HYDROXAMATE- BASED | NHI BI TORS OF DEACETYLASES B | NTRODUCTI ON

[ 0001] Deacetyl ation, catalyzed by deacetyl ases, relates to transcriptional
regul ati on JVORWYIBRHs i nvol ved in signal transduction. PAEEBIN/ 412y,
deacetyl ase inhibitors can be used for the therapy of pathol ogical conditions
or disorders wholly or in part nmediated by one or nore dcacetylases. These
condi tions or dlsorders 8an |ncIud at ed macul ar
degeneration, psoria g0 i oscl erosi s,
nmuscl e wasti ng condltlons such as nuscular dystrophles caeheX|a Hunti ngton's
syndrone, inflammatory di seases suciNERODHUEUITAL oi d or rheumatic inflanmatory
di seases, cardiovascular di seases such as cardi ac hypertrophy and heart
failure, [ and
neoplastlc Qﬂ@ggszgg(ﬁ%%gg§%§®%%P%é%£aﬁﬂ %%g%%$q§§§kgﬁmpzﬂq;rgﬂggﬁsbe usef ul
for treati ngroginshimiovicd inemghakirankductidne Asorrdingly otegecfydasg inhibggts sayalpettsed for de
rheumat oi d y sorders
(e.qg., chroﬂ%gB%E@%ﬁgk%gghépﬁg#kK@hm%géb??gﬁnigQ%%%%?%%ﬁ?EQ%ﬁé?%gkIer05|s
endonet ri osdexcetylagst hlees¢ ¢dpdifionssy ﬁlsdrd?raﬁmlgcl(ld? refinopgthinge agosrelgfed mippgular

gastroi nt esBc‘:g@ﬁ'érat‘ona]fsBmasQal%QﬁlQI?g?oblQ{O%Sﬁaem%g%macQ{terﬁ&ﬁéfcs)fs’ m'Qic?@We%Fm%(k' dney’
prostate, esophagus, ovaries, endonetrium lung, brain, nmelanoma aposi
sarcomn, sqeendiwassuglhy mesaylel dysrrphicofcathesia Pamanm@tksynﬁ@megnﬂmmmréur al

mesot her i orrapsealsafsrgpapmeumulotd RhEuiUE! A BnmABE dBRcd, b Bbvasag disk Gl Gk imor s
(e.q. Ieukemasz}bi | More specifically, histoné deacetylases renove an
acetyl grouprfipe PaWORhYa@éﬂlW“ fayase rienabgiseascrind tsrienciion. MerkealowEIINS .  hi st one

deacct yl ase 4QhRAQ AN bt QRGBS QN LI RRSIGT RI& 1R EhISH s CRNbS &Efuiﬂ? I evel of
acetyl ation of histones and non-histone proteins to maintain a bal ance

Rever si bl e Heding prits andirthiiie eadiiony (§-2a offegaghritsegiaiatof 26irityernd thediselessi on

that acts bygal J}@Jnscngﬂmagul@bﬂdkue fchwn%rbgmmapgdegﬂ of BGH-BAR pihRatkINA
[ 0003] HDAC i nhi bi tors have been stu d for their therapeutic effect to

proliferati ¥@cigicdkaesegndompaiptigiapgthe ulfﬁ)f%hd weer(pe ofdnFes efithegsEupestinlons,

neopl asi as, uh&ﬂ%ﬂﬁmgu§§§§&%ma&@%ﬁ%?%ﬁ%@&l@Hm9H§&ﬁ§@%u$ﬂ%b§%O&k§| and
peri pheral nervous system di seases. More specificall AC i nhi bitors can be

useful for EMEMErBAL [Upg b RAGOTE. Kegosi Fé%fc%&aarﬁblla@ou%ﬁ]t' prigomgpidicathndi t s

deri vati ves nedkNghitbdhi 918 A NRAHRAGHY, Y At Bulti léMSID8ERnd BRAKLEMdliQuiinduce
apoptosis in viiro in human col on carcinoma, |eukém a, and retinoblastoma cell

lines. Howetiors (5@t Jaukemiadi d and its derivatives are not useful as
phar macol ogi cal agents because they tend to be netabolized rapidly and have a
very short pmbf} | iN&ekpecMicMBy, hi@ohkﬁdeadd@»%@eé bt dnac&yltghaip ﬁhﬁvael Neesnst udi ed for

their anti-cancer activities in de tr,ichostati a tra Trichostatin
A ant 7 GRBEEN o RS Br e B e SR A R B s mond |
HDAC and tra@axunpmaﬂﬂyd&mhﬁh&ﬁﬁaﬂmpﬁhdmn%msdamlmmmmMﬁG@Mbkﬂnmmhhbltor of
manmal i an EQAC :@I q$? %jeh tatin and. trgﬁglln have been tudlgd for
their anti- CANEEr RAEETRITIFEETOR pfdISOReyis g Y H SR P8 PP UL PRGNS BYinds makes
t hem | ess sditdriaphecadilanbf rananipesn Hetonigso DSWVVARY [ 0004] The present teachi ngs
relate to conpounds of Formula I: O | ; and pharmaceutically acceptable

salts, hydr ?6063]Y’ %Aém%t%rs%§ch)%]clil &g(ﬂe(n%r t%i:iptherapeutic effect to proliferative

diseases, including tumors, hyperproliferative conditions, neoplasias, immune discases,

aloalaasta t=aa )

cardiovascular diseases and central and peripheral nervous system diseases. More specifically,
HDAC inhibitors can be useful for their antitumor activities. For example, butyric acid and its
derivatives, including sodium phenylbutyrate, have been reported to induce apoptosis in vitro in
human colon carcinoma, leukemia, and retinoblastoma cell lines. However, butyric acid and its

derivatives are not useful as pharmacological agents because they tend to be metabolized rapidly



2 nd pludrugs thereof, wherein R, R [0005] The present teachings also relate

to nmet hods of preparing conpounds of Formula |, including pharnmaceutically
accept abl e SHPRYWY1HWyHr at es, esters and prodrugs thereof PCHRBRZOBESEBHs of using
conpounds of Forrmula 1. including pharmaceutically acceptable salts, hydrates,

esters and prodrugs thereof, in treating pathol ogic conditions or disorders

gg(rjnl ﬁlt 2? e\erhﬁ‘gJ %V‘f ﬁéﬁfaﬂ@ﬁ{}fah‘%%g@g? @ﬁ??ﬁﬁigﬁﬁ*uﬁfo?% ”31' %hfﬁdf'offggfﬁﬁfnu la Ito

a patient, h@rcaxaaphaicsamcpat trﬁﬂ&stdtlﬂ medrapdmf erqfchosamamlaleanmfngalfhed pat hol ogi ¢
conditions or dlsorders i ncl, esired I|f atlve condi t.i ons,
neurodegene?%ftﬂ"t‘éa%ﬁ“éésdasré‘é‘“Sl 8F@f89% 6%W%Wiﬂ? HRALA0d trapxi agyelig ut of rmune

di seases, i ahhgupiad aray llehvs@msmltmdeﬁhrﬁﬁﬁilalnrﬂmml mgmo@glh tri@ﬁ&ﬁa@ﬁ%ﬁtﬁ, and fungal
i nfecti ons. %000 Tq% forfggénﬁﬁas well as. otheE feature q, advant ages of

the present "EROZEHIFHGRCOSPTICHET REY B EAFST SR EET St D8P 5 ‘c“ﬂ/e f%55¢ owi ng

descri pti oncafigbusdsahd®ss thEXrToM dEEbIOESERIcEI:Nug 0007] Thr oughout t he

description, where conpositions are described as having, including, or

conpri sing specific conponents, or mhguﬁkﬂhggesses are described as having,
including, or conprising specific protess steps, it is contenplated that

conposi tions of the present teachings also consist essentially of, or consist

of the reci {W84k orfhemesnens caghiegs it orcheppdeeidoesulal: t he present teachi ngs

al so consist essentially of or consist of, the recited process steps. [0008]In

the application, where an el ement or conponenb is said to be included in

and/ or selected froma list of rgcite8? S eH conponents, it should be
under st ood that the el ement or corfpon ht can bdjany one of the recited

el enents or conponents and can be Belested froma group consisting of two or
nmor e of the recited elenents or c onents. [0009]The use of the term
"include,” "Includes,"” "including,” "have," 'has," or "having" should be

general | y understood as open-ended and ngn- Ilnltlng unl ess specifically stated

ot herwi se. [0010] The use of the singular herein includes the pIuraI (and vice

versa) unl essl gpegictiticalyl accptadlead tsoliyiestosi Sers, bl pactdigsitiasof, whereth k'R’ @Se of the

term"about’ s hefore a ua titative value, the present teachings al so

i ncl ude theYébéP ficgaant ?@% val ue itself, unless specifically stated

ot herw se. erein to a. 5%va atlo fromthe

o nal val (BO%F oarpreviratini 55° FlaudP dibiod’ Ssiiuh-Grdlh BE B0UBL. or °or der

for perfor mmidoephamaccatdallpageptable salts, hydrates, esters and prodrugs thereof, and methods

of using compounds of Formula I, including pharmaceutically acceptable salts, hydrates, esters
and prodrugs thereof, in treating pathologic conditions or disorders mediated wholly or in part by
deacetylases, for example, including administering a therapeutically effective amount of a
compound of Formula I to a patient, for example, a patient in need thereof. Examples of the
pathologic conditions or disorders include undesired proliferative conditions, neurodegenerative
diseases, cardiovascular discases, strokes, autoimmune diseases, inflammatory diseases,

undesired immunological processes, and fungal infections.

[0006] The foregoing as well as other features and advantages of the present teachings will be

more fully understood from the following description and claims.

DETAILED DESCRIPTION

[0007]  Throughout the description, where compositions are described as having, including, or



is imaterial so long as the present teachings remain operable. Mreover, two
or nore steps or actions nmay be conducted sinultaneously. [0012] As used
herein, a "PPOEASSSrefers to the conpound itself and PEYERWAYWEBEuUti cal |y
acceptabl e salts, hydrates, and esters, unless otherw se understood fromthe
context of the description or expressly limted to one particular formof the
conmpound, i.e t he conpound |tself or a harnac élcally a table salt,
hydrate, or CURRTISIE SRS fEsPmpetsas) Ash BE Qe Craraiqdeserbsf gphaypgsi lIl A" refers to

L I uglr g hl gbgnprl@fr@@'ﬁamf&ﬁ%de@d&ps ﬁtGanﬁ]eA@attaeﬁé agﬁﬁisﬂﬁonwfaale I?regérerescmﬁgsa

oubl e- bonded ox used her ei rs toa
strai ght - ch&PH°® lgtmrﬁ%%&f §af<{rﬁla Oéd%rqlfalre&earlserﬁm@raaaﬂm ﬁ%ﬁpéa s8hibdi ment s,
an al kyl gr grpeneichivgy 8isd €0dkikt chschi@ulldQf, 6AEIAGR AL tBIBcilc@ peheesskie@m | to 6 car bon
atons). Exanples of al kyl groups include nethyl (M), ethyl (Et), propyln-
propyl and | ro , t utyl),
pentyl gr OUL@B@G. gL?{%})eﬁBpelc?tY(in \(&/Eergari el%m?nyorycomgonenp )sz}/d to b& l%chUC%ill inkand}gf n some
enbodinentssdamﬂyhngﬂﬁmmbeopﬂebmmemwmamOMmmsmb@hh&ubm&mmmmmwpwwbnkmur groups
i ndependent | rc as
descri bed hePrICe"?n 9% 2 beF‘ R °rf the?ec?ﬁi?d 1e%n?afr°mrr% e B °a§ i S%Qgtbohorgit ons.
Exanpl es ofgkmmemm@hkyﬁngrmupsepﬁb¢adgﬁwkmhyhoremhyh@n$ropyl (e.g., n-propyl
and isopropyl), and butyl groups (e.g., n-butyl, isobutyl, s- butyI t-butyl).
[0016] As us@mhobier el use @HeamM] “indi®l @ mclyQes S RingPtnahal Hase’rorbl'ia@ﬂl%hed al kyl
group having one or nore carbon-carbon doubl e bonds. In sone enbodiments, an
al kenyl gr otlpuldchs gprsyalyfupdarsioodias ona-eodedind nen-miing anlgss specifisailystated 6 car bon
atons). Exapplgsscof al kenyl groups include ethenyl, propenyl, butenyl,

pent enyl, hexenyl, butadienyl, pentadienyl, hexadienyl groups and the I'ike.

The one or re carbon-c rbon doubl e bonds c e jnternal (such as in
2- but enc) b0ty & m%rm(@m inggla hprgin mﬁ’.}r?aﬁ‘é@)p%frﬁ e S q e? cally| keny!
]gr oups opti @t@t@{ij biyieGad. hﬁadﬁlﬂbﬁtwrfekbttﬁéjus%fﬁge tHpm tSho@t” oytrbsorwq@rgmdadeamah Iy, sel ect ed
rom-U-R5 an U- re U an . a escri be
[0017] As us8Y prré%reﬁchlggaralér}rrwdr@réreglfrau%rmgaflrar ltselﬁérrlﬁssare%@ca e al kyl
group havi ngthemescons Mdéceal hoferSAbiat rtfeispd D0 Nsksation frod Gihotiaodiivent s, an
a.l kynyl group can have from2 to 10 carbon atons (e.g., from2 to 6 car bon
atons). Exa I n nd et hyn ro
pentynyl, ﬁg'fﬁe I U%%$ %E%Ee oﬁthePﬂhrgk% nrgé% ﬁp Iﬁ%mﬁgcﬁénﬁ%j%gh be
i nternal (sischmagriblso Zongus thaedesanr tebabings rraiau(csﬁlahleaMoramvdr- lmmtoy ne)e. stdproisone
enbodinents aIk n be(%rucpe S(I]]Rlﬁtanenally can be substituted with up to four
groups |ndepen en y se ec fom - U R5 and -1.1---Rw, where U, le, and Rware
as described herein. [0018]As used herein, "alkoxy" refers to an -0-alkyl
group. ExanplOéal ofAsaiskbheyeinyeoeqyapoune| refge tqribe poRgpun@ttisEyd itprhemeesuticellyy. |
N- propoxy a@&eﬁ@@pgagp%éﬁabeq tan(pé&qu(Mnlggs%%%m%gergtbﬁi frddf Bre DAOI R AS Used
herein, "alk?, 1thio" réfers loan S al roup npl es of al kylthio groups
i ncl ude net Hgﬁlmtlmoa or eprap$ly Hinged tppébmrmwia@ @, Oéthe Cﬂmmueéylet Hicgompeind
lSOpfopy|thhﬁgfo&qﬁ%&%b&ﬁbﬁwg&&ﬂﬁﬁksﬁﬂﬁwkﬁﬁ<kh§§tm£&@20]AS used herein,
hal oal kyl " refers to an al Kyl group having one or nore hal ogen

[0013]  As used herein, “halo” or “halogen” refers to fluoro, chloro, bromo, and iodo.
[0014]  As used herein, “oxo” refers to a double-bonded oxygen (i.e., =0).

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

to 6 carbon atoms). Examples of alkyl groups include methyl (Me), ethyl (Et), propyl (e.g., n-



substinments. In some enbodi nents, a hal oal kyl group can have 1 to 10 carbon
atons (e.g., from Ito 6 carbon atons). Exanples of hal oal kyl groups include
CF3, C2F5, CHE2009/@83BE CC13, CHCO 2, CH2Cl, C2C15, and PREEPIR¥ISIPEr hal oal kyl
groups, i.e., alkyl groups wherein all of the hydrogen atons are replaced with
halogen atons (e.g., CF3 and C-E5), are included within the definition of

"hal oal kyl . " For xanp ) ha gr oup ca have the fornula -01-12;
wherein X i 8! I*O@Ppy?bl)wl%1gbaw fSﬁF%&e%gwtﬂ }aﬁ@égws ¢-10, and j is
an llnt [eger béhtfieopeny Beoptntll), Taﬁ)d tae llreklllh@c\théj@lﬁbf oli ddts] a]Jk}EE g}0@§§ophb[@lﬂy@z[nl§qua| | to
2i -FI [0021] As erei cl oa ers. to non- aronmati c cgrbocyelic
group i ncl u%ﬁbﬁfgfue%ﬂpfea? Pfkg;? Ps BIRRSAGANY st Tioghsh Rgr"‘BﬁhSTs K aEyE foal kyi
]gr oug cgn 3&5 gﬁmt?)a/eelas@es(cﬂbeg -herefiy & mkaeaeym g@% Q@lcyn)ylﬁ?elﬁbﬁto(éecgg)on a@@ft ai ni ng

use ridged, .and/or spiro rin st erein the carban ato re

| ooat ed | nsPSEIE ier 1BV SrounachT 6@95 & Ampfszwﬁiﬁca CE RS ‘&r%‘lﬁ’b‘)pygga“ whol e,
can have fr emyGréups lds. /i-hgylaibehs|,dugl, -bhityom 3 to 8 carbon atons for a
nonocycl i c cycIoaIkyI group and from?7 to 14 carbon atons for a polycyclic
cycl oal kyl A N 0Si I kvl ar can be
covatent 1y FOTREY ASRHRNILT PRGN RERRESHHIPRe Rl d B B DL B BB R0,
groups incIudmomymbmpum@mkbuwbeQBUMybme0ybﬂ0p3m¢y1ﬁhmybﬁmnemyhmmémctbheptyI,
cycl opent en I, hexenyl, ¢ I tri norbornyl

nor pi nyl , n%r%H%MP59%§%§%¥f§P}¥§ d’s ?ghﬁﬁYg?ﬁﬁ%% 8&&@%% Ou%p'\’ﬁgl’u\(}vell as their
horol ogs, i sbeet.9ropamd. buteeyll pdaenyll hﬁxs@muedﬂ@@dl meuatllsnyl drysddm}/llgycbupgraomps
optionally n. i | rLat i r | ect ed
From - 11" RERDKECTRREY hifh St HbtBobe b o g WREn | USRI SRk BE <2
exanpl e, cytroaklKyichgs nupsitaan lbeonsudyspilimehed!wnylerome ogongthreen bxo gr oups.

[ 0022] As us e 110 at f ¥ s ot her than
carbon or h%g?ggéﬁkg%apnﬁ%ﬁﬁgﬂ“'&%d&ﬁ gﬁ%tdﬁ&gh%Hgggﬁ ngydgkﬁﬁ?q%f%&,
phosphor us, Rand sekwrburhef®023] As used herein, "cycloheteroal kyl" refers to a
non-aromati c cycl oal kyl group that contains at |east one (e.g., one, two,
three, four @] fiM&ked hehGn, hgkﬁ{yp%emmhﬁacgh@@hau{&mraqché}i,au@ngm?p nd
optionally contalns one or nore (e.g., one, two, hr ee) ouble or triple
bonds. A cyeluHet&s GaIRyFOGR B, bogds. a{nws'eﬂeénmélawn%wéﬂwdﬂf@pw bpxe fiPRg  at ons
and contai ng f fAbbn bR (J%nlgor@@tt@@%ﬁdﬂ%n(sg iSampfct MIEMOI drbipe iRt@Es for a
nmonocyclic c%cloheteroalk group and from f4 rlgﬁjatons for a polycyclic
cycl ohet er o&f kil PgrE ) butype PeETYb e Ef Bisg: @F Ogerwgpr% Besaoy Hirkongs at t ached

to the defi pgtheGhiemhiGalch 8¢ hBHMLE) RlerRMN¥I (la&th%g PALRNR). 18koR@RNinhar(s) that
results in a stable structure. One or more N or S atons in a cycl oheteroatkyl

ring may bealkyRi gioseePriignady canhsspgiufadeviueye ar eroms disPHEIY nelcebinye,

t hi onor phol LperSana-di @ @8re LI R® SPNR 'GRRQHEIE Seretd. t r0gen at ons of
cycl ohet eroal kyl groups can bear a substituent, for exanple, a U—R50rR)

group, wher R5, an e as descrl | ohet er oal k groups
can al so coﬁpéh dhesg ‘%%ﬁe%%yg Gy s ?h%ﬁg— mﬁhgﬁé%ﬁﬁﬁzﬁﬁa”ﬁfﬁ i donyl ,
oxazoI|d|nonmhde&g%é@k&ﬁb%gﬁmﬁx@(@grnpkﬂonyhdupympdwn{Bﬁ%kygﬁlimwamﬂ t he
I'ike. Exanpyﬁs of cycl ohet eroal kyl groups include, anong others, norpholinyl,

t hi onor phol ' , pyranyl, imdazolidinyl, imdazolinyl, oxazolidinyl,
pyrazolidinyl, pyrazolinyl, pyrrolidinyl, pyrminyl, tetrahydrofuranyl,

t et r ahydr ot Hi0gPly| ,AspispElrerai, fiylkylthpd " pefcmzd anytS-allylgraune Ekdnigdes df plkglonegroups

Four o1 oups T HHChOnGuRt 1o kb 2 RURD QR PR b SRRRREHED AR LR R

are as desceiobpdatighelite. [ 0024] As used herein, "aryl" refers to an aromatic
nmonocyclic hydrocarbon ring systemor a polycyclic ring systemwhere at | east
one of the Eoo@@]s Ay Jsglﬁherfélﬁ]ghaﬁé(a‘ﬂ:[ﬁmefe%t@& ﬁkﬁgﬁ%b‘ﬁa\h %&fa%%@marogag and any
other aromatic rings in the ring 'systeminclu drocarbons In sone
enbodi rrentssubatltﬁﬁﬁ“odyéqmecm&qowmegﬁswl%&ﬁl &fawaflhwlao {Gcaaboncignsdpeatiofts and a
pol ycyclic aryl group can have from8 to 14 carbon atons. The aryl group can
be covalently attached to the defined chem cal structure at any carbon aton(s)
that result in a stable structure. In sone enbodi nents, an aryl group can have
only aromatic carbocyclie rings, e.g., phenyl, 1- naphthyl, 2-naphthyl,

ant hracenyl, phena. nthrenyl groups, and the |like. In other enbodi nents, an
aryl group can be a polycyclic ring systemin which at | east one aromatic
carbocyclie ring is fused (i.e., having a bond in comon with) to one or nore
cycl oal kyl or cycioheteroai kyl rings. Exanples of such aryl groups include,



[ 0025] As used herein, "heteroaryl" refers to an aromati c nonocyclic ring
system containing at |east one ring heteroatomselected fromO, N, and S or a
pol ycyclic rWOgsBeem where at | east one of the ringsPCHEPHE/SB3g systemis
aromatic and contains at |east one ring heteroatom A heteroaryl group, as a
whol e, can have from5 to 14 ring atonms and contain 1-5 ring heteroatons. In
sone enbodi nen et er oar i nclu n I|c eteroaryl rings
fused to on(lzt(b‘?E cﬂ‘iliﬂ“é‘“’&fsbn@%/af”@ E%Pt‘%uﬁsi‘ 3’? &b Sﬁﬁ% EEUE -"ocycl ie
rings, or nQRCH OARLII C,Ctyeddahetier (Paﬂhklwtlkﬁlgﬂg§s i.dhaichetRpOakydin gl OURe can be
covalently attached to th defi chem c ruct at an het er oat om or
car bon atonﬁi"{ﬁ%ﬁenlmé’gﬁlafesre Rigre Wétpﬁgf’@“ﬁof‘ﬁ ‘T%lréF ﬁé@bﬁwn“ﬁ% (‘Fﬂtg‘&t% ri ngs do
not cont ai nd&inionSf ShaldlkyB: @obaglple, HOWBNLFalkyOBRuPEanMRY EhdNo@fiulS atons in a

het eroaryl g an he e ridi N- ox t hi ophene S- oxi de,
t hi ophene 5, é%g ii B re‘”%ﬁ‘éﬁp@ ]g g‘fr ﬁ‘éf"é% rL{‘frr fF?‘PCIO JISG AN ESEA Nl e,
t he 5- rrenbe[retdefhﬁgﬂ:&On@ﬂb@hﬁdieﬂrﬂﬂqcyléhgtﬁanadﬂdqlﬁ{@2h)+lcycl ic ring systens shown
bel ow. NO 1>NaN . ININ ' TTT 72 ir Lckt.,-N-<?/ where Tis 0, 5 NH N UR5,

or N-LLRffi F(}O\r%g]er €A 1 séd e?éln C oaﬁwfa g‘fen%‘%o 9]?({['1 aroer%I tic ecargocyahﬁ%(&gmmﬁ&dl f such

het cr oar yl s i'nc yr o y fur yl, icny
pyri dazi nyt ;:yqiiycrdaailiyﬂ\yllken)tlranazldr}/wl groulﬁ rﬁamloyukykgrowmh bé r;nomcm@aieag yl,

i sot hi azol yl cl(%g%( o?%élgr&jol?tj d:c%‘% l %Sﬁ&% Q%e(al %d)or g)plro s’tehms|>)<a\‘xglela%10| yl

i ndol yl, i soY ur no
i soqui nol yl theqanbmoaaamwrp loq@tpchamd¢ydoutst;brwfdtlrlnamteyi Ambzikm gllamoh%d

benzot hi azolyl clggﬂ%\Jeﬁ%H‘i@ﬁ] %gatoﬁgpgngg{a@ 20l 9 bop%%% c?r%n%%%)f/lhc

benzoxazol yI', ¢inno dazo oliz
i sobenzof uy byclqaathgrhw aindifrmyi 7 tophtc#rabrazmmyfor a mlmypl@h qyyloalkplgraupy | Any suitable

oxazol opyri ﬂhé‘?ﬁsmo% %k@% 9_\9&?&}?& ?riﬁg%’ian 8%’/ r&'%v R WJ&&'{OQMé‘deﬁLw d%@%khl&“trﬂéfrhre

t hi cnopyridin rimd razin pyridazin

t hi enot hi az &kandple¢shif eytd;oaéwbglywpsvm'heino]'/qhmblcydolgrychupéomawﬂ cydehckylke. Furt her
exanpl es of t

tetrahydr oqun% @ﬁgtg‘af%‘olgenz éé%%%ygﬁéy%@ﬁe’?adﬁhﬁ %? %%éyrl%}lg?héjlbom oups, and the
like. In son@rpewrbo@pafmlnadgmamlt erdoaryli.Sticouplseramn abecl abibeii bandeRswianerup t o

four groups al!lcg qﬁgb%eyefﬁ)gga%ﬁtgctyglro%l L%n}‘&élgscgo 1on4h§:l:arﬁ)e suw(ﬁ[‘[&i Jmh rﬁtr? and Rm

are as descrl erein e co resent teachl S can
i nclude a ﬁquvaﬂoemln@pmpﬂtlydelﬁﬂﬁéﬁlorheLeRnarésLaRl Lwh¢rng §i.oupRCapabl e of

formng a coyaligiheRANE, uh@p%"&g}%lgﬁ egrr]cgﬁ‘ﬂéc fatn'b Su sEt‘Ei cd VAL &-mGOHREUNS

descri bed herein can 1 nc group, such as, for
exanpl e, a a®vhkyl ene group. [0027] As used herein, "| eavi ng group” ("11,0")
refers to a charged or uncharged atom (or

[0022]  As used herein, “heteroatom” refers to an atom of any element other than carbon or

hydrogen and includes, for example, nitrogen, oxygen, sulfur, phosphorus, and selenium.

[0023]  As used herein, “cycloheteroalkyl” refers to a non-aromatic cycloalkyl group that
contains at least one (e.g., one, two, three, four, or five) ring heteroatom selected from O, N, and
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



group of atons) that can be displaced as a stable species as a result of, fbr
exanpl e, a substitution or elimnation reaction. Exanples of |eaving groups

i ncl ude, butW@p®WImEBS| imited to, halide (e.g., O, Br, PSTERAPUSILAI),

t hi oeyanate (SCN), nitro (NO2), cyanate (CN), tosylate (toluenesulfonate,
Ors), nesyl ate (nethanesul fonate. OW), brosylate (p- bronobenzenesul f onat e,

OBs), nosylate (4-nitro zenes Ianate nia (NH3),

and triflat BXI?&Z?CH%UH}O&%@F%M@& F-tiypgeraholes e [dﬁdE'S]‘lﬂ'fpg} Scﬁ@mrﬁ‘?icé% in the
present spegdnfld&Iadoummtssub@gtehawel@bﬁcy@fohaaanpﬁ@dﬁlpmaabéara@htgs@emlﬂargr oups or in
ranges. It is spe0|f| all nt ended th 1 ;he gscription . inc]udes each and

every i ndi vPgUHIe 8ube ﬁﬁlﬁaﬁl§ﬁ“8fw?%% nBEHE 81 28 fSRRSH BE5e- and ranges. For
exanpl e, theytiekdbrodiyl grbQpsathKyko confirSde Gf iﬁlb@:a;lxb YrolpH ﬁiaﬁi&cbmﬁhmmm vi dual | y

di scl c -4, OC,
Co° Gl Co. T Tica s, o g o g i cg el G e G, Cha- 05,

C5-C10, C5- €mi&- @yclﬁﬁﬁll@@o@mcﬁ@c GOnECh&e8, morphohnyr: thi@ﬁro@b@lmycj- ﬁg,

CZ7C8 C8- C10, ot exanpl.e, the term
T 14 menbePBaMATIBKTRT grgr Y ey S B G B Pl 1y

di scl ose a bﬁ’t(ﬂi’nwafeyhhygfoﬁuﬂlyhadtlahgir&hleﬁyl p]perlal,nygplp&x@zm)ﬂllandﬂ%11k3:31n shéhe

5-14,5-13, 13, 6-12, 6-11, 6-10,

6-9, 6-8, 6“7‘%0({7[“‘1"4 O?'ﬁtero?]kilzgmuf’s Iitlon@ﬂy G b@/“@sm’fte%w”%ufiﬁ’ foy ejdypsg 15 go11,

8-10, 8-9, HdpenGendly sel&:te]iZ‘rorrB—[léRSQndQL’ RO Mherell0-R3and10? 42 as dc@crﬂbkd hddin14,

11-13, 11-12, 12-14, 12-13, or 13-14 ring atoms; and the phrase "optionally

Subst LUt edpbD Lt SIRNRRTL S RS LAY IIARAER Ry boghy) dyallo, o scl ose
1-2, 2-4, 2p@ycyahdriB:4stgnobps at leeepteenffheamgs momeringfsystére iscorpowtids can contain
one or more;, XJHE%B%& a[%t th‘&r ar&ﬁﬁ&‘?{ngsi W r‘rﬁrlg s§s%é?n FiISe &Hh}’ ﬁydr Aboh? &th i cal
i soners (ena I ONer s astereoner {'geonetric I somers npounds of the
pr esent teaedmwsi)orimmhud%mgmwliopwﬂ gRlp tamdwer feonanth di cadoeriemserda i n their
respective (N e f rs in
racgnic nix?ﬁggkhggﬁﬁi&ﬁ“mx %@ﬁﬁryﬁéreg&b?nmﬂné)n€9§1%~%_%&g&g@gﬁ%g%nEzs as
wel | as phaWWﬁU@Upﬂmakﬂwdabnepﬂabkengahnsuﬂhydﬂmuésmnandtegm@bbsvh@weof

I I b
Optical iSORELS,. éﬂlbs’&{ﬁﬁmi Q%Qﬂlyg%row aﬁ@%tc}nfgfﬁ%dwﬁ% ch?é?cg@lrd % eé“gﬁ&&% §_can be

obt ai ned by standard procedu own to those ski ‘whi ch

i ncl ude, bunaphihel, Aoeplithyidandechcery]. pbérianthienglegpeupatapdie L. dspélpeejmk@mn@maant

formati on, L. t teachings
a1 56 encompa el B R R R o B PREN 1ot et oo
(e.g., al kefiesd @adhivirigreond mICPrnm@nwlthbtoan@@rr@qrewlqahfatortcwéolmee@ém ru@@achl ngs
enconpass a t be obt ai ned
I BUr e T or o R e ey B o
procedur es kidewhgtoap.tihashas s k.piblcgelicicriclpHiey laromati¢ ried Lyslemy cydlexaedi.ongt | mi t ed
to, colum g¢hy t 1 i:ng- bed
chronatography, d&ﬁlgg¥u%;9ggwgﬁggbugaﬁlgagaggﬁgpﬁnggh%&k@&g%ng?¥%g pr esent

i nvention i fieh a@@glralldﬁmb%drgmeemmblah Py -bayeleqryalighaserp J@t oIMeHs 1ye yapa).ed
COfT’pOUI’]dS (0} I fy at ons

havi g the Sa AR B R b By AL OB LR R Y 71 F e
fromthe ateyee)nRs exemies of anyl miraps neludd tepzcidesvipreyibanzedicelel; @81} Exanpl es of

i sot opes suq,;daialyeg[foegs LRGSO, Jobhe LhoAATROUI e SpiAYBNLL g0 _compr | ses

i sot opes of 8 such as 2H and Y1, carbon, ‘stch Aas it, and "C,
chl orine, SJbStltBtf Vithp & fetr saaups fqda@rldeﬁéy sebqgeed fingn 1R gad e R'S u*éwre L,
asandnltroggm@n§ﬁwgng§dgmgg&ﬁ@g”;slN ,-.1 oxygen, such as 15 0, 70 and 'so,

phosphorus, such as 12P, and sul phur, such as 35S.

[0025]  As used herein, “heteroaryl” refers to an aromatic monocyclic ring system containing

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



[ 0032] Substitution with heavier isotopes such as deuterium i 11, may afford
certain therapeutic advantages resulting fromgreater netabolic stability, for
exanpl e, i ncYea¥wespt vivo half-life or reduced dosage PE§EPTEHEM2E, and hence
may be preferred in sonme circunstances. [0033]1sotopically-Iabel ed conpounds
of formula (0 can generally be prepared by conventional techniques known to

t hose skllled in the ar rocesses anal ogous to those described in the
acconpanyi n§"B{gInss d <a“ Sé‘%ﬁéf‘)é&%f%@‘cgé&qnffﬁ@ ah@?%&“eafﬁlg}ﬁﬁ%ﬁﬁﬂ dte

i sot opi cal | yetbrahel @6up; agerdle, cih Rhasemdfo 1henduddind M ebedn n SagenteRaBMsOoUS] Y
enpl oyed. WO 2110 / 1830 PCT/E 2009/ 1153421 %5934%gn one a iﬁ t he present
t eachi ngs proAMI&E™EBHPEUN §mﬁﬁw PRRIICED Ingly greropry) 1 Vf EﬁﬁféﬁPe salts,

Bg’dr afjesbl eﬁig&f&ﬁomzﬂi@datﬁ%@dﬁd&@%stnlaﬁ-raﬁﬂfaltlc M@fcﬁéli& rings, or nonl-a‘ﬁorﬂétlca Si ngl e bond or
a doubl e endent "

d)-1_, - NR4- F¥S O'Lﬁtemal@f Z“b@@@t??%v é@up 5)%%&?%9?3«5&@ % eféﬁfﬁf’rzkﬁmlgaﬂoup, b)
a di ;/al en:) @aibﬁlr@zlthﬂﬁb/dtergﬁéﬁhlpn caﬂ)onatodi tHalreots 1@3@tabla|sllﬁ1y:fblﬂl: (gd’n@ugy or hd) a

coval ent bo rei each of p 1s subslitu W t 4 Rl is
SOVELOD) B0 BtergfVEHR fo G Eh oS Eor SR bR At B B e RS Blot i
group, e) aaGBerlaﬂ.ryBthlhp)ahkybm@IZ@i{Bg Pyridine@6oide, &ﬁ@bh@tﬁc(ﬂ:l@mdfg)hl@hareﬂ}s menber ed
cycl ohetero 14 nmenber ed het a r i n each of
SRR AR R A S RN AR I e A i e
a) Fl, b) habagstlc dnabagedycig ringNgRemdhowedklo®) a C LID al kyl group, a C2-10

al kenyl group, g) a exu) al kynyl group, h) a Ci- 14 cycloalkyl group, a C6_14
aryl group, 1) a 3-14 nenbered cIohcteafalkyl - 14 menber ed
h

het eroaryl group, L@;% Qgﬁip #;#p gk ou ) (Xg)CllO al kyl, and
0) C(0)0C _pi al kyl ererh ea optrona yﬁ

i S substituted mnth

1-4 -1L-127 groups; R4 |7iaﬁ Ea%j B%fRB @i c% %] @kﬁ]alkyl group;
| N/ Nl\N/ lN/ [N/ N\N/ [l]l\N/
N N N N N
N = = N =
O O Oy QI O
T T T X7 OXTT OXT
N7 N7 N\ N7 N = = Q Z N
B LN D T v I
7 VZ QA = N N Z =N
0 Cin 0 Gy T
\N T \N T \N T X N\N AN N\)
where T is O, S, NH, N-L'-R°, or N-L-R'", where L', R®, and R'’ are as defined herein.
Examples of such heteroaryl rings include pyrrolyl, furyl, thienyl, pyridyl, pyrimidyl,
pyridazinyl, pyrazinyl, triazolyl, tetrazolyl, pyrazolyl, imidazolyl, isothiazolyl, thiazolyl,
thiadiazolyl, isoxazolyl, oxazolyl, oxadiazolyl, indolyl, isoindolyl, benzofuryl, benzothienyl,
quinolyl, 2-methylquinolyl, isoquinolyl, quinoxalyl, quinazolyl, benzotriazolyl, benzimidazolyl,
benzothiazolyl, benzisothiazolyl, benzisoxazolyl, benzoxadiazolyl, benzoxazolyl, cinnolinyl, 1H-
indazolyl, 2H-indazolyl, indolizinyl, isobenzofuyl, naphthyridinyl, phthalazinyl, pteridinyl,
purinyl, oxazolopyridinyl, thiazolopyridinyl, imidazopyridinyl, furopyridinyl, thienopyridinyl,

pyridopyrimidinyl, pyridopyrazinyl, pyridopyridazinyl, thienothiazolyl, thienoxazolyl,

thienoimidazolyl groups, and the like. Further examples of heteroaryl groups include 4,5,6,7-



R5, at each occurrence, is a) halogen, b) ---CN, c) -NO2, d) oxo, c)f: -R6,
f)LI R6, g)-S(0)R7, h) a Clc, alkyl group, i) a C2_10 al kenyl group, j) a
C216 al kynyIWVQrYeHI83W) a Cl44 cycl oal kyl group, 1) a CoPECWEEIMSH2bup, n) a
3-14 menbered cycl oheteroal kyl group, or n) a 5-14 menbered heteroaryl group,
wherein each of li)- n) optionally s substituted with 1-4 -1J-1e groups; RG,
at each occurr -S(0 10 al kyl group

optional Iy &8 f‘t“tﬂ"b’i‘ t/tfatlrf*fiq Opotigyl. tﬁﬂ%@ﬂ@mﬁ 4din toeil@%pmg NEYEYUPSIEBRY, d) a
Cl. 10 al k?/l tllﬁﬂﬂwp],n s6the ambadinkéhtsahdt@byryl @@upanb@sabs%teaﬁ)wﬂalulpymhr @o@4p, g) a
S’;t ahot or o R‘%}P %ﬂtsgfﬁéctﬁ‘gaﬁow i oy gL L R et %f?%@?%f?a@ ﬂ@egﬂﬂwe. n each
ofd) - j) o nal is substituted w -- nd. R9, at
Snah ook ¢ Blied! ﬂ%@%ﬁ%&%tftheaweéefg)teaﬁtm%)ca'améfd%Fﬁétﬂif@t T A

al kenyl gr OHEpa,llrﬁ)ng@r@mca]bdb}él’byl’orgmglapovaﬂk)nt Bord3vith4we yhkioadikyds. Qcﬁr@lxl:pnplﬂ a Co4
aryl rou er.ed c | ohet er oal kyl rou r -14 nmenbered
ot er ool ot G STy s SRl Yt el s s b Relen wenel o
-L- ROl groupsthykbhe gagh occurrence, is a) halogen, b)-CN, c) -NO2, d) oxo, c¢)
-OH, 1) -NH2, g)10 alkyl), h)-N(C110 a |l ky02, 0 -CHO, j)-C(0)--Cl ir) alkyl,

U oF ) S5 D) e dfsdh Wy 5 P S B A S el

--C(S) - G t Ogroyp SNk thaggan-bSCABPINIIAE} a dt@blabieyiky as avysuCEBYMNEG ¢, kypabsPtuti @y NH) H,

;a.bc§ NI_ gglc:l?oga%ﬁ%\é\lmat%)t regét Ql C%Q%M« ofze)a?/ Bé }%ﬁ%l%ﬂe?&%%&?ﬂ%ﬂ{%@“@l%%.g?l kyl) 2,

al kyl ) N1- 4( @tgma@p’de @(3 Chiedykydtd (ACNG DTNk panate (SpYoslate (tolygiesulBO@Fm G 10

al kyl, ah) O@g)o)hggf'ﬁ!rte @Ae}haﬁesgg‘cgl)ag;owbto\s’ylﬁla hytrom%e}lzénguﬂ%rgatéya%’s), nosylate
(4-nitrobenzenesulfonate, ONs), water (H,0), ammonia (NH3), and triflate

(trifluoromethanesulfonate, OTT).

