬁ@r/ﬁ?ﬂopfwggm o oyl acsHisArtd mafy aster
0.69 ¢M19embAB)wdsPLERIdaatdn@Wibaen 11 Q8 8fdh &3 th )3 -ReMYE | MiGyrazole
( %Those dgscri bed i n Exanpl es g and 3, h?E)-N— zydrg)%y-s
(0.69 g, (A mpopP)s) - 1- [2 -(2-trifluoronmethyl-pyrazolo [1,5

-a]lpyridin-3 -yl)-ethyl]-pyrro lidin-2-yll -

phenyl ) -acryl am de (46) was prepared from

(E)-34(S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid

nmet hyl ester and 4,4,4-trifluoro-but-2-ynoic acid

ethyl ester. LCM5S (mz): 445.183 (M1l). Exanple 57:

preparation of

(BE)-3-(4-1(S)-142-(2-ethyl -pyrazol o[ 1, 5-a] pyridin-3-y1l

)-ethyl]- 98

pyrrolidin-2-yll-phenyl)-N hydroxy-acryl am de (47)

[0189] Fol | ow ng procedures anal ogous to those

described in Exanples 2 and 3, (E)-3-(4- {(9-1 -[2-(2



Step a: preparation of 4-hydroxy-4-nmnethyl-pent-2-ynoic
acid ethyl ester COREt 77?7 CO2Et OH [0190] To a
waetiwneszosol uti on of propynoi c acid ethyl estepCl/RB200%/053421
197 mmol ) in a mxture of 300 niL
tetrahydrofuran: ether: pentane (4:1:1 by vol une) cool ed
in a dry icel/isopropanol bath was added n-butyllithium
(79 mL, 197 mmol, 2.5 Min hexanes) dropw se. After 15
24211 NELASwin arf! thds3-ddscibed ¥ x ) -(4-{(S)-1-[2-
0 Q} ovaBy&gd gg%%r]%gsﬁreg%o?%ﬁmg%dﬁgg%e%el oﬂgd@'}g (8 {AS) [
(4-bromech-apathy b prerdzodi 1t YD) -athy Hpyeolidingmyrbmhemil L N Hydiaxg-acrylamide was

t R k. s stirred for 5
prepar%(ﬁ)k}.ﬁ, qugfgg}éj ?eodrgf' \ﬁ/\“/as wg%é%gb%&f{o m t enper at ur e
and extracted repeatedly with ethyl acetate. The

Examplrfid: pegpacatipne i E)-MNyley droxe3 g4€(.Y)eld[203em ety pesizokl -yD)-ethyl]-
pyrroHdinf2ayi-phknyl)-acthmidd (Zhncentrated i n vacuo, and the

resi due was purified via silica gel columm
[0243 hr doHbveogaplegdfos dblgethtplthacdtatibed m Ereypajaad) (B)-S-(4-{(S)-1-[2-

(3-me®i¥]¥$\6%\?0 11}%1}-%?@@-%%&8@&%-&%g@o}zgﬁ%éqﬂc%%ic%c%'e%ylaesste?(o.81 g,

2.4 mBolf Wb pRpa%Y frbmMetNMlonRtdiy1)-3 Werﬂ%aqlfpbﬂraz‘iﬂ@ 03 ¢, diN@m3l).
-carboxylic acid WD 2009/ 118305PCT/ EP2009/ 053421

[0244]et h)f:lollg\flitng rprocedures analogous to those described in Example 2, (E)-N-hydroxy-3-

(4-{(S)-1-[2-(3-methyl-pyrazol-1-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylamide was prepared

(71, 0.63 g, 87% yield). LCMS (m/z): 341.1987 (M+1).

Example 82: preparation of (E)-N-hydroxy-3-(4-{(S)-1-[2-(5-methyl-pyrazol-1-yl)-ethyl]-
pyrrolidin-2-yl}-phenyl)-acrylamide (72)

[0245] Following procedures analogous to those described in Example 4, (E)-3-(4-{(S)-1-[2-
(5-methyl-pyrazol-1-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester (0.54 g,

1.6 mmol) was prepared from 1-(2-bromo-ethyl)-5-methyl-1H-pyrazole (0.52 g, 2.6 mmol).

[0246] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
(4-{(S)-1-[2-(5-methyl-pyrazol-1-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylamide was prepared
(72, 0.57 g, 81% yield). LCMS (m/z): 341.1976 (M+1).

Example 83: preparation of (E)-N-hydroxy-3-(4-{(S)-1-[2-(3-trifluoromethyl-pyrazol-1-yl)-
ethyl]-pyrrolidin-2-yl}-phenyl)-acrylamide (73)

[0247] Following procedures analogous to those described in Example 4, (E)-3-(4-{(S)-1-[2-
(3-trifluoromethyl-pyrazol-1-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-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).

99



[0191] To a suspension of 1-am no-pyridiniumiodide
(0.343 g, 1.54 mmol ) and potassi um carbonate (0.278 g,
wQ@2@%1ms303 ) in 2 nL /V,N-di et hyl formam de waspemd@Rm09/053421

4- hydr oxy-4- nethyl -pent-2-ynoic acid ethyl ester

(0.262 g, 1.70 mmol ) in 1 mL /V, N-di net hyl f or mam de

dropwi se. The m xture was stirred at roomtenperature

for 24 h under nitrogen atnosphere, poured on to ice
Exampl®4t bl‘é[ﬁh%’on &gﬁ )y NIRydeki-d- Mg s- (mhﬁ'\‘%m &het‘ﬂ?f)-ﬁfyrﬁﬂidin—%yl]-
]ﬂwnﬁﬂﬁﬁ¥? Aidbera§r ude product as a brown sol e

ate was extracted with ethyl acetate and the

[0249PT €¥h A nY pﬁdée@hfr%@&h USRS GOTERLEEH MManiplt ASwhere potassium

organic extracts, which was dried over nmagnesi um
carborgitd Wastreplagdd| widy @aluan@r@mﬁtﬁeinﬂ et @dlwahnt/@fdotoab@md-atrm@mum

Fesi rifre |ca
bromléeh ?@gn% %—é@i—é ﬁg-l?l&lagglﬁ o-g le “pYiLe ré 2Iy(rﬂ lénac5yhtc acid methyl
ester (006 @i M49 henqdy wakustpasd ﬂoryleL@Coﬂlcﬁr@-Ieth@l)(IQ-I ﬁﬁﬁa:ggle Hydt&chloride salt
, ({%yield). Step c: preparation of
(03O£H?%mﬁV§roxynethyl-pyrazolo[1,5-aIpyridin-2-y1)-propan
-2-0l [0192] To a solution of

[02502- (hhaﬂmgw@amt Jﬂié'log@hi"%é'thos@)ﬂé%ﬁ@b&{nj&gg@ﬂlﬁw EdiNlﬁyct?roxy 3-
ester ,

l1Tc acid eth I
{4-[1 (%mlaw}éﬂo‘ﬂﬁthaﬁ p(yzsh%@ﬂ élﬂ-pb@Y\]/\}a%CY&]G@&f WastgngFed (74 0.011 g,
% ﬂ%?W I (91201495 6.88 mol ). The m xture was
6.3% Fldsn sf(}{{;l r?ﬁto&rgomgenperature and stirred for 16
h. The reaction was cooled in an ice bath and 0.27 nL
Example 8fatypical procedmie fof swishesitiefdviggole aualogs hydr oxi de and
0.81 nL of water were sequentlally added. The m xture

was filteredOthrough a pIu okite, whi\ch was o
washed i CB,hanoI TIQ;L e and washes werg P
' and concentr at .cuo te—eH ve 5
e compound as,a e||OMIOI| t hat was MNsed
iHectly in the next étep Step d: preparatho
2-(1- hydroxy 1- net hyl - et hyl ) - pyrazol o[ 1, 5- al pyri di ne-3
02517 C2L0RARRYI 5 M ARARNAL §RARRCHLERANABORI A bcr 5.52 &

193] To a sol'utl
20.6 naqlB 3nyﬂyrokyﬂdUh}cBulfﬁy1aMéISé [l 34 &) pwpol) dnd potagsiym parbprene

(595 B mioD T st i i TSR oV b A Tt fnali®lscltel o room

tempeﬁ)&lrél,f&hf( &aé&&m@mxﬁtﬁe W@ﬁheré&ldoh&t}?trfﬂﬂe&taﬂg @utﬁﬂé‘d vieaitiesl gél@olumn
65C for 4 e mxture was. fi ered thro
chromgfegraply, aagt heigiidys Ws,re%&%ﬁl@ae%rtrﬁ%%%&tg provide (E? 3-[4-(1-but-3-

ynyl-p?fr@h&ﬁ@%?—bﬁ@l@ﬂaac@?ﬁ at:fdltﬁétﬁ)ﬂ%&ei’\@r & é:%g‘% }H@lg) QI@MS (m/z): 284.2
centrated rn vacuo and e resi dué was purified via
(M+1)silica gel colum chromatography (0-40% ethyl acetate

in heptane) to give the title conmpound (1.01 g, 4.95

|, 67%vyield) as a |light yellow solid. 0
[%194]FOIIOMAng‘orocedures analogous to those ~
d s q

HCI

cribe

hydrioxy -ethyln)- ﬁyra
- carbg de (3.70 g, 18 1 was
[3 ‘-netho Xy-vinyl)-pyra o[l,5

-a]l pyridin-2-yl] -propan-2 -ol (3. 01 g, 13.0 mo

[0252]7 2%Tyi a&hi§hensibP &B(i])%oﬂ4L(ovuumg }&&Dﬁﬁf’(ﬂfdﬁﬁ2iyﬂﬁﬂﬁﬁﬁ%c1§/9c acid
t hose_described i n Exanp St ep

methybestes drlf Mgt ‘éa7ﬁw9aat0&9mﬁ<bﬁtvdl a@%@éé rsg rﬁ_l 766“Wﬁt3|“} a pxture of water
(0.7 mb) §1’rﬁ RF+- H?l'tgtn%l §Oe71§1i5‘ LR @ dS E&iutl(% c[f%o&lam ascorbate (1 M in water,
hoxy-vinyl)-pyrazol o[ 1, 5-a] pyri di n-2-y1] - propan-2-o0
I (1 23 g, 5.30 mmol) mas converted to
1, 1-di met hyl- 3, 4- di hydr o- 1H 2- oxa- 8a, 9-
di aza-fluoren-3-o0l (0.697 g, 3.19 mmol, 60%yield) as
a light yellow solid. [0196] Fol | ow ng procedures
anal ogous to those describ&® in Exanples 4 and 2, 1, 1-
di met hy1l- 3, 4- di hydr o- 1H 2- oxa- 8a, 9-di aza-fl uoren-3-o0
was converted to (E)-N hydroxy-3-[4- ((S)-1- {2-[2
(1 hydroxy I-nEthyI ethyl) pyrazolo [1 5 a]pyrldln 3



N- b0 - NOEt WO 2009/ 118305PCT/ EP2009/ 053421

[0197] To a dry solution of zinc bromde (6.49 g, 28 8
wornabji183ns t et rahydrofuran (60 nL) was added  PCT/EP2009/053421

triethylamne (16 ni, 115.2 nmol), iodopyrazine (4.95

g, 24 mol), ethyl proprionate (3.66 nL, 36 mmvol) and

tetraki s(triphenyl phosphi ne) palladium (832 ng, 0.72

nol ). The reaction mixture was allowed to stir at

18 po‘m c%Bf)er sﬁﬂ‘ﬁ@ E)@ﬁtérﬁ r t9(4 411@1&;1  THl Ijeé’lflt‘ﬁ% IY‘HXtﬂH‘C qja?%tlﬂi’éd Vl%orously

her,” washed w th sat urated agueous anmoni um chl ori
for 16 andillusat withvettr,aqued ts0¥odnd ﬁdtcrhdl enil the, sotld vae waslteld with cold

d [ f ]t t ed
L e R e E S R
pyrrolied -2 -sihohREUE apil ndkhd Wiet (33 Im@ oetatiad). LAMpl@ng)417.2
to yield the title conpound as an orange oil (2.19 g,

(M+D5206 yiel d). LCVS (mz): 176.97 (M+). Step b:

preparation of
Example)soNp Fepak- 2ot ot (£ NLhyirody ?(zl({’és*)pjy[za@hﬁeﬁl ¥th31f2a32]ﬁll§Jol-4- I)-
eth?ff y5r(;;p Y. Ly Pk iyl Valoky ;&hﬂa 7spyrrolidin- y '

phenyl ) -acryl am’de [0198% Fol | owi ng pr ocedur es
O253Pna|F998W§1 tp?oc%ﬁ'lﬁ%@a ’ﬁé t%efﬁios'e '&e@@&?lnﬁiéﬁnples 85 and 2, (E)-N-

%L dr 0X ﬁr
hydroxst By 8- ooty ot 1451yl 2-51)-pheny

acrylar(ni%%ﬂs\)a\gys p(Jre pagér/dé i 0141 E%%n%ln,ﬁze) andgggg g%%lz b%—%& gr%hd 2 -yl)-

phenyﬂ&bryﬂ)ibapiarnadth}dr&stelf LCMS (m/z): 342.4 (M+1).
(BE)-N hydr oxy-3-(4-1(S)-142-(2-pyridin-3-yl-pyrazolo[1

E‘f‘f?'gj}%f( sy APt s e Eipt‘j‘”f g

(5):-1
O254f3yr glg\lgq) Ingpr edlg]si)éﬂa]l%i)H tg)th?si)d%%:p%%i fn W?ngs §5 ar%éiZ (E)-3-[
(S)- 11{241 J@zJBeﬁélyloxywﬂgm)viﬁ {18885 haimdeylf &Q%;l}%%roﬁﬂﬁp@gl%henyl
oce

C% 9 ures ana ous to those descri
hydromwﬂp@l 476) L\@mrzweﬂ)from a@é%zthemgthylmmneea@ll@) -3-[4~(1-

b PR AR aR oy s s sy YOS T QD
3-y1)- ethyl ppyrrolidin-2-yll-phenyl)-acrylam de (51)
ExampRB80 p Faplak atvmef (Br-Otkdlnosg-3sd€(Deglo2s(1twimétbylsilanylmethyl-1H-

[1,2,3 leiszutidipd e thyl | pyainglidén-2-yli-pherd ) abryabiidd @) (1H pyrrol o
[2,3 -b] pyridin-3 -yl)-ethyl]-pyrro lidin-2 -yll
[0255} ph&nitdyingprodeilwrenaiatbgoas toythosesiberibéd indExpmHes78Sarol 2, (E)-N-
fro thanesul f ani i.d -
hydrO)éy % ﬁ[fl_{ §5 ? [2({8) nfgilﬂyha?t Ylsﬂg{fzgﬁﬁy‘”f"l 4§f1)?,?th(]i pésrbrolédm -2-
yl}-phénytladiy@ahide ([7@)2\9a1s] Iﬁ%drédf\fr&ﬁ apioMeyr- @ﬁneﬁmlsngmasldt(@) 3-[4-(1-

t hose described in Exanple 2, (E)-Nhydro
but-3-ynyl-pyrrolidin-2-yl)-phenyl]-acrylic acid methyT 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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(4- { (S)-1- [2 -(1Hpyrro lo [2,3
-b] pyridin-3-yl)-ethyl] -pyrrolidin-2 -yll

wo pduenydsps acr yl am de was prepared (51, 0.84 g, p8B®#P2009/053421
yield) as a pale yellow solid. LCVM5S (mz): 377.1971
(Mr1l). WO 2009/ 118305PCT/ EP2009/ 053421 Exanpl e 62:
preparati on of
(E)-3-(4-1(S)-142-(2-tert-butyl -11-1-pyrrol o] 2, 3- 1Apyr

ExampRioo: ﬁrébla}anon of (E -3-[4- ((S) 1-02-11.(4- Amino-phenyl)-1H-[1,2 3]tr1azol— y1J-
ethyl}f‘ﬁgiwélmﬁ{ﬁfzﬂj W%n&@ joxy-acryl am
2) [0202]Phos horous oxychtoride (4.01 nL, 43

O257]WaS F@ﬂg\@fdg%g&@dﬂi‘esc‘ﬁlaidgodsvwl\thosg ARt BYd fnqijﬂﬁﬁﬂlgseSE( ﬁld% &%) -3-[4-

he m xture was stirred
((S)- lfh?dl (%Asmnwhmyl)olfH ﬂ 2éiﬁrlb@tlﬂ§*ty1]-ethyl}-pyrrohdm -2-yl)- phenyl]-N-

hydroxy ﬁ%llcfp n(z?)hybs]lg ér(prartﬁem §in %ldoq;ihe amlng &e% (I%n%f'{) le‘t?uq -3-ynyl-

pyrrolfd&ﬁﬁllyl)l—pi@nj?ﬂ -X&rglhead&@ﬁleﬂiyd)&“dtﬁ}& \NEINIE Chn ;. 4t10.2r(dVOI),
tenperature. The mi xture was stirred at room
a and cooled in

t rat e for 2 the t 4OC f ,
Examaﬁ nrocgﬂuredh OF Syihesis of tetfa q%.a'aaéags The reaction
Step a i

egmfneutrallzed W th an aqueous SOdIUﬁ]hydrOXIde (59@ and

extracted with dichloronethane. The organic | ayers
wer e comnbi ned, drled over nmagnesi um sul f at e, flltgred
and concentrated I n vacuo, and tN@e residue was
f'sa,-gel col unmm chromat ogra

et hyl e in hebtane;_La>obtain 2-te

H | , 3-b] pyri di ne- 3- car bal defN g, 11 9
41% yield) as an off white s.
[ 0263] Fol | owi ng procedures anal ogous—to those

described in Exanple 6, 2-ten-butyl-I H pyrrolo [2,3
[0258} b] Aplylmturd iofi €2)33- (%p)aTCbidirdélyydhﬁmD@@cmbin\aeildtneajhyl@ster (10 g,

4.3 mI{el%%’I aa@/hg/ndglld/ %%&g]yr ! 84) ar\kd %ﬂlca pgekl)k (ge 6[}36a0| é’(y U%S% | 30 A) was

stirredtali o ﬂﬁ@)@falttbe tbori2a hEmarméaenan mﬁﬂﬁtre@va(s ‘ﬂau{lﬁ@ vid -s{liZa gel column
(2-tert-butyl- 1thfrrolo [2,3 ledln -yl)-ethyl]
chromafﬁgtapby OHE Eyr {4-LlpHefygny- e@&)wrre 1481 2dy Hreb el %%”Yléfr acid
methy( &teqzih% 9@6)’]&721 dess d@%l@}\/ﬁl dzwags pppay ed from
ten-butyl-1 Hpyrrolo[2
0.285 g, 0.92

b]pyrldln 3 1)-acetaldehyde nmol ) .
‘ (431 24 Hd FAZQ NHmEhVJ:] “pyirofidins &yl -phenyl)-acrylic

. ed in Exanple 2 (E) 3-(4- {(S) 142-
%ligggﬂgéﬁg-butyl 1H pyrrol o[ 2, 3-b] pyri di n-3-yl)-ethyl]-py
rrolidin-2-yll -phenyl)-N hydroxyacryl am de was
prepared (52, O. 044 g, 0.102 mmol N=81% yiel d) as a
NGolid. LCMS (niz): 433.3 (Mtl). a e 63: 0

N ~
(E)} N-hy y-3-14-11-(2-imgdazo[ 1, ] pyri
P G idin-2-y|pphenyll-acrylani%e (

ibed in Exanple 4, (E)-3- {44142

[1,2-a] pyridin-3-yl-ethyl)- pyrrolidin- -y1] - phenyl |
-acrylic aci

[0259h00 Pffséwsedefrt ey)Joblf ?25%2& eﬁlyge%ﬁ%}{p%n&é -PRrbiapeylic acid

methyf és@df‘(mtghﬁg %%HJ)I? nyFerRGB34ImL) was added azidotrimethyltin (1.09 g,
2-1mdazo[ 1, 2-a] pyridin-3-yl - et ester (1.05 g, 4.37

5.30 nymed) ynd the xpFdRgiolwian vgs pti@@b@tdﬁ@‘}éf? fmdb bgdihs selgcnitves gemoved
described in Exanple 2, (E)-N hydroxy-3- {4-[1 -(2
-im dazo [1 ,2 -a]pyri din-3 -yl-ethyl)-pyrro |
din-2-yl] -phenyl} -acrylam de was prepared (53, 0.20
g, 58%yield) as a pale yellow solid. LCVS (nfz):
377.1982 (M+l). Exanpl e 64102preparati on of
(E) - N- hydroxy-3-(4-1(S)-142- (2-net hyl -i m dazo[ 1, 2- a] py
ridin3-yl)-ethyl Ppyrrolidin-2-yll-phenyl)-acryl am de
(54) [0208]Fo||omnng procedures analogous to those

o oy



(2-trinmethylsilanyl-ethoxynethyl) phosphoni um
chloride, 2-nethyl-imdazo[1, 2-a]pyridine-3-
w@earbalsdehyde was converted into PCT/EP2009/053421

2-methyl -3-[2-(2-trinethyl silanyl -ethoxy)-vinyl]-imda
zo[1,2- a]pyridine (96%yield). [0209] To a sol ution of
2-nmet hyl-342-(2-trinmethyl silanyl -ethoxy)-vinyl Fimdazo
[1,2- a]pyridine (1.8 g, 6.56 mol) in a m xture of

under ?éaﬁééarﬁr&srshlle%n@ﬂﬂt REERY wis ik oR¥d szinl'ﬂlﬁeou]s@oéﬁhﬁl HyArdxideQB1ution,

m. plastic bottle was added HF (8 8% solution in
washedattidarerhyl Tersate. aad npwreligedcwish & N/\bssir@qhulcrrrd@d Agyellogiorl was separated

t |
from (S RED B R PR P R R e P S IR B8y B8ral times.
The onghnit layerswease vasbieet wwh e yalldk odf dréad, ovbﬁsidfuned,llfaos [ﬁlﬂra%ed and
with solid SOdI | de,. and extrac ed three ti
conceria il oD Sitet TTanE! S FHIoCOhBITHIE a1 G Bt BT St Whhout
furthe@drREG Sh. \fmmsqﬁmdzz@\mmmgneSI um sul fate and
concentrated in vacuo to give

(2-nmet hyl -i m dazo 2-a] pyridin g&) acet al deh
Examp@é’z RESPaKRtion ﬁé@ﬁr Nohysiexgar-dp i Fttetpzakasylie ll-pyrrohdm-
2-yl}- mwbtacyylmldq{é%ext step without further

urification 0210] Fol I owi ng procedures anal ogous t

0260fho§éﬂ%§1érpmfé rﬁha@%ﬁm ® those@e)crlbect in-Example 2 (F)-3-(4- {1 -[2-
|

(111-ofEbg0 - B0 Db 2 ) ML Bt dic dekd BV Llor LR s

convergd 10.(B}BI-ngaiod xy- 3 204 M 22(1dH-tetvazol ydbatlheld pﬁ’l’thditl*?eyl} -phenyl)-

27 | -imdazol.l, 2~alpyridih: 35 - .acet al dehyde.
acryla%&%ﬁﬁ"%l IP%\%%@YI 1&121) cé%ﬁﬂse(\én/ Qn Zﬁoé&ﬁ i(MJrc}?t hose
described in Exanple 2, (E)-Nhydroxy-3- (4- { (S)-1 -
ExampR 93¢ &picl pydcetd aiekor alkylatiod-odk¢tyddolisn- 3 -y1) - et hyl ]
-pyrrolidin-2-yll -phenyl)-acrylam de was prepared
(54, 0. 037 g, 0.095 mMmmvl, 43%yield) as a yellow O
solid. LCM5 (mz): 391.1 (Mr1l). \ WD
2099/ 118305PCT/ EP2009/ 053421 Ex’\el)z

\

BT , N\ N
Hrqggj\-(4-1(5)-14zo(3 5- di met hy1- ¥~ phefy! /
oy

descri hed in Exanple 6, (3,5-dinethyl- o
= 1H pyrazol - 4-y1) - acet al dehl) vva pr Bparled from
3, 5- di met hyi - 1- pheny1- 1H pyrazol & 4y cah
[ 0213] Fol | owm ng procedures anal ogB‘us tQ
descrlbed |n Exanmple 3, (E)- 3 (4 {(S)-1-12- (3,5

10261 i peeg O oPIRg TR PRE 5@%@5}4@%&%@%{“?ﬂ}@binﬂ)

acryhcgaclcoméﬁagzl meal(l 0 %52/01 Y8615 n d&ﬁl%th@[f@rﬁﬁi’nﬁde (srrﬁm Whearlbove
al deh 0.467 muol) as yell o
lodomfféyaqeaf/ r96|m1e»a mOB@@é@?@gméwér%g’@dé 648 %%%ﬂol) The reaction

was st?%ﬁ% f&ﬁﬁehﬁe%ﬁ?r?ﬁﬁ%ﬁ?ﬁa@ 4ad llndlﬁg Fﬁsul(tlﬁ Thixture was
extracted deverdl timyeks withpsiheyh yié ratiN- Elyﬂj(romb(geda[rggduahyde steswashed with a

satarafg SREGEpeon iy ics orids 3T oy n Bty ) 6RGgand

concerﬁfa&m&h &b&t@n "[Ql% residue Was purlﬁed Vla silica gel column chromatography to give
6 L -3-(4-1 -142- ( 3- et hyl - 5- phenyl-lsox
(E)-3-{4-yl- 2y@)m%tb 4%@?@?&5 u ﬁthz’l MHObﬁ@n%rvs} -hepyli-asy ieacid methy1
(56) [0215] Fol | owi ng procedures anal ogous to those
described in Exanple 3, (E)-3-(4-{(S)-142-
(3-net hyl-5-phenyl -i soxazol -4-yl)-ethyl]-pyrrolidin-2-
yl'| -phenyl)-acrylic acid nmethyl ester (0.20 g, O0.48
mol , 22% yield) was prepared from
(3-nmet hyl-5- phenyl -i soxazol034-y1) - acetal dehyde (0.5
g, 2.5 mmol). [0216] Fol |l owi ng procedures anal ogous to
those described in Exanple 2, (E)-N hydroxy-3- (4- {
(S)-1- [2 -(3 -nmethyl -5 -phenyl -i so xazol -4