[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
“C.10 alkyl” is specifically intended to individually disclose C,, Cz, Cs, C4, Cs, Cs, C7, Cs, Co,
Cio, C1-Cio, C1-Co, C1-Cs, C1-C7, C1-Cg, Cy-Cs, C1-Cy, C1-C3, C1-Cy, Co-Cyg, C2-Co, Co-Cs,
Cr-C5, Cy-Cs, Cr-Cs, C2-Cy, Cy-C3, C3-Cyp, C3-Co, C3-Cg, C3-C7, C3-Cs, C3-Cs, C3-Cy, C4-Cp,
C4-Co, C4-Cs, Cy4-C7, C4-Cs, Cy-Cs, Cs-Cyp, Cs-Co, Cs-Cg, Cs-C7, Cs-Cs, Cs-C 1o, Cs-Co, C6-Cs,
C6-C, C5-Cyg, C7-Co, C7-Cg, Cs-C)g, Cs-Co, and Co-C )¢ alkyl. By way of another example, the
term “5-14 membered heteroaryl group” is specifically intended to individually disclose a
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, §-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



ak) -S(0)-NH(C110 a I kyl), al) -S(0)iiN(C110 al kyl)2, an) -Si(Cl pal kyl)3, an)
a C .13 alkyl group, ao) a C2-10 al kenyl group, ap) a C210 al kynyt group, aq)
a C110 al koxyO grei¥3osar) a Ci w hal oal kyl group, as) a CPCTEY¥IYEPLRYI group

at) a C6.14 aryl group, au) a 3-14 nenbered cycl oheteroal kyl group, or ax') a
5-14 menbered heteroaryl group; L", at each occurrence, is a) a. divalent Gw
al kyl group, ent C2. 10 al kenyl group, c) a.divalent C2 10 a | kynyl

a. div
group, d) acmt%hﬁnéﬁ?m afl%()ﬁgvaﬁﬁ% coaﬁawaegﬂf)wfaaai VORI O FEMEPREYS gr oup,
or 0 a. covainends gb@:f}deto&fbdcdﬂsoﬁhbrs@@ﬁﬁhdhi‘e@)éﬁcﬁcﬂ&‘s&aredrr&rs(lgeolmetr(érlso?nersb 0035] I n sone
enbodi n’entchan bg % Si ngg@e bog1 qf n& d| ment s, can be a doubl e bond.
For exanpl e -°PR¥GOUBIE BEAICHE Aeyacludesy I‘Sémﬁ‘ﬁﬁﬁd% ipstqgeomegs i9 theirg b ¢ bond)
or abtrans d@p&g&: fﬁllalﬂd)g(ehézﬁly:gu& f&a@@llﬁol(e) ath@Miterebn@of@@hnﬁlrﬁeﬁmﬁmmf&ﬂinﬁ, - - -
can be a trans-doubl e ccardin of the present teachings can
have For mul 4 (%" BY* G ?Fﬂp%(ﬁ) prd - “‘efer‘?gPX‘Frﬁ &%ﬁf“%p fmacﬁﬁ‘ca‘i‘g&m\‘”,ta ka7 are as
defi ned her Bydilat[as?ﬁh?&]sﬂeﬁ tMéﬂ&fdfOOﬁtl(ﬁllb@ﬁHrm%ﬁa florlih &dnehatidtherial . earidikdal kenyl
group, a C2_10 a cl oa C6- 14 ary roup, a
g e menber BENES CrUmETsa Py b i keoRh EbadsoliRea et Bk hgfop
wher e each éiit atehﬁ)t md&i ta) dh&ﬁl)él:pa@l’tﬁﬂ,phasteft@m@ﬂc shO f(&hﬂé&(ﬁh}(km@l’o&tﬂbluﬂbh&n@ 11
cyctoril kyl %rg%eg) 4 ar%(l %r OUFI the 3-14 nenbered cyc phet er oal kyl
group, and fH& rchélsy ?f‘bser BPRPEIEELIGE A3t SR T DHEI TS EARTDBE subst i t ut ed
with 1-4 Uc(FREpogﬁ@prﬁtalnal@dH@l}&ﬂdudR& @s., dﬁéne@elwlhﬁfee) nt is Hes uekampl eat e can be
FL a C2.10 al ken ou -14 cl oal k rou or a ered
Cychohet or oIS i SRmBFEH R SHER wr ol PPl e er sl TR G5 14
cyct oal kyl gbtep] indod féheor3s Mstﬂf&ﬂbﬁér&dhmixﬁﬂmﬁy&mﬁairkydpagnorupo@ﬁtneonaI Iy can
be substitu edW| h 1- andU def i ned rein.
[0037]In so el i T e Bt bt gt ngeéiaen OYPERBRCEBRA h‘gﬂ
substi t ut ed1aymchro]na4>gfdﬁhﬁsmgnmmﬁovmgj%ﬂehlunmgraﬁ@ asl High-panechdnes Biui  For
exanpl e, gan tbe a C21 al kenyl group optionally substituted with 1-4 groups
|ndependentf2 PYEPERdd from hal ogen, --CN, --NO2, and a Cl_10 hal oal kyl group.
In certain enbodl ments, R can be a C210 al kenyl group optionally substituted
with 1-4 gr69gel i rialep@ﬁ@ehwryiosmcwcsed phrrowrdvéibadly epceptable GRfopicallyNaikledand - - Ch.

I'n particul %m&)r&p&%lf @&ﬁgﬁ’(l) %hel%ﬁlrbnpgr fort %foq{.s (:\in:l r%ch%& Q}e QXJHS 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 "N,

oxygen, such as >0, "0 and 0, phosphorus, such as *’P, and sulphur, such as *S.

[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.



[0038] I n sonme enbodi nents, R can be a C. 3-14 eycloal kyl group or a 3-14
nmenber ed cycl ohet eroal hd group, each of which optionally can be substituted
with 1-4 - UWS2HPo1I88S, where L' and R5 are as defined h&FEFERYE3Lert ai n
enbodi mrents, R can be selected froma cycl opropyl group, a cyctobutyt group,
a cycl opentyl group, a cyclohexyl group, and a cycl oheptyl group, each of

whi ch optional l can be substituted with 1-4 --Vitt oups, where U and R5 are
as defined HOP& n In'ppe a5pset- i aF BB REHI L compoadiO @Ry opr opyl |

cycl obutyl, eyel opentyl, cyclohexyl, or cycloheptyl. In certain enbodinents,
RI can be sel ected fron1a pyrrolidyl group, %a pi pendyl group, a

t et rahydr of uranyl group, and a u@trahﬁ .ogr oup, each of which
optionally can be substituted vmtl% 4 J17- -R5 lgroups, where U and R5 are as
defined herein. In partlcular enbg \ Rl can be tetrahydropyranyl.

[ 0039] i n sone enbodi nent s, can | aryl group or a 5-14 nmenbered

het eroaryl group, each of mhlch optlonally can be substituted with 1-4 -UR5
groups, where U and R5 are as defined hedgin. In certain enbodinents, R can
be a phenyl group optionally substituted with 1-4 groups independently

sel ect ed fr em fatnogenically@hleptabiEBgltsahy@iatckOesabsk y11d rgedowgs theaeo€3- 14 cycl oal kyl
group, and a C6_ i 4 aryl group, where each of the G _w al kyl group, the C3_14
cycl oal kyl ghewmw; and the C6_14 aryl group optionally can be substituted wth
1-4 -U-RI1) groups, and U and R are as defined herein. In particular
enbodlnents"RN”@aﬁmﬁéb@“bﬁéh?ﬂ“@kﬁ@p¢opt|onalIy substituted with 1-4 groups

i ndependent|ly sel ected from and netpﬁ [0040] I n
various enb dWﬁédW@me#mbﬁﬁaﬁe al% &13ﬁenﬁeﬁegfﬁéﬂerﬁé9yF p optionally

substituted with 1-4 -UR5 whe e U an e d herein. For
exanpl e, t hé: %GMT£°ﬂEWB§r§&9%§¥§WB£ﬂVP %ﬁﬁjg%¥?ﬁgmg§? @L@Hﬁ frogme @ iV,
117N , N.)) - divdient G, o alkynyl group, or d) a covalent bond, wherein each of a)-c) optionally is

substituted with 1-4 -L"-R’;

R'is a) H, b) a C,. alkyl group, ¢) a Cy.10 alkenyl group, d) a Ca. alkynyl group, ¢) a Cz.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, b) halogen, halogen ¢) -NO,, d) —=CN, ¢) a C,_;¢ alkyl group, f)
a Cy. 1o alkenyl group, g) a C,.1¢ 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 Cy.o alkoxy
group, m) —NC,_jo alkyl, n) C(O)C,.jo alkyl, and 0) C(O)OC,. ¢ 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.1 alkyl group;

R®, at cach occurrence, is a) halogen, b) —CN, ¢) -NO,, d) oxo, ¢) =N-L'-R®, f) -O-L-R®

g) —S(O)mR7, h) a Cy_j0 alkyl group, i) a Cy.10 alkenyl group, j) a C,.10 alkynyl group,

k) a Cs.14 cycloalkyl group, 1) a Ce.14 aryl group, m) a 3-14 membered cycloheteroalkyl group, or
n) a 5-14 membered heteroaryl group, wherein each of h) - n) optionally is substituted with

1-4 —L'-R" groups;
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co- Nye,vieviii, klrt NN, NN\N )) 1-1EM-N Ns.;) ix,x,xi,and xii, i N NN
wherein each of i-xiii optionally can be firsed to a phenyl group or a 5-6
menber ed het? d¥PYI83Yr oup, and optionally can be substi PUTERMWI/PI21-4 -Lc-l e
groups, where U and .11..5 are as defined herein. [0041]In sonme enbodi nents,
12.1 can be selected fromi-xiii, each of which optionally can be substituted

with 1-4 L' L,e groups, wher N, be ogen, Cl 10 al kyl
group, a C2Rigt %&&%{fﬁfﬁﬁdhﬁﬁ% 10 é@wﬁylmg}a&po alhyl@o Pfﬁ“‘&f’s‘? oal ky1

group, a CBsubdtitarey bignoup, R’ Godd; menber ed cycl ohet eroal kyl group, and a 5-14
menber ed heteroaryl group, where each of' the O _la al kyl groups, the C2.10

al k;enyl gr Oﬂf)iﬁab Heb)CRORE Q) aNRIRTYd) agrlqufkylrgl‘hieﬁ &2a M]oav@hﬂ@gda?hlﬂgmifplkyﬁﬂg %614
ar roup, e eteroa n ere
YRyl A pR et g R et R R e ISR o R ey

R7, and Rl afoap, a)SJ)d6f-]4nﬁfdnH‘¢&:|’dGhbﬂaroaﬂymg[©ep$ twnici3ineaEtodtidire Htoptiodall aRutbeusel ect ed
fromeach of |ch (;onal ly can be substituted with 1-4 groups independently

sel ected frd a“l&g e, S(O)R7 -(Ctia aIkyI) (Cln

cycl oal kyn,
czcl ohet)ér oa ?(C?@S) at(eC% CTB nldspe%(%n%%ﬁei ary g\é@% al ‘I%(%]%((%yl (C3_14
cycl oal kyn, gm(lﬁ:xi; i8> aIaH@my)gm(umeﬁa C414a;wlb?)ll,<ylg(oﬁﬁ flﬂCah ko yrpui(. 3) 43-1frenber ed

cycl oheter Ofﬁehﬁé rzzd ‘3010%9%5%'%8%‘%(‘1%)%)*‘? glg l;lt mem Eree!éﬁ% iXLr%/rl C%rgugr %h(i]rgm %‘Lclﬁ%kb)q oup, a

C2_10 al ken rou (Fgrou oup, a C6_14
aryl group, hhorf&oaadlymurb@mé@ﬂ\eml -6hbtBr @alukyl group, and a 5-14 nenbered

het croaryl group, where each of the C1 10 al kyl groups, the C2_ |o al kenyl
group, the &7.aGachldgmiencagiseurlogend) €CY, AeNELkbryo. g}rﬁ?@sf)—l“ﬂﬂe C3-14 cycl oal kyl

groups, the (o] 3 1 d-c het yl groups, and
the 5-14 rrem ‘he%})g@r i IOEIP9)32 1optélH(ét)ﬁ'ralj‘gtllD e((ﬁc%hlxgﬁégs@bg(?%ﬂtfed with 1-4
-1, c-R10 gbPotp)-Ohnd albyl. Irré —C HRII) 41(@)-&S-defkyher-tHeNiln. | n particul ar
embodi ment s opt.i Y (S&bst i ed with 1-4
groups i ndeper%e%t@'?(d?goel gﬁ’)yi %;Qb)f\!(cg[o%kgl)z % C%w g) C&% é‘”mf)r et hyl ,
n- propyl , n- Buﬂrfb)NHtrlbuf:Sﬂ)NHQ:lnm“FWl VIrEHN(C - @alzyldh wetGQEHpr opyl , propynyl |
cyanomet hyl ) 2~ (SYRCOFLIML ) SaNAIIORT OBYINIRVELARAPY! TeL DY
t et rahydr opyr anyl et henyl tri f uor%g enyl. In particular
embodi ment saa)Rﬁ%lé}N(ﬁeloalkt/]Bﬂ @biyp(l‘g‘ilomﬂikyl)ﬁ Py - glanMb—Claﬂa]th dazol yl group,
an oxazol yl ,gr @(‘IQCI ‘ﬁ fr@ﬁ(@%‘}’o'aﬂlyl)gz[e‘?!i@m@ ](;gukﬁ)zmbym agmupﬁ) —Qoyaitetrazolyl
group, each of i onal 8/ be substituted gr oups
i ndependent k%) —§éfl))ec@leda'ﬁlr%h) y>(OBIOH. BY ~S(Qk Oyt HiN 1, aJ)e‘[SI@]lnNﬁz~ propyl, t-butyl,
ttri met hyl sidyRIw), KUt PARAY LY -8)SUEORHBLDY m) PERAY alcANdhads 2 aggheny
group, ao) a Cy.o alkenyl group, ap) a C,.1¢ alkynyl group, aq) a C;_j alkoxy group,
ar) a Cy.jo haloalkyl group, as) a Cs.j4 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 C;.¢ alkyl group, b) a divalent C».j9 alkenyl group,
¢) a divalent Cy.1g alkynyl group, d) a divalent C.10 haloalkyl group, d) a divalent Ci.io alkoxy

group, or f) a covalent bond; and
m, at each occurrence, is 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.c., 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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[0042] I n an enbodinent. R can be disubstituted with nethyl. In another
enbodi nent, R can be [0043]in sone enbodi nents, Rl can be a bicyclic

het eroaryl gYo&W’si¥8tSonal |y substituted with 14groups, RAEEBOMNSERY |e are as
defined herein. For exanple, the bicyclic heteroaryl group can be selected
froman indolyl group, a pyrazolopyridyl group, a pyrm opyridinyl group, an

i m dazopyridyl qr a benzoi sogxazol roup, n i hdaz Iyl roup and an

i ni dazot hi a%d- %ccaﬁla Comowrﬂffﬁmmé%wg?%%f i P g onFor P yl group,
a pyrazol o[ 1, 5-a] pyridyl group, a pyrrolo[2, 3- b]pyrldyl group, or an imdazo|
| ,2-a]pyridyl group, each of which optionally can be substityted with 1-4

groups i ndependent |y §e|eqﬂed fromF, ¢, Br, ---NOG2, nethyl thph i tropyl,
t-butyl, I-hydroxy-I Fmet hyp{erhyt’ phenyl pyrlcﬁﬂz andl [0044] I n
vari ous enbodi nents, RA can |ndependently ble halogen In sone
enmbodi ments, R2 can be sélect®d fromH, F, O, anfl Br. IR sonme enbodi ments R3

can be selected from1Y¥, F, C, and Br. [0045]In @%rious enbodi nents, Y can be

-L- or -L-NR -L-, and L and re as defined in herein. qbsone enbodlnents Y
can be L NR1, where Rl can be?selected fromH , -C(0)0RE, and a CIHO al kyl

group, and L, an as, defin eiln. In partlcular enbodi nents, V can be
sel ected frgﬁfm 5@ ﬁggfﬁgfgreas%fi§§8§T1012- -N(CH2) CH2-, and
- N( C( 0) 0-1- ﬁi('))}ﬁHz “In vér%u?e%o@lﬁn@éﬂs, ﬁ] &%@@1‘, g@g]o’alkynﬁ %H)up,% CQ%ynyl group, a

Cs.14 cycloalkyl group, a Ce.14 aryl group, a 3-14 membered cycloheteroalkyl group, or a 5-14

membered heteroaryl group, where each of the C,.j¢ alkenyl group, the C,.;¢ 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’
and R® as defined herein. For cxample, R'canbe H, a Cy 9 alkenyl group, a Cs.14 cycloalkyl
group, or a 3-14 membered cycloheteroalkyl group, wherein each of the C; ;¢ alkenyl group, the
Cs.14 cycloalkyl group, and the 3-14 membered cycloheteroalkyl group optionally can be
substituted with 1-4 —L'-R® groups, and L’ and R’ are as defined herein.

[0037]  Insome embodiments, R' can be a Cy.1¢ alkenyl group optionally substituted with 1-4
—L'-R’ groups, where L’ and R’ as defined herein. For example, R' can be a C,.j0 alkenyl group
optionally substituted with 1-4 groups independently selected from halogen, —CN, —NO,,

and a Cy.jo haloalkyl group. In certain embodiments, R' can be a C,.1o 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 Cs.14 cycloalkyl group or a 3-14 membered
cycloheteroalkyl group, each 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 LR’ 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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[0046] I n various enbodi nents, Z can be 3 divalent Cl1-10 al kyl group optionally
substituted with 1-4 groups independently selected fromoxo, -N12.6, and -CH,
where R6 is VEQ2HeMi184E¥d herein. For exanple, Z can be sePEFEBHY#SH - 011, -,
-012011, -, -012012012-, -C(0)012-, -CH2CH(011)-, -CH2CH2CH(CH3)-, and
-CH20=NOHT-. In a fit rther enbodinent, Z can be -CH2C H. [0047]In sone
enbodi nents, c ounds of t present teachi ngs can have Fornmula | F or Formul a
T17e 01T Pyalg) a&wpn@,plaﬁﬁgﬁae%efe&fawd\y&a Yégfoablaéd %éﬁ“f‘l%‘/,dmrli’wf‘gtgé%‘}” esters,
and prodr ugsachRewrioh optihgya&lan bEubstided W3k 1-4,-LYR’ glddpsZwhdre Lamd ®ehicned herei n.
[0048]in angt er enbodi ment tt@ [)r esent igventi on i ncludes conpounds of

For mul a | a: S ["S64878r MPapirarheRRdt TR RyFaaoe EAtAHI8YER't | hydrate, or ester

t hereof , [0050]wherein: [0051]\Fa is a) -Cl12-; [0052]Za is a) -CH -, b)
-CH2CF12-, {1032)) - CHRGHAGHRdimch 808 3pRbO: U514 aryCrolddoraryy | 4 geolepsd tateBaiyd nenber ed
cycl ohet eroal kyl grou or..a b-14 nmenber 1ct er garyl grou nereisn RIO i s
optionally ??ué’ﬁﬁg}ogpﬁécgﬁp%%aﬁy T i)e-s{ggt-ltﬁggg\ﬁvp%d%s_?“T%@ﬁf%ﬁ?@e\@ ndgﬂ i'val ent

C _to al kyl agdefiug] hebdin. andéredl @ntiod GRnisoR ‘atak ény phegylaupip opliorallylsubatiternd wEh -

1-4 groups independently selected from halogen, -CN, —NO,, a C,_j¢ alkyl group, a C3_14

cycloalkyl group, and a Ce.14 aryl group, where each of the C.j¢ alkyl group, the Cs_.14 cycloalkyl
group, and the Cq.14 aryl group optionally can be substituted with 1-4 ~L'-R" groups, and L' and
R'%are as defined herein. In particular embodiments, R' can be a phenyl group optionally

substituted with 1-4 groups independently selected from F, Cl, -NO,, -OH, —OCH3, and methyl.

[0040]  In various embodiments, R' can be a 5-14 membered heteroaryl group optionally
substituted with 1-4 —L'-R’ groups, where L’ and R’ are as defined herein. For example, the 5-

14 membered heteroaryl group can be selected from:

‘5}'\ N o RN
. B »

i ii, iii, iv,

~Sh SN
€ € @) 7€)
H H o (o)
v, vi, vii viii,
s N N—N
) 4N T N Y
LN § N N
S S H H
ix, X, Xi, and xii,
\g{_ A
\N,
H
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io al kynyl group, or d) a coval ent bond, wherein each of a)-c) optionally is
substituted with 1-4 La'-R [0055]R2a and R3a independently are a) H or b)
hal ogen c) -WORYII8HS ---CN, e) a Chi () al kyl group, f)PaTER2AYLHM24| kenyl|
group, g) a C2_10 a[ kynyt group, h) a (Au cycloal kyl group, i) a Co-14 aryl
group, j) a 3-14 nenbered cycl ohcteroal kyl group, k) a 5-14 nenbered
heteroaryl group, 1) .a Cl_1() alkoxy group, in) -NC1_1() alkyl, n) C (0)G _1()
al kyl, and o) C(0) odil; 10 3l kyl, wherein each of e) o) optional I y is
substituted wth 1-4 ---La--k' 3 groups; [0056]e, at each occurrence, is a)

hal ogen, b) w-h%l,neet)home,odeaﬁ)(Oa,nte)quE&\I’éd_@heﬂllg@ng))hbaﬁ6@legl,betaﬁkt}léro:gyloup, i) a

C2- 10 al kenyl gro 1 )2 K r G roup. 1)
o oo, 14 arybeufatt Bt R Rufud B WP Berdindr it ardin G el o2

menber ed hcterioaryl group, where| n each of h) - n) optionally is substituted
with 1-4 -La-R' groups; [0057] R6a at each occurrence, is a) H b) --OrR e)
--S(0)e, or[@Ha @1 sdnde @nﬂoyimegtsolﬁpnampt jebnaet Iﬁymsabsmctnuptf edichoptfondliydcan be a- - - Ft

I 5 t d I ,
) 2 Co10 alonat onn LR hop ) VPR el B SR0, S g EL oY 1P
group, h) agGop. Mzamﬂtenglrgyw; a ) 1oaﬂ<$4ﬂ4rOHBr@®r1e@6bylbylcﬂww Gat kyl srgwiwap, or j)
a 5-14 ”e”b%@qrh %%Er%ﬁ %ﬁ&ﬁ'ete%ﬁ%y WsLEl ﬁlﬁ?&ﬁ'%e?%dq)eteroah) gl%ﬁ]l[) '»\%t%l choh drS

substituted wt groups each
occurrence, therﬁ?datﬁélwdemvwsythaﬁemat)kbylylam@mrtltf( §2ahlkyty! groopiphe &4 G'CCzlkyl al kenyl
group, d) a 4, aryl
group, Q) 3g%§¥\ltﬁén%eraé lggg)/ ) ota'gtcl)érnge ﬁ%"?%ﬁﬁ%mfwr{"‘g’r Qljéﬂhe iy gglra%r

het eroaryl bfetoapy! sabarapiipnagizaedn h?fsulb)ltutﬁ)d voptl-orfatik '\ giogpss erisidt i R u%flé(R WeEhs 1-4 La

?X:)I g; _OUp_S det{nggﬁgllﬁ\, In &Eﬁlﬁ%ﬁo&rﬁ&ﬂ%?ﬁ%% sﬂ§ _té_?t)'l?fr(ﬂ@‘ ﬂggegcah {*&h&%tl&i)a;ly I-\IE)ZCHOLI )
j) --C(0)- Ccan t@aptksyrutedmlth_l -4 @pm)soqdppengyntzy@glggtec’(ﬁmn M}ogm@{oz T@(OD(R&) SH, ’
- Q0) S, Al 0 SANC 2l co BN 1(CL10 allyhy @
--C(S) NH( C, {40 9&1%{3)14 rvt)mbsw@(cg)l@hq(e@wy()ﬁﬁt keyky B (Sviyt heteigpmibhy H,  x)
- CUNH) G Z10_ @ ko) 1 N M2, 0, CNEANGE Gk, a1 kY1)

—(Ci.10 alkoxy)—(3-14 membered cycloheteroalkyl), «(Ci.10 alkoxy)—(5-14 heteroaryl), a Ci.10

alkyl group, a C.1¢ alkenyl group, a C.j¢ alkynyl group, a Cs_j4 cycloalkyl group, a Ce.14 aryl

group, a 3-14 membered cycloheteroalkyl group, and a 5-14 membered heteroaryl group, where

each of the C,_j¢ alkyl groups, the C,_jo alkenyl group, the C,.j alkynyl group, the C;_1¢ alkoxy

groups, the C;.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, CI, 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, —CF;, methyl, ethyl, i-propyl, t-butyl,

(trimethylsilyl)methyl, benzyl, 2-benzoxyethyl, phenyl, and 4-aminophenyl.
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aa) -C(N1-1)IN(Clal kyl)2, ab) -C(NC1, 10 alkyl)H, ac) -C(NGf r, alkyl)-C(10

al kyl, ad) -C(NC110 alkyl)NH(GC Ho al kyl), ac) -C(TXC110 allcyl)N(C al kyl)2,
af) -S(0), " WOayy18350)0, C 1. 10 al kyl, ah) -S(0)2014, BCYEPRIES3QAL Ho al kyl ,
3j) -S(0)rnN-12, ak) -S(0),"NH(CL. 10 alkyl), al) -S(0)1"N(Cal ky1l)2, am
-Si(C.]0 ally!):, an) a C1.10 al kyl group, ao) a C2-10 al kellyi group, ap) a
C2- 10 al kynyl group, aq) a Cl.10 al koxy group, ar) a hal oal kyl group, as) a
C3. 14 eycl oal kyl group, at) a CO 14 ary| , au) a 3-14 nenbered

cycl oheteroal kyl group, or av) a 5-14 nenbgr het eroaryl group, [0061] La, at

each occurr , 1S a di val ent CH10 §{kyl gr i val .. 10
al kenyl gr oﬁ@ﬁﬁc) Iﬁan%ﬂ‘ RPAfes ReS al kynyl gr OE;bEnoH)e %{nalfﬂ%%qné ¥ 10
hal oal kyl gaRupsituel) wathaievdl.ent CHL10 al koxy group, or f) a coval ent bond; and
[0062] m at each occurrence, is 0, 1, or 2. WO 2009/ 118305PCTI EP2009/ 053421

[I_ggfsg] Iconpotq(‘)Qﬁ Ofe% rﬁp i?r[bg?r UE:] tl@' %ﬁb?\?ﬁc%ﬁ hggrogr% e peo%tlgrqa y s&bl‘s]t?tu%8rrpounds in
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[ |,2-a]pyridyl
group, each 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-I-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)OR®, and a C )¢ 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)CHz—, and -N(C(O)O-t-Bu)CH»—. In a preferred embodiment, Y can be —CH»-.

[0046]  In various embodiments, Z can be a divalent C,_jo alkyl group optionally substituted
with 1-4 groups independently selected from oxo, =N-R®, 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(CHj3)—, and -CH,C(=NOH)-. In a further embodiment, Z can be
—CH,CH»—.

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

Formula II":
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CH -AlH N hi. Name (E)-N-Hydroxy-3-(4- f | 4242- nethyl-|

H i ndol- 3-yl Tethyl | pyrrolidin-2-y1} - phcnyl Tacrylatnide FIN C., 0
i pN. OH H ( E)WQR4y/di8eey - 3- (4 1 1134 1 Hinciol-3-yl Tpr opyCT/EWW%P‘!Zél i n-2- y11-
phenyl Tacry 'amde HNO "....,..),...CHN
i )
R., NNy X oy H
\ |)j/\)LH
<N\_/K/\R3
Y/‘
II’, or
o )
RLZ \\ AN N/C}_|
| H
/\
<
I,

including pharmaceutically acceptable salts, hydrates, esters, and prodrugs thercof, wherein R,

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

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

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

[0051] Yaisa)-CHy-;

[0052] Zais a)—CH,-, b) -CH,CH;-, or ¢) -CH,CH,CH>-;

[0053] R"™isa Ce4 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] Laisa)adivalent C, ¢ alkyl group, b) a divalent C,_j¢ 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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H (E) N-Hycl roxy-3-(4- {1-[2-(1H ndol-3-yl)-ethyl]-pyrrolidin-2-yl} -

phenyl Tacrylamde 4 -L---t,,----N\__ -\ N._ | c¢c" N\ / \---) ON_CHHO
N OH H (E)-9at8xip3B- (4- (11212- nethyl-i ndo |- |-yl) PEUVEPIPYSY2E ol

i din2-yl} -phenyl Tacryl am dc

La—R™,

[0055] R*and R™ independently are a) H or b) halogen ¢) -NO,, d) ~CN, ¢) a Cy.j alkyl
group, f) a Ca.10 alkenyl group, g) a Ca.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) —NC .9 alkyl, n) C(O)C,.jo alkyl, and 0) C(O)OC,.j¢ alkyl, wherein
each of ¢) — 0) 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)mR7a, 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
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),R™, or d) a C .19 alkyl group

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

[0058] R™isa) H, b)—OR™, ¢) -NR¥R”, d) a C,.,¢ alkyl group, ¢) a C1.10 alkenyl group, f) a
Ca.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 —La—R'® groups;

[0059] R*and R”, at cach occurrence, independently are a) H, b) a Cy. 1o alkyl group, ¢) a C,.
10 alkenyl group, d) a Cy.j0 alkynyl group, ¢) a C;.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 cach

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

[0060] R'®™ ateach occurrence, is a) halogen, b) —CN, ¢) -NO,, d) oxo, ¢) —OH, f) -NH,,
g) -NH(C,_jo alkyl), h) =N(C_j¢ alkyl),, i) -CHO, j) —C(O)-C,.jo alkyl, k) —-C(O)OH,

1) —C(0)-0OC .10 alkyl, m) —C(O)SH, n) —C(O)-SCi.i0 alkyl, 0) -C(O)NH>,

p) —C(O)NH(C, 10 alkyl), q) —C(O)N(C_19 alkyl),, r) —C(S)H, s) —C(S)-C, .19 alkyl,

t) —C(S)NH>, u) —C(S)NH(C ¢ alkyl), v) —C(S)N(C,_1¢ alkyl),, w) —C(NH)H,

x) —C(NH)C,_j¢ alkyl, y) -C(NH)NH>, z) -C(NH)NH(C,_ )¢ alkyl),

aa) —C(NH)N(C,.y¢ alkyl)z, ab) =C(NC,.¢ alkyl)H, ac) —-C(NC,. ¢ alkyl)-C,.1¢ alkyl,
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(ETN-1- 1ydroxy-3-011-(2-indol-1- yl-cthyl Tpyrroliclin-2-y1 1-phonyl ; -

acrylamde o H(-)& ---0, _-_, - 0,0 N H (E)NHydroxy-3-(4- ( 11215- net
hoxy- 2- met hyV@ 2000/13¢5ndol - 3-y I T et hyI | - pyrrolidin-2-yl1PCUBREAYPIL21 acryl ani dc
WO 2009/ 118105PCT/ EP2009/ 053421 Cpd # Sl ruclure

ad) —C(NC\.yo alkyl)NH(C,.)¢ alkyl), ae) -C(NC .10 alkyl)N(C,_jo alkyl),, af) —=S(O)H, ag) —
S(0)ur—Ci-10 alkyl, ah) —=S(0),0H, ai) —=S(0)u—OC,.10 alkyl, aj) —=S(O)mNHo,

ak) —=S(O)uNH(C, o alkyl), al) =S(O)mN(C;.10 alkyl),, am) —Si(C,.jo alkyl)s, an) a C;_j¢ alkyl
group, ao) a Ca.10 alkenyl group, ap) a Ca.10 alkynyl group, aq) a Ci.jo alkoxy group, ar) a Ci_1o
haloalkyl group, as) a Cs.14 cycloalkyl group, at) a Cs.14 aryl group, au) a 3-14 membered

cycloheteroalkyl group, or av) a 5-14 membered heteroaryl group;

[0061] La, at cach occurrence, is a) a divalent C,_jo alkyl group, b) a divalent C».j¢ alkenyl
group, ¢) a divalent Cy.1¢ alkynyl group, d) a divalent C;.¢ haloalkyl group, d) a divalent C,_jo

alkoxy group, or f) a covalent bond; and

[0062] m, at each occurrence, is 0, 1, or 2.
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Nane HNNd ty---,,:7- ¢c-- "OH N H phettyl-11-1-indol-3-yl)-ethyl]-
pyrrolidin-2-y1}-phenyll-aerylmmide ( HN/ 1 O,NO
WO 2009/118305 PCT/EP2009/053421

[0063] Compounds of the present teachings can be selected from the compounds in Table 1.

Table 1

C};d Structure Name

ZT

/ <J3\ (E)-N-Hydroxy-3-(4-{1-[2-(2-
X -OH methyl-1H-indol-3-yl)-ethyl]-
pyrrolidin-2-yl} -phenyl)-acrylamide

HN N o)

s JU o | (E)-N-Hydroxy-3-(4-{1-[3-(1H-

2 H indol-3-yl)-propyl]-pyrrolidin-2-yl} -
phenyl)-acrylamide

ZT

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

Iz

S N
N . J\ _OH (E)-N-Hydroxy-3-(4-{1-[2-(2-

4 \\\ H methyl-indol-1-yl)-ethyl]-pyrrolidin-
N 2-yl}-phenyl)-acrylamide

( X \>
O .
N ~J on (E)-N-Hydroxy-3-{4-[1-(2-indol-1-

5 \\\ H yl-ethyl)-pyrrolidin-2-yl]-phenyl} -
N acrylamide

/ 0 (E)-N-Hydroxy-3-(4-{1-[2-(5-

6 - s JL _on | methoxy-2-methyl-1H-indol-3-yl)-
0 ethyl]-pyrrolidin-2-yl} -phenyl)-

N acrylamide

Iz

19



J,NOH H (E)-N Hydroxy-344-(1-{ 2-4245- nethyl-isoxazot-3-yl)- | Hindol-3-
yl kethylt -pyrrolidin-2-0-phenyliacrylamde 9 ON\ NHO N OH 11 (E)-344-{
| 12- (2-tert -VBARYI1B8Sni trot |i-indol -3-yl)-ethyl | -pyrroPCHERPVOSH2A

- phenyl ) - N- hydr oxy-acryl am de 101 | H--,N",, - " [ --

Cpd Structure Name

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

(E)-N-Hydroxy-3-[4-(1-{2-[2-(5-
methyl-isoxazol-3-yl)-1H-indol-3-
yl]-ethyl} -pyrrolidin-2-yl)-phenyl]-
acrylamide

/ o (E)-3-(4-{1-[2-(2-tert-Butyl-6-nitro-
9 X -OH 1 H-indol-3-yl)-ethyl]-pyrrolidin-2-
yl}-phenyl)-N-hydroxy-acrylamide

Iz

ZT

~g’ / 0 (E)-3-(4-{1-[2-(2-tert-Butyl-6-

10 o O X _OH | methanesulfonylamino-1H-indol-3-
yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-
N N-hydroxy-acrylamide

Iz

Q (E)-3-(4-{1-[2-(2-tert-Butyl-1-
S9N N methanesulfonyl-6-

11 o N methanesulfonylamino-1H-indol-3-
yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-
N-hydroxy-acrylamide

/ o (E)-N-Hydroxy-3-(4-{1-[2-(2-

O ™ J\ OH i
12 . methyl-1H-indol-3-yl)-acetyl]-
pyrrolidin-2-yl}-phenyl)-acrylamide

Iz

20



0 %\ 75" S-NH -----

HOtttzt...}H.,ONHO OHHN (E)-3-(4-{ |

42-(2-terr-Butyl - hnet hanesut f onyl ant no- 11- (- i ndol - 3-

y1) - et hyl kpy¥e &1P/disaLs2- yi t

142- (2-tert-Butyl -1- nethanesul fonyl-6- nethanesu

- phenyl

) N- hydr oxy-tteryl ani BETERNO%BSAL21 ¢
11-i ndol- 3-

fortylantino- |

yl)-et hyl ppyrrolidin-2-ylt -phenyl)- N-hydroxy-acrylamde | 2. |
ng Structure Name
O
3 Ny O (E)-3-[4-(1-Benzyl-pyrrolidin-2-y1)-
N H phenyl]-N-hydroxy-acrylamide
; 0 (E)-N-Hydroxy-3-{4-[1-(2-phenyl-
14 '\;’N xSy O 2H-pyrazol-3-ylmethyl)-pyrrolidin-
K/)\\N H 2-yl]-phenyl} -acrylamide
O
XN J\N,OH (E)-N-Hydroxy-3-[4-(1-
15 H pyrazolo[ 1,5-a]pyridin-3-ylmethyl-
pyrrolidin-2-yl)-phenyl]-acrylamide
0]
X N,OH (E)-3-{4-[1-(3.5-Dimethyl-1-phenyl-
16 H 1 H-pyrazol-4-ylmethyl)-pyrrolidin-
2-yl]-phenyl} -N-hydroxy-acrylamide
O
AN N,OH (E)-N-Hydroxy-3-{4-[(S)-1-(3-
17 H pyrazol-1-yl-propyl)-pyrrolidin-2-
yl]-phenyl}-acrylamide
O
0 A _OH (E)-N-Hydroxy-B-[é}-(‘(S)-l -
18 N phenylacetyl-pyrrolidin-2-yl)-
H .
N phenyl]-acrylamide
@)
19 AN N’OH (E)-N-Hydroxy-3-[4-(1-phencthyl-
N H pyrrolidin-2-yl)-phenyl]-acrylamide
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H--e cNl, 0 HOH (E)-N Hydroxy-3-(4-1 14242- nethyl- |
11-indol-3-yl)-acetyttpyrrolid in-2-ylt -phenyt)-acrylamde WO

21) 09/ 118103PZH0FIBIF09/ 1153421 Cp d # Siruci me Nanme 13POTEP2009053425-1 N "OH H
( E)-3-144 1.-Benzyl-py rrolidin-2-yl1l.)- pheny 11-N hydroxy-acryla (nide 14

ng Structure Name
HO
0 (E)-N-Hydroxy-3-(4-{1-[2-(4-
20 A J\N,OH hydroxy-phenyl)-ethyl]-pyrrolidin-2-
\ H yl} -phenyl)-acrylamide
F
O (E)-3-(4-{(S)-1-[2-(4-Fluoro-
21 X N ~OH phenyl)-ethyl]-pyrrolidin-2-yl} -
. H phenyl)-N-hydroxy-acrylamide
Cl
O (E)-3-(4-{(S5)-1-[2-(4-Chloro-
22 X J\N,OH phenyl)-ethyl]-pyrrolidin-2-yl} -
N H phenyl)-N-hydroxy-acrylamide
Cl Cl

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

I=z

0 (E)-N-Hydroxy-3-(4-{1-[2-(4-nitro-
24 AN N ~OH phenyl)-ethyl]-pyrrolidin-2-yl} -
H phenyl)-acrylamide

Cl O
(E)-3-(4-{1-[2-(2-Chloro-phenyl)-

25 H ethyl]-pyrrolidin-2-yl} -phenyl)-N-
N hydroxy-acrylamide

22



0 NN'OH Q--\NNH (E)-

) - pyrrol
(E) - N- Hydr oxXy0 20p4/118p05.

i di n2-yl]-phenyl j

N- Hydr oxy-3- 4-[ |

- (2- phenyl 2H pyrazol - 3-y1 net hyl
-acry [amde 15 0 - )C-CHNN/HN

PCT/EP2009/053421

pyrazol o[ 1. 5- Thyri di n- 3-yl met hyl pyrrolidin-2-yl)-phenyl | acryl am de
/' H

O N -

ng Structure Name
Cl
Cl 0 (E)-3-(4-{1-[2-(2,4-Dichloro-
26 A J\N,OH phenyl)-ethyl]-pyrrolidin-2-yl} -
\ H phenyl)-N-hydroxy-acrylamide
F O
S OH (E)-3-(4-{1-[2-(2-Fluoro-phenyl)-
27 H/ ethyl]-pyrrolidin-2-yl} -phenyl)-N-
N hydroxy-acrylamide
@)
o OH (E)-N-Hydroxy-3-{4-[1-(2-hydroxy-
28 H/ 2-phenyl-ethyl)-pyrrolidin-2-yl]-
HO N phenyl} -acrylamide
o (E)-N-Hydroxy-3-{4-[1-(2-hydroxy-
29 X\ 2-p-tolyl-ethyl)-pyrrolidin-2-yl]-
HO N H phenyl}-acrylamide
/
O]
0 (E)-N-Hydroxy-3-(4-{1-[2-hydroxy-
30 ~ JL _oHn 2-(4-methoxy-phenyl)-ethyl]-
H pyrrolidin-2-yl} -phenyl)-acrylamide
HO N
Cl
0 (E)-3-(4-{1-[2-(4-Chloro-phenyl)-2-
31 A N,OH hydroxy-ethyl]-pyrrolidin-2-yl} -
HG H phenyl)-N-hydroxy-acrylamide
N

23
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(E)-3-{4-[1-(355-Dinmethyl- | -phenyl1l H pyrazol -4-yl methyl i-py

rrolidin2-yll-phenyl;

- 1N- hydroxy-acrylarnide 17 0 rs NM_N A H

(E) - N- Hydr oXYyO 300948345 S) - 1 -(3- pyrazol- 1 -yl-propy HPBYEPIBYOSRA2A- 2-

yl'l -phony 1 ;

-acrylamde 18 \ /0 ,

OH N H (E)- N Hydr oxy-314((S)-1 -

phenyl acctyl -pyrrol id in-2-y1)- phenyl kacrylamde 19 0 NNOH H

(E) - N-Hydr oxy-314- (|

21) 09/ 118105PCNMP2009/ 053421

- phonot hyl pyrrolidi n-2-0)-phenylikaeryl am de WO

Cpd
#

Structure

Name

32

Cl Cl

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-methyl-
butyl)-pyrrolidin-2-yl]-phenyl} -
acrylamide

37

(E)-3-{4-[1-(3.3-Dichloro-allyl)-
pyrrolidin-2-yl]-phenyl} -N-hydroxy-
acrylamide

38

.OH

4
Iz

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

24



Cp d #

).

N. OH

Structure Name 20 HO 0 110H H (E)- N-Hydr oxy-344-114244-
hydr oxy- phcnyO- cr hyt kpyrrolidin-2- yl} -phcnyl)-acrylam dc 21 0
WO 2009/118305

PCT/EP2009/053421

Cpd

Structure

Name

39

0
O‘\ \ J\N,OH
H

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

40

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

41

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

42

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

43

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

44

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

45

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

25




14 (11)-3-(4-1(S)-1-1244-Fl uor ophenyl yet hyl kpyrrohdi n-2-y1
phenyl ) N- hydroxy-acrylamde 22 0\ Th NO 1.OHINH (E)-3-(4- t

(S)-1-12- (4-VCPPYPBIFEBNY 1) - ct hyl . 1-pyrrolidin-2-y11- pheRGTVERON/HYEE oxy- acryl a
[nide 23 C \ a/ O

Cpd Structure Name

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

46

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

47

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

48

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

49

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

50

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

51
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NO' H (E)-3-(4-1142-(3,4-Di chloropheny |)-ethyll-pyrrolidin-2-y1 t -
pheny1l) - N- hydroxy-acrylam dc 24 02N O A _OH --.N H (E)- N Elydroxy-344- t
1-[ 2- (4- ni t POPROMYIBFSet hyl f - pyrroliclin-2-y1,- pheny | yBEFEPI®/(SH2He

"OH N, H

-

0

(E)-344-1112-(2-Chl orot hcnyl tcrhyl | -pyrrolidin-2-yll-phcnyl)-Nnhydroxy-acryl am

dc

ng Structure Name
H
N N
“\ 1) (E)-3-(4-{(5)-1-[2-(2-tert-Butyl-1H-
57 S e J\ _OH pyrrolo[2,3-b]pyridin-3-yl)-ethyl]-
H pyrrolidin-2-yl} -phenyl)-N-hydroxy-
<\l/_ acrylamide
N
=~ N % < JL _on (E)-N-Hydroxy-3-{4-[1-(2-
53 H, imidazo[1,2-a]pyridin-3-yl-ethyl)-
N pyrrolidin-2-yl]-phenyl} -acrylamide
N
N /) (E)-N-Hydroxy-3-(4-{(S)-1-[2-(2-
54 = X J\N/OH methyl-imidazo[l,2-a]pyridin-3-yl)-
H ethyl]-pyrrolidin-2-yl} -phenyl)-
N acrylamide
©\N'N\ . (E)-3-(4-{(S)-1-[2-(3,5-Dimethyl-1-
== phenyl-1H-pyrazol-4-yl)-ethyl]-
33 )\C A N’OH pyrrolidin-2-yl} -phenyl)-N-hydroxy-
N H acrylamide
o~ N\
— (E)-N-Hydroxy-3-(4-{(S)-1-[2-(3-
56 A J\ N’OH methyl-5-phenyl-isoxazol-4-yl)-
H ethyl]-pyrrolidin-2-yl} -phenyl)-
<N/_. acrylamide
©\(O
\ (E)-N-Hydroxy-3-(4-{(S)-1-[2-(5-
57 methyl-2-phenyl-oxazol-4-yl)-ethyl]-

pyrrolidin-2-yl} -phenyl)-acrylamide

27



WO 2009/ 118305PCT/ EP2009/ 053421 Cp d # Siruclure Nane 26 Cl [/ - |
c".-1 0 NOH H (E)-3-(4-11-12-(2,4-D iehlorophcnyl)-ethyll-pyrrolidin-2-yl1 -

N,,r-

pheny 1) - N- hm w/lﬁé[ﬁyl anm de 27 PCT/EP2009/053421
ng Structure Name
HN~ N\ o
= S OH (E)-N-Hydroxy-3-(4-{(S)-1-[2-(1H-
58 ”/ 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-1 H-pyrazol-4-yl)-cthyl]-
<\j/ pyrrolidin-2-yl} -phenyl)-acrylamide
~N- N\
— O (E)-N-Hydroxy-3-(4-{(S)-1-[2-
60 X J\N .OH (1,3,5-trimethyl-1H-pyrazol-4-yl)-
H ethyl]-pyrrolidin-2-yl} -phenyl)-
<\|/_. acrylamide
S
N o (E)-3-(4-{(5)-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
C
N~ N\
f = Q (E)-3-(4-{(5)-1-[2-(1-
62 AN J\ N”OH Cyclopropylmethyl-3,5-dimethyl-
H 1 H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-
<\l/_. yl} -phenyl)-N-hydroxy-acrylamide
o
N <~ JU _oH (E)-N-Hydroxy-3-{4-[(5)-1-(2-
63 \\\ H pyrazol-1-yl-ethyl)-pyrrolidin-2-yl]-
<\l/_ phenyl}-acrylamide

28



\' NCO "..-...

:..")..0OHNH (E)-3-(4-1 |

i chn-2-y1} -phcnyl)-Nhydroxy-acrylamid,:

-1242- (2- phcnyl) -
28 29 30 31 / HO HO HO C HO

WO 2009/118305 PCT/EP2009/053421
ng Structure Name
SN
N (E)-N-Hydroxy-3-(4-{(S)-1-[2-(4-
64 L\ methyl-pyrazol-1-yl)-ethyl]-
<N/ pyrrolidin-2-yl} -phenyl)-acrylamide
Br
o
N S~ J\ OH (E)-3-(4-{(S5)-1-[2-(4-Bromo-
65 L\ H’ pyrazol-1-yl)-ethyl]-pyrrolidin-2-yl1} -
phenyl)-N-hydroxy-acrylamide
/EL o (E)-3-(4-{(5)-1-[2-(3,5-Dimethyl-
66 X J\ N/OH pyrazol-1-yl)-ethyl]-pyrrolidin-2-yl} -
H phenyl)-N-hydroxy-acrylamide
I( (E)-N-Hydroxy-3-(4-{1-[2-(3,4,5-
67 trimethyl-pyrazol-1-yl)-ethyl]-
pyrrolidin-2-yl} -phenyl)-acrylamide
MOH o) (E)-3-[4-((5)-1-{2-[3-(2,2-Dimethyl-
68 N‘N _OH propyl)-5-hydroxy-4-methyl-
” pyrazol-1-yl]-ethyl}-pyrrolidin-2-yl)-
phenyl]-N-hydroxy-acrylamide
Br
| N 0 (E)-3-(4-{(S)-1-[2-(4-Bromo-3.5-
69 N S J\ _OH dimethyl-pyrazol-1-yl)-ethyl]-
L\ H pyrrolidin-2-yl} -phenyl)-N-hydroxy-
<\J/_ acrylamide

29
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NONOHHNHHO\N JI'N"OHH9 -OHNH

(E) - N- Hydr oxy- 3- 144142- hydr oxy2- phenyl - et hyl ) - pyrrol

pheny11- acr YWW@ARAWHI8305

(E) - N-Hydr oxy- 3- 1411- ( 2- hydr oxy2-p-tolyl -ct hyl )-pyrr6lidin-2-yl11- phenyl)
-acrylam dc (E)-N Hydroxy-3-(4-1112- hydroxy2-(4-nmer hoxy- phenyE)-ct hyll- pyrrol

M n-2-y1] -
PCT/EP2009/053421

i din-2-y11-phenyl)-aerylanade (E)-3-0-5, 1-12-(4-C hlo ro-phenyl)-2-

hydr oxy-
2009/ 1183

vl |l -pvrrolidin-2-v1: -
J L4 7 T

nhenv 1)-N-hvdroxv-aervlam M W
L J 7 4 J J

DEPCT
#

[/ EP2009/ 05342) .

Name

Br
TLIN
N

(E)-3-(4-{(S)-1-[2-(4-Bromo-3-

s~ JU _oH methyl-pyrazol-1-yl)-ethyl]-
70 L\ ” pyrrolidin-2-yl} -phenyl)-N-hydroxy-
<\l/ acrylamide
°N
| N (E)-N-Hydroxy-3-(4-{(S)-1-[2-(3-
71 \\\ X J\N/OH methyl-pyrazol-1-yl)-ethyl]-
N H pyrrolidin-2-yl} -phenyl)-acrylamide
o
N S J\ _OH (E)-N-Hydroxy-3-(4-{(S)-1-[2-(5-
72 L\ N methyl-pyrazol-1-yl)-ethyl]-
C/ pyrrolidin-2-yl} -phenyl)-acrylamide
CF3
N
E(,N o} (E)-N-Hydroxy-3-(4-{(S)-1-[2-(3-
73 NL\ AN J\N/OH trifluoromethyl-pyrazol-1-yl)-ethyl]-
N H pyrrolidin-2-yl} -phenyl)-acrylamide
N
i 5 ~
N L _oH (E)-N-Hydroxy-3-{4-[1-(2-imidazol-
74 \\\ H/ 1-yl-ethyl)-pyrrolidin-2-yl]-phenyl} -
<\1/ acrylamide
~N N,
_N (E)-N-Hydroxy-3-(4-{(S)-1-[2~(1-
s \\Q\\ x LN,OH methyl-1H-[1 2,3 ]triazol-4-y1)-
H ethyl]-pyrrolidin-2-yl} -phenyl)-

acrylamide

30




Cpd # Siructure Nane 32 Cla /0 ,OHN -\ HONNH C - (E)-3-(4- } 1-[2-(3,4-D
i chl orophorlyl)-2-hydroxy-ethyd-pyrrol id in-2-yl} -phenyl)-N hyd
roxy-acryl at¥@engsisg®y N, OH | H (E ) - N- Hydr oxy- 3} -} 1- ( 3- pPGHEYIOVISH26pY 1) - pyrro

1 idi

n-2-yl ]-plienyl

} - acrylamide 34

ng Structure Name
o .
o N (E)-3-[4-((S)-1-{2-[1-(2-Benzyloxy-
76 i VY | 0 ethyl)-1H-[1,2,3]triazol-4-yl]-cthyl} -
— pyrrolidin-2-yl)-phenyl|N-hydroxy-
acrylamide
N
HN,OH
~s o 0 (E)-N-Hydroxy-3-(4-{(S)-1-[2-(1-
77 7N\ — trimethylsilanylmethyl-1H-
[1,2,3]triazol-4-yl)-ethyl]-pyrrolidin-
N 2-yl}-phenyl)-acrylamide
HN -OH
N o
@A NN (E)-3-(4-{(S)-1-[2-(1-Benzyl-1 H-
78 \:K_\ [1,2,3]triazol-4-yl)-ethyl]-pyrrolidin-
2-yl}-phenyl)-N-hydroxy-acrylamide
N
HoN
N-N : :
g N (E)-3-[4-((S)-1-{2-[1-(4-Amino-
79 phenyl)-1H-[1,2,3]triazol-4-yl]-
ethyl} -pyrrolidin-2-yl)-phenyl]-N-
O _ .
N N hydroxy-acrylamide
HN-OH
HN 0
N= . OH (E)-N-Hydroxy-3-(4-{(S)-1-[2-(2H-
80 ”/ tetrazol-5-yl)-ethyl]-pyrrolidin-2-yl} -
<\1/ phenyl)-acrylamide
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N= . _OH (E)-N-Hydroxy-3-(4-{(S5)-1-[2-(2-
81 H methyl-2H-tetrazol-5-yl)-ethyl]-
<\j/ pyrrolidin-2-yl} -phenyl)-acrylamide
N=N,
M 0
. J\ OH (E)-N-Hydroxy-3-(4-{(S)-1-[2-(1-
82 H/ methyl- | H-tetrazol-5-yl)-cthyl]-
@_‘\\ pyrrolidin-2-yl}-phenyl)-acrylamide
0]
X J\ N,OH
y N (E)-N-Hydroxy-3-[4-(1-{2-[3-
3 N, | N phenyl-1-(3-trifluoromethyl-phenyl)-
N 1 H-pyrazol-4-yl]-ethyl} -pyrrolidin-
%/@ 2-yl)-phenyl]-acrylamide
F
F
F
Nl .OH
; o (E)-N-Hydroxy-3-(4-{(S)-1-[2-[(Z)-
’4 N™ | N N hydroxyimino]-2-(5-methyl-1-
N an NH phenyl-1H-pyrazol-4-yl)-ethyl]-
@ \/_\/ HO pyrrolidin-2-yl} -phenyl)-acrylamide
S 2
N s N,OH (E)-N-Hydroxy-3-{4-[(S)-1-(2-
85 N= H pyrazolo[ 1,5-a]pyridin-3-yl-ethyl)-
(N/: piperidin-2-yl]-phenyl}-acrylamide
8 i
NI X O (E)-N-Hydroxy-3- {4-[(S)-1-(2-
86 N= N H pyrazolo[ 1,5-a]pyridin-3-yl-cthyl)-
L azepan-2-yl]-phenyl} -acrylamide
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]7 N H yinyl)-phenyl]-4-[2 T(2-me'thyl- 1H-
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N carboxylic acid tert-butyl ester
o
NH
7 0
o OH (E)-N-Hydroxy-3-(4-{4-methyl-1-[2-
88 ”’ (2-methyl-1H-indol-3-yl)-ethyl]-
[N piperazin-2-yl}-phenyl)-acrylamide
N
|
NH
= 0
. 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
=\
N4}
N O
. OH (E)-N-Hydroxy-3-{4-[4-methyl-1-(2-
90 ”/ pyrazolo[ 1,5-a]pyridin-3-yl-cthyl)-
[N piperazin-2-yl]-phenyl}-acrylamide
N
|
O
= E S oH (E)-3-{3-Fluoro-4-[(S)-1-(2-
9] \ \:@A)LH’ pyrazolo[1,5-a]pyridin-3-yl-cthyl)-
N N pyrrolidin-2-yl]-phenyl} -N-hydroxy-
N Q/_ acrylamide
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(E)-3-{3-Chloro-4-[(S)-1-(2-
pyrazolo[ ,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-cthyl)-
pyrrolidin-2-yl]-phenyl} -N-hydroxy-
acrylamide
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(E)-3-{3.5-Difluoro-4-[(S)-1-(2-
pyrazolo[ 1,5-a]pyridin-3-yl-ethyl)-
pyrrolidin-2-yl]-phenyl}-N-hydroxy-
acrylamide
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(E)-3-(4-{(5)-1-[2-(3.5-Dimethyl-
1 H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-
yl} -phenyl)-N-hydroxy-acrylamide
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(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-{(5)-1-[2-(1-Butyl-3,5-
dimethyl-1H-pyrazol-4-yl)-cthyl]-
pyrrolidin-2-yl} -phenyl)-N-hydroxy-
acrylamide

98

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

100

(E)-3-(4-{(S5)-1-[2-(3-tert-Butyl-5-
methyl-1 H-pyrazol-4-yl)-ethyl]-
pyrrolidin-2-yl} -phenyl)-N-hydroxy-
acrylamide
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(E)-N-Hydroxy-3-(4-{(S)-1-[2-(2-
isopropyl-2H-tetrazol-5-yl)-ethyl]-
pyrrolidin-2-yl} -phenyl)-acrylamide

102

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

103

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

104

(E)-3-(4-{(5)-1-[2-(2-tert-Butyl-2H-
tetrazol-5-yl)-ethyl]-pyrrolidin-2-yl} -
phenyl)-N-hydroxy-acrylamide
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N ’/N\ N02
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N acrylamide

O
= “ oH (E)-3-(4-{(S)-1-[2-(5-ter1-Butyl-1 H-
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2-yl}-phenyl)-N-hydroxy-acrylamide
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= S J\ OH pyrazol-4-yl]-ethyl}-pyrrolidin-2-yl)-
”' phenyl]-N-hydroxy-acrylamide
C
(J)\ (E)-N-Hyd 3-(4-{(R)-1-[2
N, on N-Hydroxy-3-(4- {(R)-1-[2-
110 H (1,3,5-trimethyl-1H-pyrazol-4-yl)-
N\/ \ N ethyl]-pyrrolidin-2-yl} -phenyl)-
N acrylamide
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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

.OH

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

113

OH

N-Hydroxy-3-[4-((S)-1-{2-[2-(1-
hydroxy-1-methyl-ethyl)-

pyrazolo[ 1,5-a]pyridin-3-yl]-ethyl} -
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-
0x0-2-phenyl-2,3-dihydro-1H-
pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl1} -
phenyl)-N-hydroxy-acrylamide
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(0]
XN (E)-3-(4-{(R)-1-[2-(3,5-Dimethyl-
117 N N H 1 H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-
\H yl}-phenyl)-N-hydroxy-acrylamide
LN/OH 3-(4-{(R)-1-[2-(3,5-Dimethyl-1H-
118 NG N H pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -
N phenyl)-N-hydroxy-propionamide
H

phenyl)-N-hydroxy-propionamide

O
J\N/OH 3-(4-{(S)-1-[2-(3,5-Dimethyl-1H-
119 NG | N H pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -
NN
(@]

) N-Hydroxy-3-[4-((R)-1-{2-[2-(1-
N\ e on hydroxy-1-methyl-cthyl)-
\ o/ \ (. pyrazolo[1,5-a]pyridin-3-yl]-ethyl} -
N N AN pyrrolidin-2-yl)-phenyl]-
HO - . .
/ & J propionamide

120

l i N-Hydroxy-3-{4-[(R)-1-(2-
121 - N\/jf\ R on pyrazolo[1,5-a]pyridin-3-yl-ethyl)-
= A | /] pyrrolidin-2-yl]-phenyl} -
propionamide

[0064]  Also provided in accordance with the present teachings are prodrugs of the
compounds disclosed herein. As used herein, “prodrug” refers to a compound (“parent
compound”) having a moiety that produces, generates, or releases a compound of the present
teachings (“active compound”) when administered to a mammalian subject. Prodrugs can be
prepared by modifying functional groups present in the active compounds in such a way that the
modifications can be removed, either 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

38



NN\NOH -\H N 1E)-3-N1- (1SN | - {243-(2, 2-Dine] hyl ProPY11-5-hyd roxy-r1
-met hyl - pyrazol- [-yl]-ethyl ; -pyrrolidin-2-y4)-

phenyl ] - N- hyi? 8%91®815y| anide 69 i Br-p NIO \t-, N -0H \ HPNI/ER0093058421
(5)-142-(4-Bronmp-3.,5- dinethy 1-py razol-1 -yl)-ethylk py rrol kJ in-2-y1}
- pheny1l) - N- hydr oxyacryl arni de WO 2009/ 118105PCT/ EP2009/ 053421 C p d

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 Cj.jg 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.19 cycloalkyl esters, such as cyclopropyl esters, cyclobutyl esters, cyclopentyl

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

[0066] Pharmaceutically 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, triethylamine, 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,CO;, KHCO3, K,CO3, Cs,COs3, LiOH, NaOH, KOH,
NaH,PO,4, Na;HPO,, and Na3PO,. 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,
“pharmaceutically 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 thercof) 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 useful 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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teachings in combination or association with a pharmaceutically acceptable carrier. Compounds
of the present teachings can be administered alone or in combination with other therapeutically
effective compounds or therapies for the treatment, inhibition, prevention, or diagnosis of the
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
disease, 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, teratocareinoma,
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 [pinecaloma], 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 carcinomal], granulosa-thecal cell tumors, Sertoli-

Leydig cell tumors, dysgerminoma, malignant teratoma), vulva (squamous cell carcinoma,
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intraepithelial carcinoma, adenocarcinoma, fibrosarcoma, melanoma), vagina (clear cell
carcinoma, squamous cell carcinoma, botryoid sarcoma (embryonal rhabdomyosarcoma],
fallopian tubes (carcinoma) ; Hematologic: blood (myeloid leukemia [acute and chronic], acute
lymphoblastic leukemia, chronic lymphocytic leukemia, myeloproliferative diseases, multiple
myeloma, myelodysplastic syndrome), Hodgkin's disease, 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 elucidation
of the pathways leading to cardiac hypertrophy will be beneficial in the treatment of heart

disease resulting from a various stimuli.

[0073]  Inan 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 (1),
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, e.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 (5FU), 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 Il 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), IPI-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, e.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, e.g., in the form
as it is marketed, e.g. under the trademark AROMASIN. Formestane can be administered, e.g.,
in the form as it is marketed, e.g. under the trademark LENTARON. Fadrozole can be
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administered, e.g., in the form as it is marketed, e.g. un-der the trademark AFEMA. Anastrozole
can be administered, e.g., in the form as it is marketed, e.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, e.g., in the form as it is
marketed, e.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
effect 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, e.g. under the trademark
EVISTA. Fulvestrant can be formulated as disclosed in US 4,659,516 or it can be administered,
c.g., in the form as it is marketed, ¢.g. under the trademark FASLODEX. A combination ofthe
invention comprising a chemotherapeutic agent which is an anti-estrogen is particularly useful

for the treatment of estrogen receptor positive tumors, e.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,
e.g., in the form as it is marketed, e.g. under the trademark ZOLADEX. Abarelix can be
formulated, e.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, e.g., in the form as it is marketed, ¢.g. under the
trademark HY CAMTIN.
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[0085] The term “topoisomerase Il inhibitor” as used herein includes, but is not limited to the
anthracyclines such as doxorubicin (including liposomal formulation, e.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, ¢.g. in the form as it is marketed, ¢.g. under the trademark VM
26-BRISTOL. Doxorubicin can be administered, ¢.g. in the form as it is marketed, e.g. under the
trademark ADRIBLASTIN or ADRIAMYCIN. Epirubicin can be administered, ¢.g. in the form
as it is marketed, ¢.g. under the trademark FARMORUBICIN. Idarubicin can be administered,
¢.g. in the form as it is marketed, ¢.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, e.g. paclitaxel and docetaxel, vinca alkaloids, e.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, e.g., in the form as it is marketed, e.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, e.g., in the form as it is
marketed, e.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, e.g., in the form as it is marketed, e.g. under the trademark CYCLOSTIN.
Ifosfamide can be administered, e.g., in the form as it is marketed, e.g., under the trademark

HOLOXAN.
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[0088] The term “antineoplastic antimetabolite” includes, but is not limited to, 5-Fluorouracil
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, e.g., in the form as it is marketed, e.g. under the trademark
XELODA. Gemcitabine can be administered, e.g., in the form as it is marketed, e.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, e.g., in the
form as it is marketed, e.g. under the trademark CARBOPLAT. Oxaliplatin can be administered,
¢.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, e.g. a N-phenyl-2-pyrimidine-amine derivative, e.g. imatinib, SUL01, 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-1
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 Trk receptor tyrosine kinase family, or ephrin B4 inhibitors; ¢)
compounds targeting, decreasing or inhibiting the activity of the AxI 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, e.g. imatinib; h) compounds
targeting, decreasing or inhibiting the activity of members of the c-Abl family, their gene-fusion

products (e.g. BCR-Abl kinase) and mutants, such as com-pounds which target decrease or
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inhibit the activity of c-Abl family members and their gene fusion products, e.g. a N-phenyl-2-
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 I,
Perifosine; llmofosine; RO 318220 and RO 320432; GO 6976; Isis 3521; LY333531/LY379196;
isochinoline compounds such as those disclosed in WO 00/09495; FTls; BEZ235 (a PI3K
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 (e.g. compound known as CP 358774),
WO 96/33980 (e.g. compound ZD 1839) and WO 95/03283 (e.g. compound ZM105180); e.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, ¢.g. unrelated to protein or lipid kinase inhibition e.g. thalidomide (THALOMID)
and TNP-470.

[0091]  Compounds which target, decrease or inhibit the activity of a protein or lipid
phosphatase are ¢.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, ¢.g.
Cox-2 inhibitors, 5-alkyl substituted 2-arylaminophenylacetic acid and derivatives, such as
celecoxib (CELEBREX), rofecoxib (VIOXX), ctoricoxib, 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, e.g., in the form as it is marketed, e.g. under the trademark
DIDRONEL. “Clodronic acid” can be administered, ¢.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, ¢.g. under the trademark AREDIA. “Alendronic acid” can be
administered, e.g., in the form as it is marketed, e.g. under the trademark FOSAMAX.

“Ibandronic acid” can be administered, e.g., in the form as it is marketed, e.g. under the
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trademark BONDRANAT. “Risedronic acid” can be administered, e.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 (CerticanQ), 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”, ¢.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, ¢.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 ¢.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, ¢.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 (Flt-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 (FIt-3R) are especially compounds, proteins or antibodies which inhibit members of the
F1t-3R receptor kinase family, e.g. PKC412, TKI258, midostaurin, a staurosporine derivative,
SU11248 and MLNS518.

[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,l 7-demethoxygeldanamycin (1 7AAG), 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 I ,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, e.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 electromagnetic 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 ct 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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pharmaceutically 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 et
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-
VEGF receptor antibodies, e.g. rhuMAb 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, e.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; sShRNA 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 pharmaceutically 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 triethanolamine. 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 thereof, 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, ¢.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 cthyl
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

either 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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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 1 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
disease 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 discase 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 aerosol composition. The
liquid composition can include, by way of illustration, one or more compounds of the present

teachings dissolved, partially dissolved, or suspended in one or more pharmaceutically
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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 aerosol
dispenser or a device that breaks or punctures a capsule encasing the solid composition and
delivers the solid composition for inhalation. The acrosol 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 thercof 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 variety 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.c., temperatures that can range from the solvent’s freezing
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Cs2CO3, LiOH, NaOH, KOH, NaH, P04, Na4l11PO4, and Na3POl. Internal salts al so
can be fOf[(EIBdl] Ssrmdegﬁdswsowﬂanoﬁspp(maumd pdt»rs/gl]@semd Rer-eirfoxghNicad Rg- a basi ¢
noi ety, Its can be fornmed usjing. organic
21109/ 118 B P B o rrash ol t??‘@%izf’%’ néIt:)i lﬂsseaiﬁﬂrpreé%“n’fﬂsﬁl “&alts can be
fornmed fremuaminiphddehs-thah)i@vicngeRtintss (320, ¢54 hendpepesuhboniiag gpenzoi c,
canphorsul fonic, citric, dichloroacetic, ethenesulfonic, formc, funaric,

gl uconic, glutamc, hippuric, hydrobmm c, hydrochloric, isethionic, lactic,
mal cic, malic, malonic, mandelic, nethanesul fonic, nucic, napthal enesul fonic,
nitric, oxalic, panoic, pantothenic, phosphoric, phthalic, propionic,
succinic, sulfuric, tartaric, toluenesal fonic, as well as other known
pharmaceutically acceptabl e aci ds.



[ 0067] I n anot her aspect, the present teachings provide pharnaceuti cal
conpositions including at | east one conpound described herein and one or nore
phar maceut i 8P PYYYABEEpt abl e carriers, excipients, or di PUERPWIYEBEpl es of
such carriers are well known to those skilled in the art and can be prepared
in accordance with acceptabl e pharmaceuti cal procedures, such as, for exanple,
t hose described in Renington The Science one/Practice (-J.!" Pharmacy, 20th
edi tion, Alfonos ott WIlliams & WIkins, Baltinore,

U (2000) 4 IDREGN el HIGET CdRr3h5 IR I bl biF B¢l "HYolf AT ence. horey b

for all puéa@@osﬂﬁlxm&swmeﬁemrleoo@ma@th@erdmamtve@@ttoymmqmtoablk@m ikef@f s to a
subst ance t cepta use in pharnmac utlca appllcatlons froma

|
t oxi col ogi® %ﬁaﬁé?fs% tio’t“"iatPé % 8%8@@%@ 2 wur @t Pligred Broygh 2 GrltmPadndc act i ve

i ngr edi entfijtcAGROKEH Ghal, wih a0 FLCAMY b&ahd, ¥inBBE aPiaRkierdait Wk SoRbfratdiose t hat
are conpatible with the other in redi ents in the formul ati on and re

bi ol ogi cal’l {4t OapEiny &l B FRYRNZY Y foEFed B P ERS: seRiRat]

i ncor por affi@ereidl rth@t}kmarwsmaﬁ&u&at@ﬂgalﬁm@w tTHe RS duk 0Q68}Cnep Awads of t he
present teachings can be usef ul nhi bi.t deacetylase in a cell.

Accor di ngP§FRGHB e euspe IO‘bWat‘ﬁaé Ség%ﬁtalf&é‘g@ﬂortg%‘“% 43 met hod of

cont acti ngicarbeltd so‘ﬁitfbﬂalebatuﬁutedrﬁBdi1Qm(éﬁllﬂﬂﬁm§6dﬁloﬁ)fdnbch@/epﬁtﬂﬁﬁmmthte&ﬂ’fétd&lgS (or a
salt, hydre% or eiter thgreofﬁ or a c 05|t|on that i ncl udes one or nore
Corrpounds apf coptpird earea d4g R igsVITPUeBrt W Ml be %hthéomat“h‘r’éap&srrpoa tion can
further i nahyde:tBaeepaihe)odFeryRRRizemeauL0% athlycaae apiphhe Tl fdceverpls eXxci pi ents.
[0069]Cbnﬁge 22%9 F@e present teachings c,a.n be useful for the treatnent,
inhibition g Kie or diagnosis of a pathol ogical condition or disorder
in a mamual, for exanple, a human. Aecordlngly, anot her aspect of the present
t eachi ngs Siapcl pdesatan nBENG d (O -yrrobdia nyg phayd-aerplimaid metodrpoaund of the present
teachlngsh aolﬂmukpharnaceutlcally acceptable salt, hydrate, or ester) or a
pharnaceut&ta%—tbnp sition that includes one or nore conpounds of the present
WO 21109/ 118305PCT/ EP2009/ 1153421 teachings in conbination or association with
a pharmaceuti cal | ceptabl e car@ier. Conpounds of the esent teachi ngs can
be adm ni stered al one [ ihatjon w t hnethe S tically effective
conmpounds or therapié?gﬁo e tred?nentrﬁinhhbit , prev§ntion or di agnosi s
of t he pat hol ogi cal comdit’ or disorder. As ferein, "therapeutically
effective" refers to subst ance or an anount\that elicits a desirable

bi ol ogical activity or effect. 0070&4n vari ous enbaodi nents present

t eachi ngs [HA ukg hsirer sivHpdef (Pde- (51 B Ramppestiioas’ Vd'ilygktfte@éhmﬁgf idinfilas active

t her apeut icerb&uis aa@@etsoutﬂestérmm 1 gaat AR vaifs alldtdilRo tiLem 4 Of hyarRRbhelegi cal
condition. or di sord for exanp or in part by

one or i le@aeavﬁ%@éféwng%weaes Wedft%rgg.hr d]e“if%lS'iﬂ Eﬁé&%@%@%&éﬁ% ®i on:

geur Odegelﬂ%rsai]jeh{ﬁodﬂnﬂﬁﬁ&@ultin@@dli&dtd@@lt%dilﬁlW&ﬁed&wgh&@tﬁﬂ%thyl'km@&? ylgtign S ]

i sease rone i nson's di sease, mnuscul ar dystrophy,
spi nal nu§§§ﬁ2§1§»3 égcﬂ@% %@%ﬁ?%ﬁﬁﬂ -and the |ike; a cardiovascul ar

di sease, including heart failure, cardiac hypertrophy, thronbosis, and the

i ke; an dxhophiingicl peashre fonchndisign dfepas to hydrexosic hadosi s, scl er oder na,
and the like; an inflammtory disorder, including arthritis and arthritic
condi ti on$0(1&3lg. To ogired arlethniof (F9:3-(( Nelumarobiid-2anwhenyDiagryliamid mpgylicske) , and

ot her _chr oni.c o it |, BIHL A BT IR BadRoGium EMAN:Gs ARIITRS, R ARIEL Of
post-transp Iantatlonal at heroscl erosi's, endonetriosis, and t I1ke); an
undeS|red2§ﬁﬂ@hb@b@meﬁmnﬁ}@@é§§qwéﬂwﬁkéhY@ﬁﬁﬂﬁmn¢@ﬁéameWT@OW#%ﬂtTth sone
embodi Ment s, URARSLA B OIGlahd Ghat lotfpi kBRI bRNLIAFhiASS @ cancer (e g.,
brai n cancer, ney cancer, liver cancer, adrenal gland cancer, bl adder
cancer, bﬁlé@f@thlqrmmlri WhercapraGIPresimigsformeg | Gt sabd wastlicred. wephedt with ‘é@@phagus
cancer, oggg&gﬁlgggggﬁgmg@[@geﬁé@gﬁﬁmw&ﬁgtumtcancer prostate cancer, pancreas
cancer, lung cancer including snmall cell lung cancer, vagina cancer, thyroid
cancer, sarconmm, gliobtastomas, nultiple nyel ong, gastrointestinal cancer,

I ung cancer, colon cancer, breast cancer, ovarian cancer, bladder cancer), a
tunmor, a fibrosis, and the like; a neoplasia, including mamary carci nona,

| eukem a, and the |ike; and an epidermal hyperproliferation, including
psoriasis, prostate hyperplasia, and tdre like. In certain enbodinents, the
present teachings can provide nethods of treating these pathol ogical
conditions and disorders using the conpounds described herein. As used herein,
"treating"” refers to partially or conpletely alleviating and/or aneliorating




[ 0072] Cardi ac hypertrophy in response to an increased workl oad i nposed on the
heart is a fundanental adaptive mechanism It is a specialized process
reflecting VQAUMLISBKti ve i ncrease in cell size and masSCUERIRES3H2han cel |
nunber) as the result of any or a conbination of neural, endocrine or

mechani cal stinuli. Hypertension, another factor involved in cardiac
hypertrophy, is a frequent precursor of congestive heart failure. Wen heart
failure occurs the left ventricle usually is hypertrophied and dil ated and

i ndi ces off*a Ql"&l Peicalprocsdyse fog gligylatign éf@ﬁ?r(@ “rpyZElidgn2-ysphenyracidliel. O earl y,
the cardi a&'drﬂ%@rlfrterpﬂr&e%%cﬂrgaatr% a conpl ex syndrone and the el uci dation of

e T 4o B SR e A R oo et S Y T3] e an

enbodi ment§92tineB 83 Inﬁncﬂ)‘lﬁ\‘ldtrdb}dir(ﬂ"‘umb\/h@dddﬁd titiepenhe (@P3pat, r6cﬁl6<ngmj) dar di ac
hypertrophy and hea th t C of. .t nventr on.
The: et nodraeriee kit 4 Erth e s FrE P RER PR L IS FS R e

i nhi bi t or ThAekulnhShixairé ok sieyd fopalmm e4 hcnirsr ahhe Rdbsgn moik@ke, wasrddmsdeitim T
?Iu;[(alrrgjdeﬁlﬁ a[ggt?t% WasHJ:3 soc?SLr:S:t ggl%le?lr sgtlfllpalfcld% uaI Sﬁ)ﬁlélgl 1csatrratl g%utﬁ)-élg{el%ggf :)ﬁnt at
uncorr ect eagdunaet vqueauIs delSﬁ&hb[ldfﬁSh)hmlnn c;lnaahgven aodmmdilmﬁaterﬁdceeadt anhecoantehital

infarcti on, IC00t74 cln one rrtgo ment h nlﬁ 4 ent inven 'r091d pet hods for the
treat ment oF ERP AT EE HY PETTSPRY T UET 1 pZuI ng FR/]%&O e 5?}?' ¢ RIOYIE™MS ovi ded.  For
t he pur poskslagfi (E)hb((@)ﬂéelssenﬂldapﬁejzlrrmanyl)em;yhtraeahrafmyteeceonpr| ses reduci ng one or
nore of the syrrptom; of cardiac hypertrophy such as reduced exercise

capact LY, SR AP LREL NSRS 13051 SaEd A YR AU AR o
di astol i ¢ g e'iwl e.lrlﬁr"m ¥ rdép.nam n?@?llaf dhc” prosetre, Meduced

cardi ac out put, car iac 1 nd ex I ncreased pul nonary artery pressures i ncreased
left ventricular end systolic and diastolic WO 21109/118305PCT$ EP2009/1153421
di mensions, and increased |eft ventricular wall stress, wall~tensjon and wall
t hi ckness-sane for ri ghty ventrl cle. Pn addition; use of HDAC inhibitors may
prevent cardi ac hypertr hy ang its associ at ed sy ans from ari sing.

[ 0075] Tr eat ment regi nens woul vary dependi ng-on th clinical situation.
However, |ong term mai ntenance woul d appear to be appropriate in nost

ci r cunst af@dgs] 1o aaslusmnsra:yoﬂ:(E) Ele(s‘) #-pblrdidin- eat-p}reyp)eadrylaphiyd nwitttyh eddIDAC i nhi bi tors

intermtt vvrth r ief. wn r|n d|s ase progression.
present, % (irf)%lmon %%at eg™Mf hai1 Ifqn%s%m Ca%%‘fateg@ 4§g or° ah aﬁ%ﬂ& {nhl bi t or wr |1
he t he rraxmmL) \dﬁaeddﬂe#metEylphegethjlrbﬁmnﬂe tOaxhkci Itymoolg.uTis: mi[x@ﬁe?ﬁz]slmatedmt her

embodi ment,. enyi si one i.nhi biti nation with other
ther apeut U marrer g Solff, bl ip ikt M-l farEIRARER M Chove,

one may aIT$@re|srdm/W€keilisdv¢d‘le cthal dcette, wnhal »vrgt\aandamdjsanphtad apcautodiah cardi ac
so-cal 1 o MEARaTAT Rp B AOESE b IRRRPLRZ: A8 penalhd Bt BB Moot cs.
vasodi | at erns¢ ploduareheh ant pgonil stas;hca gmt:asloqneshrodamgtephyc(sthylemm/heitanns)

ant agoni st s channe C terase inhibitors, ACE

i nhi bi torts prﬁﬁg? %‘fﬁﬁ%‘f"ﬁ“pt"y‘b"e(og&gh lﬁlld %Pﬂﬁﬁc@\?oql ne bl ockersl i nhibitors.
[0077] A HDAC i nhi bitor of the pr esent invention may be usefully conbined with
anot her pHiarmatedk bpicabpiogedace oy alkytatipn 0hd)-3d(S)wirrinr digin-Hv -phenel) g eyl

phar macol egidardthy} eder Viskerosidsdunds, particularly in the treatnent of cancer.
For exanple, a conpound of the fororrul a (1), or a pharnaceuti caI(I)y accept abl e
salt thereof, as gefined above, nay be admi nistered sinul taneou§l Yy,

sequentially or separ atel y i rr cérrbroati on with one- evagent  sel ect ed
from chenot herapy a ent& Q mtotic inhib |t“su h t axane, a vinca
al kal oi d, pacFita. xel, (decet axel, vincristine sti ne vi nor el bi ne or

vinfluni ne, and other anticancer agents, e.g. cispl a}’n 5-1Morouraci |l or
5-fluoro-2-4( | E1,311)-pyrimdinedi one (5B1), flutam de or genei t abi ne.