Exanpl e 67: preparation of
(E) - N-hydr oxy-3-(4-1(S)-142-(5-net hyl - 2- phenyl - oxazol -
wd2008)1183et hyl ppyrrol i di n-2-yl | -phenyl)-acryl anPCBEEPDHHE)/053421
[0217] Fol | owi ng procedures anal ogous to those
described in Exanple 4, (E)-3-(4-{(S)-142-
(5- et hy1- 2- phenyl - oxazol - 4-y1) -ethyl]-pyrrolidin-2-yl
| - phenyl)-acrylic acid nmethyl ester (0.21 g, 0.05
ester (mlg)m’@%mgqamdsizrpmnﬁ? l3|-(f40{t'l 2-@Gh&hyl-1H-tetrazol-5-yl)-
met hy1 phenyl - oxazo hyl ester go 80
ethyl]@yrro)hdz%%aihmenyl)\mrﬂ@@@rdlrm%ﬁWﬂEﬁmaG?/@MM&_ m/z): 342.1
(M+1 0218] Fol | owi ng procedures anal ogous to those
escribed in Exanple 2, the title conmpound was
prepared (57, 1.5 ng, 6.1%yield). LCVM5 (mz):
Example®4?2 pxpatatidn) of (Ex-dNloydro§8-3-(B+{@fi24(2xm edhnyl2H-tetrazol-S-yl)-ethyl]-
pyrrolidin-2NyIBpdie oxdy-aSrylainitle §$1)142- ( 1H pyrazol - 4-yl) - et hyl ] -
pyrrolidin-2-yll-phenyl)-acrylam de (58)
[0262] 02 F9]l&oink pracedurps atéxdunes thoraldogoibed indExamgsle 2, (E)-3-(4-{1-[2-(2-

b [ le 4 (E)-3-(4- S.—l-.2-
methy PP EE S STT Bt 2 b sty b S Tt 5 (430 gre) was
convehéd:toqg) N-WRE YL 3-es5t B[2-(lméthgl-213-tE&raPPs - ?rl) VeRAIRM2-y1} -
from net hanesul fonic acid 2?% fll}c;b/r azo {iet hyl

phenyBgeylangide B1g77 meaSyigld). L6 34wnilRgl 6\46 dur es
anal ogous to those described in Exanple 2,

Example)osNp POpAL- 280k of (E§- h){dl(n%)-3J(a-{ﬁ2[2-7({-§1e1ﬁ'§111*}1/'tet?azol- 5-yl)-ethyl]-

ghhy | d
pyrmﬁ&ﬂw%jl:})p ?;?L%ﬁ(ﬁ was pr e]pa%:j“()SSI IOnSZ g, 39%
0263]3/ ' e%@howh%c@mﬁr@ anaf%bud B4Rost Mkl ibe EHATRINEDIY: (E)-3-(4-{1-[2-(1-

arati

methy{ EJtteiag o Ryelti aymc(l@nfmzfmnmh{amyum i yrctindbstdr (1) me) was

come DY PRACKEL L0021 YL R3S BELAC 38 ot 21

phenyl@ss/dnbidel (8206 Exanpl o yéeld)( (EM S (r04):{343)1846 (M+1).
[2-(1- et hyl 1H-pyrazo| 4-yl)-ethyl]-pyrrolidin-2-yll-

Examfle 38 lesirdpn g1 EE Mo 3 rte-rppgan - ritioromehy-
pheny})- I(H% ﬂy Fﬁt Vi pysyoligindyhephepyll @gfbéf'mé(t? &3) g 2.6

0264ﬂmEP 1%‘&131% 54083%}%%?%08{% d%‘h%%f@;@ fa(“ni’pﬁ% 3 Phenyl-1-(3-
trlﬂuo{o(n@thﬂ pﬁl&lﬂ)lm%tyr%r 45 Mt%@lhydé W3y g}e&hy%r]epﬁw [rOhl 3%mny1 1-

-yl'l - phényl) - acryl aimi'de was pr epar e
(3- trlﬂasn%ryqﬂml@)lenmm -pyEgoleMrckybaldehsidpl e 70: preparati on of
(E) - N-hydroxy-3-(4-1(S)-142-(1, 3,5-trinmethyl-11-1-pyra

0265]ZOI }%P \%&% ]p%cla r@;@yrfaq 0{19’30 e YikdciiB M))an?ﬁEX -g@tﬁ-a-{z-[s-

Fol 'ow ng pr oce ures ana ogous to th
phenyH%I:tﬂbe)dOmﬁhﬁ)@nﬁm’lblﬁ pytdzoB4-5] tat]ﬂyfbﬁ)hlybhdm -2-yl) phenyl]-acrylic

), d d d
acid mp PR & 4 4 bR S P ST e SR BITRRY BptenS -
trifluofddstihfl fpathy@)a MQywz@pegqraeaalae@dego S gf DSI hoss).
descrlbed in Exanmple 3, (E)-3-(4- {(S) 142-

trlmethllH- razol -4-y I rr
0266])/ 11%Bﬁ% WP Proge qu gnalgeoys Wéltlwﬁeézgggcr }41 ]glxaegpleg E(; ﬁ]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).
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(0.41 g, 1.12 nmol) was prepared fromthe acetal dehyde

above (0.35 g, 2.3 mmol, 52%vyield). WO
wQ0@9/11s88805PCT/ EP2009/ 053421 [ 0225] Fol | owi ng PCT/EP2009/053421

procedur es anal ogous to those described in Exanple 2,

(E)-N-hydroxy-3- (4- { (S)-1- [2 -(1,3 ,5

-trimethyl-1H pyrazol -4-yl)-ethyl] -pyrrolidin-2 -yll

- phenyl ) -acryl am de was prepared (60, 0.09 g, 0.24

Ex 7 M ¥ DEFN-By Rk E-3Y8L (D %}Zi's- thyl-
-pah'l'gf ”’%am-y%h; R ﬁyﬂ%ﬁdﬁ'—'?—gl}%\@%ﬂg%rﬁarﬁ ('S (3 ety
J—174Hz ,728(d J= 7.7 Hz, 2H)0643(d,’ o
J= 15.8 Hz, 1H),354(503H) 343323\m2 \

2y45-2.23 (m 4 Hy, 2.18-2.02 (m 2 H), 6 (s 7
1789 (s, 3 H), 1L,861.73 (mO2 Hy, . 57 %ﬁﬂT
<j§§c MR (400 M\~ DVBO- d6) 6 162.66, 145,58, 143, 62
7.99, 135.29, \133.26, 127.49, 127.26£;§p8 26,
113.36, 68.48, 54.44, 52.85, 35.34, 34.62, 22.52,
22.14, 11.32, 8.84; HRVB calcd for C211-128N402 [M +

[0267]13c - 13G3ti229 dolufi L TAEB B9 (3289 rrobdmplybphchy ) ac g pid aaidingdthyl ester
(0] . . . . .
(45 mg. ) L7anmal) i SYN-dimethyt formpmids ¢t il 3vas addqeetipfyloming 0,043 sl

0.537 hlﬂfO‘l)@ﬂ)d 2 bromo 1 (5 meth 1-1- phenyl 1H pyrazol -4-yl)-ethanone (50 mg,
et hy yrrolid P, N- hydr oxy-acryl am dé
0.179 (nmp)l) [W@@B‘}vmddgdw thp r%ubmg m@éeraihwawdmsted@eneh@db' with

dlchlofj%? tﬂ? Qte gP Q@%ﬁﬁ%@é{%&g? laygrs “%diged (‘&E} so%lung Ls}ulfaie Q’lﬁ%rea and

concentehitatiat: vy diro] &h(maé azalue 4ray Y Bddwih basigatamal chebintet@eryph (0-20%

methap i o) Y e spaboatd (B 2or B Roregen o

(E)-3-(4-1(S)-142-(1-cycl opropyl net hyl- 3, 5-di net hy1- 1H
[0268]oyr aznd)wfh 3pilc)c-e@&rewrfamgbﬁ@ioltﬂ¢sedascyﬂbbd mhmyiq)lem iNﬁj)‘d&oxy 3-
e (62) [0227] Foll ow n ocedures ana
(- S T My st Bk bbb - Lol A -6 129 iin-2-
@M‘ge ol -4-yl)-eth
vl phgaljdﬁ(&#lgﬂﬁ hf’@&s{/}}ﬁp ??g%yl) a{?:/l}ré 3% 4%?-13%{%; nmet hyl ester
(0.143 g, O. 351 nmol ) was prepared from
Exampist98aneeparation of (Ex-Ndhgdroxy-3-{4-[(S)-1-(2-pyrazolo[1,5-a]pyridin-3-yl-
ethy)pjpdridingpyll-phethyita@ybumideNy 1- 1H pyr azol - 4-y1) - et hyl
ester (400 ng, 1.47 mol, 24%yield) as a yellow oil.
[0269] ozfs]lwlngmcn@urp?mmgufet@ theraldoggoibed t@xdmsl& (E)-3-{4-[(5)-1-(2-
R
0.221 yﬁﬂolp\yaigp}bpamlctmﬁ&npgzﬂaz@lb[slr,&a.])pyhmydT ﬂx&etaRYehy@nndeE)AM(S) -4-

. .prepared (62, O. nmmo]., 78% yield) as a
plperlﬁp-m-pgsﬁllf%%d@mt%l esta@@ ‘(Wﬁﬂﬂ) Exanpl e 73:
preparati on of
[0270 E) Fbﬂ&yﬁhg@mauréélar{a(o%buélro(tﬁos@de@mbd ik Brtam@p1B 2] (B PYRYRoxy-3-
ag enyl | -acryl am de 3".)' 0229] Fol | owm ng
{4 (Sbh&%@wz@lgl alpyfeins’ -yt Abigcddacry babenyh -sxgapids Was prepared

R A R S AR S T e e ]

[ 0230] Fol | ow ng procedures anal ogous to those
described in Exanple 4, (E)-3-{4-[(S)-1-(2-
pyrazol -1-yl -ethyl)-pyrrolidin-2-A phenyll-acrylic
acid nethyl ester (0.27 g, 0.83 mmol) was prepared
from1-(2-brono-ethyl)-1H pyrazole (0.3 g, 1.1 nol).
[ 0231] Fol | owi ng procedures anal ogous to those
described in Exanple 2, (E)-N hydroxy-3- {4-[(S)-1 -(2
-pyrazol -1 -yl-ethyl)-pyrro lidin-2-yl]-phenyll
-acrylam de was prepared (63, 0.11 g, 44%yield) as a
pal e yellow solid. LCVM5 (mz): 327.1 (Mtl).
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Exanpl e 74: preparation of

(E) - N-hydroxy-3-(4-1(S)-142-(4-net hyl - pyrazol -1-yl)-et
whnydobpyssnol i di n-2-yl | - phenyl)-acryl am de (64) PCT/EP2009/053421

[ 0232] Fol | owi ng procedures anal ogous to those

described in Exanples 7, 4, and 2, (E)-N hydro xy-3

-(4- { (9-1- [2 -(4-nmethyl -pyrazol -1 -yl)-ethyl]

-pyrro lidin-2-yl1l1l -phenyl)-acrylam de (64) was

Exam fe%a[)?«%‘?i‘ﬁtﬁm 4t E?—le{}dr%k&-@y{ﬁlﬁ[égl-le@ D016V Afpysidin-3-y1-

ethyD ) ?£%5§q42n?%&gggﬁgipyrazol 1-yl)-ethyl ppyrroli

[02717i nF%ﬂo\Wn PRIty adppal @%Mos%%é@n%@a Qleaiaﬁél)les (E)-3-{4-[(S)-1-(2-
F

OWI ng proceaures anal ogous to

pyrazcleld GrAIbein A Serkphiaspn,> 41 e BACTY ) 3 b 559 042 ¢

0.104 Lmhoe)gw:ils)prrgga%e dé(r ai)oragcg):'lro a'rla%élsylp% traneil%(ge andﬁEi% i@ 4-
azeparfh2 yt-phanypyicadieleid rhéivd eém a9 d yeoo. 8l 1(1M£1/() yleIEX anpl e 76:
preparatlon of

10272 P B YRR Rt bty bR aa%r’]l%éeéﬁw hfitoxy -

{4- (Si @%@@ﬁ@blbpw agyﬁalacaeﬂwﬂe}a) amhrog@qupﬁeﬁy amlde Was prepared

and 2 - g RA -1-

(86, 0. p%l g((gogz m@phépmlelgwsa@(ﬂllow soljd,) LQM@Z,QD]/ 05.2(M+1).
-pyrrolidin-2-y11 -phenyl)-N hydro xy-acryl am de (66)

r [ I z):

Examgﬁswﬁ. Wﬁﬂr(fcﬁ@lfpe?fms ﬂ:tﬁ'%ﬁsgig g}lﬁlﬁlﬁﬁ%@zmk%ogm

(E) - N-hydroxy-3-(4-1142-(3,4,5-trinethyl - pyrazol - 1-y1)
-ethyl | pyrrolidin- | - phenyl) - agryl @
[0235]Follom%§g procedur es anal o

descri bed in Example 7, 1-(2- bronn-éthyl)
3,4,5-trimeth ﬂ-lFprrazoIe was piWNepared from
3,4,5-trimet hyl- 1H pyrazol e. [023é]F0||OMAng

procedures anal ogous to those described in Exanple 4,
[0273) E) T@.a(c@o]{e(iS)O.CJ)A,Qlution of 2-(4-bromophenyl)piperazine (4.07 g, 16.0 mmol) and

trlethyQanl’;]lne l(E‘I t %tzr}]xm01§¥ [ %Ze%nf‘, %5(?/ m}% S hXA(%d %é S L & etﬁylylg)'&lde

-acrvylic
(1.4 m@@?hﬁiﬁﬁﬁﬁ?@ﬁdﬂ?ﬂ Giﬁ%/ ()@f’éﬁglﬂﬂnnlanﬂ tl‘iéTﬁbétldMiﬁlxﬂfreﬂ'a:{ @ftred at 0°C
from1- ono- et hy 3,4,5-trinethyl-1H pyrazol e
for 15 Pgmge%j Waimq_ torﬁg&)tp)te r%{ursﬁeqlr}dos\}\}n@ or lpélz él%l}elfez}cftlewyéture was

slowlﬁ???eﬁil%f'ﬂ{és:aggﬂ_@% gg?fis_ﬁlu?pcﬂlm&q 1 §@§1®) h@&&tfaetemtmlﬂeyl ectate
(200 ml k B)reTthg@% yos were gﬁm)hl@qdh9ltle}d mﬁy rrragnqsiunuwhfazs fiffpred and
concent&@%&? L )éRC rP){lh g&tloﬂ%l%h@ lﬁg %E]Lc%b%ﬁrz ?%rg?&t%%%gh}gélé%tane/ethyl

as a pa e yellow soll
acetatd) \ind) 3-(Elsaml-ghehdh)- |pnehalr@Epérazindfl .89 g, 46% yield). LCMS (m/z):
257 00(&)4;]?3- [ 44(S)-1-12-]3-(2, 2-di net hyl - propy1) - 5- hydr oxy- 4

nmet hyl - pyrazol - 1-yl] -ethyl | -pyrrolidin-2-yl)-phenyl FN-
hydr oxy-acryl am de (68) [0238] Fol | owi ng progedures Br
anal ogoys 8o those descrlged i n Exanpl NT R

2-di net hyl -Yor op 1-(2
-buta-1,3 -di =

-1H{pypazol - 3-y1 ester (0.69 g, 1.383
i Ne@m net hanesul foni ¢ aci d 24542
-di net hyl - propyl)-3 -nethane sulfo nylo N
xy-4-met hyl - pyrazol -1 -yl] - ethyl ester (0.62 g, 1‘¥
nmol )
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[ 0239] Fol | ow ng procedures anal ogous to those
described in Exanple 2, after preparative HPLC
w@oooofiissat i on (0. 1% trifluoroacetic acid in  PCTI/EP2009/053421
acetonitrile and water), (E)-344-((5)-1-{243- (2
, 2-di met hyl - propyl)-5 -hydro xy-4-nethyl-pyrazol -1
-yl] -ethyl} -pyrro lidin-2-yl)-phenyl]
- Nhydr oxy- acryl am de was obtained (68, 0.31 g, 43%
O274]5IC’)'r Sgg)ra aStOthgﬁh/@f § 14 Bomdt Bend BU LML pipEXARPL €0 33,92 mmol),
[

pyrazol@f) S3a]pwridig-8yyl-pagtaldahyde 6 Hi3-182.5- Yl mmowmd pyatigaeid-(12ymg)-in

tetrah)?%giﬂa%-n 6 Ep %ﬁlr[éwa g%&géo%ll}l%l égg&%i) 010 a{r] e 81( gt’Z g% ﬁ& ﬁﬁ[ﬁoqfand the

resultidg sdxtuteachsistirrbk an’pbrﬁSerﬂper&ureefld4 B, T(lEl)eaaion(rﬂl-xu{re QVSQ diluted with

ethyl a[cé‘g?fel(, ‘g’éﬁqﬁg an? aﬂa‘furat%%%a}js ﬁé&l&g{?&@imo 08 S(agg?ted aqueous
solutiMsT sedigRIhRGidE ! RI8d4vEr Iﬁﬁgireé}luﬁl s@lfﬁf@tﬂﬂ%re@éﬁd&éﬁ&&traﬂe%acuo
(mz): 434.8 (N%l npl e 80: preparatlon

PuﬂﬁC(aE?n Biaflash gikya ack Qolpmnwhw?srﬁﬁwr{bfrmwfe&wé Pcelateg/)]gay@ﬁf{ﬁ [2-(4-
| | v
bromer Y g bR Yo BUTED RO ELSTRPERELER A€ ofPdicto

LCMS@ser. #BE00 (M+BExanpl e 4, (E)-3-(4-{(S)-142-

(4 br ono- 3- et hyl - pyrazol -1-y1)-ethyl]-pyrrolidin-2-yl
- phenyl)-acrylic acid methyl ester (0.69 g, 17
mol"ywps prepared from
br ooy 1- (2- br ono- et hyl ) - 3- meRqy 1+ 1

descri

e 2, (E)s3-(4-{(

(4- bronp- 3- - pyrazol -1-y1) - ethylh

| - phenlyMN¢< dr oxy-acryl am de was

g 913;%i LCVMS (mz): 420.1048 (NM ).
pr epar a

( E) - N- hydr oxy- 3- (4- 1( S) - 142- ( 3- et hy| -|pyrazo| 1-y1) - et
hyl | pyrrolidin-2-yll-phenyl)-acrylam de (71)
[0275] 024%6@&&@%@ @f(%%ﬂﬁkr ?ﬁen@[s)anl 1%@1? ggﬁ)@rammﬁ ~cthyl}-

descri bed in
pyrazolell fped] hmdllp@y(rle@zgall@ lympl)emhtwl_] acmlatﬁ #2fi mL24.98 mmol), N-

methyld?(gﬁlg)?lé%g%gfgg f(ﬁg'zl Iﬂg 2%%&1'8)’)' trle(%r? Bulgfgpf%lspgme %etr%ﬂmlograte
(28.9 thg ((E@Wmabiah@l sz((ﬂ}ab‘gf(ﬂh)% Imgl IB-QRymmazbh el ¢ aliéang (1 03nk) was

0 [ | ow dur.es Io ous to t.hose
ﬂushe étil 1tB(£gSn any eﬁlFﬁt éB%Cp %E; %ﬂnﬂﬂ‘ﬂ]’%gé =1 anée{ ntlgf)wive
irradiakidn.- TR reA®ioAYhixRYE #a9booledt¥ Fonet e}atur@yﬁlfe@éd t@ltdﬂl§1’=2 C¥lie pad,

phenyl ) -acryl am de was prepared
and coyp@tr@;/ed Z’E@@BO( Rplgglcatlgg 1/1211% 51(11m_g91 co Q_ingggraphy

(heptaBGURRY LT o8 ()3t gmatipd- | Copmrolal) Scaloyridind L gyl
piperahipt2-py-pholyl idaary e adid mpthghester (AT .84 eheicldy. 2).CMS (m/z): 405.30
(NH{J0245]Follomﬁng procedur es anal ogous to those
described in Exanple 4, (E)-3-(4-{(S)-142-
(5-nmet hyl - pyrazol -1-y1)-ethyl ]-pyrrolidin-2-yll
-phenyl)-acrylic acid nmethyl ester (0.54 g, 1.6 muol)
was prepared from
1-(2-brono-ethyl)-5-nmethyl-1H pyrazole (0.52 g, 2.6
nmol ). [ 0246] Fol | owi ng procedures anal ogous to those
described in Exanple 2, (E)-N hydroxy-3-
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(4- { (S)-1- [2 -(5 -nmethyl -pyrazol-1 -yl)-ethyl]
-pyrrolidin-2-yll -phenyl)-acrylam de was prepared
W@ Z@9138385 g, 81%yield). LCVS (mz): 341. 1976PCMVERI009/053421

Exanpl e 83: preparation of

(E) - N-hydroxy-3-(4-1(S)-142-(3-trifluoronethyl -pyrazo

-1-y1l)- ethyl ppyrrolidin-2-yll-phenyl)-acrylam de (73)

[ 0247] Fol | ow ng procedures anal ogous to those
ExampRS®f ! al- iR AU (E)-2-h R rey édtoh i) kit - phenyl]-4 [2 2-methyl-
1H-1nE b%ﬁig@fﬁﬁk-ﬂ&f%g@&d@krl% ést&ggf)o é y

-p enyIl)-acrylic acid thyl ester (0.7

O276]Tm) Tbll%ﬁg%?&@@ﬁr@gaﬁa[dﬁghs to those described in Example 100 3 [4- (6E) -2-
brond-ethyl)-3-trifluoronethyl-1H pyrazol e

methogycaﬁooayh‘m}'l) phflOﬂA‘Bp:@I oty jH prdad S - etbylérmaiem}msl tayboxylic

descri bed | ydr oxy-3- (4-
acid tefh@}%ﬁtfr zvﬁs Tt)reP?rF uor orret H%) %%?z@% tyl)-ethyl]-pyrro
lidin-2-yll-phenyl)-acryl am de was prepared (73, 0.62
(0277, &9Mowyinglpthcedir&Mimhalagory to tB&E dekbiBed MERampl\@ 3-[4-((E)-2-

hydro%gzgr /ar%l%y 3\93}%% enyﬁgﬁﬁl/-&§3gt%yl Ef?r?cﬁ)lg y%4eth§/)l -p p%ga%}neolncarboxylic

acid re(rﬁ}mwéabéd (sn/xw ﬁrglﬁh%)’lwéipﬂepar@caﬁ@ﬂn S1IAYKE BL-mekhox PosrB syl -Cliny1)-
-acrylam de (74) [0249 ] Fol |.ow ng
phenyBﬁoBeéun@éylalﬁ&F bé@/l)r%hxlhe@éraa@gérqaﬂ@efy I%a@mﬁtpb%ﬂ@ster

nate was replaced with cesium
Ul3nﬂ§ Eonatg 3thg Zlvalent of tetrabutyl-amoni um
brom de, (E) 3- {44(5) 1
ExampleA02 npm;mti.o_n.o}f I(ExNHsdroxyy81(4-{4-methyl-1-[2-(2-methyl-1H-indo}-3-y1)-
ethyl|pipkirzif-2Ay Bipbeyyl)-aaglarhide (88)i d net hyl ester (0.16 g,
0.49 mmol) was prepared from
[027811- ( FoBényimg prasethyky anbidgons @almleeie*pyibccbmmmm 25@&)N-hydroxy-3-

(4-{4- 1(nﬁfhlypl 22 §21 fngt}{nggisrl)e éelg%}?l%]gglg rp‘%ﬁ"'eg(f‘ f ﬁienyﬁ-acrylamlde (88,

51 mg( @%NVME@X@G: fBom{(E) B X4~ 4-&1th1 (dép'éf@dzoﬂo 1 5 I?yrldln 3-yl-ethyl)-
acryl an

plperawas? ﬁﬂ @%%Yé}dawlac acgl @i@b@% (%&/eﬂﬁ} e[I' S (&N G (i\jlﬂ)
327.1821 (M+1l). Exanple 85: typical procedure for

Exam rltOBeﬁie‘fjaﬂftl(ﬁﬂdngPN%ﬂ?ﬁbﬂgfm 1-[2 @Eﬂe}lmmmdbﬁsgzi)-ethyu-

lnpﬂj;aagﬂﬁépa%bagh% % phenyl)-acrylic acid meth

ester 3- but ynyl

p- toluenesulfonate (4. 55 m., 24 7R -I% and potassi um

cafbonate (5.98 g, 43.3 mmol) in oK L ri
Hwey _heated at 65C fof 9 h. After Neog| ed to room

epperat ur m xture wa iTtered, 0
cent I at nd puriHied via silica_gel _OH
"5 ; and the résidu& was reqryst ”

ron?E;ptane to provide (E)-3-[4-(1-b 3-
ynyl-pymrolidin-2-y1)-pheny|]-acry|icﬁgtid net hyl
esﬁogoss g, 63%yield). LCMB (i z)4