[ 0078] Such conbi nations nay offer significant advantages, including
synergistic activity, in

63



t herapy. [0079] A conpound of the formula (1) may al so be used to advantage in
conbination with other antiproliferativc conpounds. Such antiproliferative
conpounds i QW18 are not limted WO 21109/ 118305PCVERDIUE21153421 to
aromat ase inhibitors; antiestrogens; topoi sonerase 1 inhibitors; topoisonerase
11 inhibitors; mcrotubul e active conpounds; al kyl ati ng conpounds; conpounds
whi ch induce cell differentiation processes; cyclooxygenase inhibitors; MW
inhibitors; inTOR inhibitors; antineoplastic antinetabolites; platin
conpounds 10U 8fpolitreuige EE)AgiSrddraaliding vhrhsnyh-asHicicid Pt ckfmase activity
and furtheyddeldrid@ @2 8IRTH Em6IP FRIAHASHam KO (PBUADS . Wimeh if Bé@&fancldemLease or
inhibit the activity of a Rrotein or |ipid phosphat ase; gonaggrqgi agoni sts;
ant i - andr ogA&led s v At hEpEFtdas BeirriRi ¢ PISHES WiSEBHGEE BRSNAE es;

bi ol ogi cali 6 hesRORE®Io B thilk &/as condéHtiafell Qhdck RUACH YR @Rt dnbadiresduc Rapar anase
inhibitors; jnhibitors of Ras oncogenic isofbrms; telonerase inhibitors;

pr ot easonmBUiHE i Y] copmsstraRiagrly (On 20 ettt aestatra PSR CURESREVIP ogi ¢

mal i gnancioB&in tOiRQUAPSINIAL £hrotvabged. |9 decrneass).or inhibit the activity of
FIt-3; tisp90 inhibitors such as 17-AAG (17-allyl am no-gel da- nanyei n,
NSC330507 17: DMAG. (17- dj net hyl am noet hyl am no- 17- denet hoxy- gel dana- nyci n,
NSC?O7545;":,"3TBT%R}C%!,\T[EC‘TJ%&&%EN@%‘EM{“ %ﬂﬁmﬁﬁﬁﬁ *fr om Conforma Ther apeutics;
temo. zol om de (TEMBAL); kinesin spindle protein inhibitors, such as SB715992
or SB743921 from GG axoSm t hKl i ne, \or am di ne/ chl or promazi from

Conbi nat oRx; Wi tors; RAF inhihjtoréve EDG binders, jantil eukenia
conpounds, ribonu ti de Teduct adle, inhibi t or sTSadtenosyl i oni ne

dccar boxyl ase inﬁibitors, antiproli#erative anti - bodi es o ot her

chenot her apeut i ¢ Rtonpounds. FurtherPhalternatively or in addition they may be
used in conbination with other tunor treatnent approaches, including surgery,
ioni zi ng rsagiaabrkifatiop bo4-dwmBas oy itiyNEes. sdimetliviplpaédys | Hyfzolwi t h corti cost eroi ds,
hor nones, or they may be used as radiosensitizers. Also, in anti-inflanmatory
and/or antinroliferative, treat.nen conbi ton with anti-jnfl tory drugs
e ool Bk A S R TR R L b B ek B P E b2 ances,
br onchodi 749 atnoalyin 30U gs. tetNBATDuc varn bdigd nibstyditlofim ¢hlembkd. e in bowpd) o Be

[ 0080] The t.erm " ar ongt i nhd bitor" as_use rein,. el ate a _cqanmpound

it ot 1 i PSRBT Dy Bl syt Bl R S BT b R bt v at e
andr ost endehiadnicland (1. es 36 Strendnwscodest it Ynel ardhyelsifnac)] Tiod mixvespect i vel y. The
termincl lél%%? wbr%ted l[osr (r)]rggerrll Ierrq,'utree(()jve'% ?h Sl}rseé’n(alqgésﬂcheedﬁpesFolwaz!dldXi leaarrs%fu§z}tg‘d1e’
exenmest ané ‘and For mestane and, 1§ n part-1cular, fon-sterol ds, especi al

am nogl ut etronsrodiem chivgletohition d€he rpsuttingodlitapetipitas des retpyddds tiidgragon and

t est ol act ro . zol e 4 | etrozol e.
Examest andr i paRoaRARl et BhRE ) e b0 hon BIRTHLRRC RGP BRe ' O3
under t he dtirbdemargacAROMABENINd Eorcasst@nevaan tope oddwihinh wisguelied gaglica i n t he

fonf as it r I N . F can be WO
2009/ 1183%%@#@55%&%%?@?2@1%%%%%’%t?aé% 'Sg‘,gﬁg?eé#,pl@r}ﬁ%taﬁgeg‘H}ec?roﬁ‘ﬁé‘g’%i%% 7.

mar ket ed, yellay oilfT-0der 3 it hempt, 8Bk aAFEBEMure Aflagtivoorol e can be admi ni st ered,
e.g., inthe formas it is nmarketed, e.g. under the trademark ARl M DEX

Let rozol e 5@ BiepAgth 3k 8tLdifdihy et -Bhenyll b8, ol @M RS allidhylis Marketed, e.g. under
t he trademark FEMARA or FEMAR ~Am no gl utethimde can be adm nistered, e.g.
inthe formas it is. marketed, .under t trad rk, | METEN. A

combi nat | WA (et Tig ﬁ{imfw Oé6—2%%6@nggwaylkEgﬁanﬁtwigaapﬁsw%pa&éﬂ which is an
ar omat ase (7.0 Bil 1l @md| $in1 8O tﬂquﬂp&igbﬁblM&%f ul1 &/oywdsfggdadrpaﬁmm@alfoafc abiar none
receptor positive tunor e.g., Jbreast tunors. The term "anti-estrogen”
as used haREPHIE dods  Fhmio o%&suﬁarﬁﬂﬁiowaaﬁiaa%&m%l&é%lr?ehaéPfT&ct of estrogens
at the estogamtdiegeptisrid Lielas addt@ ah®hBrdafth el €Sie ldhedt&l dneted fomaed to
tanmoxi fen, ful vestrant, ral oxifene and ral oxi fene hydrochloride. Tanoxifen can
be admi ni SPEPEATC I Wasfepeysd froppyaandithe Temaigns paeads SURCIONWMYer t he trademar k
NOLVADEX. Ral oxi fene hydrochloride call he admnistered, e.g., in the formas
it is marketed, e.g. under the trademark EVLSTA. Ful vestrant can he fornul at ed
as disclosed in US 4,659,516 or it can be adm nistered, e.g., in the formas
it is marketed, e.g. under the trademark FASLODEX. A conbination of the

i nvention conprising a chenotherapeuti@ agent which is an anti-estrogen is
particularly useful for the treatnment of estrogen receptor positive tunors,
e.g. breast tunors. [0082] The term "anti-androgen” as used herein relates to
any substance which is capable of in-hibiting the biological effects of




WO 21109/ 118305PCT/ EP2009/ 1153421 [ 0085] The term "t opoi sonerase 11 inhibitor”
as used herein includes, but is not limted to the anthracyclines such as
doxor ubi ci n WO AWP IR | i posonal fornulation, e.g. CAEPYKEP20GRUWABE ubi cin

epi rubi cin, idarubicin and nenorubicin, the anthraqui nones mtoxantrone and

| osoxantrone, and the podophill otoxi nes etoposide and teniposide. Etoposide
can be adm nistered, e.g. in the formas it is marketed, es. under the
trademark ETOPOPHOS. Teni posi de can be administered, e.g. in the formas it is
nar ket ed, neutahzeaﬁ*a@rantaﬂ@oy%Sga@m%rb@mt?eollgmpgmxtraﬁmﬁﬁ?rbhw% "4 be

adni ni st eHQ‘HIorcﬁneﬂlané Beh{1hGetht® iMt@S. The dofabiRl kb8 extRed weiérlﬂedl ofche trademark
ADRI BLASTI N or . ADR @H&@ R ¥b|C|n can be adm ni stered % in the formas
it is mar KRERGUMSUY? PequiRicd 1 AASHEP ROFSRIMFIRIYEF-CYINgD "Y‘HQP%? citsiidn be

admi ni st ergetholugin@hrofitdeBhy @FIWAGh ! heokdde MMEKIEH, giv. tBe titkd@bodnd@s & r adenar k
ZAVEDCS. Nlﬁoxantrone can be admnistered, e.g. in the formas it is marketed,
e.g. undeﬁe‘ﬁ%“%Péﬁ@ﬁhﬂ§8N@VAN@ﬁCNﬂdI0086]The term"mcrotubul e active
conmpound” relates to mcrotubule stabilizing, mcrotubule destabilizing
conpounds Exaskphi7c rypidabpionedpot foimbsrinedivn of1l -(2Alviobiot thy B-1HAg) radhlasdronbtHH-not [ im t ed
to taxanepyraolgs. paclitaxel and docetaxel, vinca al kal oids, e.g., vinblastine,
especially vinblastinc sulfate, vineristine especially vincristinc sulfate,
and vi norel binc, discod | ides, cochicine epot hil ones and derivati ves
thereof, e.g. epothilong BNner D or—deri vativas tNper edfBraclitaxei nmay be
adninistered e.g. in theNformas it is marketed, e. g. TAXOL. Docetaxel can be
adm nistered, e.g., inthe formas it is marketed, e.g. under the trademark
TAXOTERE. [041Ad] azst;ﬁm seypbiisaine f g anzdde(2ad P Ainglo8r BT dibeonghethand (25 Benlf,orm as it i s
mar ket ed, . der t trademar k. V| NBLA: IN R.P. Vincristine.sulfate can be
e i ot e S fimg el it bt e T stafan MBI R PSURY 1 ademar k
FARM STlN.hy@bﬁid@@@ﬂEﬂSBd&ncﬂﬁﬂasbﬁat&bﬁtaOﬂeﬁr 1(eh<g1rs, Tas redilgad @sechl iwas WShdd 010, 099.
Al so included a E | one deri ch are lsclosed i,n WO 98/10121
U6, 104, T80 sl Funb e GEn B AR 0e b SPadiat is GaF ks "Bk v

00/ 31247. “Hiﬁjheiabﬁhtﬁf}éd[}blyelflledgfﬂidolﬁkﬁeclEplﬁithgrhp‘thQetl@ylamﬂdtﬂ]’lepBl.nes[)ﬂﬂﬁf?l]i'ﬂH&e term
"akyl atin n@gﬁq) gs used herein includes, but is not imted to,
cyclophosgﬁ '1'98¥ami de, mel phal an or nitrosourea (BCNU or

A Cycl ophospham de can be administered, e.g., inthe Ilhrmas it is nmarketed,
e. g. undeExnimelet8: gudrrhpiloc@Yict OBTdMNctivf gdfetomed® hydrpxpenddgsi ni stered, e.g., in
the formas it is marketed, e.g., under the trademark HOLOXAN. WO

21109/ 118305PCT/ E 009/1153421 0088] The term' anﬂ)neoplastlc timetabolite”

i ncl udes, but i - Fl uor our aci | abl ne,
gencti t abi ne, e i ng conpounds,”™ such i -dine and
dcci t abi ne, e rexafe and cdatrexate, and_ f® antagoni sts such as

pcnetrexed Cdpeci t abine can be admi ni ste- red e. g.,-Tn the formas it is

mar ket ed, g under the trademark XELODA. Gentitabine can be adm ni stered,
e.g., in t[‘HB Plor ta @slution pS(Eprdr(fat H(+-methoxyuheet)--peo-¢hatmefikin CREMZAR. - The
term " pl atgy BEA@@QU&% m@tﬁyl%%t%p(ohegr @b@rﬂn{&qf)l(ﬂn‘éﬁa?ed@&ﬁzlbﬁon{lpl' limted to,
carboplatin, “cis-platin, cispl atinum and oxa latin. Cathoplatin can be

admi ni st eﬁ@dﬁoxw@wphenwetfﬁ@wwm?@éurr:%anﬁ@g%w@%die%éb@i in fixprapledhd t r ademar k
CARBCOPLAT me@éﬁél'(ﬁ Iﬁtj 1 0€@R aLRIIAAI R ofh %de?@ 1I ds rﬁrh@l) fﬂl’e%ﬁﬁmgt i's

mar ket ed, e.g. under the trademark ELCMA £b 9]The term " conpounds

target i ngMIEEI S Papned tbF"@f"éFfﬁpf‘é?m‘FlOb‘?rd’nkhwas cdBikugG Ypeorsentgptedsyndt ej n or

l'i pi d phosph@tsasilRe kdl ¢bitidn chr@ﬁlatoﬁtﬂﬁﬂyh@QO@or&HyT 0018 fll Tt MBUN Istainas used
herein includes, but is not limted to, protéin tyrosine kinase and/or serine
and/ or t hitksgrodyet R Al BRP Bi & Lrmel 85% picld) ks raiBIG tilfidictomes e g., a)
conpounds targeting, decreasing or inhibiting the activity of the

pl atel et-derived growh factor-receptors (PDGFR), such as conpounds which
target, decrease or inhibit the activity of PDGFR, especially conpounds which
inhibit the PDGF receptor, e.g. a N phenyl-2-pyrimdine-am ne derivative, e.g.
i matini b, SU101, SU6668 and GE/ B-1b) compounds targeting, decreasing or
inhibiting the activity of the fibroblast growh factor-receptors (EGER); c)
conpounds targeting, decreasing or inhibiting the activity of the insulin-Ilike
grom h factor receptor |I (IG~-1R), sucds as conpounds which target, decrease or
inhibit the activity of 1G-1R, especially conpounds which inhibit the kinase
activity of ICE-1 receptor, such as those conmpounds disclosed in W 02/ 092599,
or antibodies that target the extracellular domain of ICE-1 receptor or its



trastuzumab (1l erceptin), cetuximah (Erbitux), Iressa, Tarceva, OSl-774,

Cl -1033, EKB-569, GWM2016, El .1, E2.4, E2.5, E6.2, E6.4, E2.11, E6.3 or

E7. 6.3, and WQ20P2piBt50l 042, 3- di pyri m di ne derivatives RATERMSYS3Elscl osed in
WO 03/013541; and 1) conmpounds targeting, decreasing or inhibiting the
activity of the c-Met receptor, such as conpounds which target, decrease or
inhibit the activity of c-Met, especially conpounds which inhibit the kinase
activity of c-Met rece tor, or antibodies that target the extracellular domain
of c-Met d&rampkd: @il E!ECT‘E'@%'}'MPFH@P ok angdriistes el ace@blepyltads i ncl ude
conpounds havi ng anothe6 mechani smfor their activity, e.g. unrelated to
protein or lipid ase\i npi-bition e.g. t # dom de ( THAL D) and TN P470.

[ 0091] Conpounds r§et, decrea inhibit th vity of a protein or
g., inhibitofs phat ase 2A, or
CDC25, e.g. okadaic atid)or a deriva "N hereof [00 ounds whi ch i nduce
cell differentiation processes are e.g. retinoic acid, or toeopherol or
tocotri en%kepalslr@@a%lul;n%f«tzee&m%io@&wgﬁ%éﬁ S PhbhiRE as used herein includes,
but is not Timted to, : tors, b-alkyl substituted

2- arylan1n(@henytacet|c ac and derlvatlves such as cel ecoxi b ( CELEBREX),

r of ecoxi b [{&/P Bx¢) solwiagof %Gﬂﬁybpyrvaioahéamsdlw -garBoxyig eid gyl ester (15 g,

aryl am nopRemmhAr@tdiRhAkbsan €09 m1DwiBtdek-i al e bARhQIOhiGm-fniRORAkilIE NO) phenyl
acetic aC|d Iunlrt|COX|b 0094] The term " bi sphosphonat es” as used her ei n

i ncl udes, bbie 98 AEeD Peidde ?'ﬁreaémfaﬁmr%wa%rlsa%mogltewp?rata'fecfﬁrlé -pani dr oni c,

al endr oni avatérhapdiRMLE] bﬁbb‘llﬂg KOpica. 8iida Z0hadidand sdakd WiventEik kd@pilakedaci d” can
be adm ni st ered in the for is markete nder the tradenark

DI DRONEL. vafcbﬂ%&%fﬁ?@ﬂ%ﬁr*uee”&hplﬁg{yaawmcgf*g?f@ﬁogr@p‘@%o lﬁg“{ﬂﬁ@ylf ormas it is
mar ket ed, a&tz@e/hd]bﬂﬁe)rto LR the REQORPKINBANERDGW/ordid sidp@ics@eidid.can he

adm ni stered, e.g., in the fornlas it is marketed, e.g. under the trademark
SKELID. " nldronl act can @d ]n ster " , inthe formas it is
mar ket ed, S? répagation 0 ehla raz 10 5m \'i3 1e£c ?gdromc acid" can be
adn1n|stered e.g., inthe formas it is narketed, e.g. under the trademark

FOSAVAX. TRHA&Xdr o ©lwien df Ceshyl-beazati . priatpyedied;ylemethano] (.67hge54.Hmmoligni t i s
mar ket ed, t&ra%dr&mgﬁg 500 M)\, ;J&QWn&@%PCMEsD[%QQ%%%%% Neﬁgﬁrza% .
BONDRANAT sedroni ¢ acid” can AT st er ed .g., formas ii is
mar ket ed, fer.1§.h) anddéirred #ghetrefkeprapdkatyeC RONELh. Thzmaefdmldwmrmasd“ﬂte@én be
adnlnlste demar k
JONIETA. [ DO PR R LB R B R B e M R i b ¢
t he nannawmaﬁ\W@Pg@bwﬁpmﬁﬁﬁ@hvéﬁhmeTtro and whi ch possess antiproliferative
activity such as sirolinus (Rapanune), everolinus (CerticanO, CCI-779 and
ABTS578. [ GREMDIENG: piepiRatibeprRa- &Hﬁ%@rhi&m[ps-faﬂfyndﬁﬁ-?)u&@ﬂo B¢ RlidethPfegles tO
conmpounds which target, decrease or inhibit heparin sulfate degradation. The
termincludes, but is not limted to, P1-88. [0097] Theoterm "bi ol ogi cal

response nDdIerr"[f%]U§ed heiili/iﬁﬁ

[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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i nt erfcrons e.g. interferon. [0098] The term "inhibitor of Ras oneogenic
isoforms”, e.g. 1l-11-Ras, K-Ras, or N-Ras, as used herein refers to conpounds
Whl ch tar getwoé@&/ll’é‘é@e or inhibit the oncogeni ¢ acti vi t JCHEPREYISS2Y, g
"farnesyl transferase inhibitor" e.g. L-744832, DK8G57 or R 15777
(Zarnestra). [0099] The term"tel omerase inhibitor" as used herein refers to
conpounds which target, decrease or inhi bit the acti vi ty of tclonerase.
Conmpounds whi ch target, decrease or i of tclontrasc arc
especi al | FXeBRsddnRrEPHtienol (P?Wb#&drtwé f4e11dFﬁ%=f"§§'t§/' FE&E FSryD-ghyl-

t el onest atYHolifigerdbphepyB-aceiaidet hi oni nc ar ni nopepti dasc inhibitor" as used
herein refers to conpounds ich target, decrease_or inhibit the activity of
t net hi oni nc am nopepti dase ounds which targg gcrease or inhibit the
activity of roni e
t hereof . [
conpounds whj ch target, decrease \or
Conpounds ich target, decreas inhibit the activig¢y]of the prot easomne
include e.g. Bortezomd (Velca.d and MLN 341. [00102 he term"matrix

tall d | ud but
'S not Oprméﬁﬁ o4 B b b R Bt d AR L i b s

tetracycl |drbelodmtdthaaé 20ed,) v&regzddenmﬂazﬂrﬂtHenqm}ﬁtyi)eh@mmewd@(zﬁnh1gb| tor

bat i r nast t and al.l 211 118 05 20 9/ 115 1 b| avai |l abl e

anal ogue ?T’B.I’I mas rtet y%@ DA%(%E m%t?ﬁ%%é’ CF tan e tatll & 68355 1)

BI\/B— 27925 dilch],orcﬁak\haﬂla«)gzaeﬁ;L TAADT2 Immd\wvmﬂVtﬁBresulungqﬂlﬁ%e w{tsosﬂﬂref&_],t rd‘dme term
"conpounds_used | the .reat C nan as used herein

i ncl udes, TSRS e i mted te W“%f\?é“’ﬁw% “D“q“ aﬂ%o&& g%ee(%% bitors e.g.

corrpounds 4t3amgedl), sgreddec le dsdifig topHil Blwiitbiab aqugoustie\l acltunviytdyoxafe sbivser, | ke

tyrosi ne Ki I I I t 3R i nterferon rabl nof ur ansyl cytosine

(amc) and" ?xsrﬁft?(g%%gngy APR aglrcgayeers P Combmeddp ‘WA ChEar get decr ease

or i nhi bi suléaxapliasd arcl cloyartpthm«fdatolpravaise crl{dé)ﬁrboab} \@axmpmsmdrsﬁadmnehlct gglget ,

decr ease I.nh LIV tyrosi.n i rs

(FI t-3R) g?lemgghrgg]%taoé ghyatgﬁp\)’e 4924 Ié)/F‘el ns% ra§3§?a}%'oa’|ﬁee§r}%'\?% ce&SPLllplblt

menber s oﬁncloh:6(6$€1rt1g QR’Aneqi@ptL@MS«nﬂasﬁﬁé?dMy) e.g. PKC4l2, TK1258, midostaurin

a staurosporine derivative, SUE 1248 and M.N518. [00105] The term "HSP90

i nhi bi tor$60;88 Ugedudtereesnoifn H‘Jﬁt%a 1)-dyoftB-1 i Buked HRimy € AERQPRAS
targeti ng%odec]r eaS|1r11tg or ?%[ %‘4 ph% )I]JP]]'[I(’)I nsﬂg!] Iﬁsze ag?ll vity of HSPOO;

hi b
degr adi ng (6304arg B ﬁtjnOl)dé’@ﬂlé]a%foh%e @%6 I“ﬁh’l Hi minal. Rdy(bigpe g me. P 8H2 pirel-ei ns vi a
t he ubi quipk i r

i nhibiti né)ht%eﬁf% ?f@;ﬁ%ﬁg %Egﬁ{g%gca@v (?,15, ?fgglg%s fﬁ‘?‘é” glgg%xglge;(:llﬂgmgonpounds
prot ei ns o¥as hetadab HI0&s by\mctquvnrfnrléDtmmhe ArPaseurawts dijutog vath cHiSPO0tats, g. , |

7-al lyl am noaxyge! e; other
gel danarryexlQ %’he?} gvl tg?g%trconpognogigglw Il%élg‘%anﬂg %&8’ ﬁg%n%rgrragQ%A%Q\;e?(y l e
HSP90 i nhialgiude profdect AUNGDPas pp@@em@]sﬂrpheeltcelmn thmmptogiepblyfte gat (K (én{tlr Bodl es" as
used her e| I t lﬂgﬁﬁ,

Trast uzuma %Meﬂ&l Pﬁ%?dol 9% tg:gl?/]}acrb %mhd lgb%,gdphtg?%l)ré&ﬁrﬁlaylﬁx g)é IFI%:E Mxar) PR. 064553
(anti -CD4(§§3%étrieCM®ﬂm/Aht3§%8'dW+lBy antibodies is meant e.g. intact monocl onal
anti bodi es, polyclonal antibodies, nultispe-cific antibodies formed from at

least 2 imgmss atibRedipRred@didng dub%dh&@désf:ﬂm{ltﬁa:ﬁﬂet@ﬁtglsﬂ@ (Epey-exhi bi t
the desired bi oI ogi cal activit For the treatnent of acute nyeloid

| eukeni a (AMAY2-meBRpSLREL-1D- F%¥'tra¥f5911€1n)2 “HamhgDrsedc prd mehBisist i on with
st andard Im@kﬁgﬁ(@) Nh%ﬁﬂy@s(ét @fn:lezctn@thylym nldstcmiqb @uﬁ;m BProMdintn- %1@%@@1)% used for

t he treatment of artl formula (1) can

adm ni st efgd aFWeébwﬁl%Ppéﬂ“W ltrﬁpa“?éi &C rrsfp@t/ﬁeéfiﬂ 9 @®™Ensf erase i nhibitors and/ or
ot her drugs useful for the treatnent WD 21109/ 118305PCT/ EP2009/ 1153421
Example 12; preparation of (E)-N-hydroxy-3-(4-{1-[3-(1H-indol-3-yl)-propyl|-pyrrolidin-2-

refers to

Bii bi-ter "
i he proteasone.
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of AM., such as Daunorubicin, Adriamycin, ra-C, VP-16, Teni poside, M toxan
cone, ldarubicin, Carboplatinumand PKC412. [00108] The term "antil euketnie
conpounds" iVM@PWHEW3OSf or exanple, Ara-C, a pyrund ne an&CHEP2HISERI s t he
2- al pha- hydroxy ribose (arabinoside) derivative of deoxycytidine. Al so

i ncluded is the purine anal og of hypoxanthi ne, 6-nercaptopurine (6-NP) and
fl udar abi ne phosphate. [00109] Somatostatin receptor antagonists as used
herein refers to conpounds which target, treat or inhibit the somatostatin
receptor Sliotheay)-sutiaidi@de, and SOM230 (pasireotide). [00110] Tumor cel

damagi ng aches refer roache ch.a ni zing radjatjon. The term
“Toni zi ng?@@aﬁﬁ%wmﬁ@w@? oy PR D esR R P B LBE PN g
radiation(Hh&ﬂoﬁﬂgﬂ@&p@$p@mﬂth29Rqﬁh@®m&gMehmdnkaw&m@swahxa&nxrL@WE;and ganmma
rays) or ﬁ; %%?§@%§ﬁCh as al pha and beta particles). lonizing radiation is
provi ded i 8 imted to, radiation therapy and is known in the art.
See Hell man, Principles of Radiation Therapy, Cancer, in Principles and
Practice MOléﬁﬂco‘T@]gyinngtduaﬁS@tlal%ous toEfase desdiitred HoE xaneme 2 Yol using (E)pp(4-248- 275
(1993) . [ 9Pks|i pthadiney G m JLF;P%é@nt@";ﬁ%%ge o BoUSRLLAERELD LEf @hGm). ass Of

i mt nosuppr ants tha ecircu I on, suc s FTY720.
[00112] Tﬁéhmkﬁwh3(Hr6d&ﬂ@ﬂemblﬁﬁhmemm&mﬂgémuhhwbﬂmgn®2wn@m@d@@tbimgr|n1d|ne or
purine nugle qQgSvi t,not limted to, fludarabine and/or
cyt osi ne §ra ?ﬁgg %ﬂg%ara %?R&ggmﬂggg nlﬂc 5-ftuorouracil, cladribine,

6- nercaptﬁﬁurlne (espeC|aII¥ in conbination with araC a |nst ALL) and/ or

pent ost at iEfamprleddnRiepaiiono @b‘%‘!y&%‘yﬁﬁrﬂrWIS*%"'&?"@@@[?%M"&WI’W lidNi?-oxyur ca or
2 hydroxyyﬂﬂingb?%MBF%dQGB di onc derivatives, such as Ph-1, PL-2, PL-3, PL-4,

NO 18 pp?Ongg 7@)2132“/?1'%@8&5} u?e%sl(jg (i%)Juls tfﬁ@laf g%/ ﬁﬁeheé %ﬁmgm)g g‘g{] n@ Vol . 33,

deear boxyl(BE$tndoRhyipcthel Dy asidis gl pdediractynic laeid @gthybaster ivas progarddl mMChved to t he
conmpounds di s in US 5,461, 076. [00114] Also included are in particular
t hose conﬁ%%igég?ia%%gins or nonocl onal antibodi es of VEGF disclosed in WO
98/ 35958, e.g. 1-(4-chloroariilino)-444-pyridylinethypplithal azine or a WO
21109/ 11830UBPTT/ 2009 h 16342 inghaunmdeut Hoalited inEvemlabhel saigiExhereof , e. g.

t he succi - 9 . 11223, WO
007 27815 and AP b YBe A PR dan O AR i L DR R e
Vol . 59, bpdros28ot- 521028 H98®)-3-yWualnlletyralidin-2pi jopheNgl)-herylhmald (B4l 7 WS8A, Vol . 93,
pp. 14765+ a er Res, Vol. 58, pp. 3209-3214(1998);
and Nbrdeg%éygggé%%gkwéﬁgg%ﬁﬁgf% 1(§©nﬁ 27, No. | , pp. 14-21 (1999); in WO
00/ 37502 and WO 94/ 10202; ANG OSTATI N, descri bed by O Re|II¥ et al., Cell

Vol . 79, ppampleddspmoaragonyt (EENEoTmNA iﬂ%)slclr2r(8ewetbxl-l®qizér>1 rephdl- al ., Cel |,
Vol . 88, pprrobdin2odbphengharrylapidpfdni |i c aci d ami des; ZD4190; 7E) 6474; SU5416;
SU6668; bevaci zunab; or anti-VEGE anti bodi es or anti VEG- receptor anti bodi es,

e.g. rhuM Ab and RHUFab, VEG- apt . Maeugon; FLT-4 i nhibitors, FLT-3
i nhibitors, VEGER-2+gGi antibody; ozyme (RP1 A~ and Bevaci zunmab
(Avastin). [00] 15] ot odynam-c-t her apy used-he n_r/efers to therapy which

uses certain chenica’g ﬂnomn as photosensigi zing conpodﬁg§}%o treat or prevent

cancers. Exanples of photodynam c therapy includes treatnent w th conpounds,
such as e.g. VI SUDYNE and porfimer sodiu [ 00116] Angiostatic steroids as
used herein refers to canpounds which block or inhibit an genc5|s such as,

e.g., anc¥Hohvch selvtiormérrrstiyht-ipdplfr @O 1P suRed) ‘“E‘?I?tonéﬁleﬁy%'i“ LWt sol ,

cort exol oRgated Wi Y-BFroaeYRERICSU HIONEY n1}, L&RST &F&Hﬁe (ABsOXY ¢ intdi gt er one,
t estost erone, _estrone and dexamet hasone. LOOll?] | mpl ant's contai ni ng

corti eost EPBISHE Pide 3 Mg, Lonpaighded the (rertiagmitige way Wiged HdPUhEMPEE¥het hasone.

[00118] " @&:heh. ahemninie hvaP@ukddGyihQIOMRAE. whihed WHIEwaltndBFife, ARLd dviefri ted to,
pl ant al kal gi ds, hornmonal conpounds and antagoni sts; bi ol oglcal response

modi fi er s SORpB P filered, ﬁ%@k?%g%ﬁnq the &’15‘1‘1%? wivurifed edissEmsinylysic] eot i des
or oligonucl eotide derivatives; shRNA or si RNA, or m scel | aneous conpounds or
conmpounds with other or unknown mechani sm of acti on. [00 | 19] The structure
of the active conpounds identified by code nos., generic or trade nanes may be
taken fromthe actual edition of the standard conpendi um "Thc Merck | ndex" or
from dat abases, e.g. Patents Internati@nal (e.g. M5 Wrld Publications).
[00120] I n an enbodi nent, the cardiovascul ar indications for which the 1ADAC

i nhi bitors may



WO 21109/ 118305PCT/ EP2009/ 1153421 be used include: diastolic dysfunction,
myocardi al Infarction (systolic dysfunction), inhibition of overall cardiac
renodel i ng iYMOBWI/MIBEBUt e and chronic heart failure condPCTERYOUEE{2Anyci n

i nduced cardiotoxicity, inducing cardioprotcction fromischem e events, and
for the use of henorrhagi c shock and resuscitation. [00121] Conpounds of the
present teachings can be adm nistered orally or parenteredly, neat or in
conbi nation with conventional pharnmaceutical carriers. Applicable solid
carriers dam-icAd eetahest Sl Ho¥ &2 uidDaked GPch 8ddNd)so act as flavoring
agents, lubricants, solubilizers, suspending agents, fillers, glidants,

conpr essi ¢oniaz]dsA sdiutivcher &-mtiaiiliedol-diyd)-aetegicatcthytesag &00syL, 0197 @medpaul at i ng

exanpl o, AR GBE SR R epe Al e ol Bt TRACTATBY ey a

f or mul at i engiiscbnglaiuniingn Bniride tnl cyelobanpqRanldil SN o Sid rdaeticmiwes g@ediancl ude any
convent i onal, ed oral, f.otm includi.n ahlets, ca | es uccal fornms,
Croches. T eerya® B Guai®PyalaE YHEReBRsRLSfERI T M, powaers,
the carri ektraced witd cebyf dcoeley Ttk arpahédlagod wWebe covhibiodd, dredancraddiixtsulfec,wi th a finely
di vi ded a%ﬁt‘er%& at?cﬁco (%lfllggéd Iarl;]d tthg' 93'51%5(38 Wasa]')li]lri 1g tlov%e?g%%yloigd(ﬁgoyl e m xed wi t h a
carrier having 8 HECEssary conpressifon ‘properties tn suit'abl e proportions
and conpaetedddhpdd @24 spapes yaeld). SiCaeS aesk 2@d. (Mg powders and tabl ets may
contain up to 99% of the active conpound. [00122] Capsul es can contain

i 1 uont (55 40k o fRTRANOHE S AR E b iR aL et S ELSRLIADHRC

potat o or nedpi-ddandst-Anbishyllswgakdn-2atitend)-arylswedreiiheaginms, Oponder ed

gel ati na. Taumsrr e R T B e sy e o T e T thn be made
by convehtionai conpression, wet granulation or dry granulation nethods and
utilize ph¥HAtlcdiplPripgpyrcstiessnalpgoss githaeAesstidimEranplagdht-hyfgkyfeant s,
Aitebe hirpreeilgp i i Y
Sodi um | adty PR e ECEre, udaeey | b oty ok T byl ati n,
ceIIuIoseamgﬁéayjmggﬁbghq$ﬁ5mgiquwgyﬁgpkmtnqNgeylulose, sodi um car boxynet hyl
cel l ul ose, carboxynet hyl cel |l ul ose cal ci um pol yvinyl pyrrolidine, alginic acid,

i a. X han gu i itr Il il lLciu
car bonat 8&%@%{1 r ﬁ@%&giﬁﬁi-ﬁ?wﬁf%ﬁy?i&-@?@ﬁaﬁ?ﬂﬁaeg SRl ol at e,

-aC . . . .
| act ose, %, nnit sodi um chl oride, low nelting waxes, and ion

exchange reskns.g r r Lfyi . i 100j. oni ¢ WO
2000/ 11530056 EA0BEuR T3 hRG U RN UG AR Sl bR CERLD]

Repr esent atdtaléchpdeamplpecpared. suMPdoe) hddll {Milng agents i ncl ude pol oxanmer 188,
benzal koni um chl ori de, cal cium stearate, cetostearl alcohol, cetomacrogol

enul si fiv :5@9 6¥RXE o118 TR Ipt RRI S laB41Sgous BlthAL dakritkilid E@msit OXEAS.(4 pResphat es,
sodlun1do,ec¥Isquate, magnesi um al um num_silicate, and trLethanoIan1ne. O al
for mul at i dHS-hekehvD-parliginrd-ylyeheaylaneligecdbneyylspict (| Apmge0gd s pigpasisl ati ons to
al ter the faRspiIdiy@aceflddhi® @t hye Leanpeyndés)z (vihg oral formul ation can al so

consi st of adm nistering an active conpound in water or fruit juice,

containin ropriate solubilizers or, emyl si.fiiers as needed. [00124] Liquid
o PR R R R R e S S R B ERREE oyt s,
and el i xi f{8-[(SAM-(atidovBylcanpppyndlidesey j-edylhacgiamidan Jdvengdi &5phased or suspended

in a pharnmaceutical le liquid carrjer _such as water,.an organic
sol vent - dr [d EraFEEE P R B el Sl B %0 O o, e
i quid carstenoTag). COMSAinz)03 162026 Mt Bbl e phar maceuti cal additives such as
solubilizers, emulsifiers, buffers, preservatives, sweeteners, flavoring
agents, suspending agents, thickening agents, colors, viscosity regulators,
stabilizers, and osno-regul ators. Exanples ofliquid carriers for oral and
parenteral adm nistration include water (particularly containing additives as
descri bed above, e.g., cellulose derivatives such as a sodi um car boxynet hyl
cel lul ose solution), alcohols (including nonohydric al cohols and pol yhydric
al cohols, e.g., glycols) and their derivatives, and ods (e.g., fractionated
coconut oil and arachis oil). For paresteral adm nistration, the carrier can
be an oily ester such as ethyl Meat; and isopropyl nyristate. Sterile liquid
carriers are used in sterile liquid form conpositions for parenteral

adm nistration. The liquid carrier for pressurized conmpositions can be



[ 00130] The pharmaceutical fornms suitable for injection can include sterile
aqueous solutions or dispersions and sterile powlers for the extenporaneous
prepar ati on Y99 2¥P/d18305e i nj ect abl e sol utions or di spersi BAYEPIP/G5L er r ed
enbodi nents, the formis sterile and its viscosity permts it to flow through
a syringe. The formpreferably is stable under the conditions of manufacture
and storage and can be preserved against the contam nating action of

m croorgani sms such as bacteria and f rrier can be a solvent or

di sper si of-xA@aledf RSpALiAR ﬂ[gE)wNo'%ydéw g‘en(s)vdalze(ﬁ methpriomethybi N dpdold- o

gl ycerol , YBrepUirnyiseoligin ¢-s1i-phaey -2 yipmidsdPl et hyl ene gl ycol ), suitable m xtures

Chereo A0 R oy L RTR AR SR e G PR SPE ¢ 5RP R 9o g e
and t he i nherthbiyl-ngsybfHaldl-5-yl)pasyageslidinelyldinagy] eqairtlketid alcttghetarucosa]

tissues. |strat| CaL Il out using the conmpounds of the

present t chl%g@’ %Pareg ﬁ rf“amgzéu@l%ééﬁﬁ\} acceptabl e salts, hydrates, or

esters thereof in V\D 2909/ 118305PCIVP2009/ 953421 | otions, creans, foans,

pat ches, inlé)@bns oty inspbesdimonsalogeid ts thppokiarioed iexp melytla(E)éhhlyd\mgﬁaal ).

Topi cal t i derm s can
?{g& 4! (gk gff‘ﬁ]et'ht})%b ki ﬁglogfi\jﬁe gglagr‘r‘&%(f?i b e cmg?lﬁé?

be useful I zed 'treat ic co |t| sorder.

[ 00132] Tr(@d@b@gnﬁ%)a@ﬁpwm@dmm@ 3c€§n{($3)el Bc@om@hqxsﬁerdethﬁflblulgﬁplﬁhé) use of a

t ransder L d t,can be
mort o e R A R O B RV B0 PRl 2l o
delivery of the active conpound for system c absorption into the blood stream
via the siEXAmPiHd: Rigpyragpn E%(ﬁ)‘i‘la%é'r%?(ﬁ Huﬁﬂé't(z'ﬁl"e“fygiHﬁ“‘i‘{!‘éﬁl)aﬁhbékeans,

oi nt rrentsl’yffagﬁ'ész YigehayD 268 1URIEr (Bi ve devices. The cr eams and oi ntnents can

be SCO | sem sqlid enul sions o erthe -' -
G LU Ut ST AT Mo A o o T e B
pet r ol eum(:ophdﬁyldlrfopidbl- -gl)-pay1l-pl ellic DAL gihaiyhehctyhie aéld ticthgl @&Wmd)aﬁean aI so be

sui tabl e. t usi ve devices can be used to rel ease the active

conmpound |Lmsa{“?@ Sllolgd&;ﬂ eam such as a sem -perneabl e nenbrane covering a

reservoir containing the active conpound with or without a carrier, or a

mat ri x com®l@hi ngolﬂm‘énmmedere@m@mdo th@tehbsscrib@ctih@shmelede(ﬁ)d\ébydmwv&ﬁ in the

literature, a t. I r k e can be
(B

admi ni ster eél or va onve ository.
Supposi t omps prgpared %Qm ons- (éra{d @2- n‘m&iel \‘H owlplt-? a'dﬁm"drmarlrolwlm ér/i}aihsnyl)r ncl udi ng

cocoa butt, hczygll(; ethleMF(Q% Q@W@I}/Elgﬂ é&fM’-\@ es to alter the suppository's
mel ti ng point, g}fycerl n. ter S u)bl e supp03|tory bases, such as
polyethylene glycols of various nol ecul ar weights, can al so be used [ 00134]

Li pi d f or Kxpr&pleddspispangippeBaii-berewn-Hdd2 @J%‘é@yl’ﬁo’iaﬁ?lr:‘oﬁhyé"l‘,‘!ﬂkpounds of
the pr eseﬁtyllr%hvéhpwgghq e Dnepyltasyerdde §er in vitro or in vivo. Lipid

formul ati nd nocapsul.es prepared b s known in the art.

[ 00135] TE&I%ﬁﬁr REOUS P HTERE 3&%@ Hg ?ig‘%‘iﬁg Pﬁ'éy Bresent teachings,

it can be ddﬁ&ﬁyﬂfabhafmlﬂdj(20‘nﬁﬂbtm a(SWmeﬁoS@yDSBthtﬂéﬁlmg WOkl her agents

effective in.t of t se. For rollfe ative di seases,
ot hor ! et b el AT ey Rl e bRE IS 0P TR B AR R s BN G ot rve T
their tr eabmemtrooramhppamtre stitkealrfbnyt i, And endhe@attiatoldfvacafutiewsd Bndl ocunor s, can

be adm ni st th a tive.co unds of the nt, teachi The ther
ngents canvgut Rufititk P bbbl Uk FPRENE Rhe i PR ¥ EFeiNdT el GhEn 't he
conmpounds pdmﬁdzllwmss%l@bafgelroeiumn chkAﬁaﬁﬂgﬂa@Ej BLBICHPLEERR 9&&%&4&&3}&2&0 bBRih36] The
conpounds ,of the pr achj be ed in accord e wth the
procedur eéggﬁ{hﬁlﬁ%& tl)néﬁé[@ﬂ Fagwdei((féﬁﬂ %rﬂ%}?lgf‘ al‘tvg‘)teziagcfl abl e starting
mat eri al s, conpounds knovvn in the Ilterature or readily prepared

i nt er nedi &194] byolenphoyprrdust antbaed tesymetﬂ@sdribedrietﬂxemsleemﬂ (pmotledur es known to
t hose ski l. ' res for the
preparat i (ljér?go 2 &gﬁl l?“rh%l&%%@@ﬁ%@%%ch %&@?%ﬁt@e?a?dgﬁ!}c&%?%“ ons and

mani pul ati ons can be obtained front the rel evant sci entlfl c literature or from
standard textbooks in the field. It will be appreciated that where typical or
preferred pneess conditions (i.e., reaction tenperatures, tines, nole ratios
of reactants, solvents, pressures, etcw) are given, other process conditions
can al so be used unl ess otherw se stated. Optimum reaction conditions may vary
with the particular reactants or solvent used, but such conditions can be
determ ned by one skilled in the art by routine optim zation procedures. Those



[ 001401 To a stirred suspension of (S)-2(4-hrono-phenyl)-pyrrolidine (66.5g.
168 mmol as tartaric acid salt) and N-nethyl norpholine (46.2 nL, 420 mmol) in
di chl or ot net'\WAAWMKEHG nt h) and N, N-di net hyl fort nam de (&Z0T/EPIVYOSHEE added

di -tert-butyl di carbonate (40.5 g, 185 nmmol) in dichlorotnethane (100 nlL). The
reaction was stirred at roomtenperature for 4 hours QL Ethyl acetate (1.5 L)
was added and the resulting solution was washed twi ce with water (200 nL

sat ur at ed a%ueous sol ution of sodium chlorjde ( inmes with 10%

citric acil¥%ht i Fo%ﬂ%mgcharwn%%usaiha?ecdescﬂhf%lé E\mwn'es"a%ﬁe{f‘é@édau um

bi car bonay®(s-andyiassaidis at)ed-aguePus s A ?b&ir@lmuﬂﬁ-yﬁ-@q&dymaﬁﬂh@Edl&j&ethsrlhe organic
solution was dried with sodium sul fate 11t nd concentrated In vacuo to

yield 49. 65 (0996y0-b¥mPA Vet EFF@f‘iE‘ofFPﬁb@ﬁald%@/d%l?P%? L whiltle ot H 7 Bl h:
preparation of
(S)-2-14- 6By} 2- Falei“hﬁg(pm@ﬂhenwa}ogbu@tmmpmmchlbeqmylmxahbtéime:«)-l%n;anrdm;efI ic acid

Ittrt-but e r 0 a tion .