[0279] A solution of 3-[4-((E)-2-hydroxycarbamoyl-vinyl)-phenyl]-4-[2-(2-methyl-1H-
indol-3-yl)-ethyl]-piperazine-1-carboxylic acid fert-butyl ester (55.8 mg, 0.111 mmol) in dioxane
(5 mL) was treated with a solution of hydrochloric acid in dioxane (0.03 mL, 4 M) and the
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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[0252] To a suspensi on of
(E)-344-(1-but-3-ynyl-pyrrolidin-2-yl)-phenyl Facrylic
w@eood/1imssohyl ester (50 ng, 0.176 mmol) and benegi/Epmogies3421
(23.5 ng, 0.176 mml) in a mxture of water (0.7 nli)
and tert-butanol (0.7 nL) were added a sol ution of
sodi um ascorbate (1 Min water, WD
2009/ 118305PCT/ EP2009/ 053421 18 [it) and copper
(E)- N-%thoﬁ%g -(Asnt| QQY%@E}Q 18l o 8L 21) eTlﬂgl ]I51§§1H£1¥112Dﬁ -'ﬂl%‘ﬂyw &rylamide
red vigorously for 1 ut ed vv|t wat'er,
(89, 42 mgl ¥WovisldCL (thiz): H@ﬁédM*’cihd the solid was washed

with cold water and dried in vacuo to give (E)-3 -(4-

Example104 apﬁﬂﬁly Iy d%oxy?’}a t{[I'[9%thﬁ?§%@)ﬁ&?&b@%5-a]pyridin—3-
e A Ay e | e
6:
0260f'c) FRAGEEA S Bynplogpusipsions bt inpromue 1 Fi3g1+
methyl—g—é% PyrazebHyd-plpyridiot3- yil-dnh)ﬂ)—pﬂphriaglhﬁ)slll] %)}éa?llli}gicgyfhlcdzmlc( mbbhyl ester
was p‘%%@ﬁ‘fll‘&gég ?lﬂ/zg%gﬁ‘&gé@j%ge:\ngng S(;’E) -N- hydro xy-3 -(4-
{ (9)-1- (1 -methyl-1H[1 .2

0281], 3] Fbll@xﬂﬁ@pﬁocﬁdﬂr@@ﬁﬂﬁlﬁgbus m)th(b’sa|dbwrlhccﬂrnyﬂliam[ﬂb em;N -hydroxy-3-
acry was prepared from azj dometh

[4-peiys] L R’I‘?ﬂfpl’rfz‘blﬂzl Salpyyinpy¥lrhyllipineszipdyl] Syl -a acrylamlde (90,
32 mgP@ﬁ)@XMs E@%a}féd ﬁ‘oﬁ”l‘%E}% el E-){ﬁetl&?ﬁlle(? pyRENB ( BTadyridRa Ry fothyl)-

t
piperagig)2-g]-phenys)y aCIyllQaC[lCﬂlS@%);tézzﬂbmg) deGVIS(miz 406,22 At

azol - 4-
Exam ie] Ei)g E&B kR Aubie-a zlaé;#-&(ﬂf)@ ]%gf[‘iﬁhﬁgjyij-ethyl)-
pyrro %‘g‘ézg %‘ﬂ) S al&? (5. 34?1go ((5)-1 - (241

[0282] ( 2??%?\9@% ﬁ)?(ﬁ?ééﬁf)gg Qﬁ ()r%(/)%{k [ osgr%g%)r/l]oé{ . ;aill%xoalmée %%@2 Sh%gahuoro 4-

[(S)- 1-|()I pp]azﬁd [1f3-0] mwﬁ(ﬁﬂazyleéﬁh}él jﬂylnqmiﬁ‘t Pyl ])phbeylz-enegliancdd methyl ester

B N R R e T e T

and (E rRAasBL4-MRrddidin-2-yl-phenyl)-acrylic acid methyl ester as a yellow oil.
( )((SIQI- hydr oxyI%HT(4 1(§)p14%)(1 yt rimet hyl}él | anyl rr}ét hyl 4

H 1,2, 31t | - 4- th lidin-2-yll
0283]a£:r lyFPH?rWH‘rélp?(’?c(‘;ﬁiufF%)y erbt 06%%%%?@‘%&?#@%&4 @@éug)-ﬂuoro-‘*-

[(S)-1 :((2; Pgﬁ?ozlg _1d3{3§ P{él;@% @_ ﬂ/l{%ﬁ@?ﬁ}}%(tﬁﬁnﬁg efﬁ;lfljlggyl} -Q\E)lychlb)(}h X&H/lgmide was

prepared €y 0 929 by).0HHnmol 66%, Belf) a8 aasobid- LCMS (reizh pP3.90MIT o
li din-2 - yll -phenyl)-acrylamde (77) was prepared

Exam fquag}é@%lﬁydf Id: -H?—fﬂ%%g?%% éggr @0[:13 ]pé"]’ldn% % );/l-ethyl)'

pyrrog IP ﬁylﬁc Exanpl e 89:

o284 LR Gecequpss pplosgs o oot dpsepipecinyamnle 3y B3y ychloro-
[(S)-1-€2-pyla}elo[dy3-a]plitidin3~A-cyh il -pyreniidin-2 M iphd nd kspedtic ytid micdey] ester

8 256] Fol | owi n rocedur anal ogoys .to t
(0. O4§j é%Qﬁ[SHglaloi) W@Eﬁ?ﬁwg ogsp)gﬁ@léﬁ 5( yyrgg?g -yl- acetalgohyde and (E)-3-
((S)-3 %18}6 Lp&%olﬁdlnbeﬁ@mnﬂrbc[r}h@aoﬂ teihgzQkerds ¥ 1At B id 18% yield.
pyrrolid ' I" - phenyl) - N-hydr oxyacryl am de (78)
was prepared fron1a2|donethyl benzene and
(E)-344-(1-but-3-ynyl-pyrrolidin2-yl)-phenyl Facrylic
acid nmethyl ester. LCMS (nfz): 418.5 (Mtl). Exanple
90: preparation of
(E)-3-[44(S)-1-12-[1-(4- Ami no- phenyl )-1H[1, 2, 31tri azo
| -4-y1]-
et hyl | -pyrrolidin-2-yl)-phenyl pN-hydroxy-acryl am de
(79) [0257] Fol | ow ng procedures anal ogous to those
described in Exanples 85 an® 2, (E)-344- ((5)-1- {2-
[1 -(4-Am no-phenyl)-1H [1 ,2 ,3 Jtriazol-4-yl]
-ethyl} -pyrrolidin-2-yl)-phenyl] -Nhydroxy-acryl am de
(79) was prepared from 4-azi do- phenyl am ne and



Step a: preparation of
(E)-3-1441- (2-cyano-ethyl)-pyrrolidin-2-yl]-phenyl}

wWo amwslig3es aci d net hy) ester [ 0258] A m xt ur ePOT/EP2009/053421
(E)-3-(4-pyrrolidin-2-yl-phenyl)-acrylic acid nethyl
ester (1.0 g, 4.3 nmol ), acrylonitrile (1.1 g, 22
mmol ) and silica gel (4 g, grade 62 60-200 nesh 150 A)
was stirred at roomtenperature for 24 h. The reaction

0285]m XtFHHSBwM@%JrcR:'é&ﬁrEé £f106o8s BithdL AcQeibed B ENWMple 2, (E)-3- {3-chloro-4-
hr onat o p y to give

[(5)- I(Epy@qua 15- zyﬁé}&aﬁoyl@ﬁhw} -pyrpyfiditol yinhezyl ADphedigxy-acaglegide was
preparlﬁé&@éa m‘i's g‘fd Q%@n%?tﬁfy §1%Id§{1§an %ﬁ%&tgg%l?daﬁ%lﬂﬁ (. Rty ov+1),

(BE)-3-(4-11-[ 2- (1H-tetrazo| 5-y1)-ethyl]-pyrrolidin-2-
Examplk}107 ppuepyi- dtionarf YE)-8-{2dTudrordt[(5)1-@spyenzolp[0 269 pFoidin-3-yl-ethyl)-
pyrroHdint2-yippheiyl}-N-hydroxy-acrylamide (93)

(E)-3-{441-(2-cyano-ethyl)-pyrrolidin-2-A-phenyll-acry
[0286] i c Fallowingetdvgliuresiratogpoils © tgoseﬂe@rihﬁbin)EiampdyBe(lﬁe 3¢ @5fluoro-4-

[65)-1 oy o oS Py i oY oGy 2 S Pt AR gyt ester
O O e y R0 S Pey@itd M pyrazolofl S-alpyridin 3 yl-acetaldehyde

and (Edd (Prellpesiauarahds -y sanyBmenic aaidapribd gsics et xakhow oil

hydr oxi de sol uti on, washed with ethyl acetate, and

[0287]"€ u@B%W%@%rd@eHﬂeéaﬂﬁl@ﬁ% QR rdhéi:%bedﬁnyl%la'n‘i’[We 9i (E) "3@{52 fluoro-4-

separated fromthe aqueous ayer whi ch was extract ed

[(S)- lw(@-phran@lphyﬁ @]m@nd:lh+3oylre@efl)epﬁmimﬂln 1-al]Ppherdye¥-hydroxyreerylamide was
t
e R S U L SR TRt et Ao e

I n vacuo to give 1.6 g of a yellow oil, which was used
Examplk 10Beprepatatimeyy (E)-B-I{S),Stdlﬂuoltoh@[(sp}mf(2-fpyt:ﬂolajh,5-dl@vﬁlin—3-yl-

ethyl)(pytﬂ)hdnaz&l]gpl(d\ily]l}}N-h&ﬂ&myl-z&rﬁﬁmlw @dar ati on of
(E) - N-hydroxy-3-(4-11-[2-(1Htetrazol -5-yl)-et hyl]
[0288} py Fobbwihis pRocgliirepiraingods @ahgseamscdibed BB xample 3, (E)-3-{3.5-

dlﬂuO%) AE E(S% EZ lp?]}gz%ggn% P&?géﬂn( 1- egl%l(lﬁgj{ri(ﬁ dtzlg 2Ey pﬁwnyl} -acrylic acid

methy( élsﬁrt(@bgﬁg(ﬁ 198 nitchbt) Q&a@}SHpa&Mrffo(ﬁ{ f)}qhﬁ)‘lcﬁ‘l ¥Ldpyridin-3-yl-acetaldehyde
-acrylic acid ’p?] ester ? wa

and (Eé'ér(@rgt élﬂugr(( E—pymolp@;gﬂoyl emyl)- quhc{ q:ld {nggl(yh_ester as a colorless
et LagpPl -5 -yl)-ethyl] -pyrro Ii din-2 -yll
solid “%‘é”%f“" acryl ami de (80, 76 ny, 76%vyield). LCVB
(mz): 329.1721 (M+l) Exanple 93: typical procedure
[0289F or Falldx\yinguommdm’cs aeiqzanrdlodkos® described in Example 2, (E)-3-{3.5-

difluoro-4-[(S)-1-(2-pyrazolo[1,5-a]pyridin-3-yl-ethyl)-pyrrolidin-2-yl]-phenyl} -N-hydroxy-
acrylamide was prepared (94, 0.055 g, 0.133 mmol, 57% yield) as a yellow solid. LCMS (m/z):
413.0 (M+1).
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[0261] To a solution of
(BE)-3-(4-{1-[2-(1Htetrazol -5-yl)-ethyl]-pyrrolidin-2-

wQ@ bkdooapsenyl ) - acrylic acid nethyl ester (1.0 BCT/EPH09/053421
mrol ) in dinethylformamde (5 nL) was added
i odonmet hane (1.91 ni, 30.6 nmmol) and sodi um hydroxi de
(1.64 g, 30.7 mml ). The reaction was stirred at room
tenperature for 2 h, ice water was added, and the

Exambﬁalgbt pﬁgamtﬂlttffme@:m gest)nafzt(?% %ﬁté%)gi}}g gyp“az?lé\a &lig;thyu-
pyrmﬁ | _yf}‘;bglt urlgtNéoﬁﬂqueoug solldgtl on of sodi um chl ori de,

d | ed over sodiumsulfate, filtered and concentrated
[ 2. The residue SR purified via silica gel
U%erc tmatogragiyto give (E)-3-(4-/{14242
t hyl tetr 5-yl)-ethyl]- PYIr ) d| .
*Sivenyl ) - acr ¥l | c d methyl— WO S r<j %O
09/ 118305PCT/ EP2009/ 053421 est 0.15 g, 21% LCVMB owne
z): 342.1 ("W1)) and
(E)-3-(4-{1-[2-(1-nethyl-1Htetrazol - 5-y1)-
ethyl]-pyrrolidin-2-yl1-phenyl)-acrylic acid nethyl
[0290§ZF %raé&%flg% g rﬁéﬁféiesﬁi%\@c 574 33 53R chy Middobne-BXRHIRIyD-11-
pyrazc(l-E}leethykbsm(%(m g -116148m0 D-amé {3 -¢(3HH tpgtrobdiol2-F-phehylphcrylic

it BB Gt RSB S AT 2 s 1 )

was addieg ﬁéﬂa&ﬁﬁn bﬁb&ﬁ@\ﬁTZBﬂ? ¥y, 2 @E)mrﬁol? AtfelthAtird was subjected to microwave
2Htetrazol -5-y1)- et hyl gyrrolldln -yl -

lrradlailyn &trrlﬂnineutﬁ% prgl the ede naxes WsdETedghrapgl a el F@E@ ngch was
washell @1‘91'&'1&%615 ﬁi’le‘?ﬁérrlcf’ oﬂfe“bgmﬁﬂneﬂ%ﬁ’%tes‘@%@ ?éhll'téhb g@%&?tg%d aghd
partiti¢i@d beenmgthy b8%say '@Iddl)]uedymn(omdlm ch184d: sb88ibn( Mkd prganic layer

anpl e 95: preparation of . :
was wiskBTRorks RGBT s S5t huiom, whieh v pak capastedorss) Thg
combibiyd d)I’@M‘[lE Dy b iwtr@diydd ovehgayi ok et rind eoﬁogﬁt)rated in vacuo to give a
[ 0263] Fol | owm ng procedures anal ogous to
yellowdgg (\,"fm@e‘ﬁasl Iﬁlrléﬁ%?ﬁﬂ sgicg ge](qg)lurgn Glgo@f@gra@hy (O 50% cthyl acetate in
heptan%;ﬁof@{xle ( Hh-884 1@ ol {25[3?51a1m%¥h|9:1/ b J(fom)éhé Qld, sty Ml ra%ﬁmm
i c aci est er ng) was convert ed
cthyl; (pE)TONdlhyﬂledrphgnyB aC(yhc afeiid mfthyl(eiter fﬁ@ﬁrwg 01833 nehola gt yB%ld) as a
1 ﬂ_élgﬁdgt hyl]-pyrro lidin-2-yll - phenyl)-acryl am de
COOTPBE 61 ny, 43%yield). LOVS (mz): 343.1886 (M1).
Exanpl e 96: preparation of
(E) -\ hydr oxy-344-(1-12-[ 3- phenyl - 1-(3-trifl uoronet hyl
phe pyrazol -4-yl]-ethyl | -pyrrolidin-2-yl)-phen
| 1 Nacyl amide (83) [0264] Fol | owi ng procedures X" NoMe

analNog us@t. descrj bed in Exanpl SN
[3 pheny1-\1-( 3- N—"
=\ f [uor onet hyl - pheny 1) okt pyr azol# 44y 1] -@[al dehyde

/57 g) was prepared from 3- phenyI‘N - (3 -tri
uor onet hyl - phenyl)-1 H-pyrazo le 4 -c arb al dehyde
[ 0265] FoI | om ng procedures anal ogous to those

0291i o gtg OE@F%"“ @%3%3? %éﬁalz égﬁan%‘f{l‘l ﬂ?yﬁ -pyrazol-

4-yl] e‘tl%ﬂ-g‘}’rrl)lhcﬂh@ =yd)- Mi'e)n gﬁ@@&ﬁ'&: heid@gdit G200 n‘gel) By nesdIein

9% vyield) was prepared from
metha{lcg.(b(h pag a@@d sodlum methoxide in methanol (25 wt%, 1.0 mL). The mixture

e B RSR P  ladnaph ee

anal ogous to those described in Exanple 2,
(E)-N-hydroxy-3- [4-(1- {2 43 -phenyl-1 -(3 -tri flu o
ronet hyl - phenyl) - 1H pyrazol -4 -yl] -ethyl} -pyrro
lidin-2-y1)- phenyl]- acrylam de was prepared (83,
0.14 g, 0.25 mmol) as a brovn solid. LCMS (nfz): 547.1
(M+1l). WD 2009/ 118305PCT/ EP2009/ 053421 Exampl e 97:
preparation of

(E) N—hydroxy 3 (4 1(8) 142 [(Z) hydroxy|n1no] 2 (5 me




[0267] To a stirred solution of
(E)-34(S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid
woredobsissest er (45 ng, 0.17 mmol) in PCT/EP2009/053421

[V, N-di net hyl formam de (1 nL) was added triethyl am ne

(0.074 nm, 0.537 mmol) and

2-brono-1-(5-net hyl -1 -phenyl-1H pyrazol - 4-yl) - et hanone

(50 nmg, 0.179 mmol ). Water was added and the resulting
concerﬁ?&tt&irzh Shicwas h‘é"férﬁzﬁﬁf‘ng ‘Aqﬁe%ﬁ§ Ak 8dk % Mrhdted with ethyl acetate and

di chl or omet hane. The conbi ned organic | ayers were

dichloghmiaglepngseaad tlsmrg@nw sxfractstvecre fombiaed dricéper omgoesiim aplége and

conceﬂt{]at 5% %9@ Oqg %aJer{E -Sﬁ-i)j%?81_—%@%ﬁ%@#ﬁ-ﬁH?!ﬂfaé%ﬂﬁly?)-ethyl]-

m na. chro tog

pyrroldiirc Dybi- pirm‘yl)aa@)lc tadyhathyd ctthieasta ytellewcarde@ul(d2§ mgYthat was
as a e||OMIOI| [ 0268] Fol | owi ng procedures

m“”“ﬁﬂg%@&&ﬁg“?& fhose described in Exanple 2,
(E)-N-hydroxy-3- (4- { (S)-1- [2 -[(2)-hydroxyi m no]

[0292} 2 (Fauomgipydceaumpir@mgbuﬂmmﬂzmlbéd mJExaeﬁlhyrz] EBEHEO{(S)-1-[2-
| am de was prepar ed.

(3.5- dm{}gl-(lﬁ-g})razojr Agllztetkl)(h]_-l)yrro %ﬁwlé pbgayl)pl}l-é]ggyoéﬁaéwlaémde was
prepar(:gz%'\b@)ﬁ%r @673 Rt M?’ICI:H:) Q@oﬂ?W}fi‘t% b, ]LéM@l(H%{:)); s d1+1). 1H

peri din -acryla
NMR [@Q@QHE@M@Q dry o pit 58 ébtuss ebHanlal BgﬁsusHi §.@{esleH), 7.44 (m, 3 H),

729 GREBE D EXAIDL Dl ol (bl 23,2 2 0.

2.09 (il 2 Bigriyd4 @, @H),d .geth)l H)E‘$B(ENME ([I&GMgI,z DM&‘Ldmm)z 7wa1545 58,
(g gared fronmﬁyrazolo[ (%p ridin-3- acet al deh
1381818 86y B3 B, TR Rt SORE w122 1HC M cated

for czarﬁgﬁwz [&B4-€1" 358 247 906pyifel 55 4188 70] Fol | owi ng procedures
anal ogous to those descrlbed |n Exanpl e 2,

(B) - N- hydr oxy- 3- é 5 - yrazo |l o
Exampls]lﬂyrpmpﬂr%mwf( 11pl<3r(|1 eafsﬂﬁzs dynqthylpﬂéwra}zol- -yD-
ethyl] mcrqlidanfz-ydi}ephml)piﬂ-éyydr@@ 4cgBlamddO@6y, 0. 102 Mol , 68%

leld) as a yellowsolid. LCMS (mz): 391.2(Mtl). WO
[0293D 00 lasRe PRETHER TRH0EWhosE aepbed DExamplpdr B i3dr-{(5)-1-[2-

(1- eth?E’) 5- ﬁﬁnﬁeﬂyloxyp)gaioi -4 yl)sjithil (pé/rrgl;(}lgz% % [pPetgll) :/Ilcr{/hc aand mgthyl ester

(37 my,|0et0Byhthela g Eh@mldb—wéb]prmea’dyﬂrdm aﬁ:ﬂ;ahemnifdmc @8@)2-(1-ethyl-3,5-

dlmet}brgﬁg]ﬂ FOI lﬁg%gére g’i%rrtel%) or_%?]?é()%%u%eg %E g yellow oil.
pyrazolo[l 5-a] pyridin-3-yl - ethyl)-azepan 2- A- phenyl |

[0294} ac wllming@r&embwal@shﬂo tﬁ&e(aésibnged (. Bvinpten| (E)B8a@-{(S)-1-[2-
rom pyrazol o[ 1, 5- 3-yl -acet al dehyde

d
(1 ethﬁ%igg) g%?etbyl(l(lijyyr&zolﬁnggﬁylj pyrrofgﬁgr}’yﬂl} _pgerm}] -Nehy4Eaxy- acrylamlde
was prfégérba’ ﬁ 6e§2 Rl @$1GmYRN 3%, Gkla) | hsna @gh{(g%ﬂ&l« gohd LOMS (m/2): 383 3

| oWt ng procedur es anal ogou
(Nﬁlhescrlbed in Exanple 2, (E)-N hydroxy-3- {4 [(S) 1 (2
-pyrazolo [1,5 -a]pyridin-3 -yl-ethyl)-azep an-2 -yl]

ExampRN§TY @F? ) (ﬁ ethyl-1 J-pygagé%-yl)-
oA IR et
[0295FY ”%Bﬁédvﬁlg%froc%ﬁ&@é’ &nangBﬁ! B2h8& ANFHOPR Blamik 4, (B)-3-(4-{(5)-1-2-

(1-butyl-3,5-dimethyl-1H-pyrazol-4-yl)-ethyl]-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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[0273] To a cool ed (0C) solution of
2- (4-bronophenyl ) pi perazine (4.07 g, 16 0 mmol) and
wo pooetiisghani ne (17 nli, 122 mmol) in acetone (5ECTEP2002653421
added a solution of nethyl iodide (1.4 nL, 22 mmol) in
acetone (20 nL) over 50 mn and the reaction m xture
was stirred at OC for 15 mnutes, warned to room
tenperature, and stirred for 16 h. The reaction
029611 X1yl r arfal tMd b AL IB6h BB IEYRL (4- {(S)-1-[2-
[ ELIO?[%% T%Oeﬁ%%yané%ggfga%$%gb§?%ﬁdethyI acegg?g&( “S)_[
(1-butyled-drmethylahH-psaeol ch-gaathglltrayre hdinweyle-rbom)- Ny draxyraseylamide
g i_u wmof L: n [
was pEiSEA DPRRER ) FULRRY Dug pLARREH ARG SAN TR RS R4 oo
chr omat ogr aphy (heptane/ethyl acetate) gave
Examfle(142 bpxepor gsivarnf(I)-3~{ A (Shl - 2ph epeereez ubienyl-& tHy D)~y r r didin-2-y1] -
phenyyi-NHgdroxychdsylandid¢ (98257. 00 ( Mtl). WO
2009/ 118305PCT/ EP2009/ 053421 [0274] To a sol ution of
3-(4-bronn-phe§yl)-1-nethy|-piperazineD(;;D g, 3.92

mol ), pyf azet B[4 5-agpyri di n- 3-yl -acetBdebyde (753
ng, 4. 0@ ) and aceticacid™(1 \o iWBr
tetrahydrefdran (15 nL) was added diJum
triacet oxyborohydride (1.92 g, 8.62mmvol) and the
resulting mxture was stirred at roomtenperature for
[0297 h A mMiréurc @A -Promordtixtlsm@nwrdentiche (299 mg, tl 26enmgl) and 3-

t at hed w .aqu spdi.
chloreEELRcEmePASRER st K s SRR R SENDs SR omepere
stirredS0 b ouimeaipenirel €or 1€, edsaovered vadjn@sulfine silhitfoatvess added and the

. filtered and. concentrated. in_vacuo. Purification via
miX R WAS (X 391 ‘éilﬂb@leﬁ’é’gqﬂﬁ O o B A CTE Wé[ft‘éi??g?%%%mmed
sodiur@6RhdbBate I dtiédtdve dodium sulfate, and concentrated in vacuo to provide (2-

br ono- phenyl) - 4- net h Iap%pera2|n-l-y1FethylI-pyrazolo[
bromogetanggydfpny 1‘%@26(16766%@, 650% yi el d). LCMS (miz): 401.00
(Mt1). [0275]A m xture of 3-

2- - br =4 l 1= Pl F it t2hyl
102981 2 e TR Ep S s M S R BEY BB ) AN -1--
benzerzsulydryd-ethy D-p4E8lidih;2-v]-Benyhiphorylic acid methyl ester (0.31 g, 0.78 mmol,

o, . Nnet hyl di | oh i 58 s 2. 99
90% TPt O b bRl s T (o gl
0.0997 mmol ) and Pd2(dba)3 (22.8 ng, 0.02 mmol) in
[0299]L, 4 FdlloxaperdctOurtd Inavasuf foubére deswiribbd ini Exameysle 2 AM0-3- {4-[(S)-1-(2-

heat.ed a 00C for 1 nd 135C for .1 h under
benzengs %@%Y\]Wgaf@%ﬂ?p H?ﬁéwﬁf%ﬂ-aﬁw% & W Brepast &8
0.17 gl @45 Q011 HIP Slehl) UE 2whitk k&lﬁiﬁ QFCMB KMMO@%'S'BD %MFP@PL . and
concentrated in vacuo. Purification via flash silica

gel colum chronatograph (h;gtane/eth I acetateg ﬁgye
Example)LI3: preppratipa iyl 3-4-5055y)r 2 ASioieths -APigprenirt-a-y o s
pyrrohdimy2-ykyiphepe )y Nhydrpxy-aprydgide (QUcryl i ¢ aci d net hyl

ester (0.978 g, 97%yield). LCVM5 (mz): 405.30 (Mtl).

WO 2009/ 118305PCT/ EP2009/ 053421 Exanple 101: @  ©Q

preparati on of

34 (E)02-hydroxgga?banéyhyvfnyI)-phenyl]-

| 1BRi n -3-y1) - et hyl Hpi perazi ne-I-cafboxylic agid
tert-

ut yM"ester (87) 9 0276] Fol | owi ng procedures
anal ogous to those described in Exanple 100, o
344- ((E) - 2-
nmet hoxycar bonyl -vi nyl) - phenyl] - 442- (2-net hyl -1H i n
dol-3 -yl)-ethyl]-piperazine-I|-carboxylic acid
tert-butyl ester was prepared. LCVM5 (mz): 504. 32
(M+1l). [0277] Fol | ow ng procedures anal ogous to those
described in Exanple 2, 344-((E)-2-
hydr oxycar banoyl - vi nyl) - phenyl ] -4-[2-(2
-nmet hyl -1Hindol-3 -yl)-ethyl] -p iperazine-1
-carboxylic acid tert-butylidester (87, 65 ng, 57% was
prepared from 3444(E) - 2- met hoxycar bonyl -vi nyl) -
phenyl ] -4-[2-(2-nethyl -1Hindol-3-yl)-ethyl]-piperazin
e-l-carboxylic acid tert-butyl ester (113 ng). LCMVS

A N p— o A NN o o o,
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(4- {4-nmethyl- 42-(2 -methyl-
H i ndol-3-yl)-ethyl]-piperazin-2-yll-phenyl)-acrylamd
we2(088183& ng, 65% was prepared from (E)-3- {PCT/EP2009/053421

4-[4-methyl - 1-(2 -pyrazolo
[1,5-a] pyridin-3-yl-ethyl)- piperazin-2-yl]-phenyll
-acrylic acid nethyl ester (78 ng). LCVMS (mz): 419.3
(Mtl). Exanple 103: preparation of

[0300X E) ‘[Nafmsife%}zsn 3f io‘éhuhlﬂ?dr(d% (5Bthyio ﬁahkon '?S@Q(;Lln?mi}ﬁéi}at & ghﬂl

perazin-2 (y phenyl ) -acryl am de
tetrahgmtgmnd KoL) at 0°C Was added dropw1se a solution of heptane-3,5- dlone (16.6 g,

o0 PSR ALO AR K AR fod e

(14.4 mm Botremb}) ks wldeelsing tho 5 act® n migix tute dAstinmea fgr liorh ailrmne

%@ ntf was treated with a solutlon of hydrochl f

tempe yres }ﬁ raa[cggléﬁléxttlﬁt s pﬁﬂre 4ntman AQUFOPH AMMABRIYT § (grl ¢ solution and

extract¥dXEwrR tWRS withl iy deddte. PRI dnSiIRAY Ml hbetat&RERWre washed with
precipitate was col |l ected and dissolved in water. The

water gk oI atsé RUCP BHSONEEP Vo Sorbiem eh torideti dste i cresp i silfte, and
conce FEREMEALSRLraLNE, THEBOOH3IEA08 Bl EFROIRL R &R

chromatwetapird €0L30% radly’]l.ac&tayell)l heptayd)]te pbipinet-axi-BpRpydryl-hexanoic acid

- ph | ) -8Cr de (89, 49 ng, 99% vyield). LCMS
emyh?ﬁ??#%;26%$i¥¥%$| ‘Exanpl e 104: preparation of

(E) - N- hydr oxy- 3- 1444- met hyl - 1- (2- pyrazol o[ 1, 5-al pyrid

n-3- yl -ethyl)-phperazin-2-yl pphenyl | Hacryl ani de (90)

[ 0280] Fol | owng procedures anal ogous {0 % hose

descri betN] 100, (E)-3- h

- a%)p
-yl-ethyl)-pip

-pyrazo lo [1, yridi-n-3 o

R:2<yl] -phenyl} -a ryltgg/p
net hyl ester was|/prepared. LCVMS (nz): 4 (M+1) .
[ 0281] Fol | owi ng @rocedures anal ogous to ose
described in Exanple 2, (E)-N hydroxy-3-

s {4 TR RGN oLy 07 U

hydrazineipairaed (3.5 o, ( Ejnol) in absolute ethanol (150 mL) was refluxed for 16 h.

444- et hy1- 2- azol o pyri di n-3-
Solve%ﬂ@é FEBeY zméef] fbﬁsﬁ'iwmeﬁsur%ﬁdm% s Bemapif s gpkggtumn
chromﬁﬂ)grapkﬂt&tﬁm% I mé‘tgﬁeg@c}ﬂd)\ﬁf’d]e) to FRSAAP(ES AReiyl-1H-pyrazol-4-yl)-
pr éparation
acetic p@yl cthyh gutqriap gelépwoil (14)g, §1 opuedyr azol o[ 1, 5- al pyri di n-3-y
| -ethyl)- pyrrolidin-2- yIpphenyII-N—hydroxy acryl am de
(91) [0282] Fqi | owi ng procedures anal ogous to those
descri bed inNexgnple 3, (E)-3- {3- quore+4 [(5)-1
- ( 2- pyr axgl \ ] pyridin-3 N~—
-yl-ethyl)-p n-2 -yl1]-phenyl
met hyl ester (0.07_g, 0.178 mmol, 18%yi
prepared from elef 1, 5- a]pyrldin-3-y|-ac%h§ldehyde
and
(E)-34(5)-3-flud?o-4-pyrrolidin-2-yl-phenyl)-acrylic
acid nethyl ester as a yellow oil. [0283] Fol | ow ng
[0302pr odétl nmeslumnanolyalslc { D0thgskeS oesdrwireddedslexbrplt@raBydrofuran

E)-3-{3:f 0-4- [(5)-1 -(2-pyrazolo.[1 ,5 :
0mbEe b A )iy 5D Sy 5 o i
tetrah d}bftimr(gmw‘a@xlm gRlcdasd@ dtnﬂ&%her@ PR redstidd- wabhllowed

y , 66%yield) as a solldrﬂﬁ%%B niz 394. 9( M#1) . o
to slov@ymméo Qe teﬁ}péﬁgpgglpcbﬁlr@]d for 16 h. ftert ¢ reaction was cooled at 0°C,
(E)-3-13-chloro-4-[(S)-1-(2-pyrazol o[ 1, 5-a] pyridin-3-y
| -ethyl)- pyrrolidin-2-yl pphenyl|-N hydroxy-acryl am de

(92) [0284] Fol | owi ng procedures anal ogous to those
descri bed in Exanple 3, (E)-3-13-chloro-4-

-1 -(2
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[(5)-1-(2-pyrazolo[1,5-a] pyridin-3-yl-ethyl)-pyrrolid

n-2-yl1]-phenyll-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-

((5)-3-chloro-4-pyrrolidin-2-yl-phenyl)-acrylic acid

nmet hyl ester as a yellowoil in 18%yield. WO

2009/ 118305PCT/ EP2009/ 053421 [ 0285] Fol | owi ng

water 3)1‘;21@9i Wa? 84RO RIP W the réa@@&?wgsesst&feﬁ lrch ()I rﬁ‘m@?&@ MRl cBedhrough a
E) - 3-chloro-4- [(5)-1 -(2-pyrazolo

short alaqargylr ¢adirpn, 3fvh1911 wag 1sey wpiretholl pefitate ﬁ)lloyfﬂl b]zﬁ ﬁ@%yl |
methanawqbéfﬂkg%’ c}@og %gzs 903% s, R élﬁgtgﬁ?%vac%%%ggr()ﬁ{dg;%j-(g,%-diethyl-

lHywﬁ&ml4y0MHﬁhd(EﬁanpD@%b@id)preparation of
(E)-3-12-fluoro-4-[(S)-1-(2-pyrazol o[ 1, 5-al pyridin-3-y
| -ethyl)- pyrrolidin-2-yl pphenyl| - hk@ydroxy acryl am de
(93) [0286] Fol | owi ng procedures %%T/ogous to those
described in BExanple 3, (E)-3-{2- oro 4-
[(S)-1-(2-pyrazot™®[ 1, 5-a] pyridin-3-yN=dthyl)-pyrrolidi
Li : :

n-2-yl] - phe N c_acid pet ﬁﬁ 123 ¢
0. 313 mmol, 26%]yi el d) was prepared ffom

pyrazolo[1,5 a] pyridHn- 3-yl - acet al dehyde @nd,0
(E)-34(5)-2-f|uoro-4-pyrro|idin-2-y|-pheny1ﬁ\acrylic
acid nethyl ester as a yellow oil. [0287] Fabl owi ng
procedures anal ogous to those described in Exanple 2,

OSOSK E) T3 a{s%hi‘tlloﬁ @r 9'(§5 cile(t 1-1H- p§r§zcﬂ¥lﬁﬁi-@ﬂh9n({l%() 8 % 4.8 mmol) in
p - ylI)-pyrrolidin-2 -yl]-phenyl

methylene héldm@@a@lpwzamdd@i neibapselfenyechlpgd: (00’20?13, g, mmom 98d
trlethy?'& E% (26 (E%()Ly W& lm%cagsfh% rxg"(turg Wag alrreg at ro%'vstegnpera}ure isorq6% and was

reparati on
loaded decBy i3 1cba ﬁhéd gtd) b@iuﬂm[aﬁ&kluﬂed((ﬂlemyfeaz ohlofids/Bepadngyfolicidd by

|d|n hen droxy-acryl am

othyl aasta%éastﬂflé%ggﬁ( B\/ﬁfﬂﬁgﬁgﬁ@‘gﬁﬁﬂl %maﬁ%%dgﬁg%?@ylf%ose
methaflR8E6y2e 6- Ibﬁaﬁ%-a?m -8hy esteE948 3 49% yield).

dlfluoro 4-T1(9S) (2 pyrazol o[ 1, 5-a] pyri di n- 3- yI ethyl

yrrolidin-2- henyII acrylic_acid nme

[030‘& 0. dé%lo@mapr@ uﬁ?ﬁﬁp“) OgAS tcpvhemqlbeﬂm#xamp% 4, (B3 @-((5)1-

|
[2-(3, S?éé)%ﬁlgg% %&%ﬁgﬁ%@%{?%g@r{ g}/%_z%lyﬁ l ﬂ%%ﬁﬁm@?ll}l >}3henyl) -N- hydroxy-

acrylama)dea(ﬁlla gneBhyim@d} wes prapared ﬁollnonettb@@ﬂdfﬂmochqdﬂ 23:45/6hethyl 1

metha%eég fon 1 [1 glz?yrllzhog I4I -éetﬂgl’ e@{e&@%%@igr}@ngg %P6 yleI(? ose
dlfluoro 4-1(S)-1-(2 -pyrazolo

[0305] 1 $ond>\pmg|pebcﬁd1&eydlnaBigbyi fo-thyse rdedciritdedinZE xanhple P h@nagk-(M-{(S)-1-[2-

6.54ifiol BaSagg T abty e e i T boh gy LR PRE 25 aiid g
il 55 D 20094 L@Q?E@hﬁ&’%ﬂ%ﬂ@é&ﬁﬁ‘tﬁw@(ml B3E+1).

preparation of

(E)-3-(4-1(S)-142-(3,5 1H—pyrazo
Examp]s;lrlf'opweaarﬁ@nwf@bﬁéﬁ{ -1,¢2 d%ab&%ltsrw 1(39135601- -yl)-
ethyl]ﬂxyzgdljmw%yl}npm“yl)é‘l@wd mideodi) aci d

2-[3,5-di met hyl-1-(tol uene-4-sul fonyl)-1H
[0306] Followmg 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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pyrazol -4-yl]-ethyl ester (600 ng, 1.61 nmol) and

(BE)-3-((5)-4-pyrrolidin-2-yl-phenyl)-acrylic acid
woredobsissest er (317 ng, 1.37 mml) in 10 nL PCT/EP2009/053421

acetonitrile-N, Ndinethylacetam de (3:1 v/v) was added

pot assi um carbonate (334 ng, 2.42 mmol). The m xture

was subjected to mcrowave irradiation for 15 m nutes

and the crude mixture was filtered through a plug of

Examgfel1'1§epreW'3i‘aﬁ{an@§E)’3ﬁle%ﬂ0W §Q4-d{{5§h|-[(2[(9rf§3ﬂ?@ ~21—ij9&razol- 5-yD)-

thyl iRt 21 ﬁ&s@ &8abial 1y concentrated and
¢ y]%)grtltl ong,(lu}% en et hyI ace)te‘ate and aqueous anmoni um

chI ori de solution. The organic Iayer s washed thr ee
times with the sane salt solutlon ch was back

extract nce. The conbi ned orga |c Iayers re dr|

over gnesi um sul fate and concemyr at ed |an/<g§uo

I\%imy el | ow—ot+5—mhi ch uri foed virasi gel
m

r omat ogr aphy ( O- %e,thI acetate | tan
HNt\O i ve ((E)-344-((5)-
{N]3,5-dimethyl-1-(tol yene- 4 sul fonyl) - 1H-pyré|zol 4-y
1]- ethyl} -pyrrolidin-2-yl)-phenyl]acrylic acid

t , .Q. 833 nmol ., 52% vyi )
10307 c) FhiaSBghef (TRl PaeTpeiedn v Ve, 35 ol i
dlmetﬁf"ﬁ)orrﬁﬁﬁrdé l(éi}rr? “{f% éﬁe@ 20 88 bphncl 1 o0 b4 Bies PandUbiiRyEydroxide
razol - i}/«l e

(2.6 g,-q&ymm@l) jagd thezolpgipn Wﬁ%ﬁyrqd@é FpIm tempefagireiar Ayl legwater was added
o 0 A0 Lol 0y i e

were wrske¢duweh nagusitddjaguecmd selotion ffsow@mwechlarrdeddradd omr $oaliuni Sulfate,
' t.ral th N HC1 d .\WO
fitere Gy s RACT B 008 63 1 ST VAt U B 04

chroma{d@rap By prbvige @EHQOKSOFI(RYRProp@s2 xétr26L 81 ictdt Ridwthyl ester
acetate and di chl oronet hane, and the organic extracts

and (1 giggreorydnibl-tserol-aniletretiy agid ﬁ@qh@&rmdﬂ ¥ek)and
concentrated in vacuo to give (E)-3 -(4- { (5)-14243
, 5 -di methyl- 1H pyrazoJDE-4 yl)-ethyl]- pyrpelidin-2-yll
- phe -acryli¢ acid Aot hyl ester as el | ow (:/4\1
on\l‘—%, 126 ng) t‘h’gﬁV irectly usedn=H the ngxt—s g(_/
d29%] Fol | owi ng edur es anal ogous_t, those
des®ribed in 'ﬁi’njeZ (E) - 3- (4- J(S)N 142-
(3 5-di met hy1- 1H-pyrazo| 4-yl)-ethyl]- pyrrolidl n- 2- yII

0308 o Tt umitor SRR A8 1A Pty B'GBR] Fvb i ey Poran

(30 mﬁﬁaﬁ 08C (aMra,)mxt&id dﬁ'(/fgls{oﬂ%qutetgm §B)acriclakiBAhIREter and (1-

1soprop»’1 le-tegPQZ({lcﬁ -yl)—aqetwj apﬁl elt_lbzll r:.gter (@ gglt() {Iwok%lnigrailyﬂ{;)furgn (.4)0 mL)
was ad%leé gn&ema n'%rd(él:n a&oé'%he(rm Tke IlEQl(ZtIO% \%Q a(lmvedztohgfarm?to ngn(l F@mperature

and stlDWS@Idl@h &ﬂﬁzhemﬁulﬁ%m%urem cQQl@d aGﬁsztell@?S mg) was added

slowly 314 5 *ﬁﬁéﬁ)@’ Ay e 55? %ﬁéﬁgé‘éﬂfﬂhﬂ’z"ﬁ?;‘ %?@ @f%&el column,

which fwal figl s3SIt dt B3I ac&&&rf@ﬂlcﬁvelﬂ@ 2096 eptaadlim&h@énc chloride. The
(E)-3-(4-1(S)-142-(1-ethyl - 5d|rreth13_/ll-1l—l-P¥ azo| - 4-
solutloll)was concentrated in vacuo to provide 2- (2 isopropyl-2H-tetrazol-3-yl)-cthanol and 2-(1-

isopro?%lh]}ﬁ JevRYSIIR 1:) dimad(Yklg 9hgRYdIdy; N- hydroxy-acryl am de
6) [0293] | om ng pr ocedur es anal ogous to those

described in Exanple 4, (BE)-3-(4-{(S)-i-[2- (1

-ethyl -3 ,5 -dinmethyl-1H pyrazol -4-yl)-ethyl]-pyrro
lidin-2 -yll -phenyl)-acrylic acid nethyl ester (37
nmg, 0.102 mmol, 61%yvyield) was prepared from

nmet hanesul fonic acid 2-(1-ethyl-3, 5-

di met hyl- 1H pyrazol -4-yl)-ethyl ester (53 ng, 0.194
mrol , 90% pure) as a yellow oil. [0294] Fol | owi ng
procedures anal ogous to thbo®e descri bed in Exanple 2,
(BE)-3-(4-{(9)-142-

(1-ethyl-3, 5-di methyl-1H pyrazol -4-yl)-ethyl]-pyrrolid
in-2-yll -phenyl) N-hydr OoXYy- acryl am de ‘was prepar ed

~ A AN ~rns



[0297] A m xture of (2-Dbrono-ethylsulfanyl)-benzene
(273 ng, 1.26 mol) and 3- chl orobenzenecar boper oxoi c
w@eod/1{880 ng, 3.77.mMmol) in nmethyl ene chl ori dect/BProh9/053421

were stirred at roomtenperature for 16 h. A saturated
sodiumsulfite solution was added and the m xture was
extracted with nethylene chloride. The organic |ayers
wer e washed by saturated sodi um bi carbonate sol uti on,
dried over sodium sul fate, and concentgated in vacuo

to prod de (2- brono-ethanesul fonyl)- b&ﬁzene (0.24 g, 0
76% . J[ 0298] Fol | owiclg procedures anah0gomis to those g(

descgribed in Exanple 4, (BE)-3-{4-[(9)-1-(2- 0" o
yl)-pyrrolidin-2-yl]-phenyl |

benzenesul f onyl -

- Ni ¢ fci ester>0. 31 0.78 miol, 90%
yi gl qy was from KN
-br ono- et hane%ul fony1l) - benzene }\( O”20 g, 0.8 N

[ 0299] Fol | owi ng pr ocedur es an ous to thosé \N:,\f
described in Exanple 2, (E)-3-{4[(S)-1-(2-
benzenesul fonyl et hyl)-pyrrolidin-2-yl]-phenyl|-N hydr

98,. 0. 17 0. |
10309 By 5 bR S5 e PP REf e Py fhafo 3 374 Eipgrapyt- -
tetrazc(ll‘gﬂ}ill) ethﬁiﬁﬂ(fpb' e, Q@&mcﬂy Blﬂﬁétﬁillbﬁmclﬂéﬁrlde (40 mL) was added
4-1(S)-142- dle t hyl - 1H pyr azol -4yé-ethy|]
methaness&fwry chlarific 8182 mL phlenio)-ad b sy ing 62 6T a1k d 2(0gyg91)- The
solutlo\ﬁQv%Qg%& }181‘3 9&?&5%&%%0@{ 8 ﬁsl%gcied[oggtg 9]51-[1921 gelst:%ﬁﬂfﬁp Sh@Buted

sodi um hyd e (5 % 1 n mner
using mﬁﬂhylenﬁ clnleltldfélmxthn@ﬁQlloawd(by(@@lyﬂmc)etm/n@thyWas chldddeito provide

methar?é%ﬁync ac@ %oty m u?lé[ﬁtr{)zggg étl%gfeftgrn @Iéjﬁ% ga‘t% é’lejfg) and
methaldsQIfoniaa&t Qc(laﬁ‘dpﬁb@'( hpktcesiors- y{)le4h34 Bt (8036, AvPYitldyas
added and the reaction m xture was stirred for 16 h at

10310F 7 RaiSEBE birbu sty PoBE dRs PO e ALy Sl (15)-1-12-
(2-isoBMRNHM-tkb RS -1 - tsﬂhyﬁipty»rbh@iﬁ@tﬁﬁ%helmﬁa&ﬂmcwﬁe@wwer (020 g,

acetate | ayers were washed water and a satur ated

0.85 mgpeledits Yk itas orepered Seom wgiherdsaionie acid 2 i(@dsopyenyl-dddptiarol-5-
; trated under reduced pressure. The
yb- ethg% E&t@% U@tﬁ\i\ﬁ%goqgurl fied by silica gel colum
chrormt ography (0-30% ethyl acetate in heptane) to
[0311 Dbt &oHowingpooc@dyropiabngyls teghenadissribed th Fexamy[ble 3s(FemN-pidyoxy-3-

(4-¢ (S?—l é? 22%5 Brog%le%l%llg%%aﬁ(élx% [691 %Céy'grorﬂtdﬁlt- - enylz %rylga’mi%was
preparﬂﬂir()]m)l, @ngl gy sl ﬁlznorh,64h’<yﬁléﬁlb s 4 Yhite Eﬂhd mMSr(le).la’YIQISO (M+1).
absol ute ethanol (150 nL) was refluxed for 16 h.