(5)-2- (a- brone BV i brar B AR E R PR ke snyderdF (4. g
128 mol ) “iamprlapadcecd(lso(xam@aéwﬂe hioyvnisolida [SBES edzphEss(M€el)vessel was sequential ly
added N-net hyl di cycl ohexylam ne (32.9 nmL, 154 mmot), (t-Bu)31-1BE4 (1.19 g,

WO 21109/ 34 A ) Bl i., 385
ol ) and’%ﬁg A g%%gﬂ AT ?’(Ee% e A Ao et 10
50Cin a aI e res ur vessel for 4.5 h then cooled in ice bath and pl aced
in refrigerator for 16 h. The rg'}\actlon mxtwe s filtered through a Celite
pad, the filter cake was washéd w th 250 et hyl acetate, and the conbi ned
organi cs were concentrabg uo t yel | 8 oi|. The oil was taken up in
20% et hyl acetate in heptane sonicated and filtered, and the filtrate was
concentrated again in vacuo. The residue was dissol ved in et hyl acetate and
the organic sol ution s /washed sg)qwentl al Iy wi t/m10% ci t6' c acid, sodium

bi carbonat e sol ution ¢ 'Sodi um cHZbr ot'utdon, dri ed over sodi um
sulfate, filtered and concéntl at €@Mé n vactuo. The resildud! was purified via
silica gel colum chromat ogHap (ethyl acetate/ he& ang) or recrystallized
from20% ethyl acetate in heptane. Total recovery is 42.1 g (99%yield). Step
C: prepar atdpQnpofardtich o 82 eH) budyl PR R alih ethdky2thyl)-pliesy Hiin@dd vl i ¢ aci d net hyl

ester hydrochloride [00142] To a stirred solution of

S) - 2444 I id
Lor - but yTOR2] ar “(Abtog memhibnd R0 i L BIE 0 g oS RENN o7 & 0
i n di oxanendhdicydieher@plotsplom-2XG-trispwasbghemyt €d 1 frgr 0. 2(81 thmoDiwes Aldkd taher (500
th h [ ti A d and
) e Sy uaRETe! A0 AU, LG LgLAI D el s, phbhgied and
a white sdllrldimeBoaypbalifethtlyipi-dahe Grdaedlt anfodr dicwhhendishybimiest ers to
hydr oxam ?143§ fngs67[ Eprg&éf‘?%n&rlg ]\p(iﬁlgtlnl(’ ;b?ﬁhﬁ%% k'5t6| SOIQLP\Las ad?]ed The reactlo? Enxture B

(E)-34(S)-4-pyrtoll acr acid in
net hanol (&s sti_r)edatl(ID@Z M§4ad@eldd mdommnrmtahmeclautéﬁl(@echqmugmd 1®|dt0£CelB€) mol of a

25% sol ut i, g8, FREDIRR fazﬂ:gtal%ongglbrgt%laﬁ%\%%fgeénﬁg{b%g ALK %’rso' Ut' on in

water). The reaction was tored by I_ upon conp et| on,
br ought t enp#baugedriotimichiridy sileoh)] dreil evg@iaénqmerselfvarﬁl'arepraectcrqupftna@ted f or med.

dosi rod nydbart & et o BB Bl HTh e AT R S B M L cal

pr ocedur e cFopouafl Rydnatringp pofdef €)413, 20> 4- WS (rokl: d0hl Adyl)- phenybm:r ylic acid
nmet hyl ester via reductive am nation

Step b: preparation of (2-tert-butyl-5-nitro-1H-indol-3-y1)-acetaldehyde

[0108] To a solution of 2-tert-butyl-3-(2,2-dimethoxy-cthyl)-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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[00144] To a solution of (E)-34(S)-4-pyrrolidin-2-yl-phenytTacrylic acid

nmet hyl ester (892 ng, 3.33 mmol) in tetrahydrofuran were added triethylam ne
(0.93 m ., OY@RWHIHSI ), the correspondi ng al dehyde (4. 89TERIPYOS3BAd sodi um
triacet oxyborohydride (164g. 7.35 mml). The resulting mxture was stirred for
about 3-24 hours. The reaction mxture was diluted with ethyl acetate, washed
sequentially with a saturated aqueous sodi um bi carbonate sol ution and a

sat ur at ed aqueous sodi um chl gri de solution, dried over sodium suI fate,
filtered, JEMYSESHEENYISE Siarer forydcths reel PrEaters e FeAdCBRSHEERN whi ch as

purified \qhelcﬁéarvqnmsa@fa@dmudlm bWaﬂMhéi@soﬂthﬁn'&ﬁ(ﬂil n@ﬁtﬁﬂjpf(l Rhs Badhed) Prepyrrol id in-2
-yl - phenyl )-acry gc id methyl ester. cal procedure for

[
al kyl at i oﬂ“bff"e(“ey S@azdte )?“‘hthpfr‘i‘}eﬁ‘fﬁl’&?%‘? Vs mﬁfé%eémwtgdﬁ@mmwﬂ?ﬂm ester
wi th al kyl73hoyriThe So@binad o dmcrms\ék At@Svald Wlth[SQQr1u4:5]§0dTLQn an1ShRRENEsON Of
(E)-34(S) - 4Cﬁﬁﬁrolld|n 2- }éé%?hen )-acrylic acid nethyl ester hydrochloride
(0.3 g, 135HNET PagRyUp ot s st a%%?ﬁaﬁtnéra%"waw t?g'ge mfr&rly CGPPOHEEtoni tri | e
(20 nOL) wAsragdeddd-(5%t hylsphgnettglmby.osi dev0). 2 nd, 1.3 nmol). The mixture
was heated at the reflux tenperature for 16 Ii, cool ed to roomtenperature,
filtered on trated i.n vac e 0 t hyl
hetat o SOREA o TR DRk R 1 B RN BRI D T ca over
anhydr ous (editglSedit@at i8-indoi-Biybeeg]] pandlncbmmyenmfeayl)ad;rylm ama(mwhyl otgpr oduce a

d fied I hr h hyl
ccotat of it ahiey (e sl NS ot P b2 ORI FBAIT BT "ol &°1 1 o

yel | ow oi Iacet&keamtrl(é 15¢, @.yincadl).pr ocedure for al kylation of
(E)-3-((S)-4-pyrrolidin-2-yl-phenyb-acrylic acid nethyl ester with epoxides
VIO 21109/ 14A30OPET AFAGBLINEIARR. A1 AGle e SRR 2000 (s
(E)-34(S)-4-pyrrolidin- F -acrylic acid ester rochl ori de
(0.2 g, 0.7Brihwily- raqrmlftlmict@t l)arhy @y (rolidis2 i, phtnﬂ) ?ﬁhslir)oxy perlgr@pimﬁanol (5 )
was added REYLENRs 4% ARode Qi T4 yvidiaPR YR s LERR GEACIZzoN\M Xt Ure was
stirred at h. The reac¥| on mxture was concentrated under reduced
pressure and the reS| due was purified via si g@l col um _ chr omat ogr aphy ( 0-

25% et hyl Eaeee&@@ PREPHR{IPH P é‘h{.lsslzy(%fefabtyérﬁﬁ"e epuifopdapiosliiiiohs a br own

oi | (0. 19 3gD-shelpyrrpldin-2piaphsne)-G-hydyesyeaeryigpile éir e for honol ogal i on of aryl

al dehydes Step a: preparation of (2-rert-butyl-6-nitro-1 H-indol-3-y1)-acetaldehyde

\O CHO
O
— . O
O/I \ O‘N+ N

o)

Iz
T

[0111] To a solution of 2-tert-butyl-3-(2,2-dimethoxy-ethyl)-6-nitro-1 H-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-vy1)-ethyl]-pyrrolidin-2-
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Step a: preparation of4-(2-nmethoxy nvl)-3 clinmethyl-1 -phenyl-1. H pyrazole
[00147] To an ice-cold suspension of nethoxynethyltriphenyl phosphoni um
chloride (20YQ2¢91183059 mmol ) in 300 nlL tetrahydrol uran REYEBHOUEE3421
n-butyllithium (31 m, 2.5 N4 in hexane). The m xture was stirred at 0OC for IS
m nutes and treated with 3,5-di net hyl -1 -phenyl -1 H pyrazol e4- car bal dehyde (7.5
g, 37.5 mmol, suspended in 150 nL tetra: hydrofuran). The m xture was slowy
war med to roomtenperature over 2 hours and quenched by slow addition of a
sat ur at ed Yagiheeisacadigiagihmeivbeside sol ution. The resul ting white precipitate
was renoved by filtration and the filtrate was extracted several tinmes with
ethyl acetate. The conbi ned organi @Il ayers were, dried over magnesium sul fate
and concentr at in yank) to an oil/ ®hich was’ pyrified via silica gel colum
chr omat ogral et hyl ace e in heptane) '@o ovide the tifle conmpound
as a yell ow oi 09 g, $31.1 , 83%y+etd) a i ~/gd’soners.
Step b: preparat i hyl -1 - phenvl-1. ) - acet al del wde

of 4- (2- met hoxy-vi nyl) -3, 5-di hyl-1- phenyl - 114-pyrazole (7.09g. 31.1 muol) in
100 nL isopropanol-water (1.1 v/v) was added p-toluenesul fonic acid
nonohydr af@ 1gll. 5Tga sqtuti affible)r-bupfi-peitrd- Hié-indehe v orrtaldabydre@t7é d. 2&8 mg®0 for 16 h,

1.9 nil, m xture
was heat edrP gg&g@%@n@@%g& ﬁwﬁ' d% Egéﬁ(ug Qrsf ven? p@ﬁnﬂ?gn% 3{(1 ég%erand t he
remai ni ng hadmémjsieé(h%bgﬁﬂ rumol\)\asd trighiy 1 209 ¢ asﬂsaospmmmopzmwmmmmmeut ralized
W th an a%e‘s’t'i%rsedaf% NOlEALRNaLS E’c!d““Place DGR rdaﬁe @% eyghalopt | mes with a
di chl or onet hane- et hyl cpf e mxture “fhe r%%ned’ & 6x rats wer e
dried overwasmcghésThmmsuutd\aztsetlamlatwnctempqrraUedon [ W@M@l with qoirybekeees, andr esi due,
whi ch was AP I i h acetate

i n heptane H{eguéﬁﬁgéx%’%gatsﬁ?@bggrh%%%ngggé&g&é <§u§§vﬁsgs§llwda( (?ziag‘g%%ﬁlo%{% 8 mmol ,
60% yi el d)The E)garriplagerivastiyw wat sopruocetur.diltted, ddrcomatitordof vacuo. The

1-(2-bro e ] stirred
suspensi gge%o@é/lv)ar azo fg&?é(ﬁ aieéé&lﬁrk@cﬁr?yﬂx%ﬁ@ﬁi glré%%glt—' % é)%?%fa}(% 7r$1_ 294

mol ), tctsmmcwammm4mmm9dm+dh (159 ngy, 2.94 nminol), and 40% aqueous sodi um
hydroxide (9 inL, 88 mmpl) was heated at 30Cl for 16 hours. The resulting

mat eri al \@%Mﬁé&%om(@%w{hfys@etﬁﬁmodrzwgutqvm indQKH- YU @uil-bat &idid-3- t ered and
concentrated 1 n vacua to pr oduce an ol l, which was puritired by silica gel

col um chRrepEERG vl esgst at el hept anes) to yield the desired al kyl

brom de. Exanpl e 8 typl cal procedure for reduction of ketones to hydroxy

anal ogs O00HQOO NO, NH,

7 ot = o

[0113] To a solution of (E)-3-(4-{1-[2-(2-tert-butyl-6-nitro-1H-indol-3-yl)-cthyl]-pyrrolidin-

2-yl}-phenyl)-acrylic acid methyl ester (0.70 g, 1.5 mmol) in ethanol (14 mL) and water (7 mL)
was added iron powder (0.74 g, 13 mmol) and ammonium chloride (87 mg, 1.6 mmol) and the
resulting mixture was stirred at 85°C for 1 h. Additional iron powder (820 mg, 14.7 mmol),
cthanol (6 mL) and water (3 mL) were added and the reaction was stirred at 85°C for 50 h. The

reaction mixture was filtered and concentrated in vacuo, and the residue was taken up in water.
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[ 001501 To a solution of

(E)-3-(4-11-112- (4- net hoxy- phenyO- 2- oxo-ethyl | -pyrrolidin-2-yl11-

phenyl ) - acr W9 00%¢18&5net hyl ester (0.4 g, 1.05 nuuol) (B?Eﬁ&%@ﬁ“ﬁﬂbm

2- brono-4' - net hoxyacet ophenone foll owi ng procedures anal ogous to those
described in Exanple 4) in nethanol (20 inL) at 0C was added sodi um
borohydridc (0.04 g, 1.06 mml). The resulting m xture was warned to room
tenperature over one hour. The m xture was_concentrated and purified by silica
gel col umd* BRYVHIRIISECEIRY Mepreonssedt iy e wirei FatonitoViskih it shBIEr ) to obtai n

t he prodqu4@§4b )OILCMOn3D: M. QnPd).mmol , 88% vyield) as a m xture of

di ast creoners. 21109/118305PCT/EP2009/1153421 Exanpl e 9: typical procedure
For forma |o ] ation of
(2-ethy|-av . ] : -Forr of

2-ethyl - m -4 1Baaahb &uﬁ acid ethyl ester (15 g, 68.7

nmol ) in tetrahydrofuran (300 M.) was cooled in an ice bath and |ithium

al um num hydride (2.6 g, 68.7 nmmol ) was added. The regaction mxture was
stirred at roomtenpeNMkure for 16 h. Water was an@Q%?ntil bubbl i ng st opped.
Silica gel was add nd the sol vent was evaporajed ilp vacuo. The resulting
resi due was pur iHhi 100% et hyl

acet at c/ hepta el ow brown oil (9.67g. 80%
yield). Step b : di ne- 3- car bal dehyde
[ 00152] To a solutio ethyI pyrazol o[ 1! 5- { 3- yl)ChethanoI (967g.
54.9 mmol ) in tetrahydrofdran (500 nl) was added EN-drB24 23. 88 g, 274.5 mol
85% dried in oven at—120C for 16 h) and stirred qt /the reflux tenperature for
1.5 h. The reaction mxture was filtered through a Celite pad, and

concent r at@d4 nd%ars&dmezﬁt(agtﬁ@sut[e (semgiosaezeﬁ) bﬁtyglmﬁ%) 3% emyqduct whi ch was
used wi thout fudhcr purificatio

2- et hyl - pyYEL it 8- p&Fprcaihﬁémént?ﬁwb%% 97@ gaéﬁdmeqlhvldwé@f%teﬂ[aee@ee&) To a

sol ution Qfas adae@&emxtasafdaywmctr@@l(oot@sg2127:gmm89 tﬂHP}!ll)tmﬁQgM@r&hym??M&oBOt assi um
carbonate 7 mol) in dimethylformmdc ( rilL) was added

et hyl - ES?? yﬁﬁtiatécso uzlan 98’ girred ggoeirisimperatprelos bhstilu s Wik stht 40?tﬁedmét room

t enper at Urv&%sﬂce@'bwt%‘} ]‘hhyd-tr&ﬁlo'h@%@l QR ki En BREHOQW SRibN LR dsadurkief 1 CE water.
The resulting | P brown precipitate was coll ected by vacuumfiltration and
ai r-dri ed afitsPusigiubon of spflismeghieritkd el hs et fayenyasgirigd o apdiunypilfats. fligscdused

W thout fupd &&Eerﬂ%a fid \G8kd. AMe res MR RO EIBLO ARG FRZQPLPRBAZ ry apl e 11

preparation of
( E) - N- hy d o yhedific somnound 472 e 265 YickPh Fads) (323 I&MAY)- | pyrrol i di n- 2-y11- pkenyl
)-acryl am de (1)

[0115] Following procedures analogous to those described in Example 2, (E)-3-(4-{1-[2-(2-

la silica chronatograpmm
yield the ti91e comppound 3s

tert-butyl-6-methanesulfonylamino- | H-indol-3-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid
methyl ester (200 mg) was converted to (E)-3-(4-{1-[2-(2-tert-butyl-6-methanesulfonylamino-
1 H-indol-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide (10, 83 mg, 41% yield).
LCMS (m/z): 525.2535 (M+1).
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[ 00154] To a solution of 2-(4-brono-phenyl)-pyrrolidinc (326 ng, 1.44 mmol) in
di chl oronet hane (20 nlL) were added (2-nethyl-1 Hindol-3-yl)-acetal dehyde (250
ng, 1.44 moYQ 200041885hy| ami ne (0. 603 ME" 4.33 mmol) andPETEBIMYSER1of titani um
(I'V) chloride in diehloronethanc (0.720 naL, 1 M 0.72 mol ), and the
resulting mxture was stirred at roomtenperature The reaction m xture was
treated with sodiunlcyanoborohydride (286 nmg, 4.32 mmol ), stirred for 2 h,
basified to pH 13 with an ueous un1hydrOX|de sol ution, and extracted
with ethylxé@€ké¥epmﬂﬂ@“8? ﬁ?é(féyE?@4W€PEW$6WﬁFH€B“‘@ Y% over magnesi um
sul fat e, ~ Mqthageifondamingnlkindol-shrethylimy srpligia- Zay'e’:PﬂHle')d?‘ FIHOXY- whi ch was
purified aaY&amMifedliyel col um chronatography to give
3-1242- (4- bronnthenyl)-cyrroll in-1-ylkethyl} -2- nethgl-lllindole (630 nmy, 99%
yield). LCVB (inky;n-38 AHT) . [ 00155],NA it jorcof”
3-124244- br ono- phenyl 2y oIchln-—+> A- et hy#=(- 2+ nephyl - 4+—H i ndol e (630 ny,
1.63 mmol ), nethyl acryl at’e 86 ng, 3.26 nnDI)N Pg2(dba) 3 (14.9 ng, 0.0162
nmol ), P(t43u) 3HBF1 ( 189 0. 0652 mmol ) and" Cy de (414 td" 1.95 mmol) in
di oxane (10 nlL) was heated at 100C by m crowave for 60 m nutes. The m xture
was diluted with ethyl acetate, washed with ter and brine, dried over
magnesi um sul f at e, fhgfbred, and concentrateggto provide a crude product,
whi ch was purified Gﬁﬁﬁl 3 cotum chr ot odr aphy~tQ,give (E)-3-(4-1 |
42- (2-Methyl-114-indol -3 ¢ -lphenyl)-acrylic acid
met hyl ester (400 ng, 63% . NOCM3 (ntlz) 388. 97 (M) 00156] Fol | owi ng
procedures anal ogous to tﬁbs described in Exanple&Q and using (F)-3-(4-
1142-(2-met hyl - 111-i ndol - 3- yI@ethyII-pyrrolldln 2- yf& phenyl Tacrylic acid

nmet hyl ester (400 ng) (E) hydroxy 3- (4 ] 14242 met hyl - 1n
cl 01- 3- A- étepwliirgpa 1-1 J dimghe atimddlgrylpdme (1, 26 ng, 6.5% was
pr epar ed. LCIVIS (niz) 389 9 (NW) Exanple 12 preparatlon of
(5) <N hydygeigr 3- i Wadoiid o BIOLs. - dibec B QR PHI O fafis 11 YR,
21109/ 118305 /EP2009/1153421 1- phenyl) - aer %anl de (2 00157]" Fol | owi ng
procedur es manel) @gm&@n@bvqsﬁ%épdﬁéwmlwéw oEgahgn (@001me). (Thy Naskwps 1 43-

(1H-i ndol e3ac9at9d Qﬁ%&) edP¥ith %dr ez Qstbﬁ'e!: tlm&hef'ﬂ)!'re)actﬂﬁrvb’aL LiGrrRGh & MP4hYd, ester was
prepared. LCl X ﬁ- 00158] Fol I ow ng procedures anal ogous to

t hose desder 1|§é1d1nii lt%ﬁmugh prngqeﬁﬂnq}Elasgmqe_d with methanol. The organic

113- 01- 1- isnGhid wa% cbﬁlﬂﬁg&pﬁﬁlcgrn;\fﬁtl:a@dlzﬁl/dcno %d%éx%m@&%a)é'pﬁﬁﬁédwld fasRCi d et hyl

ester (200 nmg), (E)- N hydroxy-344-1 13-(|I

H i ndol - 3£§@)nai9gr@pfw fpgwﬂrecsiemﬁ nrogusf {317 ke Ao yickbr yl ani de (2, 16 nmg, 8.1% was
prepared. LCVM5. (mz): 390.2166 (M-]). Exanple 13: preparation of

( B) - N- hy dis@xp\: Brefatatibh oER=[f irerHbity1 3o 23 i dtho Bt dityll)- -Bithbu@k bl €bintl= B4-indol-6-

y1ll- phenyl)-aeryl am de 53) [ 00159] Fol | owi ng procedures anal ogous to those
describedyh#5§¥§ﬁﬁﬁéﬁ¥%ﬁ-(E) 3-(442- (114-indol-3-yl)-ethyli-pyrrolidin-2-y1}
-phenyl)-acrylic acid nethyl ester was prepared LCM5S (mz): 375.15 (M1-1).

[00160] Fo0lllaivi ngo psdcédint @serahalley@usditmothb ogkylHeld trdobeglammncExdipg.e 2 and

usi 19, (8) 13845 ALAGLALANCL 30 4d) 2 SHMAFRYIS R a2r e Ryl T 1 T e aci o
(E) - Nhydr (mcyﬂaﬂes(lldenjz LdPetitlek . 20d 0=, 3- A e #IPPC - piiersotréddiont 2k, yik; mixture was

ggﬁg?’le) 1?:1';1‘&& 1n?'I ri(and th%%gueg% 1ay§:?\]i/gfs ex}racted'S with & aﬁloromethangv@hé orgar}lc la}$e7r%6 1 (M

§/ IE%q gl-r Dlyg rr\;@)échB}b(ndd WaS)ed ith2-sftBrarmg tahiyeous sothoibr dEspdipmehlyitld, gyied ofer di n- 2- y11- phen

S(llﬂ‘l’? sulfate, filtered, and concentrated in vacuo. The crude product was purified by a
silica gel column chromatography to give the title compound (40 mg, 7% yield). LCMS (m/z):
found 431 (M-1).
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[ 0016A solution of 2-nethyl- | Hindole (1.0 g, 7.6 mml) in acetonitrile (25
m.) was treated with 2-bronpacetate (2.54 nL, 22.9 nmmol ), cesium carbonate
(2.10g. 11. MVORt9PY1881d pot assi um i odi de (253 ngy, 1.52 mEBI/EPEAUSEHRE resul ting
m xture was stirred at roomtenperature for 16 h. The m xture was diluted with
ethyl acetate, washed with water and brine, dried over sodiumsulfate,
filtered, and concentrated, and the residue was purified to give

(2- et hyI -indol - VO 21109/ 118305PCT/ EP2009/ 1153421 I -yl)-acetic acid ethyl
ester (1. 25§ gowys ¥ : ' . g2qdol-A-Yls| yt i on of

(2- net hyl Tﬂendgejsuﬁgggaq}deacet c aci d et hyI ester (400 m., 1.97 mol) in

di met hoxyet hane-di chl oromet hane (1:1, 30 niL) was cool ed to -70C and treated

with a sol ut f di.isob de| cl ghexanc 9nm, 1.0 M.
The r eace 10 thas Tee it bER AL /B b P SRR B R R MBS S6i uti on bt
hydr ochl ofindol- a—cy]]dne@f&ﬁesmfonaﬂnld‘d)(l H)ndg e)QBrnaﬁctl)eld dvuhtok’bneathylk (lasketwatseddehe or gani c
| ayers ver e, conb N (p ver so(gl um su bicatgft &. dt and concentr at ed,

I'l (gj)roacel ac1 m %C%le(alsb ro;tv&lsea hyl | nC )110n Waét a[rlaeéihyde (234

and the resi ur|
Ny, 75% yitetodn. terhyfchAfur¢ Hﬂch)u.endh&Bwikh § Morated ﬁﬂmﬁﬂllcdﬁainhtemlmgmpmobedmleﬁ anal ogous

to those descrl d ) .
o s 1 P RIS T kRS o s Gico b R A st drpectinmes it ey
ester (72 dmgl,orcﬁnﬂ%anmg ngrepbr @thbined mg@ﬁe et dradashedwigh 3 saa(rﬁtdaslodelhyde (100

(rjrg)SCI’ :‘gggcﬁlﬁrlgsol?ﬁ%fm %Egé\/l%ﬁ% mﬂér}og:solér%ﬂllfaltzglﬁltc(*rﬁ agd Porngegl rgtlélcli %Svaguno 0 ogam% to those

)(S) 142- (ca}derprtohgdt il quehgikatlve y &)d-etithylvispyed dilectiydb mex@ stgfd Fitphe Aythyr acr yl am de (4,

ng, 679 r d_§
(E) 3 (4. PrifGe L%R?%?“fz%g. nd8123-yI Let hyl 1 - pyrrol i di n-2- yI | -phenyd)
acrylic acid nmethyl ester (113 ng). LEMS (mz): 390.33 (M| ). n})Ie 15:
preparat i 6% 18F ( EyUawirgpipeedyeganplogdysS) ﬂimse(dzwld@jlmﬂxym{)bﬁhgﬂ)ﬁ @yt rld3-di n- 2-y11-

pheny11- a?JrML@ 1d1‘ﬁet(1§1)e21{n‘39>31%%etﬁ&'e!u%ﬁgm% PAGH- @%l)aéﬁﬁh]ggﬂdﬁdlh 9. h?se 2):

described in indol-1-yl acet al de e was pre

: h
158.1 (M |p}16np/beszngy aqib G cplgr ‘ﬁ%bd&@d@ﬁé@mdﬁh{ @gchsielﬂ@qth@eeelfdekéﬁ ‘bed in

Exanpl e 3,4 et@/li) :ﬁHlé’doR@y‘l]JmG(tlganesulfonamlde in 40% yield.
i ndol-1-yl-ethyl)-pyrrolidin-2-yll-phenyll- acryllc acid nethyl ester (1.25 ng,

509 df dol-1 -yl - tal deh /z): 375.3
(Mf)l) e 8@%5]& ESP'I‘%‘(?W%@%&HE%@ é%l?sgﬁahswgi%g domtﬁ%ag'g%&e@?. %éf’jn ; “Exanpl e 2,

(B)-N hydrzé}xymﬁ 1- methanesulfonyl -6- methanesulfon lamino-1H-indol-3-yl)-ethyl] pyrrolldm -2-yl}-
phenyl | -acryl am de (5, 36 ng,

14-1(S)-1- ndol-1-vyl ppyrroI|

18% was ﬁf“%‘éhﬂ\ehydf‘?’drﬁc(ﬁ %W*?LSA’“FQS‘FGHGBAq ‘i"%ite%oméfeﬁwt“f Pb%@@i 5%mE1] - pli enyl
-acrylic aedds ameghhydllogsbrd. LCMY (n®) 603EONM3) (M z) : 376. 2026 (Mrl). WO

21109/ 118305PCT/ EP2009/ 1153421 Exarrpl e 16: preparation of

VD) - et EiﬂE?f%f ki o] gé%“r%ﬁ?{-Py&z'%%('dg%éf?ﬁswswm
procedureé’ ana !sp{'d'ytsho e"d'es bed in Exanple 3, (E)-3-(4-1(S)-142-

(5-tnet ho}f?(l'ﬁ]' r nQB ?X{lrréd':%ruh&@&‘%)%* (3@))4' ;?}Inmﬁ 19%3();1 pﬁc:l:!':\l/{é 'aggky%c X(Jr&'muﬂ?lrés% )-aerylic

acid nmethyl ester 418. 8 ( M+
[ 0100] Fol Ihadweidorisie 6&&eur @smtadélndédtdsmqtbyl Orrezs“eldd@@@rh)b‘edaddqd Eaaendhly 2,

(B-N hyd&[@@fﬁ@ﬂéﬁnnc (0.5 mL, 3.58 mmol), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (0.24 g, 1.25 mmol), 1-hydroxybenzotriazole (0.17 g, 1.25 mmol) and 2-
methylindole-3-acetic acid (0.235 g, 1.24 mmol). The reaction was stirred for 16 h and diluted
with dichloromethane, and the solution was washed with a saturated aqueous solution of sodium
chloride, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The crude

product was purified by silica gel column chromatography (2% methanol in dichloromethane) to
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(4- [(S)-112-(5-net hoxy-2-nmet hyl-1Hindol-3-yl)-ethyl ppyrrol id in-2-yl1l
-phenyl)-acrylam de (6, 101 ng, 72% was prepared from
(E) - 3- (4- 1( SY01U21188%5r net hoxy- 2- net hyl 4H i ndo1- 3-yl t et hYEPBYIPHISBLLI n- 2-yl } - ph
enylyacrylic acid nethyl ester (140 ng). LCMS (mz): 420.2 (M+rl). Exanple 17:
preparation of
(E) - N- hydr oxy- 3- (4 11-12- (2 phenyl-141-indol- 3- yl) ethyl I pyrrolidin-2-yll-phen
yl haeryl am de %010 ] Fol | owi ng procedures anal gous to those described in
Exanpl e 1fb a(né%)_ 3= 491732+ (ngthﬁhglfl]wdol 3-yl)-acetyl]-pyrrolidin-2-yl}-phenyl)-acrylic acid
| FLi ndo+3 eyt &kdayd 4 cabietsdil (@i4n v 2r.y3 ﬁln@hmly)eﬁgr yI ic acid nethyl ester was
prepared. LCMS (mz): 451.15 (M+1) [ 0102] Fol | om ng procedures anal ogous to
t hose des Exa 2
0. 235 1242 by 1 P R dey rap g Fosbiedbrd faewrl 2 EOBRBIPY Yor yi am do
(7,74 ng, (21H-1yag- pétﬁjdalr}E(]hdf)lFbm écE)y-l]%&y@ro]ldld—Z Vi 2plpheinycrylbmide was prepared
ftl ndoI t | hen hyl ester (360

" ove P 35 Yt RO et Py Sl PSR G S b P LTy
rot y- 344 (I -12-12-(5-nethyl -isoxiizol-3-yl)-1Hindol-
3- y11- et hyixhmple23 pprieganation 9&()9131‘1@1((9" 1-barayy-panmplitin28))-hea gBNvidioxyt gor ous
stirring, aPEBMIQd(14) ni, 15 mnol) was added sl ow y to di rret hyl | ormani de (2 nl)

at 0C. 245- Met hyl -i soxazoL3-A-1(Tindole (1.0 g di ssol ved in
N, , V- di med®#Pt hr Falkyiererrogdiist Jnalpgeusdeitrets. desh e%&éﬂ“aﬁ?' Rdfé(Wds al | owed to

come to r@%t@lmﬂalatzuylﬁphegm 6@k & Rmdn est@nel2 gpeneheo i idpréfRdgehd wat er

foll owed by a 10% sodi um hydr oxi de sol ution. The resulting precipitate was
washed wi RZRMERde ((H}‘i“é(ﬁ?ﬁm\?’é@ﬁé vighd purified via silica gel colum
chromat ography (30% et hyl acetate in petroleumether) to obtain 2-

(5-rnet hyl[elizspxafallmang/ﬂr))eeﬂih}ei Dk 3o maiebﬁl;cdiehyid@xéﬂpﬁ 29(E)3 65(5T)mnl) as a

white solid 0104 edur es, anal ogous t e desc n
Bl o 6o Dachpm S A RO GRS e AR RSt Sy R ST REHEAE Y 04 o)
was preparad. fUOM’S tnie): ad3cketyde. above. WO 21109/ 118305PCT/ EP2009/ 1153421

[ 0105] Fol | ow ng pr ocedures anal ogous to those described in Exanple 3,

(E)-3444( )z aralih W) NS I- YaehinynPY" 1 ol
RS e L R e T

pr ocedure 28 log@l%%vﬁ 5&@&% Qﬁ’ﬁ) SusR@doldy Q(@&Pﬂn@: 2 [eB) %¥(23-
D0-0- 1 2- 2005 et Pyl e ol o T e ] AU

- pyrroli diPhenl- %/@'Prjﬁ@‘\?rﬂlmﬁé)‘lgrl)ﬁfﬁhéé‘ Wkplfﬁ“ébé‘ﬁ'é% E‘Bd methllzf“@) Oa¥7g. pal e br own

solid. LCMB96Mnfly wdPrepdred M )h-ph L rak e 3R BRRAE b?ﬁ ©f1.16 mmol, 77%
(B)-3-(4-1(9)-1-12-( rert butyl- -nitro-1Hi ndol - 3- ethyl I pyrrolidin-2-yll

- phenyl) - Ny dr oxy-aerylanmitle (9)
[0126] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
{4-[(S)-1-(2-phenyl-2H-pyrazol-3-ylmethyl)-pyrrolidin-2-yl]-phenyl} -acrylamide was prepared
(14, 0.246 g, 0.633 mmol, 72% yield) as a brown solid. LCMS (m/z): 389.0 (M+1).
Example 25: preparation of (E)-N-hydroxy-3-[4-((S)-1-pyrazolo[1,5-a]|pyridin-3-ylmethyl-
pyrrolidin-2-yl)-phenyl|-acrylamide (15)
[0127] Following procedures analogous to those described in Example 3, (E)-3-[4-((S)-1-
pyrazolo[1,5-a]pyridin-3-ylmethyl-pyrrolidin-2-yl)-phenyl]-acrylic acid methyl ester (0.249 g,
0.689 mmol, 50% yicld) was prepared from pyrazolo[1,5-a]pyridine-3-carbaldehyde (0.2 g,
1.37 mmol).
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Ste. araration of 2 eri-bu 1 3 2.2-dinethoe h I -6-nitro-11Hindole

[ 0107] 2- Brono- 5-ni tro- phenylamhie (4.9 g, 22.6 nol), Prl12(& 1tra)] (207 ng,
0.226 nmel ) WAAW218%5cycl ohexyl phosphi no-2',4',6' -trii s8pFERAPHISHEENYl (431

nmg, 0.904 mml) was added in a dry 500 mL round-bonom flask. The flask was

evacuated and purged with nitrogen three tines.

1, 1- Di net hoxy- 5, 5-di net hyl - hex-3-yne (4.61 g, 27.1 nmmol),

di cycl ohexa/l -methyl-amne (14.5 inf., 67.8 rmpl%. and N, 1V-di met hyl f or mam de

(56.5 nt. ) OMEE adiky ingmeccwartielogo ity haralewsbesipitrpmales (B 00 ¥Sw-24 h,

cool ed to[4-((@)31-bfzaiw[ﬁtslah@ﬁdiandylﬁlahpquyﬂdliaimquqme@l]-&@dameQ@J irbRredwWhi ch was

rinsed with eth acetate. The filtrafe and wash_were conhi ne washed with
wat er and(%ﬁﬂgéé%g*é)t“éa “E’?)‘g”i(l?% %ﬂﬂ)&siaﬂé%f@@l”ﬁf‘i’lgﬁf“cmsi Dovrer (Yedhesi um sul fat e,
filtered and concentrated in yarn. The crude product was purified by silica
gel col umExahpra pgpapkiyn 6 EQG3V@-| 1-(Bs5-Hinidtleyl-¢ @poyldi-py-azi-donaage)powder (1. 41
4, 20% . lp@dli&En2nyBphe30/N-hy(Mx3-atdylanttleop: preparation of
(2-ted-butyl-5-nitro-1Hi ndol -3-yl)-acet al dehyde [0108] To a sol ution of

2-rert - hul§l29B- ( Eolovdigmsp¢rdiys arlvgdyst@thpserdegeribéd in Expampled. (E1-308-[¢5)-13. 54 r anvol )

nqueous) e Sg8F PRI Al BS R B SR PRERLD SeBRt i BT 207 oy
h, the reagti@A7had. Marmeld Itoyicldbmstresppesd dio oy 5-dingthy i Enkdned! Ry iazade-4at ur at ed

sodi um bi ¢a5hgn; g@(oggggtd_@q ARGl neutral pH was reached. The m xture was
separ at ed and t he aquedus phase was extracted three tinmes with dichloronet hane

(75 mL). The conbi ned organi c phases were washed with saturated sodium

chl oride $0130t i ofollafringrRiotders Halgresitubreescaped infixpmaledd(E)and-lédhéent rated in
vacuo to gi¥ehli-ehtdyl-i B-p5 RPN AS!)-BRrQIEHIZS | NBARxWery2@9%4e. LCVS
(ablz): 261.0 }I(]Nﬁ)lé.yl hOl QchonlJ{]owi %%%r ocedure/,elgmgﬁg{o }gﬁs %xg %,hose descri bed

i n Exanpl &"2sprepgeyd @619 me, 0834 qupwl. 16% vickpes il LM (Y- 4172 (MFD).

H i ndol- 3-yl)-et hyl kpyrrolidin-2-yll-phenyl)-acrylic acid nethyl ester (0.11
g, 0.231 mxeinple20%iepaiadpn WX E)-PriedasaeB-{4-|os)-1-(3-pyrazol-1-yl-propyl)-pyrrolidin-

(2-1ert - baty}plenfll-acgiabiiddcirndol - 3-y1) - acet al dehyde (0.15 g, 0.576 mmol ).
[0110] Fol | om ng procedures anal ogous to those described in Exanple 2,

(E) - 3- (4- 1¢1S) 1 14Pollowing procedures analogous to those described in Example 3, (E)-3-{4-[(5)-1-(3-

(2-tert-b = 6-ni tror1H1,ndol- 3- ct hyl i - e [ aPos z n N- hydr oxy-
ot y1 am ab Tl akhon ARt ok Ek R w B HLE) L st B RAEIVAGT OV G
LCVS (1 z)yicldd Was prepavid fjom Epamplld -y2Qroppmeldelydt (0o gof .2 (E)elB- ( 4- ;
1-12-(2-tert-butyl -6-nmet hanesul f onyl am no- 1Hi ndol 3-yl)-ethyl | -pyrrolidin-2-yl

}-phenyl) '[(N‘S»b%dr PK]YO‘\A@E%'_E%% Carlaib@dusR BBscAlescriBEER @ pRY, @f)-N-hydroxy-3-
(2-ten-butyl -6-nitro-1Hi ndol - 3-0) - acet al dehyde )
{4-[(S)-1-(3-pyrazol-1-yl-propyl)-pyrrolidin-2-yl]-phenyI[} -acrylamide was prepared (17,0.11 g,

0.323 mmol, 44% yield) as a pale brown solid. LCMS (m/z): 341.1 (M+1).

Example 28: preparation of (E)-N-hydroxy-3-[4-((S)-1-phenylacetyl-pyrrolidin-2-yl)-
phenyl]-acrylamide (18)

[0133] In an oven-dried flask under nitrogen were suspended (E)-3-((S)-4-pyrrolidin-2-yl-
phenyl)acrylic acid methyl ester hydrochloride (0.312 g, 1.16 mmol) and triethylamine (0.3 mL,
2.16 mmol) in dry dichloromethane and the mixture was sonicated for 30 seconds. Phenylacetyl
chloride (0.13 mL, 0.98 mmol) was added and the mixture was slowly warmed to room
temperature over 16 h. The reaction was quenched by addition of an aqueous ammonium
chloride solution. Ethyl acetate was added, the layers were separated, and the aqueous layer was

washed with ethyl acetate. The combined organic layers were dried over magnesium sulfate,
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[0111] To a solution of 2-tert-butyl-3-(2,2-di nethoxy-ethyl)-6-nitro-111-indol e
(0.80 g, 2.6 nmmol) in nethylene chloride (10 nL) was added trifluoroacetic
acid (5 ni, Y%QIIAB3EC and the resulting solution was sPCHEBHIUS2dom
tenperature for 6 h. Saturated sodi um bi carbonate was added until pH >7. The
aqueous | ayer was extracted with nethyl ene chloride several tinmes. The

conbi ned organic |ayers were dried over sodiumsulfate, filtrated, and
concentrated in vacua. The residue was _purified_via silica gel colum

chr onat ogHpRS: 2PHCYreratehdr warq '8 ebGap ot HE! Vi reped @&%waaf Myl z): 261.0 (M-
). Step bihimeRah 01200f ctyIEXRhte in heptane) to give (E)-3-[4- -phenylacetyl-

| 2-(2- |er|hulylg{r§wt(ro H-IyEdOl 3- IpLet)h Igl-{:(’v)rr([)l(l( p -y

21) 09/ | 15 30EBPEE bo e o i A “ffﬁ?ta)FP ogless ot 40- %%%9175&%#6@sz0

[0112] TOo jclgol ution of (2-ten-butyl-6-nitro-1Hindol-3-yl)-acetal dehyde (0.74
g, 2.8 mol) in tetrahydrofuran (20 mll.) was added

0. 3.4 AT anbC T RO AL o R ey SR T KERENG i wt ure

was stirr ¢e((&rl- phnnmateeﬁm@rraltdm é—yf)qjheriyl]kucanmns@dummphred &8e0.0%ybor ohydri de (0. 88
g, 4.0 m‘nBIS%%S 1a7ggeleetlcgtas an g}f th 1\<’¥aEC '('&%S%ﬂ%dﬁﬁﬁgdt enperature for 16 IL

diluted w't hed wi sodi um bi car bonat e
and a saturated aqueous sol ut| on of sodi um chl oride. The organic | ayer was

dri ed ovefExswdledfh pugbratien of E)-Nelryddoxyahrti-EOriceirene thy ey rirdlidinera)-phbeylkesi due was
purified weelamig¢ d8) gel col um chronmat ogr aphy to give the title conpound (0.77
g, 57% . LCNIS (raiz): 476.2539 (Mfl 2 preparati on of ) -344-1 |
Z112- (6- afflR8l 2- Fellqvingprocedyres atafogeys tathgse. d@%qﬁlwq inExpmgle 4 i) 2@1

- pl i enyl | pagGkwli-grdiid-2 hyl &drfilc acNGRIMZ cdi@ k3 prEpardl Bh Ut i on of
(E)-3-(4- 1142 %Zlgytrertl- ?{ﬁ%g ﬁl t?c;: alcl I -1 ndgl ylir) ert hylppyrrolidin-

2-y11- phemYirthybramide aci d nmethyl ester (0. 709 1.5 nmmol) in ethanol (14 nl)
and water (7 nL) was added iron powder (0.74g. 13 mmol) and amoni um chl ori de
(87 ng, 1[® 370l Folduwdng precedesuddalogousn sibserdesondsd iatlixamekd 2a(E) 365 drexy-31 h.

ver e adoola TRE- Padelt s na e FE b ogse Popsrdl LoRB LT on m wtur e

was filtesgdidnadveqncentrated in vacuo, and the residue was taken up in water.
WO 21) 09/ 118105PCT/ EP2009/ 053421

Example 30: preparation of (E)-N-hydroxy-3-(4-{1-[2-(4-hydroxy-phenyl)-ethyl]-
pyrrolidin-2-yl}-phenyl)-acrylamide (20)

[0137] Following procedures analogous to those described in Example 4, (E)-3-(4-{(S)-1-[2-
(4-hydroxy-phenyl)-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester (0.22 g, 0.63 mmol,
56% yield) was prepared from 4-hydroxyphenethylbromide (0.23 g, 1.1 mmol).

[0138] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
(4-{1-[2-(4-hydroxy-phenyl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylamide was prepared (20,
0.04 g, 0.11 mmol, 19% yield) as an off-white solid. LCMS (m/z): 353.1 (M+1).