Examp@sylggt e\\ﬁgéat {ﬁ%g%gﬁé&-?%é%gﬁﬂ%é@%%erog r]dll-i-tetrazol- 5-yD)-
ethyl]MF’EﬂMl“B&' Yaiohle thyI ene chloride) to

O312£t h |0 %\g glpr%gllie}tgqh %W]gglilf %(tﬁlciseélescg% )g:aentlll)lgs ial(g, 9, and 2, (E)-
N- hydk&%% F(@p'llﬂfn(ﬂ-lls%ﬁ}oﬁ}’y'm nx&drdz8es %Qnﬁnp%yrﬂohal é)pﬁe@ﬂ)
to tetrahydrofuran
acrylammealﬁ)&%wremﬁdﬁm@ri Q(Syijnyaf@b@m@ ﬁcﬂh@nﬁéi wvh‘éwémethyl
t f
ostor shd 2 hontorB TMRkaoolis YBLARIKEL MRS (g AR (AN Y
allowed to slowly warmto roomtenperature and stirred
for 16 h. After the reaction was cooled at 0C,
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WO 2009/ 118305PCT/ EP2009/ 053421 water (0.3 nL) was
added slowy and the reaction was stirred for 30
woowtesps filtered through a short silica gel eol/EPI909/053421

which was rinsed with ethyl acetate followed by 20%

met hanol / net hyl ene chl ori de. The sol uti on was

concentrated in vacuo to provide

2-(3,5-diethyl 1H pyrazol -4-y1)-ethanol (0.8 g, 100%
Exampleal16) prepara{tQﬁQﬁ'kEPN%ﬁﬂbk{;t-BQEL(PI{Z [2 (3 3 3-tr1ﬂu0r0-pr0p 1)-2H-
tetrazél-4- ?l]féﬂ%’l}e- ollafﬂ' R f)%@hylf'—al’ér)la (0.8 g, 4 8

) in nethylene hIorl L) mas added

[03 13]{TEt 'F@H@&fﬁgfp%&éhuremr%dg@ﬁs &)Qhé’s% d@?;erlbgd?mrﬁ@rﬂpl@snﬂls 4, and 2, (E)-

i et hyl am ne . m xt ure was
N-hydgaxiyr3- Eld(la{2 i2®(<3rﬁ ¥ érrt’p@rcap@pel)ﬁéi tenrazdirSa)ﬁbletm& -Hyoatidid-2-yl)-

phenyg liyE glrbgﬁlo aP%Igel}rlﬁ ?l%ﬁb)-ggﬁj!m %ldln-%‘-ﬁ/?})henyl) acrylic acid
methyﬁwrah@Bmﬁdrhg’-ll ﬁmetrtﬂmloﬂf prd@anet (L(]MS‘(M mtlbam @dul ¥ oni c

i

((E)- (4_{(5) 1-
[ 2- (3, 5-@mt hyl -1 - met hanesul f ony1- E|5yr azol -4-y1l) - et loEt

yl]-p lidin-2-yll -phenyl)- oxyacr ylgm de

(0.18 g, 031 nmol ) was pre dfr@mmi_th ul f oni
N

Hﬁ-(&l\B di et hyl - 1net hanes )lqi/-ll—l- pyrazol - 4-y1) - &t hyl

eStNT (940 my, 1.94 6% vyi el d. >N

[ 0305] Fol | owi ng procedur es anal ogous to those

d b 3-
[0314F gsﬁrolo'ﬁ 0 : QOE&P{%@%@?!TS Y(iiz%/‘ﬂ?)‘lcéglﬂiﬁ&] }sv?rr(&qgml%nzngl ) jn2-
methyl- B[I'(‘)gﬁﬁ/ tb)o1 [¥- @Mﬁ;‘) Aty t'rﬁﬁl'bi/da@éﬂcda%ld’@stnw&&' a@lﬁgd c(o%%enté@ed@lﬁmc

as a white solid f(
acid (Qg@gm@ N/m]_ 01) axgt;h‘rplr@ct[q_mwaqﬁt@péragtqotmtemperature or 12 h Ethyl

acetate)(/ %%s_ ad'dgé ar}({ &Y sditfod Rad I?e'i&raﬁ)éjeﬁ%ly ~daitsh By e z;qldé&}/s &Rk }%/droxide
soluticat(R)] -Tjhy s lotidro as e&-trytbﬂed pdw:fay ke Nty @hfh@d( yecutd, yhé thedeganic

layers é:gegq\%g 306hrl:g<(gv%\n§ g’rltgfc’edan ?eﬁﬁra{eﬁy%?a%%g The
remduéf%g’puﬁf?erdt\flabéﬂl allge@ cOlHﬁhQH%‘ttﬂa&'&é?ﬁﬂ@%@bfo@Idé@ 1&4-Bytyl- 2I){ -tetrazol-

-pyrrolidin-2- N- hydr oxyacryl am de (10
S-y1)- st ey aior Lk O pD307 3 (ML v
2009/ 118305PCT/ EP2009/ 053421 Exanpl e 115: preparation

[03 15]Of Foll%wmﬁ grocedurfs analog)ous to thosg d_e?cgge(} gl l%/xamzpl_lfst 3e ?r}daZZ (_()E)_ -3-(4-

{(S)- 15[23(2)@% buﬂyy]Zl]l tetpazol- ﬁ)-lyl)eht}r}d]Zp}deh-dphé-ryy}l pheaghN-hydrdey-acrylamide
(104) \(vgiso I;I'r)epared 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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[0307] To a solution of (2Htetrazol-5-yl)-acetic acid
ethyl ester (2.0 g, 13 mmol) in dinethylformam de (5
workjoomessoadded 2-i odo- propane (11 g, 64 nmmol) PETEP2009/053421
sodi um hydroxide (2.6 g, 64 mml) and the sol ution was
stirred at roomtenperature for 2 h. Ice water was
added and the solution was extracted several tines
with ethyl acetate. The conbi ned organic | ayers were
acrylaﬁ’ﬁ’&r(@ J\%Js%rﬁ)aﬁe@tﬂ{fn@tﬁd,’» ﬁg}iﬁ%l&%oﬁ&lhlﬁﬂll%eﬁ’ﬁ) §&§lhé"£@1d methyl
| ori ried over sodiumsulfate, Tiltered and
ester a@d)hmﬂ-iﬂmcémtalnn LEMo(m/7h 883.8A10DE Mas purified via

silica gel colum chromatography to provide a mxture

Examfle 1(28 aﬁmﬂl of -N@ﬁ di%%lé ?4 2136551 §- ng@lé %Bﬂ)(b -tetrazol-
i egﬁaﬂsﬁwes R

[ 0308] Li t hi um

I U,
OS”fet rahydr ggjg({clg%&f 43.%1 #Lg)gusalgoq{])%g% %fn‘ggcr?ﬁnxt ur l%% % i, Jn(az’ (B)-
N-hydfcXyi% blp(r(@}ay-l?_ 21-4(4-ettnoqﬁmhyl5-2ﬁ31):trméﬁ byt]-@leylé-petrblydin @sylpphenyl]-

| sop -1H | - 5- -acetic id.eth
serylalfe ) v ealelntis U GF ol Bhr e 5P el methyl
ester aaaidqﬁlowd@ﬁtr@baiz&ﬁeomgt(ﬂmmw@s1 Me1yeaction was
allowed to warmto roomtenperature and sti rred for 16
h, After the resulting m xture was cool ed at
Exampls 121 prepggation af 46)-Sri5ulroxy-aridr ($hd - {rzeléc(ﬂt%'ﬁowagnyl) Aiietrazol
S-ylJ- hyl}wer@éw-%al)rnwtﬂé@c@Haquq(il‘é?)ed through a short
colum, which was rinsed with ethyl acetate

0318} oI E@U@&lnsyvr%@%rﬁ%wéﬂﬁew bty idssreibehindryagaplesThls. 4, and 2, (E)-
N- hydﬁgée'@ [4ORS)WPS{2 Tpgk?ﬁﬁlltorlﬁfeﬁﬂ '1H t¥@%95t fhY. r?gﬁohdm -2-yl)-phenyl]-

Htetraz o yl)- anol
acrylamgiyp(ilﬁ;’by#as mna@tdrfamm(E)ﬁrg(S) 4ejtytrah@1h 2()11 Iﬁlegyl) @Q‘;%c acid methyl

,eld). 09/ 11 P [0309] To a
eswraﬁ?%ﬁog"émf T4 opr opggﬁ@g%g?g@%}yl)-et hanol

and 2-(1l-isopropyl-1H tetrazol-5-yl)-ethanol (1.5 g,
Exam@led 22nprtepai-atiomsif (i )-24(4- { (SHH 1ej2 @ aerr bty HIH-{ig3,3 feid eal-4-y1)-ethyl] -
pyrroliginipa el hnN- hﬁl’%ﬁf-hd@la(rﬂ;d%llﬂﬂ) 11 mmmol ) and

triethylamne (2.67 nL, 19.2 mmol). The sol ution was

[0319FBt i FoRewiak pfcﬁs@ﬂﬂtr%@dim&fgahmoehds@ de&ribed inaa:dmblem tal B (E)-3-(4-

Ll ica gel I el ut u3|n th
(91 3hiGy .f?ragv%gﬁa{ﬁﬁ f&a?%w,eﬂ) s@ygﬂwp Serdl @%ﬁ@tlhvrlaﬁéoxy-
[ { L
acrylaﬁlliﬂe((ﬁ?gégxﬁscobééy'aﬁé‘g l_f&o%é E]?ajzl{gl@}iglﬂygl@ﬂﬁlﬁ hﬁf . g?yelz acri\éhc acid methyl
ester. 17% yi el d) and net hanesul fonic acid

2-(1-isopropyl - 1H-tetrazo| 5-yl)-ethyl ester (80 ny,

Exam {0185 EhShardfda il ER !P )9 -PLERE g 1%”&! 021 Y 311-9,3-dih dro-
1H-py§g?0‘cl-%- 2 ‘flyi%é?(tl b@en&l))- - qu? y-ac o | d 16& '

henyl) acrylic aC|d nmet hyl ester (0. 20 g, 85 nnDI

8 % yi el d) was_prigpared fr Sul fonl ’
02> |sonrop®I—|—Nk’trazol 1 hyl est

. 75 mmol ). 1] Fol Flow hg pro ur&s ahal ogous o
- od’escrlbed in Exanple 2, (E)- 8Lboxy - (4- 6 o~
(S)-1- -(2- |sopropyl 2H-tetrazo|

yl dj h was
O32O]pr e%g El}/yéﬁgé/ (50? Tg %61 mgloé)é (F % )90%? %‘ 1&6
acetylWatihgte %?ﬂl in€f.. Sfb@h\@olﬁ iH t&JuenS®&D. @ﬂ%d(tﬁéﬁ)xtur%@”ﬁkzﬁecﬂ-&ﬁeﬂux
preparation o
using § PranSRykivigsseparption gpgprajusifor § b Theiniddgmetiinoa cpeling was
5-y1)- ethyl] -pyrrolidin-2-yll-phenyl)-acrylam de
(102) [0312] Fol | om ng procedures anal ogous to those
descri bed in Exanples 115, 4, and 2, (E)- N-hydro xy-3
(4 -
{(5)-1-[2-(1-isopropyl -1Htetrazol -5-yl)-ethyl]-pyrro
idin-2-yll -phenyl)- acryl & de (102) was prepared
from (E)-34(S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid
met hyl ester and
2 (1 |sopropy1 1FLtetrazoI 5-y1l)-ethyl ester. LCMS

P —— PNA NS



WO 2009/ 118305PCT/ EP2009/ 053421 Exanple 117:
preparati on of
W@ E)oond3ysir oxy- 3- [ 4- (1-1242- (3, 3, 3-trifl uoro- ppopyPIcoRbs3421
tetrazol -5-yl pethyl | -pyrrolidin-2-yl)-phenyl Pacryl am d
e (103) [0313] Fol | om ng procedures anal ogous to those
descri bed in Exanples 115, 4, and 2, (E)-
N- hydroxy-3-[4-(1- {2 - [2 -(3 ,3 ,3 -trifluoro
collect‘eH raﬁ’dPMﬂded%Vdﬂ' HeRhrcad @lved mﬁk'tdre oﬁl'é&ﬁe]% (5 ﬁydrBQy Ii»lméilllﬁ 12phenyl-

enyl Facryl am de (103) was prepared Trom

1H- PY(%P 45-489)%@ oyt methy bigster ang(3- m@myi )ngrd rpeind-4aildrydro-1H-
B b T B A el A RITGY

(E) 3-(4- 128) 1&\
- pyrr N2-
(104) 14

2-tert-bu 2Htetrazol -5-yl)-ethy
I 1 q_p )\1- N-hydr o?éyCC?CI{’/IXI Q&,\de

(2Htetrazol - 5|-|(y1)- cetlc aC|Od I ester (2.0 g, 13
mol) in 2- methyP-plpanZOI . rrL) and
trifluoroacetic acid (6 nL) was added goncentrat ed

sul furic acid (0. 5rTL 6 I dth eacti on was
stlrredg\cla 3 ur Bt hYyl acetate
was addn al i zeéd by addition
of an aqueous_ ydro de solutlonO( . The

sol uti on was extoacted sever ab Omss wi t hOet 11
acetate, and the ordanl c layers Were conbi ned, dried
over sodiumsulfate, filtered, and concentrat ed in

[0321} acyomixrere of éishsdiy@metmﬂilfnhedylvlifhpztiamldaylgeteticcelcidrmethyl

aph rpyi
et RSB B AR DL P BBy it rsgpl o haespeaiyrebit st
(678 n{g2 20’Sgnm5]2,91’§2y](el(ph)lvexﬁiéa,lﬁalfg,l HOoSMnn@I)paimheethylesdlde (0.7 mL,
1 m 5 ailngg (tlgjfr?itrhg 16 rr]r&,% %Vag ?esffurxled) ?oq llhnanIE:IXcocr;rfeld ?os ro%matgmpezrature The

reactlc{n(n%)xnﬁd%/ag dilited fvith Waek (At phdg@hcted Wlth ﬁfgh Xdela‘tep(%r A 000 mL).
i di n-2-yl | -phenyl)-N-hydroxy-acryl am de
The complaprs agarigsgrgre washed with brine, dried over MgSOs, ﬁltered and concentrated in

vacuo. ( %ﬁ%t?e?(dgé %V%S Bydfge(dl x)ézgélﬂcazge)f olﬂgﬁ%d&na@&g"rydh'y% Qﬁﬂe ?5 -methoxy-3-
methyt- da-lphelmll-tl }‘ﬂp)&&ioﬂ-ét}ﬂhmhe 5eiy hjetladt etterd 86.6 img eyl (3 ﬂsdlmlethyl-S -

oxo-1 8&\1@1 glry (Qlydrgqil 2}?}32401 }zlcetlc ac1Hpme?hy} ester (q 6 Fgl ‘%)oa?nd (1,5-

d1metKyEB oXo (2ZApHn P2, 3 4Rimy(ddo-C MGl yedrd 1y 1) 2de tied di @dieth ?Eesyel)(wxrhg 58%).
rroI i di n-2-yl'l-phenyl)-N-hydroxy-acryl am de

LCMS(d@SgJ N[oB16] Fol | owi ng procedures” anal ogous to those
descri bed in Exanples 115, 4, and 2, (E)-3- (4- {
(S)-1- [2 (2-cyc | obutyl- 2H—tet\raz [-5 -y1)- etoI]

-py”olmd' - 2- Y hasmhﬁdql) hydNexy- WO N
83 5PCT/ 20007 053 Nylani dg (]@—w&s \
D are

(B)-34(8) - -py?t B! 2y - phenY1)-ac¢rylic aci do

nmet hyl es®er Oandy'ﬁztC rr‘t‘)1 ¢ycl obut ane. 4__ (m2z): c

383. 2200 (I\/Hrll) Exanpl e 120: preparatijon of

(E) - N-hydroxy-3-[44(5)-1-12-[ 2-(4-nitro-phenyl)-2Htet
[0322] @z q{o":é b ed%o@f lsdlut?dd 51‘:('1 Idelﬂleal ¥.3)oxB! Qe[méhﬁ@ﬁ it d}odﬁ{-pyrazol-

(106) [0317/]Fol'l ow ng procedurés anal ogous to t
4-yl)- @gtgceqlcb@gthyhes@(ékﬁ:ﬂ g, N4, mupol) amdthanol (Eml) were added CaC12°2HzO

N- S :
(68.9 rpg,i&%{frp%loéh[ld (%1 %ﬁp{ohg'&ré(%eg 71§ H-l%if]9-3gtnﬁr§/l?ll) and the resulting

-pyrrolidin-2-yl)-phenyl] - acrylam de (106) was

prepared from

(E)-34(S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid

met hyl ester and 1-fluoro-4-nitro-benzene. LCMS (nlz):

450. 1881 (M+l). 120




Exanpl e 121: preparation of
(E) - N-hydroxy-3-[44(5)-1-12-[1-(4-nitro-phenyl)-1Htet
w0 amolii83yd] - et hyl | - pyrrol i di n-2-y1) - phenyl Pacr p¢ BRPTIE9/053421
(107) [0318] Fol | ow ng procedures anal ogous to those
descri bed in Exanples 115, 4, and 2, (E)-
N-hydroxy-3-[4-((S)-1- {2- [1
-(4-nitro-phenyl)-1Htetrazol -5 -yl]-ethyl}

mixture RS rsﬁﬁ%(ﬂilt@o@m)(&ﬁpd?ﬁﬁﬂé%ﬂ 1 h. BEE ¥h&OndRix{ukOWhs ¥Rfed with ethyl

prepared from

acetatq, Bjasizg(vafh watgyganddiringi ¢ricg-oyer MiseRy Hltepady $11d qonernitigted in vacuo.

e o O R
dimetlgyﬂi-)zglﬁrelﬁy]fl- 111-8)hyab2py(zol -Brone BR Y gl 3+% ic2d)3 LIOM $1233.3 4My-1).
et hy

0523 S SR LA AT s on

(700 nelg S @ inhasl) ltﬂetﬁylaﬁ‘ii)fh@@ 84 man . @mn{db) asdt ﬁlért'hyl{iuﬁ))nﬂl chidide
-tert-buti/ 3 1triazol - 4- -ethyl]-pyrro

(0.28 L. -fApugfy In dlﬁﬂ@ﬁWBhaN? Pk YA P t&ém{ teggyrajys for 4 h. The

reactldﬁrrﬁ&ﬁfr@ Gaf £-OMA with saturated ammonium chloride and extracted with ethyl acetate.
(E)-34(S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid

The canghiigd orgstierwerEdaapder NaFOpribprad and gmceoftrated in vacuo. Purification

via sﬂ%g)g(il I%E%rgg)romatpéra% prgg ég% L}ethan‘[ OPm% Ia((:jlgl 530/(]11 Igy {hP{F? 0X0-2-

phenyBZ, etdj}hysithGJHFI@lﬁrzﬁo( 8.yD-dthy] cbtbr (38D i) bind 4-02-WElBS- étﬁﬁl) Ildﬁ)dlmethyl
and m xture was heated . to reflux usjin

2-phetpyded - @ﬁm “IEZel- %%@rlamggﬁn éb@&?@g%dv@ i pd- L GMSBYL-3 (M+1) and

LCMSSQI'}j(i\fIPQ &BPdycooling was WO
009/ 118305PCT/ EP2009/ 053421 col | ected and rinsed with
hexane to glve a mxture of isoners

[0324] 5. ﬁyH@WgpBQCﬁéltrﬁwnaiagsh%Wh%ﬂdswla%ml?mmle 4cegthancsulfonic
acid 2¢ ?g{S Sriérgﬁtix}gly% oggc‘( %%gie%ﬂ fhhxdrg 1&-1 RV&ZOI 41¥—|2) ethgl ester 13 84 1}1g) and 4-

(2-chlaretdtlyy Dat b-limethilyl- phafsnybit 2idih@liGpyiaedleB-61(3 70 glg) wna@verted to

B3-S S S RA-OF S prb T2 bydradf-psrsgel - eyl
pynolm@i-g-yn}epﬁbylyl)asﬁyﬁﬁ a@ifds6 mg, 31%).
- met hy1- 5- oxo- 1- phenyl 4, 5-di hydro- 1H pyrazol -4-y1l) -

0325? ol Bairoce o g tortiorfeicafinl RebTROI: Sofde (- (> 1--

(1,5- dﬁ&tﬂylmoxolzlpmﬁgi 2 3Ldh %64 POkyEAol-8- yl)Oetﬂgq] idieblypx gekbnyl)-
cool ed to roon1tenpera ur e reactlion

acrthﬁ@d 010@ nm@ 2a# Inutl@blww ¢anvoRredeto (E)&@(‘ffﬁ@s)én{@ (@0t dimstherdt 3-oxo-2-

pheny R s RN AGR A B b el 2 g BRI S e
(15 mgdﬁ&“@nlt@MSefbwiSr(Malc)uo The residue was purified via
silica geI col utm chromat ogr aphy to give (5-nethoxy-3-

(0326, E:&' {3]2 %ep%gg)g n ?aié(?)‘ hhps{i%ow-iz @-{?R)af A5 Wmethyr-1n-

pyrazépyl) emwpwrré}h&ncb -{1y-§phen )daasynaamb(ﬂoyl) acetic acid
K ester (161 ng, 22% and (1

d| mst hyl 3- 0xo0- 2- pheny1- 2, 3-di hydro 1H pyrazol -4-yl)-a
cetic acid nethyl ester (417 ng, 58% . LCMS 261.2
(ML) .
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[0322] To a cool ed (0C) solution of

(1, 5-di net hyl- 3- oxo- 2- phenyl- 2, 3-di hydro- 1H pyrazol -
wd290djiimoet i ¢ acid nethyl ester (122 ng, 0.479pamvmP)o09/053421

et hanol (5 nlL) were added CaCl22H20 (68.9 ng, O0.469

nmol ) and sodi um borohydride (37.4 ng, 0.937 mmol) and

the resulting WD 2009/ 118305PCT/ EP2009/ 053421 m xture

was stirred at roomtenperature for 1 h. The reaction

m xture was diluted with ethyl aceﬂate, washed with

wat er and brine, dried over , ffiltered, and
concent gd i n vacuo .ualh ue Was purified by
silifca £ col um-—-chr ofat hy to give

[0327] di e 'y1-2-pheny1-1,2l ydr o- pyrazol - 3-one (33.7 ngy,
1%yie|d) LCVS 233.3 (Mrl). [0323] A mixture of 4-(2

eth 5:di met hyl-2 -phenyls1
103281 F e Brekbr a2 s i oo BN G I Egpe 1, (5-3- (R
pyrrolidin-2-§1-piydn@iab/1ic Qei@4ndihyl efteOhydidh)orida s FRIpAY fiwd (R9y4-
chloride (0.28 nL, 3.6 mmol) in dichloronethane (5.0

lxmﬂonﬁﬁyW@mﬂ@#hW?ed at roomtenperature for 4 h. The
reaction m xture was treated with saturated anmmoni um
chloride and extracted with ethyl acetate. The

' re dried over Na2SH4, filtered and
~~Purification via silica gel

[0329] 2- (1, 5-di met hy1- é 0X0-2- b
phenyl- 2, 3-di hydro- 1H pyrazol -4-yl)-ethyl ester (384

ngy nd. o .
[0330] 4- )E%ﬁ%%‘P%Pché‘PH% analpgaus{p thasp dpssripgrbinyFxample 113, pgthynpiplfonic
acid 2- r%qhm%r ReH(p3 0 M) dthyd b CRa bRt d/freth @-(1 BOVBimdiy13 H-
( aﬁg LcﬁéVZS .g) Nﬁﬁ) regg%gggvely ( 7
ynuoLﬁOéE%P?EHIOMAng procedures anal ogous to those
descri bed in Exanple 4, methanesul fonic acid
2- (1, 5-di net hyle 3- oxo- 2. phenyl- 2, 3-di hydro- 1H pyrazol -
4-y1) - eth | ester (384 ny) and 4-
st hyl ) -4, 5- di methy1- 2- phenyl - 1, 2di ro-p
azolf- (310 ng) was tonyerted to (E)-34(4-
-[2-(1, 5-di met hy1- o- 2o-pfeny1- 2, 3-di hyd
[0331] pyrazol - 4-y1)-ethyl ]- pyrrolidino2-yl|
-phenyl)-acrylic acid (86 ng, 31% . [0325] Fol |l owi ng
procedur es anal ogous to those described in Exanple 2,
(BE)-3-(4-{(9)-142-
[0332] (1F§1'1(q7111ﬂ? M&d&e%@to%oﬁ&%@%%e aes%rlgéc{%q?fx%nilﬂ]b @XE?%QLL { ) 1-
1)-ethyr]-pyrrolidin-2-yll -phenyl)-acrylic aci

[2-(1,3 fﬁglm@h}ﬂ A4 -pyret9l- wgeﬂj@ﬂ\pgrrpb@lnt%yl -phenyl)-acrylic acid metilyl ester

was pre]éarr]gd' é(lI{l %}( ?a%u 8%10(21%19[- p@ I’%g t(t)rllﬁ{]thélgﬁ %?’]‘I‘%Z? 1))/ re} Il eséer and (E)-

3-((R)- 42pw*iolhdmph§myﬂe)1yll)l=ab1yyﬁb axiy nathiyy lesxei liielrdchﬁ)ri’cﬁg 15% . LCMS
447.5 (M+l). [0326]Exanp|e 124: preparation of

10333] 5 FarhR PIRE e Bitat s iGr PIRBDS 2dErt ey
(4-{(R) @ Q:ti@)s-trln{eafy?ﬁhﬁglrmy\mw) ahm: ﬁM&lﬁﬁn-@%@! BB H-dcB/lamide was

hose described in Exanp 1,

preparecbglulPoQ Pifign0 Q9lym0bH8r{wyLdb@Sr§/Wh @é@dﬁﬁéﬂ%wﬂ%%gﬁ (M+1). 'H-
h fr
N CBLEEF S0l M BN SBRS LB bt oo

procedures anal ogous to those described in Exanple
113, met hanesul fonic acid
2-(1,3,5-trinmethyl- 1H pyrazol -4-yl)-ethyl ester was
prepared from
2-(1,3,5-trinmethyl-1Hpyrazol - 4-y1) - et hanol
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[ 0332] Fol | ow ng procedures anal ogous to those
described in Exanple 4, (BE)-3-(4-{(R -1-
WO 2000418805-tri net hyl- 1H pyrazol - 4-y1) - et hyl | - ppeT/@P10d9/053421
-2-yl1-phenyl)-acrylic acid nmethyl ester was prepared
from net hanesul foni c aci d
2-(1,3,5-trinmethyl- 1H pyrazol -4-yl)-ethyl ester and
(E)- 34(R)-4-pyrrolidin-2-yl-phenyl)-acrylic acid
(s,3H); 86 I es e[ 1y b e6-hbarindar); b 0333]0! 1.9&\%@&{{)%%%91@9?1.79
anal ogous to those described in Exanple 2,
(m,1H); 1g0-(Re Wy Hr oxy- 3- (4- {
(R-1-[2-(1,3,5-trimethyl- 1H pyrazol -4-yl)-ethyl]-pyrr

ol tedi n= 2o el - i :

10334 51 EShnf st pRAGRIHL A N-KV A S URTRPI TPALIS ity

pyrazoK4yBr-p thyBeyrBol{dvi-2)yl} -phiNR-pcifpicirmayle 6113).90 (br s, 1H);
7.58 (d, 1H); 7.34 (d,2H): 7.15 (d,2H); 6.31 (m 1H);
3.56 WD 2009/ 1183Q5PCT/ EP2009/ 053421 (s, 3H); 3. 40

(t, ;3. , 2.50-2.20 4H); 2.09 (m|2H);
1.94(LE§ (mplH); 1.79 ( ;X600 (i .
[ 0334] By pr eparat+ on of O
N- hydr oxyF¢ 4-1(R)-142- (1, 3,5-tri netfy1<1H
[0335] pyr azol y1l)-et hyl ppyrrolidin-2-y phenyl ) - pr opi onam

i de (111). |

103361 1 of Rt HeLGE ¢ AMEBRICF ORI A BTy By Ut dreapip o eld et

butyl estér 624 T ]Qm\’i@? WHsBQbNEE id dhflbhanoL], 1AM} 108 Dd/MEdded. The
10% Pd/ C added.

The reaction m xture was pl aced under

reactiongmxargryspipleccd woflerapditogmhefeof hydrogen(fPathrs diapaarapasis, 25psi)
2 i hen fittered.thro celj n

then feERE byl bR SO QARG RSl S 1,2 BRE-

methoxyvatboaxlytiayl pphonly H ety g lidinph exaybbly fixy ididtertebund cdter as a colorless oil
-carboxyljc acid tert-butyl ester as a colorless oi

(2.4g, 721 z%/ﬁﬁ@ﬁ-, >99% vi el d). [ 0338] Fol | owi ng
procedures anal ogous to those described in Exanple |c,
34(R)-4- pyrrolidin2-yl-phenyl)-propionicoacid nethyl
ester hydrochl oridel was prepared from (R)-244-

( 2- met-hoxy nyl - ethyl ) - pheny#j - pyr ol i di né- 1 - car box
ylic acjd g s

[0337]

[0338] Following procedures analogous to those described in Example 1¢, 3-((R)-4-
pyrrolidin-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.

]
.HCI ° N7 o)
“ o — |
/N Q\S’B / N
[0339] °
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WO 2009/ 118305PCT/ EP2009/ 053421 [ 0340] Fol | owi ng
procedures anal ogous to those described in Exanple 4,

WS 2(04A{3R - 1- [ 2- PCT/EP2009/053421
(1,3,5-trimethyl-1H pyrazol -4-yl)-ethyl]-pyrrolidin-2-
y1l1- phenyl) - propionic acid nmethyl ester was prepared
from met hanesul foni ¢ aci d
2-(1,3,5-trinethyl-1H pyrazol -4-yl)-ethyl ester and 3-

[0340( ( R)Eoﬂmpmgﬁo%de@mes #1a¥d oﬁb@w&s)e REPBEPH Exadpld 4MRYAY(R)-1-[
ester drochl ori de. Fol | owi ng procedures

(1,3 5‘&‘111313@;{1]0 -pyzelrbgle-cthw: crm din- 3y Exhepy l&popionic acid methyl ester

s b O RO RS s 300 S B B AT L DR s>
((R)-4#pytiiotl din-2ylypHen g roplgni pacdpmethghestke hydiwciploagar ed (111,
0. O7g 0.19mmol, 19%vyield) as a white solid. LC M

m 371.2 1), 1HN 0D) 6.7,17.(d. 2 7..12
03414 Pl pibgelred ango BT ShER R ol g 2 ey 5
{(R)- 11[|2|)(1 355 -Giindthyl- 1243pyrazol 22yl Lethyl] By rrdtillin-22y 14-pBedy1 - propdhlimide was

2.18-2.07 (m. 2H), 2.0,1(&3, 3H), 1,96 (s, 3H), 1
prepargd G414 0.8%e. 2%911121?4)1 1990 yisld) aga pipyte seljd. LF&MP@%%(MH) H-
NMR hﬁ@ODPE‘?H@éétifﬂ 790 (d, 2H) 373 (3 3H).3.473 4 m, 1), 3.28-3.21 (m, 1H),

hydr ox (S)-142-(1,3,5-trinethyl-
2.88 (1p?/Hh2<:ﬂ2 214 fmﬁfé): awmgmr%n ana =220/, Qﬁh,e?n())lll 0s> P pid6ria ),

195'4%2(?(9}%?1 74 gégS] ﬁggowi ng procedures anal ogous to

SCI anpl e 125, (S)-244-(2-
nmet hoxycar bonyl - et hyl ) - pheny1] - pyrrol i di ne-1-carboxyl i
[0342] a(Exdnipdfr 126b preparatidrect N-34( B)xyB-(p|(8)-04[2-¢1 ,B5Arimethyl-1H-

Pyrazgﬂ%y@ eelwx %}(1% Ii 1'11?22_{:]? li’lg)-prom?{naml?lt ?{lzswdr ochl ori de,

trimethyl-1H pyrazol -4-yl)-ethyl]-pyrrolidin-2-yll-phe

[0343}1y 1Fonmmg@mdéd@e$ ghat®bbiylo tBé‘s%@lésc\i\iBE@lnﬂEmleQZS (S)-2-[4-(2-
344] Fol | om ng procedures anal ogous to
methoa@ggqopﬁleqhyl}fpm%myérokdmmlh%l?ca(xﬁc gc1 zprt butyl ester 3-((S)-4-

pyrrolﬂrd(nsi gﬂ- pfac%y()]pr%vlémt: rabﬂ%éﬂ}{ﬂ edibf }%E&%mrldé )ed (@rt g 1-113—Yf,3 -

phenyl) - pr opi onarii de was prepare
trlmeﬂlyl ﬂ%pyr&dmﬁi) ythald-parrohdin - ﬁbiphdlyllmbmn(cm#zi)me@}?lr.s@r were
o aréc'i"”l) 1H-NVR (CDC13) 6 8.2 (br s, 1H), 7.26 (s, 1H),
Prebafetoq” (d, 2H), 6.9 (d, 2H), 3.55 (s, 3H), 3.48-3.42 (m
1H), 3.18 (t, 1H), 3.08-2.98 (m 1H), 2.85-2.75 (m
[034411H) FoRowigdrek8dyray anbi)gouPtodResz d2&ribaq indEfamjde 24N hydfoxy-3-(4-

{(S)- i 2(1 gfrm%th]?yg Eﬁpyr% 4 yi)' %tgg/li 'pg%mﬁ 2% phélriy?)sﬁr%pizr?amide was
prepar&@@ﬂi] Ex:agTBI 1%&8?% PHERAL AL DO/MS z) 371.0 (M+1) H NMR (CDCL)

R 5-di et r azol
8.2 (B 1T By Ui GRS z;maww%;s D S A T3 18 (¢
1H), 3(’_(#3127@8 (m,"i%)??@%%%?@ﬁﬁ’.5%@@@8{1,015}%6@112 228 A348), N 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] Example 127: preparation of (E)-3-(4-{(R)-1-[2-(3,5-dimethyl-1H-pyrazol-4-yl)-
ethyl]-pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (117).
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[0347] (E)-34(R) -4-Pyrrolidin-2-yl-phenyl)-acrylic acid

nmet hyl ester (697ng, 3mmol) and
wd2(02Am30510- et hyl ) - 3, 5-di met hy1- 1H pyrazol e ( 7841BP2009/053421

3.62mmol ) were dissolved in acetonitrile, potassium

carbonate (833ny, 6mml) was added, and the reaction

m xture heated under nitrogen at 85C for 14h. Cool ed

to roomtenperature, diluted with DCM (20nL) and

filtered through a plug of celite. Wash plugggﬁth DCM

(30 Filtrate was concentrsaated to -10nL g1;¥€/NT
col unped silica wth c / _hexane. Product

with hea 't-Aco and afit concentrating gave (E)3-(4- °—
{(R)-142- (3, 5-di net hyl- {H pyrazol - 4-y1) - pyrrol i
di n-2-yll -phenyl)-acrylic acid nethyl est Lﬁas a
[0346} acky, pal e yell ow solid (804ny, 2.275mmo1," 75%).
[ 0348] Fol | ow ng procedures anal ogous to those

[0347desCE)- MCR)J}MP)EKQKIM B-yRphdnly))-adry(id-atidmhetlyl ester (697mg, 3mmol) and

RANEHERR o T e ORI .

potassﬁ}np%gona% 27 %6&%&%@%%@d%ﬁt‘rﬁe 2adtlof- mlkﬁré\@a(dﬂli whler nitrogen

at 85° (i|ﬁ|)r 141; (Zfoplqddto IO | teng)egzgu ddllu_‘[ Wltm%% 2ggOngL) a11[i|)ﬁ telgd‘y}gough a

s b g o T o

on silieg withdFEtO&Rc 2lexand P¢datucglut8dHyith AcDEtQA ¢, @Hafter concentrating gave (E)-

-G B G ek By BB T By st 2t ppmy-acrytc cid
methyPésR|a aﬁék?%ﬁle@[eﬂo& s@ﬂl@gge()ﬂ( %n2 37506t hydeh.- pyrrol i din-2

-y1) - phenyl | - propi onam 20) . [0350]Follomrng

rocedur es anal ogous to those described in Exanpl es
0348£ 8, QQ@W@g@rocRgurgs analogous to those described in Example 2 I‘?pE) 3-(4-{(R)-1-

[2-(3, ﬁéﬁq{e@r@f 18 5]5}4‘212(0@ R)y;jl)letflélﬁ?[l(r&hd?ﬂ qtﬁ%}ﬂh&yﬁhﬁ&hm@?ﬂﬂ)ﬂmﬁ&e was

azol o rrolidin-2-

pne
preparnqlfﬂ]ﬂp aiﬁgaﬁéﬁﬁm@lvﬂa& o) psanfedolacb /NS (réz)s 3 5. @(M:t@o H-NMR

eoP) T30 5 275%1&@3"%@%@265%?5%5@ Sl 134 1)

3.1-2.p¢e pan ) DN206 (br m, 1H), 2.75-2.6 (br m, 2H), 2.6-2.5 (br m, 1H), 2.5-2.33 (br m,

IH)’zng) fﬁﬂf‘#%ﬁé %p}éb (2 Et hyl - 4- hydr oxy- butyl ) - 3, 5-di m

-ethyII-pyrrolldln 2 y1) - phenyl PN- hydr oxy- acryl am de
[0349] 10@xam le 23: @Bepawtl&pbrdwyardxvyes of-((R)-1-2-[2- (1 hydroxy-l-methyl—

(E) é ) - 1-[ -S di net hy1l- 1H pyrazol - ) - et
ethyl)rqyrwﬂq[bﬁr phmkm 3yl -ﬁﬁw&ngrl)rola%p;ﬂ-ylérpﬁeml P@tm‘yrar@é@ @Y 20).

(0.85 g, 2.4 mmol) and potassium hydride (115 ng, 2.88
OSSO](mD |Fl)llb€1n§ p@oc@’%r%@&rfaﬁ@égi th%s@'aescgl'bg@inhﬂan%lk; OKi188& 2. N-

was added 4-° brononet hyl tetrahydropyran 945
hydroxg3-[45((®9- lﬁ{?ol2)(1 -hpideoxyt kg thel-ofhsD) vy wadlp[ waelpgdding -y rhyl}

E tr 6
pymol D S b LR e s R e AR L 18 B 3 mot,
13% ywdld)nLEMNY (mag.et3aRgM-AlNe | ayers were separated and the
organi c | ayer was washed with nore aqueous anmpni um
chl oride. The aqueous | ayers were then washed with
nore ethyl acetate and the conbi ned organic extracts
were dried over magnesi um sul fate and concentrated to
a yellowoil. The oil was then purified via silica ge
col um chr omat ogr aphy (100: 0 to 0: 100 heptane: ethyl
acetate) to give (E)-344-((S)-1-
{243, 5-di mret hy1- 1- (t et rahydr opyr an- 4-yl net hyl ) - 1H pyra
zol -4-ylFethyl | -pyrrolidin-2-yl)-phenyl Facrylic acid
nmet hyl ester (160 ng, 0.35 mmol, 14%yield) as a
yellow oil. LG M5 (mz): 452.5 (M+l). [0351] Fol | ow ng
procedures anal ogous to those described in Exanple 2,
(E)-344-((S)-1- {2- [3,5 -t#snet hyl -
-(tetrahydro- pyran-4-yl net hyl)-1H pyrazol - 4-yl ]
-ethyl} -pyrrolidin-2-yl)-
phenyl] N-hydroxy acrylanrde was prepared (109 34 Ny,

PN\ — - NSNS -, o




WO 2009/ 118305PCT/ EP2009/ 053421 Cul ture Col | ecti on)
cells were then transfected in 25 cn8 flasks with the
wo 200a11BMA usi ng Cel I fectin reagent. Determ nabCDEPDNI/053421

smal|l scale protein expression in Sf9 cells

[ 0353] Virus-contai ning nedia was collected fromthe

transfected cell culture and used for infection to

increase its titer. Virus- containing nedia obtained
Examﬁfet199 fn"éﬁafﬁwﬁ%‘f (Ef—3 6%? 1|-{‘2'1[1V{’QfEtHy?leﬂh?@fox{yfliu@ﬁ)-:‘b,%?diﬁlethyl-

protei n expression. arge-scal e ei n” expr essi on
1H-pyraoldnd] ¢tdauHcpytrr®slmr2@d) pl!mwl]piﬂﬁlyésowea@ylaaédieaﬂm-t h 5

x 107 cells/plate and infected with 1 nL of

virus-contai ning nedia (at ansapproximately MJ of 5).o0

%3 days, the cells vve e scraped off the plate and

veent ifu@@/’%@ r pmaf m nutes. "

nfrom J10-. 100 cn? pl atéS were resuspe

of iéécoldlysns buf fer (25 mMtris- p .5, 2 nV
EDTA, 1% NP-40, 1 mM DTT, 1 nM P MSF). The cell's were
stirred on ice for 15 m nutes and then ntrifuged at

To an el mizfse POIE) 3o(4mi(Alit €5, ﬁ’tsirmffth)daltH-DWaml-@Tﬁt%é(H geerolidin-2-

T :
yl} th{iP? %r c a%cpl%]g@l %Lﬁer&@ Q5 5 %gnr%g%l Cd oqo'&%%ﬁ%ﬁgbﬁg?ﬁg 2.88
mmoljand-. ()mh tmyé[@ﬁnm |dueethyltshlfdﬂdn(_9 bf/vRwasddded s - HCL, pH

bromofiedF e L B S G L G b SR A G 1ol o room

tempe@AGE hn®dtirdd vl it Sgehi€ds 1 AAHt Hrad thed Quiidhed with aqueous ammonium
reduced- gl ut at hi one, 100 mM NaCl, 1 nM DIT, 10%

chloridq apdadded ity cthy licelgteal he pers WErﬁz%?ﬁ%raféétand/thwrgamc layer was

Washem%@rgg 60[19 %ﬁﬁxbk@é&}ﬂ&%&ﬁhﬁc&ﬂé UL efré @&e%@ \u@ﬁ\&l with
protein were carried out in a al Vol ume o

more atloyltaedtate agd 1S cngbokd GERnidDACaqs weteidnied E@errmagnmlsm}d@fate and

1
concefltt By g La T O SR g i AT, s BT egraphy
(100:01690)100 hbgra@e kihyl dttatd@ S0 a6 aAYR3L[4-((S-NE2MB SsEmMe yPI -(tetrahydro-
absence of inhibitors. The ass was carried. out

pyran-gey/ligthy ) Hapyaazodtt- %hﬁhélﬁtPYfT@Hél@r%y%pheqyélracmlqﬁcrﬂfp%éyl ester

K A A d by the
aco-iider abe) ignaisor e et et Lenapd b L1

of the reaction mxture were transferred onto
[0351E|\/|\/B311m@dg w[olédmremaargeuuwm‘e plosceipepimeinamysle ¢, @8l (S)-1-{2-

3.5l aph B bR W oy AR b bR -

phenyM@ﬂl%df{ﬁklfb@@é Frahﬂde\mlv&srprelm@d\j(nbw  GUaflg, \ASURM S0 D8 % Sricl 4 ds&i off-
0] | es

n
white %@@9?@4‘8@@@%5@#2(@@91/)053421 vacuum was connect ed and
each well rinsed wth 200 pL 0.5% H3PO4. Menbranes

Exam\lg@rlgorﬁm\@qlmqomg@d four tinmes on a shaker with
0% H3PO4, once with”ethanol. Menbranes were counted

[0352pf t %e dadtiAGrudbo AFRLADE ?F@@Smt\ﬂis%sedrﬁ%hérﬁﬁ al r@comblnant
ackard TopCount 96-well franme, and dition of

baculqyiruydiat capfexMeeROSHDMNIC Falypepdidk aiftil)lsfel @@rqutm@mwreéiDAC
codlnggr%%ﬁ)ﬂlv@etreegarg¥ C eg:ql?tg thd ﬁgﬁ @@&' c%ﬁ 11@19 gé%ﬁgi@na%g lﬁl)epigdc%l% seelectlve agar

centage in Ion of each
plates aColfﬁ)nIeS) mthnmmmmmf(thnsﬁuabh yecﬁleﬁlﬂs int@.thg viial gatbnid) cpiied by the
al ¢ tions | ut:3 x 4

bacteriaml tﬁ@\' r\)&lﬁ@ co smg?]%lak%ta@% Eﬁgl ngac%lig)nwere isolated

from tM@BAc%)rtaQ?%ﬁaYldﬂYdtpllhsm ﬁrﬁ%ﬁ&dpl@ﬁe(ﬁ%y@@ Ee‘l’l% ot 5”8 (American Type
control (4 wells) 3%%!\/50 I nstead of conpound Bat h

control (1 well):no reaction m x [0356]1C50 val ues
were cal cul ated by |ogarithm c regression anal ysis of
t he percentage
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i nhibition of each conpound at 4 concentrations
(usually 3- or 10-fold dilution series starting at 10
w@BJoo/1issoeach experiment, the actual inhibitioPChyP2009/053421

ref erence conpound was used for nornalization of |C50
val ues to the basis of an average val ue of the
reference inhibitor: Normal i zed | C50 =
nmeasured | C50 average ref. 1C50 / neasured ref. 1C50

Culturb @%ﬁ&]tﬁ%?mﬂs %er%@l@ EERF&ddTRBICEO MadiR vEURRE VARMINA uﬁlng

average 0.3 pM Test conmpound in experinment 1.0

Cellfegmremsmhal ization: 0.3/0.4 = 0.75 pM [0358] For

exanpl e, known HDAC i nhibitors or a synthetic

Deterr?fﬁ&ﬂ'iyﬁa_&(ﬂsﬁﬁlltsbgé gf%fteiﬁ!@[%p %%oﬂ%%@)f@c%ué ef erence conpounds.
I ng 'S protoco e conpounds of the

present teachings were found to show | C50 val ues for
[0353 HDAG iTustspipingrmedia vhecalkenigd ﬁforrntil‘m abesdiectdl @tiagltwman@ used for

1nfectlgg 9(1 1tn Qse iR I%tero R/u%tg O uotnta(%l%lﬁg gl%d e%%?tg{) 0 rog I\% (?6 énfemon was

r om about
used f(blda@b@t:lztle ﬁro}r):Ml GXprkfﬁ)ﬁ Fbﬂlﬁﬁg@}sfalb |pﬁot&n RK@¢$stlas] (ﬂ&:&ﬁyound tissue

culmréglg‘égs %ﬂ%g‘%%gc%éﬂ% Iég /@ggﬁg na@fect\/\gwuh 1 mL of virus-containing
medlazggg/a%ﬂt%;%f?@a? 'f\/ﬁm/ AR3A2days, the Q@lﬁ]’dfﬁé sérﬂﬁbﬂ%fﬁl}ﬁb bhla&and

in the art w reC| ate, nunerous ch angzes and

centrifiyget 4tiS0Q e Ay 5cramut§fé Faldiachicss frora 1858y E00ess cplitee avere re-
t Nt
suspet}%?g ?}ng%(ﬂgﬂsogil 1 i—ctotlcggmg ﬁglrt&S L3 1h§ H@E p\Hg”;g,o%J%ﬂ\)lfng%A, h ‘%gNP-40,

present teac
| mM IDItTenaedd B M&F).aThe <lis h/er/easltmd oo fhbal § mmutdsiand thea centrifuged at

Sco t he present teachings. WO
5’00056‘6%5&%%%%/ EP2009/ 053421 CLAIMB Wiat is clai med
is: 11. A conpound of Formula I:

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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0O 1\NOHR2IHA-. R3 2 3l; 4or a pharnaceutically

acceptable salt, hydrate, or ester thereof, 5wherein:
woe2000a18)5 a si ngl e bond or b) a doubl e bond; 7p¢T/APINNZ053421

i ndependently are a) -L-, b) -L-OL-, ¢c) -L-S(0)mL-,

or d) -L-NR4-L-; 8L, at each occurrence, is a) a

divalent C1_10 aI kyl group, b) a divalent C2_10

al kenyl group, c) a 9divalent C2_10 al kynyl group, or

vacuufwa c6RYRt@nhd @%%ell’h%%@ 'WnthQ@Q ElLQjC 599 )P0, OMtefn‘B'fhﬁki Nlere
IS 10substituted with 1- is a) H,

removex ir]_cbwgﬁh}z@ foug pmgp@ on g );hegeozltll d. Og({> I(I@R{_%, ogqe(mlgl ethz}nog Membranes
were c%&) iﬁér%?{é a%n%f@ntt @%ﬁ?{% 4$éu%tégyﬁ b&’&'aha)/ ’l"op%’o?lﬂp% &flll

— group,
frame cynd laddiebe v DE] Ky/lvel roﬁMIC_R@S(]iNTﬂ“ \%$ (Hdbkﬂrﬂbre]ﬁj@rveﬂles Were calculated
by llnqlglg}%%ﬁgglg) ﬁﬁrou%tb%@%ée?ta%?n 1t19%$%§ﬁb§93113° Y 11& Pjplpégte at4
concentREigRERd@N 01208, &hndl®aMyp) hal ogen c) -N2, d) -CN,
e) a C1_10 al kyl group, f) a C2-10 16al kenyl group, g)

a C2.10 al kynyl group, h) a C3_14 cycloal kyl group, i)
ICso cafewdgfions aryl group, j) a 3-14 17menbered
cycl ohet er oal kyl group, k) a 5-14 nenbered heteroaryl

Input:group, 1) a CL_3BG a[Keuy &mg onl®MOBYCAONLAcAbiME, noh)
C(0)C1_10 al kyl, and o) ]8:( 1 10 al kyl, wherein each

of e) - o) optioresheds
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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19i s substituted with 1-4 -L'

b) -C(0)

WO e@muInisnx e,
-R6, 22f)

=N- L'
group, |
23group,
group,

m
Table 32009/ 118305PCT/ EP2009/ 053421 24qgr oup,

-R7 groups; 20R4 is a) H,

or c) a C1_10 al kyl group; 21R5, at each

is a) halogen, b) -CN, c) -NO2, dyCDER2008)53421
-0-L'-R6, g) -S(0)nR7, h) a Cl1_10 al kyl

) a C2_10 al kenyl group, j) a C2_10 al kynyl

k) a C3-14 cycloal kyl group, 1) a C6_14 aryl

a 3-14 nenbered cycl oheteroal kyl WD

or n) a 5-14

ORG,

menber ed heteroaryl group, wherein each of h) - n)
optionally is substituted 25 with 1-4 -U R16 groups;
o ;ﬁﬁ&k:?ccqiéfﬂﬂﬁ i's a) [Heofhoufl8: HPAC-1 | HCT116
?n@{& 19 ol A C1 10 41 kyl group "%".Qor {0 | 1Ca o
subst it ‘é%l M| Rie oups; 28R :%[ s0 (nM)
b) 1- OR8, c) 3~NR8R9, td) a|CG _10 & kyl 4@gr oup, e)9 a C2_101
atkenyl gl O {)) a 5\’0‘2_1( al kynyl—29group, 9) €314 13
cycl oal ky 3 oup, h)’a C§ 14 aryl group, i}) a '3-14
nmenber ed cyql ohet er gal kyl] 30group, ox2j) 4 5 34 53
refbered—heteroaryt—grou, wher grn—each—of =)
opt4i onalll y 1Q supstifuted 31witH 1-4%3 L - F216 91r oups; L1
32R8 and R9,5 at pachjgoccyrrence,| i ndgpendent | yeare| a)o3s
H; b) aTC—10—atr "“our, C) a |20 atkenyl—33grpup;
d) 6a C2/10 & kyny] up,| e) a @3 _144ycl gal k¥# group, 8
f) sa Co6 14 | group, a 3-14 34 nberjed
c?,'c! ohetler og!ﬁiy! ggr ogp, gz rh alp 14Hr@nem\red > 0.6
hetder oanyl droup ein each b) 47 35h) optionall (.35
I S gsubst/ituted Wth 4 {L' - groups R10,| at «ach
nr‘r‘9urrp_r!r‘p, 7iec a)l hal ogey, b) -d ‘I, 2?@- NO2, d)zenxn 0)3
-OH) f) |- NH3, 37g) -NH(C1_10 al kyl), 491) - N( Cl1310 3
2z 1) L,(L)-Cl_l alrk C(,0)OH
381) -(ynx-ﬁb1 1 %? m - QH,gg) YO\JQF1 _10 04
al ky/1 , 0) - 3(0) NH2, 7 51 1.2 4
20 3 11 52 2.7 43
21 8 21 53 0.9 1
22 7 13 54 3 4
23 19 97 55 2 1.1
24 8 43 56 1.7 5
25 5 7 57 1.4 1
26 7 29 58 7 36
27 6 11 59 8 35
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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39p) -C(O)NH(C1_10 alkyl), q) -C(O)N(C1_10 al ky1l)2, r)
-C(S)H, s) -C(S)-C1_10 alkyl, 40 t) -C(S)NH, u)

WO S MNICL_10 al kyl), v) -C(S)N(CL_10 al kyl) 2pCTEP2009/053421
-C(NH)H, 41x) -C(NH)Cl1_10 al kyl, y) -C(NH) NH2, 2z)
-C(NH)NH(C1_10 al kyl), 42aa) -C(NH)N(C1_10 al ky1) 2,
ab) -C(NC1_10 aIkyI)H ac) -C(NC1_10 alkyl)-G _10

I K S NMkyl ) NH([CTL_I0 al
Cgﬁg& _8? - Thellir 5 J #?ngﬁe thD & HCT116
O)m E™ ks (%M)’ -5(0) 20H, " Y9 - S dfm @D 1#Cs (M)
a1) 39(0) NHZg0 459K) - (O nﬁkbﬁj_lc alkyl). al)i7