Example 31: preparation of (E)-3-(4-{(S)-1-|2-(4-fluoro-phenyl)-ethyl]-pyrrolidin-2-yl}-
phenyl)-N-hydroxy-acrylamide (21)

[0139] Following procedures analogous to those described in Example 6, (4-fluoro-phenyl)-
acctaldehyde (1.2 g, 8.69 mmol) was prepared from 4-fluoro-benzaldehyde (2 g, 16 mmol).
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A brown solid precipitate was recovered via vacuumfiltration to yield the
title conpound (0.40g. 49%yvyield). LCMS (nmz): 446.0 (N1+1). Step d:

prepar at i on WO 2009/118305 PCT/EP2009/053421

of t E1- 3- (4- 1142-12-terl - butyl - 6-t net hanesul | onvl at ni no-1 Hindol -3-ylleth
lvrrolidin-2-ylh- 1 acr lie acid nethyl ester [0114]To a. solution of
(BE)-3-(4- 142-(6-am no-2-terr-butyl-111- indoI 3- yl) ethyII-
pyrrolidin-2-yll-phenyl)-acrylie acid nethyl este )2

di chl or oné?} Haﬁe F?“%L'}g Macdugtrglogatsiaiie escrla?fw Féhwaleﬁd@édﬂ{é% lg2-1.73
mol ), tr |(£Hbd’rb-®f1é’ﬂy[)@t}{ya%ﬁbﬂﬁ&n i-y?in}ﬁnpj aorylmeldrn&,wh Edtdd@0. 504 Ot7 Gimras stirred

at room tenpperature @ acetate, and washed with 1 N
hydr ochl Otﬁﬁé’yé%‘il)d"asﬁreg%{?%?%ﬁ‘étﬁa%%ﬂii‘ﬁ‘r"ﬁl%‘?be}éﬁ ortatd’ 881 i on, and a sat urat ed
aqueous sol ution of sodiumchloride. The organic |ayer was dried over sodium
sul fate, fol4ter edolvdnconeamts atakdousno thagudscribétein Fasnglee, (@8 U Hflied vi a

silica, g col u hr,o etltlec oun g, 26%
yield). &ﬂ@?l‘?}m‘yﬁ E')higa ?h(ﬁ‘g%yyl Iﬁﬁ%ﬂ%ﬁl’—%ﬁ lam]dowaﬁrt@% &P(%gl ogous to
t hose desoribleds4 mmax &dplyeld as @ff@h(talsoha,mz@ms (m/z) 355](M+1)

rert-butyl-6-nethauesul fonyl am no-1N-indol-3-ylt-ethyl kpyrro lid in-2-yll

(E)hegilél il\?:%‘?‘: _ z_%‘%g il a%? %éﬁegﬁ? %ﬂ@ an n%’?&&?‘mﬁﬂgh‘g“ o hi/l | -pyrrolidi

n-2-yll-p ox-acry amde(lO 83 ny, 41%yield). LOAS(rrIz)

525. 2535 (W3} m(x@@@ﬁracﬂeaa{wﬁugwmawﬁmad EARTBDR U-cHREPRIIYI 0N of
(E)-3-(4- 2-tert-butyl-1-methanesnl| ony

nel hanes uIaF*’(S*H%hé (R42 #r 1 hsmoB wgg prepargshfrgm ﬂ)yhlpwrhemaﬂﬂemﬂ(¥ &R EYL) - N- hydr oxya
rrylam de (11) Step a: preparation of

2-ter z- bufmu3B- ( Bolowdhgib devaes @latogbys-td Hosendakib&t iviIEaampr 3[ B3-B6}HT@s)a-[2s0l uti on

of 2-tert-but itro-111- 2 mmol) in
et hanol  SEENEBE Dt S GRS R G D6 g %ﬁ)ﬁfﬁélk was
evacuat ed 4andiqd)rvge dreparthfrbry dicages dgase ibhre@.26igheé mmbije r eacti on was stirred
under hydrogen for 16 h and filtered through a pad of Celite, whi ch was rinsed

wth methagoly THeuRE9ATIGaRL MLl AN MEB COTRNEH AdnFRICRNLIALR. g, vacua and

t he residue urif Vi a chr omat ogr aphy t Ive i red product
(347 ny, %%lyqogjhd)yl) 8ty&lpybroligin-€pdir-pltenoitNelfydroxy-acrylamide was prepared (22,

N-12-terty, tl‘ﬂtg"éld/?’%]{elé)% aﬁt T@E\%] XYLt Q?’l\%(m/lz) 3?}?} erﬁ-SUI fonyl -11- 1-i ndel - - 6-

01- et hancsulf ona 0 a solutron

2-tert- buthy (2, 2-di net hoxy- et hyl% 1Hi ndol - 6-yl am ne (347 m%
xample 33 preparation of (E)-3-(4-{1-|2-(3,4-dichloro-phenyl)-ethyl]- pyrrolldm- -yl}-

phenyl)-N-hydroxy-acrylamide (23)

[0145] Following procedures analogous to those described in Example 6, (3,4-dichloro-
phenyl)-acetaldehyde (0.62 g, 3.28 mmol) was prepared from 3,4-dichlorobenzaldehyde (1.5 g,
8.57 mmol).

[0146] Following procedures analogous to those described in Example 3, (E)-3-(4-{(S)-1-[2-
(3.4-dichloro-phenyl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester (0.22 g,
0.54 mmol, 87% yield) was prepared from the acetaldehyde above.

[0147] Following procedures analogous to those described in Example 2, (E)-3-(4-{1-[2-
(3.4-dichloro-phenyl)-cthyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide was prepared (23,
0.12 g, 60% yield) as a pale yellow solid. LCMS (m/z): 405.1 (M+1).
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1.25 mol ) and triethylamne (0.350 nmL, 2.5 mml) in dichl oronethane (6 nth)
was added net ha. nesul fonyl chloride (0.291 nm., 3.75 mml) at 0C. After stirred
for 16 h, tHEOMORAIFE was poured into water and the aquBbliEPIEYEPI2has
extracted with dichl oronet hane. The organic |ayers were conbi ned, washed with
a saturated aqueous solution of sodiumchloride, dried over magnesium sul f ate,
filtered, and concentrated in vacua The crude product was pUI’IfI ed by a
silica gel_ colum chromatog rak&y give the title conpoun 40 ng,. 7% yield).
LCVB (ntl ampls&ﬂdpufeara(;lm prgE r%e? ﬁléééﬁ#erﬂﬂaﬁmggﬁﬂ'ﬁwﬂhétﬂeﬁo c:

prepar at i gH-Ryenyiracrylamide @k vi - | - et han

b Nao) el RS et g e U et Rt PRl e R Qa8 setution

i ndol- 6-yl(4- ﬂmetphatyC)Sdﬂlyﬂ]ijaﬂ‘h(ﬂﬁ 2(y1 1oheny)-adyl25citmndthyl ederdd.2 b) b6 Omehbiancnli  was
addedtrlkz etic aCI‘gfén“ . 00/ gueous gig'oq'seehtﬁoc. After | h, the
sol uti on °yv5a ned P8 F oo’ t a he %e rgml Q]“en%he T a saturated sodi um

bi carbonate solution until neut raI pH was reached. The m xture was separated
and the adUédlis phlteyangrerscedies zretogelstihihese desombel mikxamgleh(foMohysirérare (10 nl).
The conbi | ride

sol ution, Qﬁ?} gﬁgﬁgﬂé‘f"%ﬁﬁg@?' [god\ﬁ?i?gﬁ p%% éﬁdﬂﬁ g{]\g&s r?%%g![dr*g?gggfn vacua to
obt ai n t hes epadecllpwodis tLGMS uanf$2 betNlvie. yi el d whi ch was used directly to next
step without further purification. LCMS (niz): 385.1 (ML ). [0119] Fol | owi ng
procedur egxanple3goptephidtibNOSE®)- RS G1- {ﬁ@%hld?o%ﬁ@:%'—&h}a}-p}(rﬂlrd%l p4ni 1-[ 2- (2-

t ert - but ylphemylet hamesitat Qivdia®28Et hanesul f onyl am no- 1

H i ndol-3 y1) et hyl]-pyrrolidin-2-yll - phenyl)-acrylic acid nethyl ester was
prepared fioieo N Bolﬂcﬁ\hﬁg]bbldeylﬂreﬁariﬁbgmmeﬁldietdamibcﬁn(F_Xample 6, (2-chloro-phenyl)-

0x0- et hyO- nd ethanesl onam de in 40% | d. [0120] Fol | owi n
ot ocedur ed didiudng & b7 e GOBERT LI b e R ¢ (B o Lo 20
tert-butyl- -meth anesul fo n yl-6-nmethanesul fonyl ami no- | Hi

ndol- 3- y1)0lgt hyl Folquwing wbcedurds amalo2ewsltd thoseplaemiptd in Mxhmgledx (B) deryil@rtilde was

prepared aadulSohahBdylf OmBIARAAING, KELG (b f Mo 990 A nbil oMt vel low

solid. L reparation o
(B) - N- hy d5836yc8d)0vap (8parddiper themedtiigdhydid dbovmdol - 3-y1) - acetyl | pyrrolidin-2-yll-p
henyl)-acryl am de (12) [0121]To a stirred solution of (E)-34(M4-pyrrolid

in-2-yl - pfp@lrsyf aghiydwii ﬁ@éeqm@?&dawlgo&% ﬁleselwtr‘n@sdmthﬂt?le(zo(é 304-(}dg.mmol ) in
Ai | Ai | di met hyl f or mam h) was added sequentially trlet%l amne (0.5

mL, 3. 580hbwmhynylhet@tlhw09d@§ﬂ weep)-Oadroprepiamidat Hosrpisi € ©hdUeochl ori de
(0.24g. 10255 FHFEQJl)215%]}/1413)(3!1"5Q?M@ga%(%fts'bh@z%ﬁs(sz%@gl0@M2§ mml ) and 2-

met hyl i ndol e- 3-acctic acid The reaction was stirred for

16 h and Iut with dichloro a the solu dwith a
sat ur at ed(yg cg SPYRfigHo ‘g& )- %%'?ﬁ Pﬁ @ﬁr‘gq}lﬂré’ pl‘dPY‘é&‘IhES Tl rrgBﬁgéfﬁﬁgul fate,
filtered [’ SO Ty AP MUAGEP) r educed pressure. The crude product was

ified h 204 | . | h
purt 154 byl £8,09 60, D, SR et 416 gt ran
3- (4- 1( S) 1.4{irUR:r@chyl)-etlidl Epyrrodidin-2Byly-bherabetyliepyd unahyld:suar.(g 2y 41- phenyl ) - acryl i

C a0t 9 el £ £L0 85uRa SOLOLLERS oL Dl ey R OTHDL. o BT )

[0122] Fol I'ow n res anal ogous ose descri

(E)-N-hydroxy-3- (4-1 (S)-14242 -nethyl -1

H i ndo1- 3{91P}#l acE@lymlnwmeéurﬁﬂwlozowqﬂlpﬁechwl})e%Eyﬁpmmede(%s@ﬁrléfmr ed (12,
0.31 g, )0(5@%0% pheZﬁ?/EtM)I/l?b)q}oh@r% 29 (Bflényy)m Bﬁr&@l dcg/'lan{-r(g %é%rf(pg]eé ()6- 404.1

10-1-
( 0.09 g, 47% yield) as an off-white solid. LCMS (m/z): 405.1 (M+1).
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Exanpl e 23: preparation of

(BE)-3-14-((S)-1-benzyl -pyrrolidin-2-2,1)-phenyl | - N hydroxyacryl am de (13)

[ 0123] Fol | oW g pisédur es anal ogous to those descri bed PCHERAHTPE! 3,
(E)-344A5)- |- henzyl-pyrrolidin-2-yl)-phenyl kacrylic acid nethyl ester (0.28
g, 0.87 mml) was prepared from benzakl ehyde (0.3 nL, 3.2 nmmol, 27%yield).

[ 0124] Fol | om ng procedures anal ogous to those described in Exanple 2,
(F)-3444(5)-1- benzyl-pyrrolidin-2- 12;- henyl | - N- hydr oxy- aeryl am de was

pr epar ed {X8mply STobikpyalien ab(Esp Wil G- luonppsahyeiiog it Ecanple 24:
prepar at i GHEBD-NBY Ay PeBIISiN.- 1( S) - 1- ( 2- pkenyl - 2H pyr azol - 3-yl met hyl ) -

pyrrolidin-2-yll-phenyl 1-aeryl am de (14) [0125] Fol ] ow rocedur es, anal ogous
Co those WBSRi pERTINERARIE STo(ey ol Graptd B, BAGREHSR -

phenyl- 21 kequidchzdd wB-pydpared frymb2piirorebdndildechdey| kphenyll-acrylic acid net hyl
ester (0. 347 g, 0.896 tunor) was prepared from

2- phenyl - 24|z pyr = 3s car . d}g@ 7 xovisel @)
[ 0126] Fol I%é)lv?nbﬁg gtrglgdggo%% g%dg[ﬁia%gg ﬂgté @lo%hcggéce%%dégcrl h{f 3|" @%x(lg%ﬁqel [5
( E) - N- hy d®@Ryerg-phenyl)-cthyl]-py (rolidyneyyi tphayi)-pyylgzeld-nB:thyll entr K 1§ g. 9ol moholi  di
n-2-yl]th | 6 33 mmol, 72%yield
as ayb]r omﬁg%g;ﬁl(g%ﬁéle%d( %ﬂﬁg\ﬁ%éggﬁ%%?%ﬁ%ﬁ yﬁg(g%%[ 5952%‘:%"& epar ati on of Y :
(E) - Nd1lydr oxy- 3-144(5)-1-pyrazol o[ 1, 5-al pyridin-3-yl metltyl pyrrolidin-2-yl)-ph
eityll- aer[%Sé] ni ellqvsy Py FgloBerRihgowsdsteailert ia xawale&géoé-(f‘dlt[%-&e
descri bed ﬂiuBro@ﬁ@r@)‘-e@qﬂrpﬁ?idﬁéé‘}dpﬂhelayl)-N-hydroxy-acrylamide was prepared (27,0.12 g,

- y n’e

pyrazol o[ 1, 5- a]kgyri di'n- i

t hyl - [ idin-2-y1)-ph I (I id t hyl
D e e R ol Lt AR i oo o1 o ¢

pyrazol o[ 1, 5-a] pyri di ne- 3-car bal dehyde (0.2 g, 1.37 mmol). WO

2809/ 1183 xRupleBB2ORPARESH 21l E)-DLAB) 5-01-3-oMi1 Ng-hpd acediphesylaai)qgotsidine t hose
descri bed 2iyi-eagipheryBmidERSN- hydr oxy-3- [4-0)- -pyrazolo [1 ,5-a] pyri di
n-3-ylmethyl -pyrro | id in-2-yl)-phenyl pacryl ami de was prepared (15, 0.159
g, 0.439 hMdR] 660Honied Eipcedsreamabiduswhilbe dsairibel] in EQMBpleNk)E)-NBBRIrexy(Mv i | ) .

Exanpl e 26 PrLRAFALLAM RN cthyl) pyrrolidin.2:yI-phenyli-acrylamid d(28.0.1
(B 5- 1, 141 PSRRIy B hel-ciymumoltin vl phenlacplomide s migrred (38,05
-yl kpl i eny-43mmel] §3ydyidd)asae piftvdiinisdal. COBS (n022833HoMOM ng pr ocedur es anal ogous
to those described in Exanmple 3, (F)-3-144ftS)-
Example 39: preparation of (E)-N-hydroxy-3-{4-[1-(2-hydroxy-2-p-tolyl-ethyl)-pyrrolidin-
2-yl]-phenyl}-acrylamide (29)
[0159] Following procedures analogous to those described in Examples 4 and 8, (E)-3-{4-
[(S)-1-(2-hydroxy-2-p-tolyl-ethyl)-pyrrolidin-2-yl]-phenyl} -acrylic acid methyl ester (0.31 g,
0.85 mmol) was prepared from 2-bromo-1-p-tolyl-ethanone (0.35 g, 1.31 mmol).

[0160] Following procedures analogous to those described in Example 2, (E)-3-{4-[(5)-1-(2-
hydroxy-2-p-tolyl-ethyl)-pyrrolidin-2-yl]-phenyl} -acrylic acid methyl ester (0.33 g, 0.86 mmol)
was converted to (E)-N-hydroxy-3-{4-[1-(2-hydroxy-2-p-tolyl-ethyl)-pyrrolidin-2-yl]-phenyl} -
acrylamide (29, 0.28 g, 0.76 mmol, 89% yield) as a pale yellow solid. LCMS (m/z): 367.1
(M+1).
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(3,5-d inethyl-1-phenyl-1H pyrazol -4-yl net hyl)-pyrrolidin-2-yl kphenyl )
-acrylic acid nethyl ester (0.079 g, 0.19 mmol, 31%yield) was prepared from
3, 5-di net hy WO 2(9Helj15- 11- 1- pyrazole- 4- carbakl ehyde (0. Pe5§P2002/E241 mol ). [0 |
30] Fol I owi ng procedures anal ogous to those described in Exanple 2,
(E)-3-141143,5- d imethyl- | -phenyl-111-pyrazol -4-ylmethy 1 )-pyrrol idin-2
-yl]-phenyl -N-hydr oxy a. cryI am de Was pr epar ed (16, 10 ny, 0.024 mml, 15%
yield) as a solid. E CVB rnlz npl e 27: reparatlon of
(E) Nhydrﬁc}ﬁ plg 49: pre %%IO&aféE r'ailesvxyr &%rloBy'mdrwr%rmefgW -Bhepthreny 11- aeryl
am de (17)fthy ﬂi‘]@ﬂ!ﬂr wiemDoteadaride 3Hal ogous to those described in Exanpl e

oot § T nfEL: ool ioBHe 0kl PURYEL BN bR e oo

3- pyrazol h&drykyb(‘bﬁlbthﬁb@l—;ﬂﬁhb}lﬁﬂh)(lpp)&ﬁ)11gl,n 2yl - pliﬁnlyt)la;cryli{ 21BA¢thdlebtomi3g gpr ocedur es
analogous

P 02013 o8 D S R D B S e S R L B e ngismilie. was

prepared Ethyl]- p@nrdlﬂdugz y0:- p’hﬁ@lmmllamndéelﬂyﬁ Bl gd)).5asmel, ffab gickly ovupagdirovth  LCMS

(mz): 341, preparation of

(B)-N hydts(c))lkdywwh("(f%x%?g&% i'enyl acetyl -pyrrolidin-2-yl1l)- phenyll-aeryl arnide
(18) [0133]1In an oven-dried flask under nitrogen were suspended

( E) - 3- ( ( SExamplerdi pprieganation 9f (E)-itéhl Badroplare-pheiyd)-rkxdrgty-etbylepyirglitinehl or i de
(0.312 g, yli-ph@nyhrdHhydand-acrylanidy (i ne (0.3 i, 2.16 mmol) in dry

di chl oronet hane and the m xture was sonicated for 30 seconds. Phenyl acetyl

chloride (9028 nfollqyiemrrardirys walosaidetosasained inbxpmples dard & Dw-(F war med t o
room t enpeaHtiyne4-eMeo-phbnyl-2- Em)eeﬂﬁm&ﬂogmnw Anenghadiyi@atdh cas of an

aqueous ammnl um chl ori de sol ution. Ethyl etate was added, the | ayers were
separ at ed (0-Zhg 0t7ﬁéma<dh%w§enaaa¢érp%érowa§HéﬂhW%weéxlhvhana%@étge The conbi ned
organi c | ayemsnigre dried over nmagnesiumsul fate, WO

21109/ 118305PCT/ EP2009/ 1153421 fil ter ed, and concentrated hi vacua to give an

oi | that urified via iIica mat ogr aphy. (,0-,40% et hyl
ccetate i 1apt ahe)Ste bsrduiesula o Gyl RRapgpR Y pap e

i di n- 2- y1)4-piienyphasi)yl- oﬂoeatl@d:]i-pj/rIﬁHdIh-)Zl-yl}eﬁHeﬁyl) -agylic ol odgthye sgerd@d.R7 go 262 g, 0.75
ng:,rbl ZGZA) el d%\ll‘ﬁ{foﬁg‘ﬁf]‘ ago (BW; (49 f gf’(’)ro -p enﬂ?& ?195)rl6|>§y-étfl)yl} [r)]yorrso 1d1n%scrI bed in
[4-0)-1- plyeryie@dpmyiydqoyy roylhdida{3A; §.2) g phenyhklagiry alkdpadepaesovpr epdr ed (18, O.
1779, 0.5 I, (V Id) as an off-white solid. LCM5S (nth): 351.2 (M 1).
Exanpl e 28“:%%%111/%;%‘? Jg (E) | st-hyd rox

- 3-144(5) - 1- phenet hyl - pyrrol i di n-2-y1)-phenyl | aeryl am de (19) [0135] Fol | owi ng

pr ocedur efxamaleddoprsprmatiomoldE)-dd4¢tH- 206l -dihlghoarhghd)-2-hydiBxy- 8 i{ 5) - 1-
pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (32)

[0164] Following procedures analogous to those described in Examples 4 and 8, (E)-3-(4-
{(8)-1-[2-(3 4-dichloro-phenyl)-2-hydroxy-ethyl]-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-ethyl]-
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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phenet hyl - pyrrolidin-2-y1)-phenyl kacrylic acid nmethyl ester was prepared from
phcnct hyl brom de. [0136] Fol | owi ng procedures anal ogous to those described in
Exanpl e 2, (ED20mipdSoxy- 3- PCT/EP2009/053421

[ 4- ((50- 1- phenet hyl - pyrrolidin-2-yl)-phenyl kacryl am de was prepared (19). LCMS
(mz): 337.1919 (Ms-). Exanple 30: preparation of

(E) - N- hydr oxy- 3- (4- 11- 12- (4- hydr oxy- phenyl) - et hyl I pyrrolidin-2-yll-phenyl)-acO
am de (20) [013 Fol | owi ng &r ocedures anal ogous to those described in Exanple

4, (E)-3-(E 1 prgparagon ol EyRph ke i4: lér PRREPFEDeyRropidipe3-yll-

- phenyl i - &b f}r%cr&aw&'erf%} hyl ester (0 22 g, 0.63 mml, 56%yield) was prepared
from 4-hy bro 8 Il ow rocedures
anal ogous?‘{;@%f Ao L S e i e S G R e RS

-12-(4- hy@hmyyp[phﬁpy)z@ohemmyylpmenylmab@imacz&Iyiax)lylpl;ter(!&JZ)SgamG@/mmm,dE%was pr epar ed
(20, 00 ite solid. LCMS (raiz): 353.1
(V1) Evhia R inr B e o 3P hoB ML P 3% 1 oro- phen.
1)-ethyll-pyrrolidin-2-yl1}- phenyl)-N-1IIydroxy-acrylam de (21) [0139] Fol | owi ng
procedur es0l@nhl ofollmviegppro¢rdsres debeeistiedhosericixigeindxamples, (H)hohwslrpiyeny 1) -

To iy po s e S T b T e G D oceaur s -
anal ogous 0t1g mrinds¥ “desldl dseithite pol Bx dg e(nBz): § B)363IMH). { M 142-
(4- 11uoro- phenyl) - et hyl kpyrrolidin-2-yl1-phenyl)-acrylic acid nethyl ester

(0. 25¢g. O-Ela?glfzﬁ% Ea/ﬁaﬁb.ebpt)z) Warsydré 8§ PAL£d - B peRuinbey Reliph I ehwse2ghove (0.3 g,
&
('S

2.17 mol hhed deQ®4)ng procedures anal ogous to those described in Exanple
2, (E)-3-
(4-f1 uor o{plenyt Feldwihd prpyediied irdio@o@-tg’ih})sepiéﬁiﬂf}ékc)mlll-thﬂreGX(SE-)aC{My[t@IIi(de was

gggpi‘r ?ﬁm_ §r1d1n9 y} ethgl’) pyrrcﬁzclimnynll] phenylo{ a%ry?lc gld methalne%ter IO l\ghg 6%7 gl?r!o )wasLCNB (m'z):

prepared from 2-(2-bromo-cthyl)-pyridine (0.3 g, 1.1 mmol).

[0169] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
{4-[1-(2-pyridin-2-yl-ethyl)-pyrrolidin-2-yl]-phenyl} -acrylamide was prepared (34, 0.12 g, 67%
yield) as a pale yellow solid. LCMS (m/z): 338.1 (M+1).

Example 45: preparation of (E)-N-hydroxy-3-{4-[(S)-1-(2-thiophen-3-yl-ethyl)-pyrrolidin-
2-yl]-phenyl}-acrylamide (35)

[0170] Following procedures analogous to those described in Example 4, (E)-3-{4-[(S)-1-(2-
thiophen-3-yl-ethyl)-pyrrolidin-2-yl]-phenyl} -acrylic acid methyl ester (0.15 g, 0.44 mmol) was
prepared from methanesulfonic acid 2-thiophen-3-yl-ethyl ester (0.64 g, 3.1 mmol).

[0171] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
{4-[(S)-1-(2-thiophen-3-yl-ethyl)-pyrrolidin-2-yl]-phenyl} -acrylamide was prepared (35,
0.011 g, 9% yield) as a pale yellow solid. LCMS (m/z): 343.1476 (M+1).
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Exanpl e 32: preparation of
(B)-3-(4-{(S)-1-12-(4-ehloro-plienyl)-ethyll-pyrrolidin-2-y1}-

pheny1) - N- hyd® é%9 1815y | ami de (22) [0142] Fol | owi ng pr oce8GPEB28H®RPBous to

t hose described in Exanple 6, (4-chloro-phenyl)- acetal dehyde (0.49g. 3.17
mol ) was prepared from 4-chl oro-benzal dehyde (2 g, 14 mmol ). [0143] Fol | ow ng
procedur es anal ogous to those described in Exanple 3, (E)-3-(4-](S)-1-42-

(4- chloro hen -ethy tyrrolldln 2y||- enyeé%ﬁacr ic acid nmethyl ester
(0.18 g S!a!P lPreH 7 ef &) W§%¥e}m‘rﬁd3f‘? HoneDaparehdiyetiybe above (0. 25
2, 1.6 nnﬁf‘?“y'}[%?ﬂl'ﬂ]“f—“ﬁl wi ng procedur es anal ogous to those described in

Exanpl e 2, hI S2-y |
A (e S e S g A o B - S D R
of f - whi t e nsdlyi- dutyl&-@d&l(dl’l’i:l)'l] -pBeAYl} Jac(wm‘)ld nﬁharqsiee(oas g, pepatodtwasn of
(B)-3-(4

3A— i ehl yII- rrolidin-2-y1)-
phenyl) - Nﬂjﬁey%ﬂ%xy égbrr?ﬂlo s tkg'@% %OO%IQ 1I‘—n(51i[l W ng procedures anal ogous to
t hose described in Exanple 6, (3,4-dichloro- phenyl)-acetal dehyde (0.62g. 3.28
mol ) was [P7épar EollwingwrBcedurs inghkorobbnsalcdehydtie Exampleg, (E3-Nsiydnmot3) .
E%Mgl (Fg' ll{?g [0 BH AR o ARRLATRM RN Pl DRRRIARS FIhRERE . FPBIRE e 3,
(3, 4- di chlyotd apieriirihitetohg] kY (ol2):d0h! My D1- phenyl) -acrylic acid methyl ester
(0.22 g, 0.54 mmol, 87%yield) was prepared fromthe acetal dehyde above.

[ 0147] Fol lpQuinp® 4p¥ mﬁﬂ%%oﬁ@;&quﬂg 3-@ichBRsALIEHFFIRBD VL pREATRNE 2,

(B)-3-(4- L}MXy-acrylamlde 37

(3, 4-di chl or o- phenyl) - et hyg- pyrrolidin-2-yl]-phenyl)-N hydroxy-acryl a. m de was
prepared (@34] 0. Fgpwisdiedekdinargor tpabe dealribaiinFxhingle 41EG.3M3-[(SYK) : 405. 1

() N hy cbs S D3 S S SRR by s 81T R Prepiied

y1) - pheny Ijpomaebrgmait idietric R4jopfoph &) FomiLOWS Agngdy ocedur es anal ogous to those
described in Exanple 4, (E)-344-1(M 142-

[0175] Following procedures analogous to those described in Example 2, (E)-3-{4-[1-(3,3-
dichloro-allyl)-pyrrolidin-2-yl]-phenyl} -N-hydroxy-acrylamide was prepared (37, 0.29 g,

0.85 mmol, 88% yield) as a pale yellow solid. LCMS (m/z): 341.1 (M+1).

Example 48: preparation of (E)-3-[4-(($)-1-cyclopropylmethyl-pyrrolidin-2-yl)-phenyl]-N-
hydroxy-acrylamide (38)

[0176] Following procedures analogous to those described in Example 4, (E)-3-[4-((5)-1-
cyclopropylmethyl-pyrrolidin-2-yl)-phenyl]-acrylic acid methyl ester (0.18 g, 0.63 mmol) was

prepared from bromomethylcyclopropane (0.16 g, 1.2 mmol).

[0177] Following procedures analogous to those described in Example 2, (E)-3-[4-((S)-1-
cyclopropylmethyl-pyrrolidin-2-yl)-phenyl]-N-hydroxy-acrylamide was prepared (38, 0.15 g,
0.52 mmol, 87% yield) as an off-white solid. LCMS (m/z): 387.0 (M+1).

85



(4-nitro-phenyl)-ethyl]-pyrrolitlin-2-yl1 1 thenyl)-acrylic acid nethyl ester
(0.2 g, 0.657 mmol, 57%yield) was prepared from 4-nitrophenethyl brom de
(0.28 g, 1.2%02HWHbISF0S [ 0149] Fol | owi ng procedur es anal og8UYEPHIYIELBE descri bed
in Exanple 2, (E)-N hydroxy- 3-
(4-1142-(4-nitrothenyl)-ethylj-pyrrolidin-2-yll-phenyl)-acryl am de was
prepared (24, 0.04 g) as a pale yeIIow solid. LCVB Ort/zy 382.1 (M+l). Exanple

35: preparation of (E)-3-(4-41- 2- ehl or o- phen% t hyl.l - pyrrolidin-2-y1)-
pheny! ) - NFf erpkdﬁyergewrlawd@) ?zf%f( ~bEBO Y IMSHRY @yrﬁ?'ﬁﬁ'é'am')epé‘e&ﬂthOgous to
those desd ﬁ’élﬂ'aF'ﬁ'aﬂkﬁ‘ﬁﬁPb 6, (2-efiloro-phenyl)- acetal dehyde (1.2 g, 7.7

I f hi | deh (2.9, 14 Fol |
orocedur odTaRET ob Bl TP P HREER rhe o rkRp £ amo i thaA e Lz " "
(2-chl or Ocmmw[)wte;tlkpyhbhcmyfz4yl)lp|hehym] agryyik belﬂ)hemytasteaa)rgzlg t.1 achd) wat hyl ester

0.23 ¢ 550/ f th t al dehyd b
E0152] FO| lpre\RAarﬁgHDm 'bron m %g%é?utang&&{fgerlﬁ% ! Olm € acelal dehyde above.

roce ure 0se SCI’I bed in Exanple 2,
(F.)-3-(4- 14242- chloro-phenyl)-ethyl]- pyrro_ll din-2-y1)
- phenyl ) - NIR9Hr ofyllca*ongnbramdd@s wabspusephpedic{ibed i E3amgle 20(E11§5[41ﬂﬁ)r1 1 25%

yield) as 1

preparati Sgclgtﬁlk)?ﬁ%%-p?}ﬁ@i ?L%B p?%nyﬁl\@hgﬁmé)racr %@Hg QMr%“ﬁf- pyr r gl I d| n-2-yl)-
pheny1l) - Nyieﬁ®d$©we:§épylsaliM|W$ agy): pOI15AIHO! | owi ng pr ocedur es anal ogous to
t hose described in Exanple 4, (F.)-3-(4-1(M142-

(2,4-di chlmaﬂpm@ngf.le},mhwmﬁ;ys C!@J(I -yl 8m¥inheti>,l1%51biloh@iﬁrzyylu phagi|N-met hyl ester

(0.21 g, G 4py epared from 1(2-hronno-ethyl)-2,4-dichl oro-henzene
(0.2 g, 17,5 rrm)l) [01% {Fol | owi ng procedures anal ogous to those described in
Exanpl e 2[01(8&) 34ducldidPprodedurds ghaioghilsad Moghrftyibdd i ExymsRW (F)13F @h(mz yll

of T- i 1 0 SR MR Py A8 ) TRRG 5756067 11830 Grcr 0SS 1153421

Exanpl e 3picppre prahdtdntinediyl-cyclopentane (0.3 g, 1.4 mmol).
(E)-3-t4-11-[2-t2-11nor o- phenyl)-ethylj-pyTrolitlin-2-y1)-

phenyl) - N'[(l;'péqif OX¥61@OQJi1¥é @rmeggreg zg'lzi)ogous to those described in Example 2, (E)-3-[4-(1-
cyclopentylmethyl-pyrrolidin-2-yl)-phenyl]-N-hydroxy-acrylamide was prepared (40, 0.24 g,
76% yield) as a white solid. LCMS (m/z): 315.1 (M+1).

Example 51: preparation of (E)-3-{4-[($)-1-(2-cyclohexyl-ethyl)-pyrrolidin-2-yl]-phenyl}-N-
hydroxy-acrylamide (41)

[0182] Following procedures analogous to those described in Examples 4 and 2, (E)-3-{4-
[(S)-1-(2-cyclohexyl-ethyl)-pyrrolidin-2-yl]-phenyl } -N-hydroxy-acrylamide (41) was prepared
from (2-bromo-cthyl)-cyclohexane. LCMS (m/z): 343.2 (M+1).

Example 52: preparation of (E)-N-hydroxy-3-(4-{(S)-1-|2-(tetrahydro-pyran-4-yl)-ethyl]-
pyrrolidin-2-yl}-phenyl)-acrylamide (42)

[0183] Following procedures analogous to those described in Example 3, (E)-3-(4-{(S)-1-[2-
(tetrahydro-pyran-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester (0.14 g,
0.41 mmol, 35% yield) was prepared from (tetrahydro-pyran-4-yl)-acetaldehyde (0.15 g,

1.17 mmol) as a yellow oil.
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[ 0155] Fol | om ng procedures anal ogous to those described in Exanple 6,
(2-11uoro-phenyl)- acetal dehyde was prepared from 2-fl uom benzal dehyde.

[ 0156] Fol | oW@g'pi¥éEdur es anal ogous to those descri bed PCHERPAHIPE! 3,
(E)-3-(4-1(S)-142- (2-fluoro-phenyl)-ethyll-pyrrolidin-2-yl1-pheriyO-aerylie
acid nethyl ester (0.18 2, 0.51 nmol, 45114) yield) was prepared from
(2-fluoro-phenyl)-acetal dehyde (0 2 g 1.45 mmol ). [0157] Fol | om ng procedures
anal ogous to those described in

4- - (2-
f1 uor o- phéMy1) - et ANAYPRRrPESUIET wa@gwto thﬁﬁéﬁw%mnﬁgawaw é%%bmxaé was
E)R/ﬁ_g)ar ed Q@?ﬁ&@ j—aet&u}hg@g?ﬁg}ﬂhﬂ[metﬁsﬂ -yrabi|g-2yal bewy5atyfmide S pfdhgd :  355. 1
() N hy o ) D47 £ 0. B T i OsigL e oMb IO YPY 26 P10l n2- y1 1 - phenyl Kacryl a

m de (28) [0158] Fol | owi ng procedures anal ogous to those described in Exanple
2, (E) - N- Iiyalmpleys3Bprepdrbtibil d2ENRelaxysy 2 phEstyl-Qayrytolol pyafmkiddi-nyR- y 1] - phenyl 1
-acryl am deyWas riplidmad-@dfiph&s ]} -rilomigle (48)43 nmol, 83% vyield) as an off-white
solid. LCM5 (ink): 353.1 (Mtl). Exanple 39: preparation of

(B) - N- hydi@bey} 3- Falowing prodeguneosnplogoys-te thbye degrihyd in Eygmplsh 2. 2. yikd Lophenyl | - acry
! am df‘eg 23& %}gﬁl}?ﬁ-'){!}-g‘ﬁ'}-ggz-f}yrr%%‘ﬂHESﬁ)yﬁm—b%ﬁl-%?])1p9n$1lh%§§-yﬂ$§&{y!}bed I'n

[ ( S) -1 -( Zahy@m(iﬂciﬂfﬁ s pbyrbd e ())3-(09r4-BY radidm-2ylyohpaybesnwic 2eiderethyl ¢ aci d

nmet hyl estgr L9583, &no%ac%e]@\@ F%F%I L CNRS ) epar 6¢h oy 2- brono- 1 -p-tol yl - et hanone

(0.35g. 1.31 nnDI [ 0160 W ng proce ures analogous to those described in
Exanple 2, (F)-3-14- é

hydr oxy- 2Xpampley Eeﬁfﬁ’aﬁ'g (EPMWI‘Z"YﬁI@ thehlZr@-mehyhnyeazglol ld-net hyl ester
(0.33 g, OlmEdiyh-eihay-rbraliding syl wbev@yacwlhweéwe, 144 |

0. 76 ot (V§h, #&%ﬁ R S T E e R
2009/ 118305RChERPROO9- Q5B 4P (2Exanylpg ra4Qo| 1 pr-gpatdat-3-9h-coify1)-pyrrolidin-2-yl} -
Cthy 11 -y PN D i i S P Lo TS B BTy P g pPidcecur es
anal ogous niethyt s endles-Cryinbiedcil athieapl16CN2S (H/E): 381126 {X1S) . TANMR (400
MHz, CD;OD) § 8.21 (d,J=7.0 Hz, 1 H), 7.41 (d,J = 15.8 Hz, 1 H), 7.27 (d,J = 8.0 Hz, 2 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), 6.61 (t, J =
7.8 Hz, 1 H), 6.30 (d,J=15.8 Hz, 1 H), 3.44 (dt,J=9.0,2.8 Hz, 1H), 3.26 (t,J = 8.3 Hz, 1H),
2.74-2.51 (m, 3 H), 2.40-2.22 (m, 2 H), 2.17 (s, 3 H), 2.12-2.01 (m, 1 H), 1.93-1.75 (m, 2 H),
1.62-1.49 (m, 1 H); °C NMR (400 MHz, CD:0D) 5 166.44, 150.68, 141.41, 140.54, 135.13,
129.17,128.77,128.61, 124.10, 11794, 117.23, 112.36, 71.12, 55.56, 54.79, 35.54, 23.52, 23.01,
11.78

Example 55: preparation of (E)-N-hydroxy-3-(4-{(R)-1-|2-(2-methyl-pyrazolo|1,5-
a|pyridin-3-yl)-ethyl]-pyrrolidin-2-yl}-phenyl)-acrylamide (45)

[0187] Following procedures analogous to those described in Examples 2 and 3, (E)-N-
hydroxy-3-(4-{(R)-1-[2-(2-methyl-pyrazolo[1.5-a]pyridin-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-
acrylamide (45) was prepared from (R)-2-(4-bromo-phenyl)-pyrrolidine-1-carboxylic acid rert-
butyl ester and but-2-ynoic acid ethyl ester. LCMS (m/z): 391.2134 (M+1).

Example 56: preparation of (E)-N-hydroxy-3-(4-{(S)-1-|2-(2-trifluoromethyl-pyrazolo|1,5-
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hydr oxy- 2- (4- met hoxy- phenyl) - et hyl kpyrrolidin-2-yll -phenyl)-acrylic acid

met hyl ester (0.33g. 0.86 mmpl) was converted to

(E) - N- hydr oxXy0 200p/4183(55) - 142- hydr oxy- 2- ( 4- net hoxy- pheny 1 PCT/EP2009/053421

ethyl | -pyrrotidin-2-yl1l1-phenyl Laerylarnide (30, 0.19 g, 0.5 nmol, 58%yield)
as a pale brown LCVS (nth): 383.1 (M+1). Exanple 41: preparation of
(E)-3-(4-11-12-(4-chloro-plienyl)- 2 hydroxy et hyl'| - pyrrolidin-2-

yl'| - phenyl 2 1S- hydr oxy-acryl am de [ 0162] Fol | ow ng procedures anal ogous to
t hose des@mYBEH- ?i')E%‘é(Hmyégo"ﬂ'"a%&}mhev@yach'ewd {19) -

42- (4- chl E@%é]ohe%@ 2- or>’§83&gt§p%?§gér régh:oglfﬁf(‘élb%{ﬂ'g henté % acs )(]%)i-ﬁ- acid met hyl
t 2

faZh:e(r)r o- pfhgdnyk)Met t(anm[m(zétﬁﬂagrcmetliylélpi&ramllgls)ziz pjr@hﬁﬁkﬁ?ihlyt}\pﬁi;@idﬂf—b@&dur es

anal ogous in Exa - 3-(4- - -

(2 chbor o Ppeh ey Bt IS0 etk T T P RRD G o P ey A ad e s8¢ o ety

ester (0. 2etly] ester 70 Wtr)ﬂumbﬂdﬂmerctaeid cth@l ester. LCMS (m/z): 445.183 (M+1).