Qﬂ\nrf\l _S|(C1 10 3l kv \’2 an
\Jl TITN -I-\J CAT y-l-l L, AT &= - \J CAT l\] l Ullll A

C1_9_L0 allkyT 236gr pup17@0) [a c2_1d al k&yl ~droupé ap) a 50
C2540 allkyn grpup,gsad) [a G _i d al kgxy grjoupggar)|a

(@] i(!;‘-n 47hal §g| ky grgr?up, as) a 3 149?"(\/(4 aal I(\/I gr nup,1'4
atYla C6_145aryl| grol®p, qu) a 3-j14 nidfber ad | 0.5
48cycl ohetergal Kyl oup,| or av)[a 4 menberegd

he %rnaryl ggnup 8{1 4t each nrrilroipnrs, |§§a\ A 160
di val entf C1710 a kyIZS@YOLp, b) 4 divi@kent |C2_28 32

at kenytgroygp, i&n‘r&al ent 210 |Ky oup; @)

a Z(?eval 2Nt P_i 0 ala kyl] group,| d) 1:9 di val enthC1 0 360
al kpxy groups 51pr ﬂ)oa qoval ent bonlcd)5 and 52m0 at 160
or 2. [z LUI pout 571 of

al lev1) 2 LY

eachocaurt
cl $m 1, S% har rrég%utl cally alccep]t e |sal 180
hydy at e, or 6ester t hgreofl, WO 107 170 540
2009/118305PCTH EP2609/ 053421 2wheretraRI—+sH—=a €210
al ®kenyl |grofip, al c323% cycloal kyf gr'®8p, or a 3-14 10
megder ed 3cycl oheterQaI k)l group, whgpei n eac@zof I he
2 10—ahkeny up—the{C3_14 cyeloalkyl—tgroup; vl

M — Dy 1S ®
AtHe 3-14 m{z%er ed Al ofjet er oal kyl dPoup |op naI y 180

I sgpubstlituged Wth k-4 3-L'-RS [groups, and Lloand R5 3

areas—definedipclaimyq. 13. T conpound—any—of
cl&nms 1 or 2, of aYharrmceuticlal ylléccept abl’e sa t,
nyggate, or 5 200 115 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, 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.
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10

11
12
13
14

15
16
17
18
19

20

21
22
23

2ester thereof, wherein RL is a C2-10 al kenyl group
optionally substituted with 1-4 groups 3i ndependently
wa@eedoeaissads f rom hal ogen, -CN, -NO2, and - CF3. 1BECT/REP2009/053421
conpound of any of clains 1-3, or a pharmaceutically
acceptable salt, hydrate, or 2ester thereof, wherein
Rl is 2,2-dichloroethenyl. 15. The conpound of any of
claims 1 or 2, or a pharmagguaiMsl |y acceptabl e salt,
hydrate, or 2ester thereof, wherein RL is a C3_14
alk | group or a 3-14 nenbered cycl oheteroal kyl
IM&lch of which optionally is substituted with
1 4 L ar erein L' and R5 are as defined
L. 4|nA6P%PﬂW¥‘f%€EﬁWé conpound of claim5, or a
pharmaceutically acceptable salt, hydrate, or ester
t hereof, 2wherein the C3_14 cycloabkyl group or the

3-14 menbered cycl ohgt er od#? rodp icy sel ected 3from
a cycl opropyl group, achc‘bb tyF gr@up, a cycl opentyl
group, a cycl ohexyl grd Y cycl oheptyl group, a

pyrrolidyl group, a pre |dyI group, a
t et rahydrof uranyl group, and a 5tetrahydropyranyl
group. 17.The conpound of clatn11, or a
pharnaceutically acceptable salt, hydrate, or ester
er eof rein ' C6 14 aryl oup or a 5-14
sl S Gyl b nfrreat prdttmtien oot onal 1y
3is substltuted with 1-4 -L'-R5 groups, wherein L' and
whessing e as deflned in claim1. 18. The conmpound of claim
1l or claim or a pharmaceutically acceptable salt,
“hyﬂwéﬁggkﬁwnﬁéﬁpb?d??@ﬁ?ﬂﬂd wherein Rl is a phenyl
group optionally substituted with 1-4 group
Y st dapdmaedsrily sn%er borda s Pokr il agaq@mgrmor Nl B L
C1_10 al kyl group, a C3_14 cycloal kyl group, and a
L, a@sac:bzpcawwn%gﬁ @lﬁpdlvwh@r@maléﬁlcﬁﬁom b¥ﬁ divalenn G iaplkgnyl group, ¢) a

I
BRI S, N S P T P
amQMDWﬂ3wﬂﬁhd -L'- nd Rl are as defined in claiml.
19. The conpound of any one of clainms 1, 7 and 8, or a

R' phaHyacedt j,ailyl yroap o ptGhd sikasdl troup, d) a C,. alkynyl group, €) a Cs.14
cycloalkyl group, f) a Ce.14 aryl group, g) a 3-14 membered cycloheteroalkyl group, or h) a 5-14
membered heteroaryl group, wherein each of b) — h) optionally is substituted with 1-4 —L'-R’
groups;

R” and R’ independently are a) H or b) halogen ¢) -NO,, d) —CN, ¢) a C .o alkyl group, f) a Cs.10
alkenyl group, g) a C2.10 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;_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'—R6, g) —S(O)mR7, h) a Cy.10 alkyl group, i) 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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24
25

26
27

28
29
30
31

32
33
34
35

36
37
38
39
40
41
42
43
44
45
46
47
48

49
50
51

52

1

2hydrate, or ester thereof, wherein Rl is a phenyl

group optionally substituted with 1-4 groups WO
wQ@0@9/11s88805PCT/ EP2009/ 053421 3 i ndependent | y Bel/g#R1002/053421

fromF, O, -NO2, -OH, -0OCH3, and nethyl. 410. The

conpound of claim1l or claim7, or a pharmaceutically

acceptabl e salt, hydrate, or 5ester thereof, wherein

grotf, dr$) @5541146@%%&%&&0&@1 g}bﬁ)@r\x}Here@ﬁ edth ofpj 4 @ﬂ)@klbﬂally is substituted
substituted with 1-4 - 6L'-R5 groups, wherein L' and

withed-4arle—Bs SdPFned | n cI a| m 1. 111. The conpound of any
of clains 1, 7, or &)har graceutl cally
,ab%a@bpawr@ngeap&a)@mw ,eC) —8YO)eBt.¢¥ d} wer- @@ﬂkyl\m@p@pﬁonally

ot ith FETECRI IR N 57 1, 1 Sk © A SEb

R’ s)ét ﬁéﬁal (?@{dl I#Iui}{edam 3 510 EEJgP%r%ﬁ%Q%QfCQ& c)ﬂj{éngl %roup, ) a Cyp10 alkynyl
gronp,rg)el(fem hetoatkydgiplup 4gra(ﬂ{;p4 arghgroopti) aDBla|4|nyen$heb81t dytlohetdroalkyl
grog]a, &r i])nae%f14 Hlembgllreﬂ]hitepoaryl gr(():"urp?wﬂerem eac OIR c% optlonally is substituted

with 1-4 -LR" groups;

R®and R, at each occurrence, independently are a) H, b) a C. alkyl group, ¢) a Cy.1¢ alkenyl
group, d) a C,.19 alkynyl group, ¢) a Cs.14 cycloalkyl group, f) a Cs.14 aryl group, g) a 3-14
membered cycloheteroalkyl group, or h) a 5-14 membered heteroaryl group, wherein each of b) —
h) optionally is substituted with 1-4 -L-R' groups;

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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s W

B W N

W R WD

6 712. The conpound of any of clainms 1, 7, 10, or 11,

or pharnmaceutically acceptable salt, 8hydrate, or
wesdoenigsher eof, wherein RL is WO PCT/EP2009/053421

2009/ 118305PCT/ EP2009/ 053421 9 10 113. The conpound

of any one of clains 1, 7, 10 and 11, or a

phar maceutically acceptable 2salt, hydrate, or ester

whébrreat H, m@gqoeam&nmgmﬁp,&e:tgqg&@%aﬂmg}duchbrlal3 1£achbefed
whi ch optlonaII%?3|s substituted with 1-4 groups

cyclphgipraad g, weareiacaeh ¢ rtbfhﬁ?hwa&géﬂ groypphe Cagy @‘J)Cdr&%yl group, and
the3: 1(4%?&9&@& @éllc)he{e%ugy‘f' gf&cﬁ:% ?ﬁ&rﬁl’lk)iﬁ 3ub§t§gtt-eagv1th 1-4

nmenber ed
—LeBcgmhﬂiem®hhkvﬂ§zneﬁﬁmﬁnﬁhamkwmﬂ—(s 14 heteroaryl),
6-(C1_10 al koxy)-(C3_14 cycloalkyl) -(C1_ 10

. cy?ﬂ%%; otrr‘ ﬁ(?‘{ﬁ(‘h £ e)iT&I gl %%?%t Cf, 49 AcEept olg?g]]li %gldrate or

estdiaheﬁ:‘éof,l\ﬁheihlhﬁ 194 @um,all&n@ggdﬂ) qitk)ﬁﬁllw subpstituted wathd24 gﬁ)ups

Gl Y8 vkt &/Er Sher Bbd Ry oroup. “and &

5-14 nenbered 10heteroaryl group, mhereln each of the
4. C1_fg: @hrb)bhn@éﬂd—h@fo,f claifis C3,_diQh akeatyhti @9 UpseptabR s€12, hhdrate, or
1lal kynyl groyp,.the C1 10 alkoxy groups, the C3_14
esterylqresd) ‘P(})’/?relﬁr%dfb%z dightorggthanyl.ar i groups, 12the 3-14
nmenber ed cycl ohet eroal kyl groups, and the 5-14

5. nem%r(%%lﬂ@ﬁﬁ@%loﬁlry)blf c&[rﬁéflp%j g %@ ﬁtphﬂﬂﬁtlcé%ﬁchﬁy %é@ﬁﬁﬂ)l& wWiedydrate, or
- ' roups, an : are

estqydlqrepfgwheyein R is g Cs. 14Fz:ycloalkyl group or a 3-14 membered cycloheteroalkyl group,

cach of which optionally is substituted with 1-4 —-L'-R’ groups, wherein L’ and R’ are as defined

in claim 1.

6. The compound of claim 5, or a pharmaceutically acceptable salt, hydrate, or ester thereof,
wherein the Cs.14 cycloalkyl group or the 3-14 membered cycloheteroalkyl group is selected
from a cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl group, a
cycloheptyl group, a pyrrolidyl group, a piperidyl group, a tetrahydrofuranyl group, and a
tetrahydropyranyl group.

7. The compound of claim 1, or a pharmaceutically acceptable salt, hydrate, or ester thereof,
wherein R' is a Cg.14 aryl group or a 5-14 membered heteroaryl group, each of which optionally

is substituted with 1-4 —L'-R” groups, wherein L' and R’ are as defined 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 each of the Cy.19 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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l4claim 1. 15 114. The conpound of any of clainms 1, 7,

10, 11, or 13, or a pharnaceutically 2acceptable salt,
whyawaissps or ester thereof, wherein Rl is a pypewab3n9/ 053421

group optionally 3substituted with 1-4 groups

i ndependently selected fromF, O, Br, -OH -CF3,

nmet hyl , 4ethyl, n-propyl, i-propyl, n-butyl, t-butyl,
ind@yeiBéilylseRERPom .- NOELOH, - preRydnd Bakr@pyny!

cyanonet hyl , 2-cyanoet hyl, 3-cyanopropyl,

yclopr yl 6tetrah dr opyr any Ineth nyl ,
10, ndTirGoft Bﬁﬁfﬂﬁﬁm Porafsiinrhar & GREBHHEHSH Y werggﬁer;%ﬁ frgdrate, or
estokthefeoflWherdih:R 'I3a 594 nldnbeRdd @td%‘zﬁf&l@&ﬁyéﬁtféﬁhﬂby substituted with 1-4 —
'R?cceptable salt, hydrate, or ester thereof, Wwherein
L'-R1 gioyps whgreay bl a}lld Ryraouigs dtfisebistdlaitled 9wi th et hyl. 1
WO 2009/ 118305PCT/ EP2009/ 053421 216. The conpound of
1. 20YTRNR noufd 3 IS oF clafms £, oP10, bla pRE ticall table salt,
phar mace toluc(!al ??agélemst ag7l e sOaIJOt apﬂ ”aﬁ"e“ oriest er ablesa
hydriteraefter thirepe Wheﬁin ihs Sal 4trhéraboréd lgt’rt@uqu"yl gropy misdigbted from
group, 4an imdazolyl group, an oxazolyl group, an
isoxazolyl group, a thiazolyl group, a triazolyl

Sgroup, Q4 tetrazolyl group, each of, which P
optlonallr_?¥ substi t uty th 1-4 grd%ﬁ% Eﬁij
6|ndepende ly selected mF, d, CF3, nethyl,
ethyl, i-propyl, t-butyl, 7(trinethyIS|IyI)nethyI

benzyl 2- benzoxyethyl ghenyl and 4-qﬂ1nophenyl. iv,

117. The cohpound of any of claims 1 or 7, or a
pharmaceutical |y acceptable salt, 2hydrate, or ester

thereof—ﬁﬂh@reln RL is ndonI gr aL a <t —N
pyrazolo[ﬁ Al a] pyri dyl gﬁéﬁ %%?WN %f‘»
(ol ¢)
v, vi, vii viii,
<3N N—N
~$\ ~ \,I_N li ‘N \§Q \
S S H H
ix, X, xi, and xii,
N-N
.
Ny
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

134



—
)

O 0 1 N n B~ WD =

e e e
AW O = O

Ju—
SN A WD w

~

3a pyrrol o[ 2,3-b] pyridyl group, or an
i m dazo[ 1, 2-a] pyridyl group, each of which 4optionally

WO 2009305 t uted with 1-4 groups i ndependent|y Bel/gR1082/053421

fromF, d, Br, -NO2, 5-CF3, nethyl, ethyl, i-propyl,
t-butyl, 1-hydroxy-1-nethylethyl, phenyl, pyridyl, and
6pyrazi nyl. 118. The conpound of any one of clains
1-17, or a.pharmaceutically acceptable salt, 2hydrate,
or esterNthe , Wwherein R2 and R3 i ndependently are
H F, d\a . 119. The conpound of any one of

cl ai ns 1-&8, or a pharmaceutically acceptable salt,
2hydrate, or ester thereof, wherein Y is -L- or
-L-NR4-L-, and L and R4 are as defined in 3claiml.
120. The conmpound of any one of clains 1-19, or a

Pnel o hnfal dhvoF SRR 3710 anglyof FpRmpten ST accepae

sel Qat Bairdts OMetler ther36X QO R BiRdelactée frdM ik ¥hclId fOkRAch optionally
and L and R6 are as defined in claim1l 12

contp surdtueed ikl 1 Gresouys indeapndsntly sabecteghfrom %él-ggeen, ~NO,, -S(0)uR’,
pharac icakl b S B e, or ester
Phorcof Monefelf PIFERIEPLS I (B Socie”!

- CHACIHGHRA ) (B4 NrdChibered ) IMBIrCHRY]), @ dio alkyl)—(5-14 heteroaryl),

ol etk ETER) 8 4 BHA R BAND abcept bt o sl t,

2hydCatalkdxfy)-€stl e rmdrﬂl%fﬁnyclolM’t&foﬁlikyl),Z—(C%oalﬂdixz)il(fﬁm heteroaryl),
Cl 10 al kyl group optionally substituted 3with 1-4
gr otipslojafdt BeHBent iy akend @ram. # Fomadodyl @rure Caneycloalkyl group,

- O ey %rﬁifgfbuﬁsyia 59 48RRI BB Bodp, ahdd sTEmembered

conpound ‘of any one of cl ai
phalratercayt growp,. wheamic ephabthe Gab alkyl 2oy tt €, 1alkaast goup, the Ca10

E %&%ﬁf‘[ﬁé 61_% aﬁl?ox?%lroell%tsﬁge &g_grpyéloa yI gr(_)u%lg,z tge_%%_'m aryl groups,
the 3-14 membered cycloheteroalkyl groups, and the 5-14 membered heteroaryl groups
optionally is substituted with 1-4 LR groups, and L, R’, and R! are as defined in

claim 1.

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.
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3-C(0)CH2-, -CH2CH(OH)-, -CH2CH2CH(CH3)-, and
-CH2C(=NOH) -. 124. A conpound, or a pharmaceutically

w@ewepishbs e salt, hydrate, or ester thereof, tPEI/EP2009/053421

2conpound sel ected from (E)-Nhydroxy-3 -(4- { 1
-[2-(2-methyl- 1 Hindol-3

-yl)-ethyl]-pyrrolidin-2-yll -phenyl)- acrylam de,

( E) td\- hynfeQ‘)éMrpBunc( cﬂf'an& ohe of Gaindsll, F-1009PLE,3r a pharmaceutically

y1) - propyl] rrolidin-2-yll henyl)- acryl am de,
( E) acwm%@ 6&5’ g(}/rat@,gpr e?teg_thereof Whereln R is'a thienyl group, a pyridyl group,

- 2'<1n( 1%'4286’@ %ro%p ya:lq)oxgﬁchiligrow bh %lokegjoﬂfl %rou}ﬂl 4 thleﬁt?l%/p gl%ilp, a triazolyl

acryl am de,
- [ 28r0@p, et Itqntazolmbgibup taelyqi)wletlhwtionplw isohbstitute@wigh 1 -4 groups

-phenv1l) - h
(2ot R i S ors b R ighgrybuy.
- aC(ﬁryrhaﬁilldﬁylﬁtﬁéth% baney 10X bedzoxféhyl{ penyl, and 4-aminophenyl.
-[2-(5- nethoxy 2- nethyl 1H i ndol-

3
()é;' ?7N- hy (f)? prglrlr?(i Qltd any o %cla{n@s ](%rp pHE%y?zar%%(r:é/uti%gﬂydgzbeptable salt,
H i mdieake, %T)ééltértﬁ&law ey R' kb irf&l'ogd gfdup, M619[1,5-a]pyridyl group,
acrylan1de (E)-N-hydroxy-3-[4-(1 {24 4
Wd@@&xlﬂ@mdﬁ grapp) erfanHmidigeli 23] pyiidyl gequpygach of which
py r l; =
Jpgiohgﬂ %u‘t%éi!l ft%ﬂﬁﬂ%{ r]él g@%ﬁ% ﬁ{yggr%egt(l@ele%tédélﬁon{l% Cl, Br, -NO,,
- yl)C%t mgthjy L, p‘ghlylf oipragpiyh t-Dutyl, |1 -hypineryyinethylethyl, phenyl, pyridyl, and
dr ox -acrylan1de (BE)-3 -(4- {1
3§m? - but y1- 6- net hanesul fonyl ami no- 1 Hindol-3
-yl) ethyIIpyrroIidin-Z-yII
- pheny | ) FHy-daytiho oixd/o fadily Yhaot eleims(1E) 7 3r a pharmbdeutically acceptable salt,

42-(2; tg;)fﬁ F?[lé} qzrgﬂgl Wgerf}q%a?%%g?;flggep%ncgnﬂy are H, F, Cl, and Br.

yl) ethyl]-pyrrolidin-2-yll

- phfmyl ) ERY- oMo XY okl Yha bt elgims(15)8, b wmrﬁwaﬁcalrﬁaccépmble salt,
-[2-(2-methyl - 1 Hindol-3 -yl)-acetyl] A
- py}p}fd@qtq: dqrﬁstg:tpqzqeoﬁ Wﬂjﬁl‘@ﬁyY)lS.-de—r(y]—é_nﬂ\% —L—, and L and R" arc as defined in
(B) a3 #- (1-benzyl -pyrrolidin-2-yl)-phenyl] - N-hydr oxy-
acry anlde (E)-N-hydroxy-3- {4- [1
- (2- phenyl - 2H pyrazol - 3-yl et hyl )-pyrrolidin-2 -yl]
- philéhyl }The campyulah@fc@y 0(1E§>f drimpdr Bk pr ap{latmeqemlpa}lkya@mtmable salt,

ac rh 5dr§<1: tfrl_:t;}ergc_)f),/ l C 15p %Lr g\ﬂ{ gl n,evtv%er 1 ﬂpshs%ﬂe\ég'e]ci froin H, -

H W@QRP afhd)al aat bl grptyp‘ raﬁcﬂ Ldlhﬂ-Rﬁ areyds]deﬁnemlhﬁ malnh 1
- N- hydr oxy- acrylanide (E)-N-hydroxy-3- {4- [(S)-1 -(3

ég ?./ azoly 1&? nﬁjgyl?c{\p%gﬁoagéf égllglﬁi(% %ié\ﬁﬂrmh?erh%@%l} acE:eptable salt,

(E) NAﬁacee*eycbrtawémovdhk@imyZssséﬂe)crewfﬁmyLd;HTacch@mdeCHQCHZCHz—
ro
iglw ¢Ho) mﬂ-ﬂ?(%ﬁ?u]@&cr yl ani de,

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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(E)-N-hydroxy-3 -(4- {1
42- (4- hydr oxy- phenyl) -et hyl] -pyrrolidin-2-yll
wo plenyssys acrylam de, (E)-3 -(4- { (5)-i PCT/EP2009/053421
42- (4-fluoro-phenyl)-ethyl]-pyrrolidin-2-yll
- pheny1l) - N- hydr oxyacryl am de, (E)-3 -(4- { (5)-i
42- (4-chl oro-phenyl) -ethyl]-pyrrolidin-2-yll
akg,-oNefiyith s yRGhiled T deelet el fdnr 4@1—124, 1CHA2483,—, -CH,CH,CH,-,

4 chloro phen eth Hﬂ yrrolidin | |
eIt b RETy | SR Ay dr GICENHY - (1
42- (4 nltro phenyl) - et hyl] - pyrrolidin-2-yll -phenyl)-

acry, am&%@mg@nd?’or d phrarddec @Ay w6 RIR saﬁr}@@}ﬁté O?Esh!é/rltilereof the
-pyrrolidi phenyl) - N- Kydr oxyacryl am de, (E)-

- ( 4confppunggdectAlfgirahl or o - phenyl ) -et hyl ] -pyrrol i d| n- 2
-yII - phenyl) - N- hydroxyacryl am de, (E)-3 -(4- {1 4242

ﬁﬁz&m et by Gl BB MR ghpyaotiip 2ot phenyi)-
2-phenyl -ethyl)-pyrro lidin-2-yl] -phenyl}
E)Llf\]al'f@d(ﬂ@%/ L-B)-{ N yid-xipt-3-y1)- I{répyII 11 rrohdln 2- ]yl} -phenyl)-

-(2a|a rﬁmy p- tonI ethy) pyrro [
- phe

|
45 r{%wc%& SR IR s ipqrrcﬂwnrawa}dpwnyl
I éyidy- acryl anide, (E)-3 -(4- {1

[2 - Peny.j) 2 ) ]
(Eﬂw dge; ygpgxg b zfryrl:aglgqr e ng e]ﬂy‘lp%rrfo‘?ldhfj? ’ s}zp%hyl)
I chl or o- pheny1) - 2 hydr oxy- et hyl] pyrrol i din-2-yll
phéﬁ?fN)hNWb{HL -timgbh iytiethy By rrdlidip Qe dkphiyl} -4cylamide

[ :-IC r( za ﬁgﬁ (j%: %P—?lgj’)' Rl¥{hogyb r?éiﬂylzq-ylrldof B! t)l,ﬁrgﬁll}h ]-pyrrolidin-2-
ed‘r‘/ 25 thl ) - pyrrol idin-2 -yl] -phenyl}
ac r(Eb alnh yalieox y¢ £I4 k- pheyny B1 H-idbl-3Fy(1gthy1]-pyrrolidin-2-yl} -phenyl)-
-(2 ahfylaimlden 3 -yl - et hyI )-pyrrolidin-2 -yl] -phenyl} -
acry

Y 3
i s by b i g -
(E)PJ;“””I;&[;1 @aczq rhzltl)l&jlﬁpgrro lidin-2-yl]
- pheRyB}(4-{N[ hxﬂ&@xuu@ps yﬁtam H8addi B)ylBethyl]-$ykbRin- 21y1} -phenyl)-

byke
qutﬁp&@ﬂyh fahdic, Dy”0| l dl n- 2 yl)- Dheny f’ N-hyd rOXy

a cyclobu [ met hyl - K
i d|(ﬁ) Q (&ﬁ)l é %ﬂ‘ﬁf I- Putlxi- ﬁy@ﬁl&@g& Ayl p@fﬁodlﬁ indol-3%yl)-ct y1
( E) -m3rphidip2-glyghepd hiNyhyideasyydcrydgmnidel i di n- 2- y1) - pheny1]

-\ f‘(ﬁsil_ngg{{] ff§r2’ lté'?" ; -1 n(e@ang’s lf{oﬁ (épnet’hanesul ?nylamlno 1 H-indol-3-
el T s S

{ (S)EXN 12>‘d(f¢>6ff3 %9Ufb€%ewﬁnmL4Hyﬂdolétﬁwqet)ﬂlfp}frocbh@i-a-yiz}f
y||pmemwmerg1gmydeam de, (E) I\I-hydroxy 3 - 14- [(5)-1