(E)-3-(4-11-4244-chloro- phenyl) 2- hydr oxy- et hyl kpyrroti di n- 2-

%Irl)\-,mghgg?/l E?%;??ﬁ éﬂfn)/ ;;-Egl [9 2éth :-peﬁ zgsro[ b,g tinl/%%j)g _as a pale
eny

(E)-3-(4- frrf RI oro r oxy- ethyllpyrroll(lln 2-yl| -phenyl

) - N hydr 0>fmaEkaa1m“d§g Iﬂr&?ehul{epal;ﬁﬂ)]gmlté, QMeﬂﬂsd&B&Fﬁ@HEﬂﬁle@ﬂ@h&ﬂ%b’% o those
descri bed and

| or o- pheny(9- 12{21ﬁ§ra¢%§wraé9lﬁvlﬁ alw@rbﬁyg]eawlr] pzrrylilqm 6ﬁ£}nl§he§‘¥1h]8rhﬂhi°éy -acid met hyl

ester (0. 28yAmif @8 wak bRpdred erﬁ-@E)m@W rolil@M-yl-phenyl)-acrylic acid methy! ester
2- brono- 3 y -di chl.or ogggt ophenaone é A y m Iy) [y0165] Fol [ owi ng

pr ocedur e§“‘éPF§F oybUs 2tibethHGee dEdE iy ‘%r??%%%bl e 2, (E)-3-(4-(5)-142-

(3, 4-di ehl oro- phenyl) - 2- hydr oxy- ethyl] pyrrolidin-2- yl}-phenyl)-acrylic acid
met hyl estEaampR.588pi@parétiod o PN} hyasxyeH vEs) tied-[2q1-hydroxy-1-methyl-ethyl)-

(B) - 3- (4- plyd2olo[,Ha|@ldiina-@ar-gheinpidroRdinpciophenel]-Aydy)amide (48)

pyrrolidin-2-yll -phenyl ) N hydrrxy aeryl am de (32 0.25 g, 0.59 mol, 89%

yi el d) as St anprepand +hy Bylfreni-2-) a vl 1). WO

2009/ 118305PCT/ EP2009/ 053421 Exarrpl e 43 pr eparation of

(E) - N-hydr oxy- 3-14-[1- (3-pl i enyl - propyl) - pyrrolidin-2cylgpl i enyl) -acryl anm de
(33) [0166] Fol | owi ng procedii@stanal ogous to thoses escfibed in Exanple 4,
(E)-3-14-[(S)- phenyl - pegpyl | - pyrr ob-eiti2-y enyl } -acrylic acid n’ethyl
ester (0.23 g, 0.66 I, 61%vyield) was preparied from (3-brono-propyThbenzene
(0.24 m., 1.6 mmol). OH

[0190] To astirred solution of propynoic acid ethyl ester (20 mL, 197 mmol) in a mixture of
300 mL tetrahydrofuran:ether:pentane (4:1:1 by volume) cooled in a dry ice/isopropanol bath
was added n-butyllithium (79 mL, 197 mmol, 2.5 M in hexanes) dropwise. After 15 minutes,
anhydrous acetone (13.1 mL, 197 mmol) was slowly added. The reaction was kept below -78°C
for 8 h and quenched with an aqueous ammonium chloride solution, and the resulting mixture
was stirred for 5 min. The reaction was warmed up to room temperature and extracted
repeatedly with ethyl acetate. The combined organic layers were dried over magnesium sulfate,
filtered and concentrated in vacuo, and the residue was purified via silica gel column
chromatography (0-15% ethyl acetate in heptane) to give the title compound (10.75 g,

68.8 mmol) as a yellow oil.

Step b: preparation of 2-(1-hydroxv-1-methyl-ethyD)-pyrazolo[1.5-a]pyridine-3-carboxylic acid
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[0167] Fol | ow ng procedures anal ogous to those described in Exanple 2,
(F)-N-hydroxy-3- {4-[ -(3-phenyl-propyl)-pyrrolidin-2-yl]-phenyl)-acrylam de
was preparedvQ2a®y1E3@G43 2, 0.12 mol, 27%vyield) as a WRCT/EPHBVSE21 L. CVS
(tniz): 353.36 (Mrl). Exanple 44: preparation of

(E) - N-hydroxy-3-14-11-(2-pyridin-2-yl-ethyl)-pyrrolidin-2-yllphenyl)
-acrylam de (34) [0168] Fol |l owi ng procedures anal ogous to those described in
Example 4, (E)-3-144(3)- |-(2-

pyri di n- 2E¥Lesichy| ) - pyrrol i din-2-yl | -phenyl 1-acrylic acid methyl ester (0.19g.
0.57 mml) was prepared from 2-(2-brono-ethyt)-pyridine (0.3 g, 1.1 mmol).

[ 0169] Fol | owi ng procedures anal ogous dmet hose descri bed.Ei n Exanpl e 2,

(E) - N hydr oxy- 3- N - ;ﬁ/éz/ L P

(411- (2-pyridin-2-yk Nh; pyrroli di n-2-yl | -phcnyllya nni de was prepared
(34, 0.12° g, 67%yield) as a pal@'yellow solid. LovBN m 2§:338.1 (M1).

Exanpl e 45; epar ati on of : e :

(E)- N hydi%?@{ 3- ?a?f‘(%?“—si’-“("ﬁl?ﬁi%%&ﬂ‘PQ‘WP‘-“QT 15 2pyrh BIP AR Bheny )
-acr y: ar nicdeodaa’éa()).ng)g,l)ajlﬁmh&lpilﬂm MegiadthyEsmamadcogeo usddeti a-Hyheseddescri bed in
Example 4, (E)-3-14-RS)-1-(2- v : : :

t hi ophen- @%ﬁ'gﬁ%‘élyj}‘-"ﬁ?‘f‘l%ﬁgﬁ&ﬁﬁi Q-2f £ APl inglopl N A dimshy TREamife ester (0. 15
g, O. 421 nﬂﬁ]p)ivis\éﬁﬂih@rhﬁﬂ?d’ ©fh sfil‘r@dﬁtmﬁ]in:ﬂﬁﬁl@&ﬂiufdlhi mdtalmddr rztrdglah epleihed; ylh- et hyl
ester (0.64 3.1 . [01 F oW n rocedures an ous to, those

descri bed ppwg%%?e% ,ﬁ?te(r%, _aN_?%%/ &ﬁlgw_s g/_agle w1tg water to prOVl(ﬁ? tggcrm?e product

- (2-t hi ophenb@wykellt Myk fittpyerwRlcketictrd 2+t lcihy hepyicland e pyehdodldlwsedssopd epar ed (35,

0.011 g, 9% yvyiel.d), a al e |low,solid, .LCM5S (n-itz): 343.1476 (M:l). WO
21200/ 116305 P 30 GeP R A TS R S A REPORA B rirediant )

( E) - N- hy dreoncyntBicli4A ket anverhdnehidlxutag ppeifrydrviodilicdight-cBhuytnl cplonavgtabhya@epbam de ( 36)
[0172] Fol | ow n r.ocedures anal .ogous to thgse i bed .in e 4,

(B3 aa- 08 R EEARTR BURURITDr 61 R AT phang O Prlel ot £ aci d

met hyl estyetd)(0.17g. 0.56 intnol) was prepared from | -brono- 3-net hyl but ane
(0.3 g, 1.1 nnol). [0173] Fol |l ow ng procedures anal ogous to those described in

Exanmpl e 2 ’Steg)%). 5r’éba%{85 gf(y-ﬁgﬁvdroxvmethvl-pvrazolo[ 1.5-a]pyridin-2-yl)-propan-2-ol

CO,Et OH

= = —_—

=

/ V.
x-N-N" oH SANNT - oH

[0192] To a solution of 2-(1-hydroxy-1-methyl-ethyl)-pyrazolo[1,5-a]pyridine-3-carboxylic
acid ethyl ester (1.54 g, 6.20 mmol) in tetrahydrofuran (25 mL) at 0°C was added lithium
aluminum hydride (0.27 g, 6.88 mmol). The mixture was allowed to warm to room temperature
and stirred for 16 h. The reaction was cooled in an ice bath and 0.27 mL of water, 0.27 mL of
15% aqueous sodium hydroxide and 0.81 mL of water were sequentially added. The mixture
was filtered through a plug of Celite, which was washed with methanol. The filtrate and washes
were combined and concentrated in vacuo to give 1.5 g of the title compound as a yellow oil that

was used directly in the next step.

Step d: preparation of 2-(1-hydroxy-1-methyl-ethyl)-pyrazolo[1.5-a]pyridine-3-carbaldehyde
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1441- (3- et hyl -butyl)-pyrrolidin-2-y0-phenyl }-acryl am de was prepared (36,
0.16 g, 88%yield) as an off-white solid. LCV5 (trilz): 303.1 (N1+1). Exanple
47: prepar atY@RA08/ 18305 PCT/EP2009/053421
(E)-3-{4-1t-(3,3-dichloro-allyl)-pyrrolidin-2-yll-phenyl}-Nhydroxy-acryl am de
(37) [0174] Fol | ow ng procedures anal ogous to those described in Exanple 4,
(BE)-3-14-RS)-1- (3,3-d ichloro-allyO-pyrrolidin-2-yllthenyll -acrylic acid
nmet hyl ester (0.34 g) was prepared from 3-brono-1,41-trichl oropropane (0.17
m., 1.3 [0175] Fol | owi ng proced anal ogous to Gfbse described in Exanple 2,
(E)-3-144 1 -(3,3- dichlo - pyEo+i i =y 11~ phcnyl

- N- hydr oxy-acryl at ni de wa (37, 0. 9;\gN/ 0.§|§ nmmol, 88%yield) as a
pal e yellow solid. LCVB ( 340 (NI'41). Exanpl e 48: preparation of

):
(E)-3-[4- -1 -cycl gpr op hyl - pyr.rolidin-2=: -pheny| | - Nl iydr -acrylamd
6 138) | [0l kol Ml R e et S ¥ A Bk R T P & 4
(E) - 3- [ 4- ((@3)mrdol) ioyeatabpiraipish 0@t iy vnpytmitalgtiditmodhbre phe ajde & aanigahdése (1&¢1 d net hyl
ester (0. 18g. 63 | pr.epared, fr J t.hyl cycl opr opape (0. 16 g,
T ol 5 R e TRl e SRS S R B S P ST BB G 1 EXarpl
2, (E)- 34440 &h-aXCelite pad, which was washed with excess dichloromethane. The filtrates were
cycl opropyl net hyl - pyrral i chn-2-y1)-phenyl KN- hydr oxy-acryl am de was prepared
(38, 0. 15 g o s censpMatgh i o R R EIE (2 ¢ 387, 0
(1) 4+-1). chMDaROAHIKYIQ3BUSRGT AdcRRO0 8¢ itdib Bib Z1v e Bxeativiplcemp@md pir.@pa r &6 inoml of
(E)-3-14- ((,5)51-cycl.ob | net hyl - pyrrolidin-2-yl)-phenyll-Ntydroxy-acrylamd
e (39) [0%%@’%5é5la5i¥mﬁ%tgygi%csé)dﬂ'r es anal ogous to those described in Exanple 4,
(E)-3- 144%8) -1 - cycl obutyl met hyl - pyrrolidin-2-yl)-phenyl kacrylic acid nethyl
ester (0.3%94] 1Fdllavied proseeurepirelsapuede fesmctsriberordrapplapstaputdhe (0. 15 ni,
%33(gmgzzzc%r%%z?—Lﬁ%‘yi-&%ﬁ@yr&%&?ﬁﬁ'—'&fp%diﬁ‘é‘-@-'c&%&%y&ep@.t7b%,sﬁi.Idrﬁ&‘&f)'w‘%?d in Exampl e
cycl obut ylepmerigd to 3ydf bmcthore gy pyrpstodahlf RIokEidiydrdkyoreryelahd He was pr epar ed
(39, 0.23,90 oo phelidl).as a pale yellow solid. LCVS (nmz): 301.1 (M

[0195] Following procedures analogous to those described in Example 6 Step b, using
concentrated hydrochloric acid (0.5 mL, 6 mmol) in licu of p-toluenesulfonic acid, 2-[3-(2-
methoxy-vinyl)-pyrazolo[1,5-a]pyridin-2-yl]-propan-2-ol (1.23 g, 5.30 mmol) was converted to
1,1-dimethyl-3,4-dihydro-1H-2-0xa-8a,9- diaza-fluoren-3-ol (0.697 g, 3.19 mmol, 60% yield) as
a light yellow solid.

[0196] Following procedures analogous to those described in Examples 4 and 2, 1,1-
dimethyl-3,4-dihydro-1H-2-o0xa-8a,9-diaza-fluoren-3-ol was converted to (E)-N-hydroxy-3-[4-
((S)-1-{2-[2-(1-hydroxy-1-methyl-ethyl)-pyrazolo[1,5-a]pyridin-3-yl]-ethyl} -pyrrolidin-2-yl)-
phenyl]-acrylamide (48). LCMS (m/z): 435.2 (M+1).

Example 59: preparation of (E)-N-hydroxy-3-(4-{(S)-1-|2-(2-pyrazin-2-yl-pyrazolo[1,5-
a|pyridin-3-yl)-ethyl]-pyrrolidin-2-yl}-phenyl)-acrylamide (49)

Step a: preparation of pyrazin-2-yl-propynoic acid ethyl ester

N OEt
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Exanpl e 50: preparation of
(E)-314-(i-eyel opentyl net hyl - pyrrolidin-2-yl)-phenyl | -Nhydroxy-aeryl am de (40)
[ 0180] Fol | oW@g'pi¥é¥dur es anal ogous to those descri bed PEFHERPAHIPR! 4,
(E)-3444(S)-1- cyclopentylinethyl-pyrrolidin-2-yl)-phenyl1l-aerylic acid nethyl
ester (0.32 g, 1.0 nmmol) was prepared from brononet hyl -cycl opentane (0.3 g,
1.4 mol). [0181]Fo||omﬁng procedures anal ogous to those described in Exanple
2, (E)-3-
cycl opent wlr%f hyIT o pyRrslutign pLaePIymighm) & 28E APDdR Al ¢8 ™Mds pr epar ed
(40, 0.24.gs acrd@%rréu@laelﬁneer% ALWNIStem S0l 1i6hopleNR @62) 24334801, &HVF1) . Exanpl e 51:
preparation o
(E) - 3- 14- [progwaiatﬁ‘(@ eyl Shesaph-2ge tralys(sippeinhaiphingl Rpi1dyREHy 198 Nhydr oxy- acryl am
ide (41) [0028zhdtp!tHeWBEonhiREeIM:RE0RRb 9GS bt thgRRndeRe 6 heduics Exanpl es 4
and 2, (E)-3-14- [W142-c clohexyl cthyl)-pyrrol id in-2-yll-phenyll
-N-hydrox?”ﬁé??ﬂ%ﬂh“rﬁem? W§ %ﬂ%mpVepﬁweG“PPHHWGEMB?%%HS@Pﬁ?pfwﬁﬁﬁlohexane
I(_%VBNS Lﬂ é)sedlb'ﬂﬁghl(arlll({egﬂirle)d witea Rk @is ne@fuﬁﬂ;@l’fﬁ& |fi£1{ﬂ8re@%nd conceinltrated in vlacug vl -oh
y t et ran- y rro i din-2-yll-phe
nyl) - aer yl& g qdug yPYf )é‘i%‘féj‘ rié?ﬁg& r‘%“ Y}a/‘&?)i/ﬂ ‘Hg‘gﬁ%ﬁt ‘“thﬁle}???g Bescri bed
i n Exanpl icRi thé Er)e&n(péudd(ashn didrge oil (2.19 g, 52% yield). LCMS (m/z): 176.97 (M+).
(tetrahydro-pyran-4- y1) et hyl kpyrrolidin-2-yll-phenyl)- acryllc acid net hyl
ester (0.14 . q),, we are
(tetrahydro

D D
21109/ 118308 Eﬁﬂhﬁﬁﬁﬂﬂ@ﬂ&ﬂS@gzﬂlg@ﬂ @Eollomnng procedures anal ogous to those
described in Exanple 2, (E)-N hydroxy-3-

(4-{(S)- 114ids(t e%BlW%&oMﬁ@an%fo%&&s t@{hbyel d]eso?il%cf gllﬂxgln'pﬂ 58; (E}N%R)Q{IS) aeryl ant
i de was prepare ? soli'd CMS (M z):
345.2 (M 14&)©S)-Btx 1>>ea2$32 ypmep?arqﬁt M}rryp(fm 3- yl) ethyl] pyrro idin- 2 yl}-phenyl)-

(E) - N-hydr, XMt 49 m&n&?lRMh@%R&fl§5§ﬂé By, di n- 3-s4-

et hyl) - pyrrolldln- -yI henyl)-acry anlde {43) [0185]Fo||omnng pr ocedur es
anal ogous to those descrlbed in Exanp

(E) - N- hy dF32pphs. %J "1" rfz@wr'ai'ewr%(%{(%)ﬂpVr@cnyrildg'-w-@trnw)ll Byrrolidin-2-y
I kphenylla]lﬁ&dy" éi'r)ne (W@j""\‘/\)&'ﬁz'ﬂr} @Beryé)oacrrlaﬁrde (50)

R

pyrazolo[ 1,5-a]pyridin-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylamide (50) was prepared

following procedures analogous to those described in Example 69. LCMS (m/z): 454.2242
(M+1).

Example 61: preparation of (E)-N-hydroxy-3-(4-{(S)-1-|2-(1H-pyrrolo[2,3-b|pyridin-3-yl)-
ethyl]-pyrrolidin-2-yl}-phenyl)-acrylamide (51)

[0200] Following procedures analogous to those described in Example 4, (E)-3-(4-{(S)-1-[2-
(1H-pyrrolo[2,3-b]pyridin-3-yl)-ethyl]-pyrrolidin-2-y1} -phenyl)-acrylic acid methyl ester (1.0 g,
2.7 mmol) was prepared from methanesulfonic acid 2-(1H-pyrrolo[2,3-b]pyridin-3-yl)-ethyl ester
(1.06 g, 4.41 mmol).

[0201] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
(4-{(S)-1-[2-(1 H-pyrrolo[2,3-b]pyridin-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylamide was
prepared (51, 0.84 g, 85% yield) as a pale yellow solid. LCMS (m/z): 377.1971 (M+1).
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Exanpl e 54: preparation of
(E) - N-hydroxy-3-(4-{(S)-1-12-(2-net hyl - pyrazol o[ 1, 5-
al pyri di n- 3-WAYWRHIS| - pyrrol i din-2-y1}-phenyl) - aer yl anPUEEPALY053421
[ 0186] Fol | owi ng procedures anal ogous to those described in Exanples 2, 3, 6,
9, and 10,
(E)- N-hydroxy 3-(4-{(5)-14242- incthyl pyra26th[L5 alpyridin 3-yl)-ethyll-pyrro
lidin-2-yl phenyl Eacr Ianlde re
(E)-34(9) Ezfa'rny}e al Prgpprato Préﬁﬂn{ &rl tfrate'itﬂ %wy?'OBér'épyraﬁa 30k - 2- ynoi ¢
aC| d et hyle"'éHtlame"Et'z"‘}\'/é P -N@mroz&-zmhw"iel(f | FI NMR (400 MHz, CO300) 3 8.21
15 8 = 8.0 Hz, 2 H,
7 16 (d, ﬁ&‘)&% %Pg%“ﬂm‘ﬁ)oxy“g}“g)(‘ée 40“§L 43|5Eﬁ°1iztwﬁ)add%‘ "225? %‘éf’?&’ﬂ} N 6.9 . |
2
2

11) 6. 61 (tmalisylfBrrBantiild (9,96 hil), 1”&6m31@1)@d0°€]andﬂl5n8xtblz waiiﬂr)qdf&%)élm(l( ALI= 9.0, 2.8

: %1?7 (sglmzcgl(i_')Z téréglf%l §—1 B)irl_%%Z%]b:h%ndmf %#gg\rtl%? dlisoH%ed mlN 5. i ié E;nn I H):
| RC NWVR ( 40Q:thyHormdaGiJ@EOB)L) @hﬁﬁidédand]tﬁ@neﬁﬂhnglﬂnituﬂﬂwas 1k01bkarme36p 3, 129. 17,
5385;7 Z%Z%f?tjéﬁ}ff}r%%relc}he %ﬁ}xzrurgé/as s]flrr7ed étr?)rg 1%e%npe$ature71]6r }%’then af LFOQC for% h7gdd 35. 54,
(E) - N- hydroodgd i8-af &ebbtR) a-nﬂlO:EZHI( Qakﬂ@ishﬂﬂe—dpjfh@.k@&t@ﬁ ]nlfture was slowly warmed to
0787] Fol M 19 *hsbbuth B Bt s RSP RLLER L o linzss 2 ana o,
(BE)-N with an aqueous sodium hydroxide (5%) and extracted with d1chloromethane The organic layers
QYﬁr gle 3\’&(6 (nl %egl dg%(rgo ?ﬁrﬁg%;[é:sn{ §)|¥z{te?‘%ﬂcl:rg&e riadr508 P%ate 1117r1]1ac%my|n21t gthyl-[-pyrroli
(R - 2- ( 4- lmrsatmwph@mgﬁlea vnpynrlim)geil diélmen thromathoxyyi(¢-3@06icthyt @ptatour lydptaes)tter and

but - 2-

plrJepar at :Tg‘ﬁt%%‘? C}f%)bgwﬁh §%§<1§f2£ l%]% r&) (lea}bf&d% ?%j % Igl 11(11()'\6}%%13 gmld‘?azol ol D5-
WO 21109/ 34 8808RENEP2009/ 1153421

al pyridlin-3-yl)-ethyll-pyrrolidin-2-yll-phenyl)-aeryl am de (46)

E%le’ﬁ]_ Fol @9 RERGEAHEESIRRAQABINR f BolRSEbAER b pR ¢ A xampligs 2 and 3,
hydr oxy- 3Py4elpl2.3g)lpyriding-3-urhapdehydg giep prot piAd 1o PrigZ Svaf-HpyEp el dpyida-y | ) - et hy1]
- pyrroli cki - deetildbyR penyl) - aerylani de (46) was prepared from

(E)-34(S) - -pyrrol [ d| n-2-yl -phenyl)-aerylie acid nethyl ester arid _

éxg_ng| ter I5Tﬁ(|) UOf gpg&iﬂ\yl%&%}egur@g allngloggur;%(l) thgssetdescrlbed n Exgmp{ez3) (E)%4(§ {%5%—31—[(2!\4 H-1).

(B)-3-(4-1d- @r&nﬂ&ﬂ(@netotm b pyfi@aohyoLdudA phplidib 2Lyr-Bhenl ) -a@t iydcldayem@l i di n- 2-yl

| - phenyl) - N- hydr oxy, 7) [0189] Fol | ow cedu s_anal ogous to

those des&?th6§§7%%0é3§ﬁ%ﬁ'0@sl8éo yaﬂ@%sp(@eyf%ﬁ?f& (2 fe(gla%tﬁﬂ RSl ﬁ%%yl pyr azol of
, 5- al pyr ibfhyfidid=3yy1}-acetahilipyo. 163 d, dommaroy)l 4- phenyl) - N-hydr oxyacryl am de (47)

was pr epar ed from(E )-34(S)-4-pyrrolidin-2-yl-phenyl)-acrylie acid nethyl

ester and - oi.e aC| ( Exanpl e

55 r apat B bn- bYRRHTE REGTuEt R losSRuS ot Tpdl BN bR 804 Midia “eb by -

pyr azol ol (Ziep-taiypy HigirmloB2, yb}peumymwmnw]qtyndmnz wikphephleyhklaeyy | am de (48)
acrylamide was prepared (52, 0.044 g, 0.102 mmol, 61% yicld) as a solid. LCMS (m/z): 433.3

(M+1).

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-ethyl)-pyrrolidin-2-yl]-phenyl} -acrylic acid methyl ester (0.46 g,
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Step a: preparation of 4-hydroxv-4-tncthyl-pent-2-vnoic acid ethyl ester CH
[0190] To a stirred solution of propynoic acid ethyl ester (20 nL" 197 mmol) in
a mxture ofW@AWYIHBISt et r ahydr of ur amet her pent anc (4: 1: 1 PEYVEVWIUEEN21 cool ed in a
dry icensopropanol bath was added n-butyllithium (79 mt, 197 mmol, 2.5 Min
hexanes) dropwi se. After IS m nutes, anhydrous acetone (13.1 nL, 197 mml) was
slowy added. The reaction was kept below -78C for 8 h and quenched with an
aqueous ammoni um chl ori de solution, and the resulting m. xture was stirred for
5 mm The rég&ttlbwa%@awﬁlfrﬁ@dntttfntsalf%&?ﬁlt?effbléfvéztlu?r ePYHE - Xt FRYEEE r epeat edl y
wi th ethyl eceuat;eamdine conbi ned organic layers were dried over magnesium

sul fat e, flltered and concentrated in vacuo, and the residue was purified via

Lo o AR R AP AT L e P Tl R PR 9.0 ve e
21]) Srg/ ?_1\8“ {14 Bt2- cmdagb[o 21a]14@;?1nn3 gltdtllt}GE)-I?/;deileX}y] titﬁn)at:-adylaMlag r\]vaals gr:ng}ad
1- am no- p39 5%121%1/?9%%? e%a(pﬁl%é(%w SO% EQM%RDF"?Z;’ 37239%0 a:1 i um car bonate (0.278

g, 2.01 mml) in 2 nL N, N-dinethyl formarnl de was added 4- hydroxy- 4-

met hyl - pedixa@plerédi p,reaviado'eDHFD-Nelmdevxy(fGGz{@@-lg[2-@:rﬂ¢)hﬁﬁmiqazi>[h,21a]lm_ridin-

N, N-di met Ryfahd b eolitivgwilisghenliracnylaxtide @4was stirred at roomtenperature for
24 h under nltro en at nosphere, Poured on toice and filtered, and the solid
was washedO3Rp Haying ot aalogpis e thazrelersriberliafixample ogvnd s teplicpy:  The

filtrate \(\@ﬁln@mytsagmgthmﬁ&t@t)wbspﬁ&ﬁt@tmo@&dz Hﬁﬁypﬂhﬂ&dzﬂll@La\]p}fridlrk%[ ed solid
was conbined with the organi c extract dried over nmagnesium

sul fate, frpPtldshyde \aﬁcfoewtiﬁé%wt%ttléfaylr%[2c(§ﬁt"aeta¥ialapﬂe¢ﬂr0é§)rﬂ%] Rzplir fi ed via
silica gelsalyomeshiqmat ography (0-50% ethyl acetate in heptane) to obtain
t he product as a yellowsolid (0.296 g, 1.19 mol, 77%vyield). Step c:

S0l 0t 1 on 3@05 g P R AR BE PETELTS. 2o oy

a]pyridine (1.8 g, 6.56 mmol) in a mixture of acetonitrile and water (1:1 by volume, 16 mL) in a

100 mL plastic bottle was added HF (8 mL, 48% solution in water). The reaction mixture was

stirred at room temperature for 96 h and solid sodium bicarbonate was added in batches until the

mixture reached pH 6. The mixture was washed twice with ether, basified to pH 8 with solid

sodium hydroxide, and extracted three times with dichloromethane. The combined

dichloromethane extracts were dried over magnesium sulfate and concentrated in vacuo to give

(2-methyl-imidazo[1,2-a]pyridin-3-yl)-acctaldehyde (922 mg) as a deep brown semi-solid that

was used directly in the next step without further purification.

[0210] Following procedures analogous to those described in Example 3, (E)-3-(4-{1-[2-(2-
methyl-imidazo[1,2-a]pyridin-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester
(0.096 g, 0.246 mmol, 12% yield) was prepared from the (2-methyl-imidazo[1,2-a]pyridin-3-yl)-
acctaldehyde.

[0211] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
(4-{(S)-1-[2-(2-methyl-imidazo[ 1,2-a]pyridin-3-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylamide
was prepared (54, 0. 037 g, 0.095 mmol, 43% yield) as a yellow solid. LCMS (m/z): 391.1
(M+1).
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acid ethyl ester (1.54 g, 6.20 mmmol) in tetrahydnfuran (25 nt.) at 0C. was
added lithium al um num hydride (0.27 g, 6.88 mml). 'The m xture was all owed
to warmto rYOMPeWHErature and stirred for 16 h. The r BaUEPHK/REL1cool ed in
an ice bath and 0.27 nt. of water, 0.27 Mg, of 15% aqueous sodi um hydroxi de
and 0.81 nth of water were sequentially added. | he mxture was filtered

t hrough a plug of (M ite, which was washed with rrethanol The filtrate and
washes were conbined and concentrated in vacua to giv g of the title
conpound AxampledS; prgpafiafion AHE) - IGhdd2-¢1 3 dingt y111r{’g"tenﬂ %leraé‘t"épyl Step d:
prepar at i GHYYPYsLoligingdry-BReny)-Nrby hEPKEPHY fa)‘“'ﬂ;"yﬁs ol 011, 5-al pyrid

ne-3-carb WO 21109/ 118. 305P EP2 0193 ] To, a sol ution
o 5 D A e aG i S ERRR g ST b T amal SobarapphgCL 5%5

ol ) in teényahygyaiadan)- z(cﬁl@ldﬁﬂlyd): wanpteparad ftanogeinxdiinds pheryé | Wagraaddde
manganese Si)\{% hogg de (5.22 g, 60 mmol) and the m xture was heated to 65C for
40 h. The We was filtered through a Celite pad, which \as washed with
excess di chl oronmet hane. The filtrates were conbi ned and concentrated in now
and the ré#ildle @aliaova1i>rf>¢eéclrewr@10si>u5it@élogmesccibtdjmlixehmbﬁaﬁdér(éﬂ@ 1¢[@= 40% et hyl

acetate 7% vyield
as a Iiglh'za ggﬁt&&/}a ?‘8]&9&%‘%1 (? ét\%l %;mﬁg@gzd%% ggélngﬁ ggﬁs%hwhose ! :
descri bed citer (BERAhpI0gl 66 mamadP5e y@d)(WaS-prdedd oy the-aetdnjdebydeyf.) gpyr azot of t

, 5-al pyri Q)'dé‘?‘%n%‘l)%%?é\'lo@%]yde (3.70 g, 18.! mml) was converted to
243 (2-1 net hoxy- V|ny pyrazol o[ 1, 5-a] pyri di n- 2- ylppropan 2 ol (3.01 g, 13.0

72%&19& ield). [0195] Fol | ow ng procedures anal o ng hose described in
Exarrpl e 6[&ldh pFolipyipgpresArentreibeey thipaicokirios] i ama'e(%(%-3r<ﬂi{@-ld2mml) in

lieu of p+3elueassuihani- @H%?iagol 42y]5]-§:h}(l]2pyrrolld1n 2- yl} hen ]) N- hydroxy acrylamlde
net hoxy- vi ny1) - pyrazol o[ n-2-A-p 30 Mol ) was

convert ed “taapffpaie%@ﬁéwﬁlbﬁzhmaiOh%”MleidMS ?WB&%SO@% bCMémaé%%ﬁi AGVER: 3- ol
(0.697 g, 3.19 mmol, 60%vyield) as a light yellow solid. [0196] Fol | ow ng
pr ocedur eSExamplecagompimtibmOB(E)-Nellerbytyed(#m&caqplmahﬂ-sqndnﬂ,-isokdzol-4-

di net hy1- 3))4tidiljhyset didin-2-y -phxaad BacrPlashidkz86)f | uor en- 3- ol was converted to

(E) - N-hydroxy-314- ((5)-1-12-[24

- hydr oxy- 10%+é1 hy Folétvhyd progyinas aelogpus, téthajeplpsaridechin Exgmipket3h(H)-3-(@iHdH2t d i

-2-yl o z) - 59:
Br ep)altr ;tl ?%%‘w%?ﬁ%&ﬁ% 9%0)} (dg))e(t ?h%o{l%?%g}g@er%}él%ﬁ%b@c ?d “6‘5%(}22 o%: gl |,5- a
| pyri di n- 303013, OeiSkoyrhdl- 139 yiold] v:lilsn@epﬂeldftphﬁ&yfﬂ?)hy&éfpwlahfisci@wl&@))l) St ep a:
preparat i Q&ta(fﬁehWJ(@%'g{‘z.gh}fﬁo'l)‘?r opynoi ¢ acid ethyl ester

[0216] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
(4-{(S)-1-[2-(3-methyl-5-phenyl-isoxazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylamide was
prepared (56, 0.11 g, 0.26 mmol, 58% yield) as a pale yellow solid. LCMS (m/z): 418.1 (M+1).
Example 67: preparation of (E)-N-hydroxy-3-(4-{(S)-1-[|2-(5-methyl-2-phenyl-oxazol-4-yl)-
ethyl]-pyrrolidin-2-yl}-phenyl)-acrylamide (57)

[0217] Following procedures analogous to those described in Example 4, (E)-3-(4-{(S)-1-[2-
(5-methyl-2-phenyl-oxazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester

(0.21 g, 0.05 mmol) was prepared from methanesulfonic acid 2-(5-methyl-2-phenyl-oxazol-4-
yl)-ethyl ester (0.80 g, 0.28 mmol).
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WO 2909/ 118305PCT/ EP20099153421 [0197] To a dry solution of zinc brom de
(6.49g. 28.8 nmmmol) in tetrahydrofuran (60 m.) was added triethylamne (16 niL,
115. 2 mmol ) WO eWdpipeizi ne (4.95g, 24 mmol ), ethyl propr PEREPWIYEB3BE nlL, 36
mol ) and tetrakis(triphcnyl pho. sphine) palladium (832 ng, 0.72 muol ). The
reaction mxture was allowed to stir at anbient tenperature for 16 li, diluted
with diethyl ether, washed with saturated aqueous ammoni um chl oride and
saturated a ueous sodi um chl ori de, dried with anhydrous nagnesium sulfate,
filtered A%dSEonEeltyiag eacedpreyae(ogousthboseisicahed i aBB}elzﬂhéEi“?/?Oé“pé’P‘I‘q ca gel
col um chreEplpgeABIY { A %e/gwld)algmswz?mmmzam) .toyield the title
conpound as an orange oi (2 199. 52%vyield). LCVMS (mz): 176.97 (Mt). Step b:
pr epar at|

(ORI L el S DB bt ey s e

[ 0198] Fol | ESW [ ' g to those described in Exanpl e 58,

(E) - N- hydr I I [ 5 e yhi d
in-3-yl)- é@iyﬁ Félﬁlorwol% ‘i(r@eld#% %)g%pﬁeﬁ% Scwgl%a%l%rgnahg 4( %3)5" %\gi l;C)lr[gpar ed.
LEMS (i ni z)H- p341'55>122@)2€tf(>N1195’II)0hdlE)%a)dbble?nBlO}acrph(eqmirraﬂh)dnst@f(1-2 g. 3.0 mmol)

(B)-N hydr o L 20 4
al pyritlin- ¥re%ré(ﬂﬂ# ﬁefh;lmerlh'r%g)l(l|?cc§1|mr€1 Z@H%ﬁaz?ﬁ eﬂi%@%&@yl M d 2 n%r%%%
[ 0199] Startl nf; with 3-i odopyrl di ne, (E? N-hydroxy-3 14- ((E
3- ypllowmg procedirres analogous to those described in Example 2, (E) IN- -hydroxy-3-

42- ( 2- pyrl

pyrazol o - 5(5?1@2/(5 ﬂlbﬂayﬁz Mil-:)lyl%txﬁ%'l hlsfméﬁmlﬂy%mlh;yl}lpmﬁwdr laiid6 kit am de (50)
was prepared follow n rocedures anal ogous to those described in Exanple 69.
LENE (nh 2 prerasa(s8oas § 300y O EENS & BT ebaM 81 on of

(E)- N-hydroxy-3-(4-1(S)-1-[2-(Il1l-pyrrolo[2,3-t)1pyridin-3-yl)-

et hyl 1- py mxampRion: grepirhtiph eNE)-N-Iaai-ylyad{4d@s)c B R) (1 {ha ]l 1Fppy ravdlagypr ocedur es
anal ogous etyl]tgyesidikes glf-phad )-aeriEeamel(®)4, (E)-3-(4-{ (95)-1-12-

(111-pyrrol o[ 2,3-b] pyridin-3-yl)-ethyll-pyrrolidin-2-yl1l-phenyl)-acrylic acid
met hyl es{@?21] 1. ﬁol@W@ ﬁfomfmie9 analgoprie haseaidschibahn kst makds (EF- M- &Sati d

2- (1H pyr 2l t I

[ 0201] Fol | O\tl\lll %&hgr oc %érogg tf§§5gﬁélh¥%2 o@%n}gggcg ?&3@ m%n%)@%ge%(?'seé‘ 9

( E) - N- hydréxym@) was prepared from methanesulfomc acid 2-(1-methyl-1H-pyrazol-4-yl)-ethyl ester

(4-1(9) -1+ ol o[ 2, 3-b] pyridin-3-yl)-ethyl ppyrrolidin-2-yll-phenyl)-ac
ryl am de \Svagz_ gzel%g%ég 51, 0.84 g, 85%yield) as a pale yellow solid. LCVS

(iniz): 377.1971 (1\ 4+ 1 ). WO 2909/ 118305PCT/ EP2009/ 953421 Exanpl e 62:
prepar at i &9228F  Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-

E)-3-(4- - I ; r{lami
((at )hyl I Epyr%éf g)?) (jﬁl-[%’éz&lgth%lelﬁ F%&\%ﬂpyﬂ)l&@ﬂ ygggéﬁé%;bgﬁx}g’em(gzﬁ d}[’!(15&2&02] Phosphor ous
oxychl ori deppad P QﬁS{g 8&% )34\/\/5957 é%dé)d drop-wise to N,

Example 70: preparation of (E)-N-hydroxy-3-(4-{($)-1-[2-(1,3,5-trimethyl-1H-pyrazol-4-
yl)-ethyl|-pyrrolidin-2-yl}-phenyl)-acrylamide (60)

[0223] Following procedures analogous to those described in Example 6, (1,3,5-trimethyl-
1 H-pyrazol-4-yl)-acetaldehyde was prepared from 1,3,5-trimethyl-1H-pyrazole-4-carbaldehyde.

[0224] Following procedures analogous to those described in Example 3, (E)-3-(4-{(S)-1-[2-
(1,3,5-trimethyl-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester
(0.41 g, 1.12 mmol) was prepared from the acetaldehyde above (0.35 g, 2.3 mmol, 52% yield).
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di met hyl formam de (9.96 rrilL, 129 nrnol) at 0C, and the m xture was stirred
for 20 mn A solution of 2-serf-butyl-I Hpyrroto[2,3-b]pyridine (5.0 g, 28.7
mol ) di ssolWeatP/msfadi et hyl f or rami de (30 i nE,) was ad8EHEBRW/¢SEEIresul ting
m xture was slowy warnmed up to roomtenperature. The m xture was stirred at
roomtenperature for 2 h then at 40C1 for 3 h, and cooled in an ice bath, and
0.5 rnT, water was added. The reaction mxture was slowy warmed to 40C and
stirred for 20 h. The m xture was poured onto_approxi mately 100 nE, ice,
neutral i zé®2M t h Fallp degiBirdUrsHT 98y HyRIese da@“?@E EXARPlE @ﬁé\l BYfIrRiveh

di chl or or net yang2-(ITHhe «ahrgami e- ﬂy@dé@ltéﬁyl\)\/@ﬂh?l]-@ﬁ@ldﬂﬂi 1;%&@@ LQM@Imif@agResi um

sul f at e, fllter%% and caoncentrated in vacno, lge msp&urlfled Vi a
silica gePresrd (§0749%e O srae ogr aphy) %@J@B%@%@twhday&%@@ wORIIMERL) to
obtain 2- tenmi oy M, bi\mwglmb%a; Iphpwmcts rl(H)37 ea(cb@k@ahyﬂem&@(g; 11,9
mmol , 41%yi el d) as a of f ite solid. %O 03] Fol | ow ng48r ocedur es anal ogous

to those desidrdWed My %n{ﬁyé{z DH). &8 Wit y]|58111E I'H), 3 3'H), 3.43-323
pyrrol of 2a: ;hi{pszmnsxil NEm34 Harzblalzdalmde H)aISocqO vy, 1 8al(st ®H(. A-doer 13-(lab ) - |

il ogous O3 eheRy | ML SERARESRERMRDAT | st | QR ORI S8 ey
H %r Ir oleg£123 36,00y, 124175, 31%2() 131?631158 %64 a4, :5dl851 33-3“'?“3%? ;?grmyll Beg, acid
?S "o but3§ ‘%1% ’688?%?' -%M%@‘i’ﬁdﬂ“ r?ﬁ%-}é??el)?‘?%@?‘i‘%-%éﬁgde (0.285 g, 0.92 mml).

[ 0205] Fol | owi ng procedures anal ogous to those described in Exanple 2,

(E) - 344- 1EShmpleZ1: pi2ps@rivn bUEYB-(4-4(ShH A3« T-ehafuyl3: HBfimerhydhl H-B3+y2b)-4-et)hyl ] pyrr ol

idi n 2- y 1 ethyHquyytoliflinhe-hiy-gpheonyy)-N-hgd noxj-aciythmida®1pr epared (52, 0044g. 0.102
61% vyield) as a solid. 1 ,CVM5 (niz): 433.3 (M+l). Exanple 63:

pr epar ati 6926F ( Eylairgripodyreganslpgqusig Pojordcsrabed iEXxamples b md (D=2t hyl ) -

pyrrol i di s Frsyhli2 ARl @%w&lamld@; hdbk gﬁ@ﬁﬂyﬁ%lrmmgygr&g@ﬁmes anal ogous

to those describ
, 2-a] pyri dv¢roRe- s,qrylemﬁy(ti)l)wrmmaredu hCMSy(%ﬁe‘lfh}Iz%]a@vﬂVI ic acid nethyl ester
(0 46 g, WD 2909/ 118305PCT/ EP2009/ 953421 0.95 mml ) was prepared from
et hanesulgx@mpfe 72Ch@pAratioh SRERE X4 23N Py -6 clopddpyiRéiyls LainRinyi3H05 g, 4.37
?g)l ?\F h[ 8%97%%1 PR G-pRFOKERLY-AS pRAR) 08RG ok PalRRRIAGSCT | bed in Exanple 2,
ydr oxy- 3-
{441- (2-i pdxtago] Eo]ﬂw&]lg)gtbéedinﬂs- eamwlgatshglhogeqawnbai iin dixamleyd, {B)Beryild)-1aer yl ami de
0
\gg'? ggggazﬁf %oprcﬁ%l(?ne yl- ggfss%{?rl%lplgrp trallzg'lzﬁr 811)-8% ﬁpyrrolldo% %/Rlphenyl) -acry 1(:( nthy:
(B)-N hydraaﬂyneﬂxy( ditof (B)43%; A 25 1(1Bmp Whyprepanddfamohith@eallfyiciacidA3iy 1) - et hyl | - pyrro

|1 di n-2- ylir megt]@ilgn%cllme }qel dp)ﬁzlzoig 86}]h§g|§/s:te?\(\406%1g0529%gn%1 %ﬁ“o yléef ogous to

t hose deséti

asa yellow oil.