' ai SR Betdngrs MR e P SR B S
{( S)(ElNlﬁﬂrd@-M“wl@ -phengzdHeyfazdl-3- S'Imﬁlljdwymlmum yl] phenyl}-
- yacafidiyidt- pyrrolidin-2-yll -phenyl)-acryl ani de,

( &) (EI% drdg ¥r g' lgp)g%o(lgzl ﬁyaﬂ])yrlc{m 3 y(lmetﬁel Q)yrlro-li%}/nr- -§8l-p?1enyl]-

pyr WGTY%W €2-yl | - phenyl) - acryl ani de,
(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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(E)-N-hydroxy-3 -(4- {(S)-1
-[2-(2-trifluoronethyl-pyrazolo [1

WO 260818305 di n- 3-y1)-ethyl]- PCT/EP2009/053421
pyrrolidin-2-yll-phenyl)-acrylamde, (E)-3 -(4- {(5)-1
-[2-(2 -ethyl-pyrazolo [ 1 ,5 -a]pyridin-3
-yl)-ethyl]-pyrrolidin-2-yll -

PRI A o e

a] d¥- i[\Hlil)rﬁBOnyfb 14 leptiopEthy Ipimqlldm Yiyh-phenyl]-acrylamide,

BB et RSNl

y1) pyrrolidin-2-yll-phenyl)-acryl am de,

(E) (- Bs(éi*{o%yl—ﬁl (4o by -olhI}-fgr -y Bheny-N-hydroxy-
-yl -aowi mldl:o[l, a]pyr|d|n3

1 l 1) - | am de,
b R {&W Bty plgont - BT TR R FofBop vy N hyroxy-
- b] gYPIARIHE3” - y1) - et hyl ] -pyrrolidin-2- yl|
thE)LB-)(ﬁrf{@r Yj(ﬁmdi’@}lor()%}lel%rlf &hylﬁ{)@roﬂdm -2-yl} -phenyl)-N-hydroxy-
42- (Rryi@hidebutyl - 1 Hpyrro lo [2]
r|d|n 3- yl) pyrrolidin

-b
yl % Qﬁh@nwfow Wbr{b&i?,/z(%%lﬁryrp&lﬁmbethylijpymolhfyarmwhenﬂ)
{ 4- demylajude, i dazo [1 , 2-a] pyridin-3

(yl) “(E)- 3{(1%1-){] Ry r(ﬁ 9111' gl ﬂhc%él'))élt}lyl )f(?gb%% ih yl'}aI?frﬁ{%lZ;N Q)Fdroxy

,2-a yrlgl n-3 -yl) ethyl I pyrroI|d| n-2-yll
phéE)ﬁBi@dd;f Y(2Aiddeh]lorp Bhe®y |- dthyl«ﬂ-@ﬁ)rolldlnﬁiylk -Bh¢ryl)-N-hydroxy-
- di metyiigrhide,l - phenyl - 1 H-pyrazol -4-yl)-ethyl]-pyrro
l( IE;j I(EQ-%- X-l {ll- 2-(%—'%1%?%)' Bﬁer'}'gzlr)“ég&ﬂ)%' aﬁ&%‘ A 911} dp%’enyl) -N-hydroxy-
{(5) % 3 nmet hy1- 5- phenyl -i soxazol -4-y1)-et hyl ] - pyr
r ol i(H)-D-Rydrodyl 3-phenyZLhydrox L pherdé-cthyB)pyiNoliyiair B xly-pBenyl | -

-(4 aﬁl{)(lzﬁa)ld&h [ 245

- met en rr

éﬁiﬁ\])-h)gigg)w %r{ﬁl ggafgﬂro %ydptﬁgth&l) _‘[)%}/’H_FOPdln% yl phe

{(S)a-"lfb’ gmide.1 H pyrazol - 4-y1) -ethyl ] -pyrrolidin-2-yll- ph

enn% ﬁwﬁwﬁ% gm F%’ d}}?—%fwgf(@l‘ﬁé‘t};)bxy(p‘;ﬁ?%){lf ?t)&?li—p%fr&](ﬁﬂ& yl}-
hené)st(acr ylam de, (E)-Nhydroxy-3 -(4- {(S)-1-[2-(1

#i{AdR #¢richlomo phq@y})zizlu{dr@cyyql}ylbpml]dm %Wﬂkbhenyl) -N-
| i dihydgxy- agtylanpeny1) - acryl ami de, (E)- 3-

L%ﬁy% Ot((é r{ﬁ [y%% l{]qc%kﬁ %‘hﬁﬁﬂz %lsy/é)* 2%&2@ 3J>y %héﬁé.)z 91% Egﬂ' Jéyl) N-
CyC(EbNrWWYE?! -Hy- 1} 8- 51‘161111!}’ hptopyl}-pitelodin 2zy0] pmeﬂyﬂ})awﬂm!ﬂde

( E) Qﬁé Wh&/r og(xyl %{X ! # gi?%r)l 111& y& f'&érg)r@’z( 8'118 . yﬁmhenyl} -acrylamide,

- Y1 «(Ey-Dyhydrygr 3-¢4- ) -- (2-tmﬂ>i>hqnl@wét}ly1) -paeslydiadiydiephenyl} -
( E) -abdryitatalicloxy - 3 (4 1(3)-1 -[2- (4 msthyl pyrazol 1

( %SL )(g)eﬁ\]h%'d]r(?{))%% {% meﬁly}/ lbu‘[yl) p@/ PXI }él? pKenyW acrylamlde
-[ 2- (Eﬁsk{mqmspycﬁamb MJp)yn@h@MLﬂ yIPyhE i-NihydZoxylderylamide,
- phenyl) - Nhydr ox%/ acr P,
3/3 4- ((ASX [-cyclopropy methyl pyrrohdln -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- 1(5)-1 -[2-(3 ,5 -dinethyl-pyrazol- 1
-yl)-ethyl]-pyrrolidin-2-yll

wo pduenysBys Nnydr oxy- acryl am de, (E)-N hydr oxy- 3pe/#P20§9/453421
-[2-(3 ,4,5 -trinmethyl-pyrazol -1 -yl)-ethyl]
-pyrrolidin-2-yll - phenyl)-acrylamde, (E)-3-
[445)-1- { 2- [3 -(2 ,2-dinethyl-propyl)-5

hy XY, t Ay .

pyrERA: “%ﬂ‘ﬁ DR Rfihidin P b Aoty

-(4- 8 [2 (4- bronD 3,5 -dinethyl -pyrazol- 1

- y 1)(EgtNalyddroxyy3- (43I{65mﬂlrf2£{t€y‘ahydro pyran-4-yl)-cthyl]-pyrrolidin-2-yl}-
phempkyylNadryldmadey - acryl am de, (E)-3 -(4- 1(3)-1

yl)(ﬁiwb‘i/)(%g‘é’?gr{%]m ﬁhfp Foﬂpﬁ él}p)yﬁ_ljiln -3-yl-ethyl)-pyrrolidin-2-yl]-

N- hyPdF id%ri de, (E)-N-hydroxy-3 -(4- 1(3)-1 -
[ 2- ((B)-Namtdnysly-pya-aaspli =[2- (2¥ﬂe)th>ﬂ1ﬂ?bdz]>bpb/5h}¥iyhdin‘3 ?k)%éﬂiyl
phe?:syhbh@l?;y [APheeyl)- £@1aﬁhdéydr oxy 3 |1 >

rro | |n
pherfiY y Yaﬁi/”dé(Rgxlé)? (RF%%IWWWSW{E alpppigyn-3 yD ethyl]
[2p(ysm{1¢mf -Yiormbgsttharylgpidszol - 1 -y1)-et hyl |

- PYIE d%)%/ 3-(ALlds)- 'lqb-ﬁﬁlﬂlﬂu(ﬁgrﬁwh?n%ﬁl@zolo [1,5-a]pyridin-3-yl)-ethyl]-
(E)- nla){ 1 hen ac % m1 i m dazo
-yl - o 1di n - - phenyl } -acryl am de,

(B (EI) Br;ﬁélf{b&)yl (2- Q(chyllﬁ(y@yzolb [L§-2inytidiney hyethyl] EPMPFohfim -2-yl§-
, 2, ﬂhtmylhﬁdiydeia)crﬁamylb] pyrrolidin-2-

yl l Z‘Wﬁ 9%% %ﬁL h?ﬂro%ﬂ rbetﬁ\él lﬁﬂx/rlaﬁolo [1,5-a]pyridin-
;1 gr r cﬁ y%)f)he Lacrylf ydr oxy-acryl am de,
( E) (EI) INylokrdoowy~B-(4- ({(ZS) 1432 pYraz{n22 Q]lpyrazolo[l,5-a]pyridin-3-yl)-ethyl]-
t[]lpyﬁbh&lhsz irllaqmbﬁ;ﬂ} iit;drlaliud-d-[ 1, I ,3]triazol -4-y1)-
(efg) y( ro ép% _{([S%- (H%P(El{)) ﬁ )il)m&%:zro ?g] (jipyrldln 3-yl)-cthyl]-
, 2, PP 1%‘?& gylist ‘jm%yrrol i din-2-yll -phenyl)-
N h)(E§ Nxh’yd@&(y)@ @4’“{@?—1 QFG) H%Jyn{oﬂ)‘f@)S Bblpyridir?3-yl)lethyl]-pyrrolidin-2-

4
! gﬂltnazol %M 1Feth rroli
yl) (%héﬂfﬁ{ - @rfé%;bllé)éﬂ%/ @xﬁcd@P 3clﬂpywlﬁ3$obflbs‘<%lyli pyyrglidin-2-
{( 5)yl}1phe[n2' )2y diory-agrylangde,

yl)g@? g)d]ro i f{@' i @2 Piidiad6] | 2 RS- 3-y1-8RY Y b ffin-2-y1)-

E
(()S) geﬁ 1 2Htetrazol -5-yl)-ethyl]-pyrrolidi
n- 2- (ﬁb -N- hydpdngfﬂgl{ﬁb { @ ;{lzammhehyl(lﬁ)dazb [thyPetr]pyaydic-3-y( ethyl]-
{ ( S)pytroliflia-A-l } -phredyiyrhoryldmidiet et r azol - 5 .
(é)l) qlgf wg% @y@r{ﬁ; ity 'hf%ylplgﬁg%? Sk 1¥-'(;r§1’§1]%‘§nondin-2-yl}-
-tri %I AFAY-35PaHY- 1 - pyrazol - 4y|] - ethyl}
- Py [(EpN- lﬁbfdlﬁo@y@ {m&qyl(galﬁﬂtwla%}@ﬁyl 16(Es)aZJ)\l=4'lyl()|-l’eﬂ1>yM=I§/rrolidin-2-
- (4-y1¥- F@Hyﬂ; a-cbiiar{u(dZ) hydr oxyi m no] -2 -(5 -met hyI
Hpyr azol - yl) ethyl ] -pyrrolidin-2-

i Sﬂzﬁg%ﬁg&qw 3ifd- é@ 1( %)(5 %%@OQJVHEI OX{da_Ol LtY%)eﬁlill ]-pyrrolidin-2-

an:‘bl Ca] pyri din-3 -yl-ethyl)-piperidin-2
-yl ](E) NpllIB%My}S (@@(Sﬂl f{m(@'ﬁ pyrazol -4-yl)-ethyl]-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- {4- [(5)-1 -(2-pyrazolo [1,5 -a]pyri
din-3 -yl-ethyl)-azepan-2-yl] - phenyl} -acryl am de,
W@ 20004430 - 2- hydr oxycar banoyl - yi nyl) - phenyl | - 4pCT/EP2009/053421
-(2-methyl -1 Hindol-3-yl)-ethyl] - piperazine-1
-carboxylic acid tert butyl ester, (E)-N hydroxy-3

-(4- {4 met hyl -1 - -(2-net hyl - 1 H i ndol-3
- y 1)yl ephanly]) d@tyﬂ)ﬁﬁﬂél n 2 - yI | -phenyl)-acryl am de,
- hyl - Hindol-3 . .
yl)&';@ﬂ o Debasrt g ik srotan
(E) W y' hydroxyraciylpnigd.nyl -1 - (2 -pyrazolo [1 ,5

a] Res-B4i i@t rdply RESIRALYS-dim -1 PRSI ol-4-y1)-ethyl
aC'R E’(%q i g?yl f}?d};xﬁ)p O%Ir},J)Jth%?yla 1de1[ ) ' 1%(}2 pyrya)zo o

A)Kﬁ_/rlln L {rr0||n L
pher(ﬁb }\1 Pyl oSH(S%é r@’rpé(l“ﬁzd l-y E}lyl}py{rolgdm@hyl pleengl} -
[(S)9431]3’1~'1m(11,’21‘3 pyrazolo [ 1,5 -a] pyridin-3

éf;yéﬂ Xd’r(Bé; (Fﬁl é‘% % ((%%eléhy'l {pgpagply -}13 et}}yl ]fy(qéshdln -2-yl}-
yr-azo a]pyr|d|n3
yI (E) -By(# ){(&f)ylr [’2@44|—ln‘bmoa)yfz§zb] l—yl)grhi@rh}yqb}}rrohdm -2-yl}-phenyl)-N-
NthdeXl%c@Mn)ﬂﬁam de, (E)- {3,5 -difluoro-4- [(9)-

- y| ((E o>; )a{% [qji 5’dglﬁle§‘]yﬁ) éyljazolnlpﬁlgﬁmy ]-pyrrolidin-2-yl} -phenyl)-N-
- drvpeaianifen de, (E)-3 -(4- {(S)-1 -[2-(3 ,5

- d' r‘(E§ RyhydrdxyEB-piE BED(3, 45¥rlﬂletﬁ9hwrllzom-)l [}llpethquilpyrrghddhh -yl}-
- PhamuIadbRidioxy-acryl am de, (B)-3- (4 {(S

- 1H- razol - 4- 1 et hyl
pyr(&bf’T @1(954 13- (2 ‘H@ﬁ DNPMDérpy sdyjorycd- 9163%4 )aérazolyl -

(E) eﬁly(l}zrpyl{‘qlsi)m 1 yl)[pihep)ll dpxy3acrgamifiepet hyl - 1
ISHEXEZ@ Qh {f‘S)YIl 2- @tﬁ})ﬁlnl) 3. ?Mirrﬂe%)}l %;rﬂtzgl VH) -¢f yl]) pyrrolidin-2-yl} -
zeneu d%yl) pyrroI|d|n2yI] phen [}

N- Hﬁﬁﬁdﬁ;{é@ﬂy[%@-bjgmo(@e‘@yk pyrafol Syl rethyl}pyBolidn-2- yl} -phenyl)-
- di éﬁhycﬂroxslamb;mmol 4 yl) ethyl]-pyrro lidin-2-yll

ﬁy ALY E 013 6 ct 1 5))rro}1drr%13ll}
di an iél) rylﬁﬁlé%lt{?@il- hyd% f(yy aca%yl 221 d}él »

(B) (- Wlﬂbfdﬁow -B1-{ (A1 -[-(6B)ethyl-plyrz( RH-yH-ethyl]-pyrrolidin-2-yl} -
opr gpydylRitriaii@zol -5 -yl)-ethyl] -pyrroli din-2 yI I

h(ﬁ%l A C’aﬁ g‘%@ i#((gf@%%mst%ﬂ@ra@ﬁﬁw et{*}s@ Pypglidin-2-

I| ail Pnyrac 1)-acryl am de,
(E) ~ mﬂ&d@ - R b4t - glﬂ-rml{igzo'l-[l 2y1-(ealyl)%yn%hdfnr-2 $114p8chy} -afylamide,

r opy tetrazol @L{
o F XE Gy oty e i | ltisgeh 4 3 Detbylpyrrolidin-2-
(S) -vii-plrenyD-acelamidas y1- 2H- t et razol -5 -y1)-ethyl ]

PYTER3L Ml 2- beH éthymf fir ?(%frﬁ%{)lyélr ggqet}g@}' -pyrrolidin-
E butyl-ZHt et
( ) ﬁyl%%ﬁemi Eérd;r%xy onI - lghenyl) eNLydro

<y~ AEF P arode)-( B ﬁ;(bﬁ@mythsbﬂmyér(lﬂ)lylilﬂ- 1.2,3]triazol-4-yl)-
{24%4144hpmo¢1d}rphgt}y1bh)enﬁlbiat@tmdﬁl 5-yl] -ethyl} -

pyr r(EB B%L I1(5 1yf'2) (lpbenzylI l]H lafgﬂrlaznl 4- y?) -cthyl]-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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(E)-N-hydroxy-3 44-((5)-1 - {2 41 -(4-nitro
-phenyl)-1Htetrazol -5-yl] -ethyl} -

wW@Rowals3ds n- 2-y1) - phenyl ] -acrylam de, (E)-3 PCHEP{009/053421

(5)-1 4245 -tert-butyl-1H [1
,2,3]triazol-4-yl)-ethyl]-pyrro |li din-2-yll -
phenyl ) - N- hydr o xy-acryl am de, (E)-3-[4-((S-1- { 2-
[ 3, Dicrythinmdt hy! -

é%ifii ?fh%glf FoFY- &f‘ﬁcsz—l S TF %&@‘M Sp¥lby otigin-2-v11-

-(4- {(R- 1- (135

trlmither 31){4%9)11 A=Y hlet 1hHiIt Rt éth %rd 2-yl}-
i phellfsqwérjgﬁlﬁd am de I\ilﬁ};droexri el By otidin-2-y
trlrreth H pyrazol -4-y1) - ethI] ﬁ/l” ol i

d| n- (E) N lnydroww%{ﬁr(lyiib 3('9110{9}’1 bﬁ%mﬂ@@mwmme@ylw Pyrazol-4-yl]-
- (4- ethyl} -pyrrolidin-2-yl)-phenyl]-acrylamide,

{( S) t hyl

Pl d@fﬁy% 4. t{{@ 'T%E ZEZI)?} drdX [11%8 -2 i‘sd rbhiyB kA AL
N- hyl Faozi’ Pés fopfdinEy aﬁ%af%l %y-1
net(EyN-I@tdhmdyB M{(é”mu@ p[yﬂasz) [ a]ahyndnhmyrsethylybi%etiniylu-y1]-
pyrphehylmacry&mlael) phenyl] -propi onam de,

" h;% ﬁgli ?4 é@??@%ﬂ%ﬁy PR g

N-hydro xy-3 -(4- { (5)-1-[2-(1 -is
Opr OJDMJ( h &b@;zdakbaﬁloywmygipihyﬁjl -4- 2 (2-methyl-1H-indol-3-yl)-cthyl]-
- PY I enr%arysbm{@%m%m%@m&am : and (E) 3 -(4-

{( )
-di H &Pﬁhmw} -7 of- nﬁ/fvi)l 2é%mqﬂ}yl Up-&ylrn%ﬁ YBTthYQ -pipgrpzin-2-
- phetlyphenyDipgaidamidg. acryl ami de . 125. The conpound of
any @enefi:&dvad 1B s L2, -
acesh ﬁﬁdﬂﬁ O S B R R b i 2o -phemy)
the ¢ ound or the pharmaceutically acceptable sal t
3hy c(EhNehydmxye% €14+ trtwéryééf(%ps’raznlot h&-atnyridned-ylagthyl)-piperazin-2-
enami] Myl}acr}éarduda,st er eoner .
200 PCT/ E&i 09/ 0534fi 23? ogr@/PSIht
-4 FRYIaZ0 1 pey et a pyrr]phdln -2-yl]-
co a ef Ve t
uW&p%Fﬁ‘gé ‘JTO@ (fcl aims 1-24, or a
phar(EIiGe{thhdIﬁb-M){(SClG@plb}&bidbo $akd] pyrl‘mld-B@iﬂ-et}@l’) -psiolidin-2-yl]-
ther@@ﬁyl}samyﬂrax}p daylemeRUt i cal |y acceptable carrier or

e g e i
a cobppimd-Brdranyacsramite. cl aims 1-24, or a

phar(mage{lstsl &ialiby- @RSPPJ(P-P#&Z(%@H 1t5-a %;miﬁ@tﬁ Myl LSYrfIlidin-2-yl]-
t her g 1JN]h§9€{11 i ci enf to inhibit a
deacetgl ase. A mst hod of inhibiti ng 1a deacet yl ase

Y

in dE&éiH {(Q)hle %t%@lﬁleéw#éﬁ@ifﬁ@l -Gomkeibyll-nyrelidin- 3 -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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2cell with a conposition of claim26 in an anount
sufficient to inhibit a deacetylase. 129. A nethod of

wo e@atiigsgs a di sease, disorder, condition, or upPdEEPI082053421
process in a 2mammal, the method conpri sing
adm nistering to a mammal a therapeutically effective
3anmount of a conpound of any one of clains 1-25, or a

PR U St b AL g

con process |n a 2mamal , the
met r(Ebﬂ\Iclwﬂmxyﬁ (@{@mm ﬁ+(2ﬂ®pqul-ﬁﬂ-tatrmhﬁﬁ’l)-®hyl]-pyrrolidin-2-yl}-
conphsnyl)-amylemidd, ai m 26. 131. The nmet hod of claim29 or

und LT B ELE (M TR p e P Gk s frdue - ©

1321Wh@nﬁkﬂl h@bﬁ)%WﬁWﬁﬂbi wherein the deacetylase is

2, hi(g d@&@ﬁﬁ -ga 33'33 T@ﬁggﬁ%ﬁ%@h QfH Yzl ﬁl@ﬂh?ﬁ
i's se

£l con t|on
2un gpreg gzges ected from an unde3|red

pr ol (Ey- éf(é{{(SDel -Co@dietitoty]-24-Btreznl Geje pethel]-ayirvlkedidi2sd apbenyl)-N-
a cawdroayasgldngide.di sease, stroke, an autoinnune

dlrl’rs1’3‘V§$64 %2%41- -{% cglg};% %ﬁl-t%[?# d é )- eqwqgg)(eéoh in-2-yl}-phenyl)-N-
gé?ﬂ% 8? any one of claims 29-33, wherein the

di s€BS8-hydireor3pr-((SEondiRi(@nitro2gienyvindesictretb SrydEehgl} i S
sel ggteddihroP-phedlicRiyladideunor, a fibrosis, a
neopl asi a,, psor

h
A S HEE R a S LETT Bt A Bl GRassl-5 vl ethy-
Rubéﬁ?@@ﬂﬁf%%@ﬁh§nﬂ§§ﬁﬂW@H% Par ki nson' s di sease,

nus gl @f(41{Y§)I ;Sglp@%ertnﬁl%ﬂll}f aid 3‘]&1‘?&209@-’5’916@1@1{ pyrrohdln 2-yl}-
hyp%%ﬁ Yhyd r.RERYSIgs, spinal nuscalar “a rop Y,
st r oke, ett s syn rone Lupus, scl eroderm,

2009EX 34406PET] zﬁeélme@is’kulet@b!dreﬂoa%tﬁeylﬁyilyl) Hratyeeaol-4-yl]-
ar t methyt j-gymolidan-2 il kphicoyld-Ohblydroxpnacrylamide,

(E)-N-hydroxy-3-(4-{(R)-1-[2-(1,3,5-trimethyl-1 H-pyrazol-4-yl)-cthyl]-pyrrolidin-2-
yl}-phenyl)-acrylamide,

N-hydroxy-3-(4-{(R)-1-[2-(1,3,5-trimethyl- 1 H-pyrazol-4-yl)-cthyl]-pyrrolidin-2-yl} -
phenyl)-propionamide,
N-hydroxy-3-(4-{(S)-1-[2-(1,3,5-trimethyl-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -
phenyl)-propionamide,
N-hydroxy-3-[4-((S)-1-{2-[2-(1-hydroxy-1-methyl-cthyl)-pyrazolo[1,5-a]pyridin-3-
yl]-ethyl} -pyrrolidin-2-yl)-phenyl]-propionamide,
N-hydroxy-3-{4-[(S)-1-(2-pyrazolo[1,5-a]pyridin-3-yl-cthyl)-pyrrolidin-2-yl]-
phenyl} -propionamide,
N-hydroxy-3-(4-{(S)-1-[2-(1-isopropyl-1H-tetrazol-5-yl)-ethyl]-pyrrolidin-2-yl} -
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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135. The nmet hod of claim 34, wherein the cancer is
sel ected from brain cancer, kidney 2cancer, |iver

w@ a0vea1830adr enal gl and cancer, bl adder cancer, POT/BRB19/053421
tunor, stomach cancer, 3esophagus cancer, ovarian
cancer, colon cancer, rectum cancer, prostate cancer,
pancrea 4cancer, |ung cancer, vagi na cancer, thyroid
cancer, sarcomm, glioblastonas, nultiple 5nmyel ona,

Dot ChROEP O R POPAE B EGHCUBF IR SRR REGR o1 compound of

l'y

o2BdinheubL Y 3 phé%céiﬁ%al‘fﬁeﬁ&@ﬁaﬁg szﬁf‘ Yly@[ﬁf% o?Ester thereof,

clains 29-35, wherein the manmal” is a

and a pharmaceutlcally acceptable carrier or exc1plent

27. A method of inhibiting a deacetylase in a cell, the method comprising contacting a
cell with a compound of any one of claims 1-24, or a pharmaceutically acceptable salt,

hydrate or ester thereof, in an amount sufficient to inhibit a deacetylase.

28. A method of inhibiting a deacetylase in a cell, the method comprising contacting a

cell with a composition of claim 26 in an amount sufficient to inhibit a deacetylase.

29. A method of treating a discase, 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,

143



SN s W

WO 2009/118305 PCT/EP2009/053421

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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