[0228] Following procedures analogous to those described in Example 2, (E)-3-(4-{(S)-1-[2-
(1-cyclopropylmethyl-3,5-dimethyl-1 H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-
hydroxy-acrylamide was prepared (62, 0. 078 g, 0. 191 mmol, 78% yield) as a brown solid.
LCMS (m/z): 409.3 (M+1).

Example 73: preparation of (E)-N-hydroxy-3-{4-[(S)-1-(2-pyrazol-1-yl-ethyl)-pyrrolidin-2-
yl|-phenyl}-acrylamide (63)

[0229] Following procedures analogous to those described in Example 7, 1-(2-bromo-ethyl)-

I H-pyrazole was prepared from 1H-pyrazole.
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(2-trinmethylsilanyl -ethoxynmet hyl) phosphoni um chl oride, 2-nethyl -imidazo[ |

, 2-a] pyridi ne-3- carhal dehyde was converted into

2- met hy1- 31 7Q 2091118345t hyl si | anyl - et hoxy) - vi nyl ki mi dazol PSTVERIOMASBEE ne (96%
yield). [0209] To a sol ution of

2-met hyl - 342- (2-trimet hyl si |l anyt et hoxy) - vi nyl ki m dazo[ 1,2- a]lpyridine (1.8 g,
6.56 mMmmol) in a mxture of acetonitrile and water (I: by volunme, 16 nlL) in a.
100 nL plastic bottle was added frlFm., 48% solution in wat eré. The reaction
m xture w38t i r Felpvdre PaGHEeHsosats P eO%ed#esceée%n%amem EdodilithnPear bonat e

was added piRzdatghes)potbildid-hel %&yur&rylea@lhedﬂ@m&r 117? 0ig% ki) WRS washed
twice with ether, basiftied to hﬁ%?s with solid sodi um hydroxi de, and extracted

three ti me&Part Fomil dhbareahd YRERES Oorbil A& -chl or onet hane extracts were

dried over magnesiumsulfite and concentrated in vacuo to give
(2- et hyl {0231 Haz Gbuman@ﬂrpgedhndi maBgyuk)te aleatdakodeayide:x(:ﬂal} 20)-Nabydaoxgesep br own

sem - sol | r e ne ep . W t hout t

purificati :]1&?? 6%681'@0 ¥ eth%‘gp rrr%léhegzu?lighenﬁ t(l)aus1 o™ r%)aredgég;s@ﬁ%,ed in
Exanpl e . 44%l )el(B-aé 4pa11a51alo@vgehd LCMS (m/z): 327.1 (M+1)

met hyl - i i dazo[ 1, 2-a] pyri din-3-yl)-ethyll -pyrrolidin-2-yll-phenyl)-acrylic

aci d net h)ﬂxaﬁl Ieel'zl )I%Qg]%% En olo( ?—f’llﬁh)? :.3 @ZP@f-Pa@%yégﬁyﬁ [}}F ]'ii Egl fﬂgﬂm t he

(2- et hyI - aceta W ng
procedure ana ogous to bed in Exanpl e 2, (E) N hyd roxy-3- (4-

(S) -142- (20081 hykomd%g,@ﬁ@{eau@s aﬂa@g&usdé o cné&neémldxamsreg o4, didy, aawl phenyl | -
cryl am de was p}r Zég)are QA% 296095 nmmol , 43% gl el d) as yeI | ow

solid. LCUBIeRh (523912 -paitlypyraz byl kngmddpcrylEp wbragd@m (Eanmpl e 65:

preparati Qns Frfepé(r@frcan G Arncli( yﬁ)H-}?ﬂa’z)olé 3r.omdiey:hyl 1 kvphenyl - 1H-pyrat ol-4-y1) -
ethyll-pyrrolidin-2-yl}-plienyl)-IN hydroxy- aeryl am de (55) [0212] Fol | owi ng

R e
3, 5- di i ne?fAtepy! elW p R o i - ear bakl ehyde. [0213] Fol | owi ng

E’gog?g“rﬁio%@@ ?9‘%{];‘% &?ﬁ@s QSr%g l}qt&?ﬁ’loé 'hel—?éﬁgﬂz%xﬁmp F} 43ar(d42 %é%) 142-
“pheny! ) - éfb{ﬁé’yh[b(‘bbpmowtaml}l bttty mromam 21} Db Nﬂnﬂroxy%%aymed @;) was

prepar ed fLomcbhe: Ahous Al dghyde (Ovd i dodSTyITpl ) as a vel low oil.

[ 0214] Fol | procedures 1'0gous t0 those deseri bed |n Exanpl e

2, 1E1- 3- 0- 1(M142- (3,5-d |rneth 1-1 E)hen yl - 1H pyrazol - g et hyl kpyrro 1

i di n-2-yFrampldfypreparpgion ?é;@}i%ﬂ ﬁ#ﬂ@ﬂ»&@ywebhr'éﬂthc/ 5, 0.01 g, 0.021
mol , 21%[>yrre igin- 2a3§} RhemyD N x(bmdac-ﬂenw O z): 431.2 (4+1 ).

[0234] Following procedures analogous to those described in Examples 7, 4, and 2, (E)-3-
(4-{(S)-1-[2-(3,5-dimethyl-pyrazol-1-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide
(66) was prepared from 3,5-dimethyl-pyrazole. LCMS (m/z): 355.0 (M+1).

Example 77: preparation of (E)-N-hydroxy-3-(4-{1-|2-(3,4,5-trimethyl-pyrazol-1-yl)-ethyl]-
pyrrolidin-2-yl}-phenyl)-acrylamide (67)

[0235] Following procedures analogous to those described in Example 7, 1-(2-bromo-ethyl)-
3.,4,5-trimethyl-1H-pyrazole was prepared from 3,4,5-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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Exanpl e 66: preparation of

(E) - N-hydroxy-3-(4-1(S)-1-12- (3-net hyl- 5- phenyl - (soxazol - 4-
yl)-ethyl|-py?rYPi¥sH- 2-yl | - phenyl) -aeryl am de (56) [O02PSTEBIPWAP4Y procedures
anal ogous to those described in Exanple 3, (E)-3-(4-1(5)-142-

(3-nmet hyl - 5- phenyl -i soxazol -4-y1)-ethyll-pyrrolidin-2-yll-phcnyl)-acrylie acid
met hyl ester (0.20 g, 0.48 mml, 22%yield) was prepared from

( 3- net hyl - 5- phenyl -i soxazol 4- 1%’r acet al deh (0.5 g, 2.5 mmol).

[ 0216] Fol I'dvithg) Bﬁm@&{ﬁdé@%é 995yl 3t%é@68@§&ﬁip%@aol? 9= é&élﬂéﬂ@,

(E) - IN- hy dg 93ftod-oil( 4- 1(S) - |

42- ( 3- et hyl - 5- phenyl -i soxazol 4-y1)-othyl kpyrrolidin-2-yl1- phenyl) acrylatnid

S (Pl bR TR G SRS oo

, (S)- 12-(4( 51- @@MH&epheﬂyhzoOX@Z)&khyﬂj-Wh))l-ldm 2-yl} -phenyl)-acrylamide was prepared

et hyl | - 2 hen aeryl.a ) ol | ow ng procedures
anal ogous ﬂ M’%%@r aé)a%y)ﬁ“ OY 11’;&%‘% (%%5 %B%&i‘bg 142-

(5-met hyl- 2 phenyl oxazol -4-y1) - ethylkpyrrolldln 2-y11- phenyl)-acrylic acid
met hyl estEaamB.781prgpardtiodoitinB)4-Was 1142-the e dinfethyhp napy headrlegludyehi ¢ aci d

2- ( 5- met hymetipheazgkL-phathpl) -pgrrojidin-2eyihphengtehy(roxsagylagidg6finol ). WO
2909/ 118305PCT/ EP2009/ 953421 [ 0218] Fol | owi ng pr ocedures anal ogous to those
descri bed [938Exafpliaving prpgrdures aplocpisripbatrdlctaigchip dyamals 4 mythanessforly 6. 1%

ield LGMB s z)m r 2 B i RoxO ButaPl R lRHALAHR rkofimN- hyd
?/oxy ?344 ALy etﬁl};l_-%1()-%;43-2 (QN@ u. (@gegﬂgﬁl | gyrtr (F)ll i gl nﬂH W}-)}fp))yhgn%) agr yl am

de (58) [dzdgaftlﬂdP f‘mfwb“éwwéﬁt}r%starr{ 3 §out 1Hol) Hasee fi'bed i n Exanpl e 4,
(E)-3-(4- Jq(eﬁbanelsﬂlzom&aJetz}zpyst(aaqilmémyup}o@t)txyrh&wﬂmhﬂbw42myt11 rRRepyiLyraerylic

acid nethyl. ester (1.2 0 mmol) was prepared from net hanesul fonic acid
2- (1H pyr &9 estgr (P162- St ﬁ)ﬂm%l%t er (1. 2 g, 4.3 nmmol ). [0220] Fol | owi ng procedures
anal ogous to those described in Exanple 2, (E)-N hydroxy-3- (4- [

(S)-142- (502381 hy Eelﬁrv{jﬁﬁﬂ‘yéedmxmlogdusy&bhoﬁtdammerEﬁhinpliiZ ﬁﬁea?pi}ébzlratlve

- phenyl) - am de repare S 0.52 ) (iniz):

327.1823 ?ﬁ%k%pueﬁ‘aaﬁxﬁr@%@?“ﬁ@s%?g% ‘ghl a8?t°‘t‘i§?é 3 %ﬁ{)o&g)%a[“(( §5 31-12- (1-met h

1- 1H pyr aznd-ddneytly)-propyivghlydoyy-4-alethg-pyr2zol 1-14] g&h@zr}yﬁﬁmamh%ﬂm}ﬂeyl( 591
hydroxy-acrylamide was obtained (68, 0.31 g, 43% yield). LC-MS (m/z): 427.2711(M+1).

Example 79: preparation of (E)-3-(4-{(S)-1-|2-(4-bromo-3,5-dimethyl-pyrazol-1-yl)-ethyl|-
pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (69)

[0240] Following procedures analogous to those described in Examples 7, 4, and 2, (E)-3-
(4-{(S)-1-[2-(4-bromo-3,5-dimethyl-pyrazol-1-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-
acrylamide (69) was prepared from 4-bromo-3,5-dimethyl-pyrazole. LCMS (m/z): 434.8 (M+1).
Example 80: preparation of (E)-3-(4-{(S)-1-|2-(4-bromo-3-methyl-pyrazol-1-yl)-ethyl]|-
pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (70)

[0241] Following procedures analogous to those described in Example 4, (E)-3-(4-{(S)-1-[2-
(4-bromo-3-methyl-pyrazol-1-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester

(0.69 g, 1.7 mmol) was prepared from 4-bromo-1-(2-bromo-ethyl)-3-methyl-1H-pyrazole

(0.69 g, 1.9 mmol).
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[ 0221] Fol | om ng procedures anal ogous to those described in Exanple 4,
((B)-3-(4-1(3)-1-

[ 241- et hy| -WORWYAEBS| - 4-y1) - et hyl Fpyrrol i di n-2-y11- pheRYTVEPHEYYPP42E aci d

met hyl ester (0.54 g, 1.6 mmol) was prepared fromincthancsul fonie acid
2-(1-met hyl -1 14-pyrazol -4-yl)-ethyl ester (0.52 g, 2.6 muol). [0222] Fol | ow ng
procedures anal ogous to those described in Exarrpl e 2 (E) - N-hydr oxy-3- (4-
(S)-14/24 | -methyl-1 H -pyrazol -4-yl)-eth g

i di n-2- yliozﬁﬁbny’fy“w AT RrenRieloge i S thats %w ¢ n@?ﬂ@rﬂeéif%))}. @116):1-321. 1975
(Mi-1). E’(‘amlnﬁ 3zlgethﬂr]ﬁ@§lélalt-yl§1&hﬂ]] pyrrolldln -2- l} phen 1)-N-hydroxy-acrylamide was

(E) - N-hydr oxy- trinmet f 1- pyrazol - 4-

y1) - et hyl |pf€|8§fF$ 67(“ ij’ﬁg ?Wmmlﬁhé@ﬁ@& r%AOalH] %*1()60) [ 0223] Fol | owi ng
procedures anal ogous to those described in Exanple 6, (1,3,5-trinethyt- |

H pyr ) 1- £xydpRaei plegatayiohe o aES-Npliyalpewyel(4F M- [2-(3-methyl-pyrazol-1-yl)-ethyl]-

1, 3, 5-t ri petdolidin2H1ppliazhiservamide PA) dehyde. [ 0224] Fol | owi ng procedures

anal ogous to those described in Exanple 3, (E)-3-(4-1(S)-142-

(1, 3, 5-t rileBhy1Fakwiyg preeiduds ynplogeitsty thkgpydescobéddin dixample d, gheériyH{Fadrlyt i e aci d

(0. 35 ¢ SFlpelir by i by T s B A R BB BREL RS e bove
[0225] FoI cvinmgy) mmemﬂdéwnah@-bfgmggthwbﬁtrh@h)é | Heryeazolo @6 n SExample 2,
(E)-N-hydroxy-3- (4- [(S)-1-[2-(1,3,5-trinmethyl-1H pyrazol-4-yl)-ethyl]-pyrrol

i din-2-ylyo>4p envbncwa b e RIS MBEARs LB inExAR B,z )24 iRy,3-22% yi el d)
as a pal e[ ?M adé?)%?zt 369. ?) 1 M?l%x 'p (400

DVBO- (16) ( (fbli%;ﬁ( @eth&l %320191 Ugef{lgﬂ “pyreqlidyy2-yF -peny, )oﬁcrwlamlée wasggeparrdyy 7,42

(d, .1= 1770k 87'%%},1@ .28 (Hz): d4F1967 (M), 2 Li), 6.43 (d, ./ = 15.8 Hz, 1
1-1)354(s§1-1,343323(m211 2.45-2.23 (m 41-1), 2.18-2.02 (m
I_l)

SVR 1400 g 5 %geajgos'?%@%ga hy %é’ag' TR RS TeshyigyraanbyBEinsS So

127.49, 1P¥Tald Y4 %‘”‘% 8. 54.44. 52.85 35 34 34.62. 22.52.

22.14, 11, @5 8. %41170“;:1'1%\(5 eﬁé\]egzgla 0%5#9%$%seld%§cm9cgm[I&Em]ple%fsaf)%2(2]{(5) lo['ind

369. 2289. ar at
(E)-3-(. 14§ (nSyhé/l pytzol- ILé/lt)eﬁrb/L]{vumllduB251 elihemst Rackyliclaid pyettark eber (0.54. ) -

elhyll - Pyﬁ“&h&lﬁg&aﬁprxdai‘ed SRV, Br%ﬁxggg%ymagxma@&g@é) b%é%gll)ﬁo' | owi ng

procedures ana S t0 those descri (E)-3-
(4-1(8)- 142 l-teri-butyl-3,5-dinethyl- 11-1- gyrazol 4- ylz et hyl] - n%;rrolld
|4 2122%1 Q hylfolmgvpfwszg?f;dar@mal@w&éo @ea?dem cyip &yamels 2. €)-Nevgrgsy

33 Pr-Gipedh lQl 2-yl}-phenyl lamid d
(53 (1] el opropy TPV S YA IR I 1) ety
-pyrrolidi(f Q‘ng 8—%@@%‘9] )LCPM% 1 Q@?Wéh)r de (62)

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-{(S5)-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).
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[ 0227] Fol | om ng procedures anal ogous to those described in Exanple 4,
(BE)-3-(4-1(S)- 142-

(1 -cycl opr opy? A¥P/MmB3S3, 5- di et hyl - | H pyrazol - 4-y1) - et hy PCTERIPOISB4Gi n- 2- y11- ph
eny0O-aerylic acid nmethyl ester (0.143 g, 0.351 nmol) was prepared from

nmet hanesul Fonic acid 2-(I -

cycl opropyl met hy1-3, 5-di met hyl- 1H pyrazot -4-yl)-ethyl ester (400 ng, 1.47
mmot, 24%yield) as a yellow oil. [02281 Fol | owi ng pr ocedur es anal ogous to

t hose deséﬁlxm@& A hPIERaY; ﬁgf'éofz(E) -NeyvdgoxyA- 1418y 2- lmld[azol- -yl-ethyl)-pyrrolidin-2-yl]-

(1 - cycl opP8glmsTRgmids (BDdi net hyl - |

H- l 0- | di 2- 1 h | d
AR U D 2 A e e R ey e e S

(nl.1z): 4090t lep)ace(EWﬂlm‘ﬁﬂs @m/Aibopdtepairiat ¢q@ivaleht of tetrabutyl ammonium

V11 - pheny MRS P05 Y 68) e e m b e aeb e sl B8 b ¢ nose

descri bed eéter (Exagm 49 rﬁmo]lw(aaprbpsamm@t hyd-9hord-kthy Py Haizid agoleagdr@oheypide €k f r om
111- pyr az?(i) go 9/ 118. 305PCT/ EP2009/ 1153421 [ 0230] Fol | owi ng procedures
anal ogous %H sg™ 81 'scribed in Exanple 4, (E)-3-144(5)-142-

pyrazol -1-yl -ethyl)-pyrrolidin-2-yl kphenyl | -aerylie acid nethyl ester (0.27
g, 0.83 mi¥lSPl wasolveparreetdiincomalogoys2e thosrrgsceibérin Examplsy d20-bydfey3-g, 1.1
Eﬂg' ) oL d%zéil 2l Qb 0 IRE RSN Rl AU AIUF LR NSRS HRFELI B8 10 (Fxanpl e 2,
144(5) - 1 @ﬁ/pyplétdlCMS vz BRI 821 BVMr-bel i di n- 2-y11- phenyl | -acryl arni de was
prepared (63, 0.11 g, 44%yield) as a pale yellow solid. LCM5 (mz): 327.1
(MJ) . Exaiphg le%@ gfcﬁﬂﬁfﬁééthETopiynthesm of triazole analo

(E) - N- hydr oxy- 3 (8)442- (4-methyl - pyrazol - 1% et hyl j pyrrolidin-2-yl -phen
yl) - aeryl am de (64) [0232;] Fol | owi ng pr ocedur s anal ous to thoseodescrl bed
in Exanples 7, 4, a 2 F)- N o\/,
hydr oxy- 3-Hcéd- {{ S) 2- 4-Tet byl - pyr azof <yl ) —ethy| .
- phenyl) - acr y})aprde”( 64) was pre%ﬁLegfrom4 met hyl -
(mz): 341.1 . Exanmpl e 75: epar ati on of
(E)-3-(4-{(5)-1112- (4-brono-pyrazol -1-yl)-ethyl|-pyrrolidin-2-

yl I - phenyl)2sN: hy@rmwrea&r(m am- gero(l&ﬁ)z il%é@])li@lyh@wl@glemm@@dwsa% anal ogous to

t hose descri bed in Exanp E
%O 6 mmol), 3-butynyl p- tolsuenesuléflonate ?4 55mL (24)7 mmol) and potassium carbonate

(5.98 g, 43.3 mmol) in acetonitrile (15 mL) was heated at 65°C for 9 h. After cooled to room

h
T

temperature, the reaction mixture was filtered, concentrated, and purified via silica gel column
chromatography, and the residue was recrystallized from heptane to provide (E)-3-[4-(1-but-3-
ynyl-pyrrolidin-2-yl)-phenyl]-acrylic acid methyl ester (3.68 g, 63% yield). LCMS (m/z): 284 .2
(M+1).

W\ 0
i\(@N T
: O

[0252] To a suspension of (E)-3-[4-(1-but-3-ynyl-pyrrolidin-2-yl)-phenyl]-acrylic acid

/—O

methyl ester (50 mg, 0.176 mmol) and benzyl azide (23.5 mg, 0.176 mmol) in a mixture of water

(0.7 mL) and tert-butanol (0.7 mL) were added a solution of sodium ascorbate (1 M in water,
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(4- ( (8)-1-[2-(1-brotno-pyrazol- 111)-cthyl]tyrrolidin-2-y1;

- phenyl) - N- hydr oxy-acryl am de (65) was prepared from 4-brono-pyrazole. LCMS
(mz): 406. 8VQRYO¥11830S Exanpl e 76: preparation or PCT/EP2009/053421
(E)-3-(4-RS)-142- (3, 5-di et hyl pyrazol -1-y1)-ethyl | pyrrolidin-2-yll-phenyl)-N
hydr oxy-acryl am de (66) [0234] Fol | owi ng procedures anal ogous to those
described in Exanples 7, 4, and 2, (E)-3- I

42- (3. 5-di net hyl - pyrazol - 1-y1) - et hyd- pyrrol i di n-2-yl

- phenyl ) - NS Hy:H#¥hegpree riffatgmcpehydee) (4 eme p%eprs%l@dﬂgfmlémwaésmrmlmuﬂdyr azol e.
LCVE (N Z)r, 1%%5dlglt&jl\47 ﬁuater@&@fg@koeo &Endﬁﬁt@l@@raﬂg R0 18f was washed with cold

(E) - N-hydr oxy- 3-(4-11-12-(3 5-trinet pyrazol -1 -y1)-ethyl t pyrrolidin-2-yl
| hheny ) Sy el Feage Ty eive S351-Hol o e ok Jbbtid B ar bl bgous { 0 t hose
descri bed Bfﬂ?ol@ﬁﬁftp%%h&yl)lac(ﬁlcQélgmfh?félyelr 53 42(%]y¥e'id)r@tml(m;#ény"2320| € was

pr epar ed fpr om 3 tri'met hyl- 1H pyrazol e. Fol' | ow ng procedures
anal ogous Wg!* hose described in Exanple 4, (E) 3-(4-1(5)-142-
(3,4,5-trinmethyl -pyrazol -1-yl)-ethyll-pyrrolidin-2-yll-phenyWacrylic acid

met hyl  estiRhmpR -889p@paraiéh SAEINLBABHERU 5320291 el HLi1 2,3 fimbl4-Wes
prepar ed ferh@mpléidmorps-ghéni))acsyidmbre (73)met hy1- 111- pyrazole (0.3 g, 1.12
nmmol) as a yellow oil. [0237] Fol |l owi ng procedures anal ogous to those
descri bed [0253Ex afplleviig pr()&):iudkb hryihblgm)sye Bose(dscripedlin [EZampled $Dartdr2, (E)-N-

nmet hyl - n r am de was
pr epar ed z“ 6 Oxy031541¥(é,? ?4{’} lt@ci;d @sz éﬁlaquq yy)eit?%i/\?yn%r%a}é ){bﬁ}g %ﬁlrer 369. 2
(M1). Exacrp]am1dk875)psraepapatd ﬁ)o”m@a‘.ldomethane and (E)-3-[4-(1-but-3-ynyl-pyrrolidin-2- yl)
(E)-3- 144 ﬁ 12; 13141mt ldestg}et Sﬁr % @ﬁ drox.,, -4-
et hyl - py Pag Sl Ry k& DT IR s Fr &1 Ly yI I -N-hydr oxy-aeryl ami de (68)
[ 0238] Fol I ovm ng pr ocedur es anal ogous to those described in Exanple 4,
met hanes ulExample 83cpigparation of (E)-3-[4-(($)-1-{2-[1-(2-benzyloxy-ethyl)-1H-[1,2,3|triazol-4-
542, 2- di matlteghylppyspslitin-3-yp) phegydN- Mﬂ{)@ﬂwmeﬂ@y but a- 1, 3-di enyl pphenyl kpyr

rolidinl- -ethyl)-4-nethyl-11-1-pyrazol - % ester ]( .699z 1.38 mml) was
pr epar ed %QZS?H rrefﬁlawé%prpﬁﬁpr&s ac{)@]oaous to those descrl ed in Examples 85 and2, (E)-3-[4-

245- (2, 2- disyet(hyl (PB&W&QY@hymt}m@lnES]mafz&WﬁP&MyWp?ﬁélnﬂd2 yoaal-Nd -yl jethyl
coeri bea st BLS Tohr bopd e e SRS ERRESa 1 oS

but-3-ynyl-pyrrolidin-2-yl)-phenyl]-acrylic acid methyl ester. LCMS (m/z): 462.5 (M+1).

Example 88: preparation of (E)-N-hydroxy-3-(4-{(S)-1-|2-(1-trimethylsilanylmethyl-1H-
[1,2,3]|triazol-4-yl)-ethyl]-pyrrolidin-2-yI}-phenyl)-acrylamide (77)

[0255] Following procedures analogous to those described in Examples 85 and 2, (E)-N-
hydroxy-3-(4-{(S)-1-[2-(1-trimethylsilanylmethyl-1H-[1,2,3]triazol-4-yl)-ethyl]-pyrrolidin-2-
yl}-phenyl)-acrylamide (77) was prepared from azidomethyl-trimethyl-silane and (E)-3-[4-(1-
but-3-ynyl-pyrrolidin-2-yl)-phenyl]-acrylic acid methyl ester. LCMS (m/z): 414.3 (M+1).
Example 89: preparation of (E)-3-(4-{(S)-1-|2-(1-benzyl-1H-|1,2,3|triazol-4-yl)-ethyl|-
pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (78)

[0256] Following procedures analogous to those described in Examples 85 and 2, (E)-3-(4-
{(S)-1-[2-(1-benzyl-1H-[1,2,3]triazol-4-yl)-ethyl]-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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HPLC purification (0.1%trifluoroacetic acid in acetonitrile and water),
(E.)-344-PS)-1-{243- (2,2-d

i met hyl - pr opyQ U1 18§r oxy- 4- met hyl - pyrazol - 1-yl ket hyl | PEYEPHY05381

i n-2-y1)-phcnyl | - Nhydr oxy-acryl am de was obtained (68, 0.31 g, 43%yield).

LC- M5 (61z): 427.2711. (M+l). Exanple 79: preparation of
(BE)-3(41(S)-1-12-(4-brono- 3, 5-di net hyl -pyrazol -1-yl)-ethyl |l pyrrolidin-2-yl1-p
i enyl)-N-hydroxy-acryl am de g 9) 240%Follomnnqurocedures anal ogous to

t hose desdPrmel MnpreRARpPRel (7)-343-(@hd 2 |1-(4e)migro-ghenyly ﬁﬁ[LP3E?&Eﬁ61 -3,5-d

i met hyl - yﬂaﬁmy"qhdﬂy@ @Pﬁvﬂ - hpswb?cry&?“rlﬁe @9311 - phenyl

- N hyd d | - |
) YO RS R 0 LSOk 5 RLERS! RO BIOTRG s B S IL  a20l o
(E)-3-(4- I@S)-{l-{l%(\ﬁmbmﬂwl)?&mﬁlth&’]tmd?w‘ﬂﬂpkthil%wl)relﬁiﬁmwl)wmqu -di n-2-y11- phe

NG es g an 4, (0L LA ES st g Rrocerutes, el sapts 1o ose

-yl)- ethybyn@ymfmib¢hﬂwaqwaMemmemymyhﬁkenynwsonapndJnthMI ester (0.69 g, 1.7
mol ) was prepared from 4-brono-1 -(2-brono-ethyl)-3-nethyl- | H pyrazole

(0.69g. 1. [ 0242] Fol | owi ng
proceduregga Ogoﬁg¥$%ﬁggoséﬁgﬁg%?géé5ﬁ%9§%§§§%ﬁ§%2 (B)-3-(4- (S-1-[2-
(4-bro nosgsnelBaidy bAEeS: (4-Y1)-c @BV YV Al didd D 2ndhy T} -acrylic acid methyl
- phenyl ) - NF-hydroxy-acrylam de was prepared (70, 0.57 g, 9I%yield). LCMS

(mz): 426341048 (Mrl). Exanple 81: preparation of
(E)-N-hydrox-(41(5)-1-12-(3-neth | -p azol-1-yl)-etltyll-
pyrrolidin-2-yr)-phenyl)- aerylanlde (71) [Q43] Foll owi ng pr
to those described in Ex 4, (F)-3-(4- )- 142-
(3-net hyl - pyrazoql - 1- eth | kgyrrolidin-2-yItyphe
ester (0.81 g, %]4 was prepared from N
142- brono- et hyX1- 3-nmet hyl - 111- pyrazol e (0.65g< 3./]4 mol ). [0244] Fol | owi ng
procedures anal us to those described in Exampte 2, (E)-N hydroxy-3- (4- {
(S)-1-[2-(3-nmethyl -pyrazo 1-1-yl)-ethyl[-pyrro lid in-2-ylt

- phenyl ) - 4&¥5%] amAdeixwaso gk ep&-pdro(idih;2-0-pbyh;ac8Magd medyl csteQGVO g i z) :

341.1987 (4%81’), acrylonitrile (1.1 g, 22 mmol) and silica gel (4 g, grade 62 60-200 mesh 150 A) was

ocedur es anal ogous

acryll@ “aci d met hyl

stirred at room temperature for 24 h. The reaction mixture was purified via silica gel column
chromatography to give (E)-3-{4-[1-(2-cyano-cthyl)-pyrrolidin-2-yl]-phenyl} -acrylic acid
methyl ester (1.2 g, 98%) as a colorless oil. LCMS (m/z): 285.1 (M+1).

Step b: preparation of (E)-3-(4-{1-[2-(1H-tetrazol-5-y1)-ethyl]-pyrrolidin-2-yI} -phenyl)-acrylic

acid methyl ester

NG CJ)\ HI\,I Y o)
\\\ NN §
¥ \(\\ A o~

[0259] To a solution of (E)-3-{4-[1-(2-cyano-cthyl)-pyrrolidin-2-yl]-phenyl}-acrylic acid

methyl ester (1.0 g, 3.5 mmol) in xylene (35 mL) was added azidotrimethyltin (1.09 g,

5.30 mmol) and the reaction solution was stirred at 130°C for 16 h. The solvent was removed
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Exanpl e 82: preparation of

(E)-N-hydroxy-3-(4-:(S)-112-(5-nethyl -pyrainl-1-yl)-ethylipyrrolidin-2-yll-ph
enyl) - aeryl anP awINBNS [ 0245] Fol | owi ng procedures anal og8GYEPWIYIéLE descri bed
in Exanple 4, (E)-3-(4-t(S)- |42-

(5-met hyl -pyrazol -1-yl)-ethyll-pyrrolidin-2-yll-phenyl)-aerylic acid nethyl
ester (0.54 g, 1.6 mmol) was prepared from

1- ( 2- br ono- ethyI -5-net hyl -1 H pyrazol c ﬂO 52 g, 2.6 mtglé; 0246%3F0||0WI ng

pr ocedur ednggH &d 5@8@5@5%@ %fﬁé%eere 5 BistplVed Bt wdiynEydrgx %YL 3- (4- {
(S)- 14245w”£a{ehwlm|@m@age@darelmmlakut@h}zeﬂmrhnw hydrodhmnlae 2A¥/{1116V@$1E@é’5| skpadgédy| am dc
was prepar.ed 72 0.57 Exanpl e 83:

prepar at i &1 f%&ow&w&w‘a%y% e&ﬁaﬁe@sylthfnei@k(@ clelP'ilq'q fﬁl@fl@r{éﬂ hsAr ey g ol - 1-y1) -
et hyl | - py rin@bigehidragery VireRHGBN%I waeﬂhy&amdm r1)ovEQ3didh k@l WitRg-dpr@cedur es
anal ogous to those describhed in Exanp (E) - 344- 1&8) 142-

(3-trill uSPHEFHETHVE Y4590 foa9vR L6 £ gf1y xeéﬁwll]vﬁycwﬁluwd tg the naxtstey pithoy
enyl) - acr ¥ihrtheEpaGicdioneLys (@shens(QMATY. 2.3 nmol ) was prepared from
1(2-brono-ethyl)-3-trifluoronmethyl-1111-pyrazole (0.50 g, 2.6 mmmol)

o N SR A AR G ISET TG e Ay i i
-yl)-et hy plbef% W'}y de was prepared (73,0.62 g, 89%yield). LCMS
(m/z): 2&66703 FoMg proé’é%%%%(og&ﬁ%%%’&'dI&P%Q&%’EQ?%ﬂ%Jz Ejamml g 84:

preparati

( E) - N- hy d( Byeti83zol-AyD-qtipdiniyedak dih-21y Dplenply-byry lnacrdohdtiebil nst@-(YQ0 pdhievey 1} - acr yl ami de
(74) [024 r Exanpl e 4,
e e pot aee i e A e B e

equi val entcrglmidst(3hEamgl Zmyiek)- UMb omizdé29. I Bl (BHAR- [ (S) - 1- ( 2- |m dazol I
-ykethyl ) - pyTrolidin-2-yll-phenyl | -acrylic acid methyl ester (0.16g. 0.49

nmol ) was mgﬁgﬁrggdty[,fc rbeetlife BPhRYALi6 Sdtbikazbled- | M dazol e hydrochl oride salt
(0.30g. 1.8 mmol) 0250] Fol | owi ng procedures anal ogous to those described in

Exampl e 2, (E)-N-hydroxy- 3-
\ X J\O/

N \I/\\
— T
N =N N\\ N

N N—N

[0261] To a solution of (E)-3-(4-{1-[2-(1H-tetrazol-5-yl)-ethyl]-pyrrolidin-2-y1} -phenyl)-
acrylic acid methyl ester (1.0 g, 2.1 mmol) in dimethylformamide (5 mL) was added
iodomethane (1.91 mL, 30.6 mmol) and sodium hydroxide (1.64 g, 30.7 mmol). The reaction
was stirred at room temperature for 2 h, ice water was added, and the resulting mixture was
extracted several times with cthyl acetate. The combined organic layers were washed with a
saturated aqueous solution of sodium chloride, dried over sodium sulfate, filtered and
concentrated in vacuo. The residue was purified via silica gel column chromatography to give

(E)-3-(4-{1-[2-(2-methyl-2H-tetrazol-5-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl
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1441- (2-i m dazokl -yl -ethyl)-pyrrolidin-2-yl1-phenyl]-acrytam de was prepared
(74, 0.011 g, 6.3%yield). LCV5 (nmuz): 327.1821 (M1-1). Exanple 85: typical
procedure foV¥O3RWHIKESi s of triazole anal ogs [0251] A m xPUFEPW/053421
(E)-344-pyrrolidin-2-yl-phenyl Facrylic acid nethyl ester (5.52 g, 20.6 nmol),
3-butynyl p-toluenesul fonate (4.55 nL, 24.7 mmol) and potassi um car bonat e
(5.98g9. 43.3 nmmal) in acetonitrile (15 nlL) Was heated at 65C for 9 h. After
cooled to roomtenperature, the reaction m tered, concentrated,
and puri f icger @ilassilis &§M%€VZ)%2JW+6N%W)§9@6{§H§ i éﬁ@y]rHéteFrééqlé[}’é) was
recrystal ki fr§ 1AM - NG DL ARSI Ly AVt AR tHy FsteB 0l d 27%. LCMS (m/z): 342.1

ynyl - pyrrol ?g%% 2-yl) b{?gh}gnﬁiac}?yl iC agl d rrgt hyl est er ( 6)8 g, 63%yield).
LCVS (rali a4, 2 (1+1), [0252]To a suspensi on of

(E)-314-(1- but - 3- ynyl - pyTroti di n-2-y1) - phenyl kacrylic acid nethyl ester (50
ng, 0. 176 Bxample)o4omdpharialy bf (BZ-NAiey df &3 -5B(40 -2 02-méthyn@HL tptradol-B-yliextiylf- e of wat er
(0.7 nL) apcrotiéint2~ya)pmengl)-acBlamidt }81ver e added a sol uti on of sodi um ascorbate
(1 Min water, WO 2(109/118305PCTI EP2009/ 053421 18 ELL) and copper sulfate
pent ahydr 48262 4. Holtay)ing the@dnresulatogag terihrtadeeriekindixampled. (H) gordudry2-f or 16 h,
di I ut ed Wrﬁeﬂlﬁ/y\@igq@traé&%?ylwg\%gefqglidg%y—ég—%%n?g-_%?%li@&% hBgyisak! d30@g) washed with

col d water rie
42- (| - benzyivendd to 48);:19-hgJroxyi- aﬁ‘b{lmpﬁllemdﬂw[l PH-tgyazelgl-yldtethy2pyididphe iyt ) - acryl i c

acid et ) eRLen AR WD (R0 el )| WURCFIA) 112, (VD) Bxampl o e

preparat i dro 1-12-(1- rrethyl 1H— 1,2,31(riazol -4-y1)-

ethyl 1-pyrrolidin-2-yll- h&)& %* aeryl am de g %1 253] Fol I OW ng procedures
anal ogous Exampkdsergbyatiphed E)-N-mdapsyret-dg2-4methyl- eﬁ)tewzoh‘ér@ﬂ)wlls (4-1 (5)-
| -[2-(1- quwm-%yﬂhnhezw@jaemlwdp184)y1) ethyl ] pyrrol idin-2-y1)-phenyl)-

acrylamd dfro azi donet
(G e (Tods D) ST P P et 1S T DS D fp mpte 20 (R ey st o
ECVS (M Z hieth34 2H4ctfablt L) y1)-EX AP r1i8in:2-yf -@pak Blab@hic &fid methyl ester (140 mg) was

o o T R T Y R G b sy B Pt 81 Fol 1 owi ng

proceduresphaiyalae@auﬁdet(ezt6m(n%e43te$rerd)bledMsmmExanpllm(&Bland 2, (E)-344- ((9S)-

2- b I henyW\hyd
2 R B A i e
(E) - 344- ( p@ I’O?II}E’ ﬁcr I|c a | nmet hyl ester. LCMVS
(m'z): 4620%4{ MrE)io ée@ut%@anaf%@&ﬂ% AbdcQsPibed in Example6 3-phenyl-1-(3-

(E)- N—hydroxy3(4-{( -1-1241-trimet hyl silanyl meth
[ 1, 2, 31t r itERerangeiiy]- B@PMWH pyAzelot-yidpest epnqe-(agéaymsamqeaﬁp@é Thpmyl-1-

[0255] Fol | WgroRl-8SE 1 1.90904S .9 aihase described in Exanples 85 and 2,
(E)-N- hy roxy ?—e?ﬁlﬂg%ﬁg@a ! ]ﬂ

[-trinmeth t.h 1- triazo et

R (o R XS i e e s ey Mo G T R
and (F) - 3}Adit- ”(Blirrfﬁol&éﬂlﬂhypweﬁﬁj I lHpPraZol Yy - @ve Ny rkcdia fnyd- Ylﬁpmb'@aﬁ?ﬁchw ester.
LOVE (1 z): acid meLLy?esger (0. j&g 0.9 mmol, 69% yield) was prepared from [3-phenyl-1-(3-

trifluoromethyl-phenyl)-1H-pyrazol-4-yl]-acetaldehyde (0.35 g, 1.31 mmol).

[0266] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
[4-(1-{2-[3-phenyl-1-(3-trifluoromethyl-phenyl)-1H-pyrazol-4-yl]-ethyl} -pyrrolidin-2-yI)-
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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Exanpl e 89: preparation of
(E)-3-(4-KS)-1-12-(1-benzyl -1H 11, 2, 3Hri azol -4-yl)-ethyl | pyrrolidin-2-yll-phe
ny1) - N- hydr 0X§ 2@@i18305am de (78) [0256] Fol | owi ng proceduPEYEERAYSEBUS to t hose
described in Exanples 85 and 2, (E)-3-(4- 1(S)-112-(

-benzyl-1H[1,2,,Htriazol -4-y0-ethyl]-pyrrol id in-2-ylt

- phenyl) - N- hydr oxyacryl ai nidc (78) was prepared from azi donet hyl - benzene and
(E)-314-( |-but-3-ynyl - pyrroI|d|n2 yl) henyThacryllc acid nethyl ester. LCVS
(nth): 41§x5m i1 preB(r (%N-lpid f)ﬁ'ﬁ&? I2-1(Z)-hydroxyimino]-2-(5-methyl-

(E) - 3- 14- L]JS)he'_‘LXI' l-pyragol- 47341& Hbylppwrgdin2 1} 1phﬂy'?zaezlam"éez@r'l 4-y11-
ethyll-pyrrolidin-2-yl)-phenyll-N hydroxy-acrylam de (79) [0257]Ep||omnng
procedur es anal ogo to those describeg in Exanples 85 and 2, (E)-3-[4- aS)-
4-1241- 44- Am nE=phenyQ- 1H41, ZF%JLFIBZOL44 yrkethyl;‘4yr{olld in- 2-9

0- phenyII-Nhydmex% acrylan1d¢ 79)] was prepared fry “<néld. ‘phenyl am ne and
(E) - 34441- but= yl pyrrolidin-2=0- phenyl Eacrylic acid thyl ester. LCMS
(wiz): 419. -1). Exanpl 1. typical proceduqzépor synt hesis of tetrazole
anal ogs: Step a: preparation of
(E)-3-14-f142-cyano-et hyl Fovrrolidin-2-yll-phenvll-acrylic acid nmethyl ester
[ 0258] A nil%6dl e &P a@Eyed3olpgopyfil FbbA@i-rp2rglidiphehytyvibearyliciacidawity! etarhy | est er
(1.0 g, 4&3)5 r'n%rm|7)mrﬂ{'ﬁgfnyﬂ7ﬁral'irﬂcrtlll),lﬁrrﬁajm&e(g miBaQ YRRL kridhnfihd (0P34 91%' (4 g,

grade 62 was stirred room tenperature for . The
reaction ﬂﬁﬁ?amEﬁMmézﬁuﬁmfléHmWhﬂr1@Whﬂd&lgﬁwwbﬁwuﬁﬁw@%wéﬁﬁ@bgraphy to give

(E)-3- 144% 163m%@)”%a%r%9a&%8 EI‘RJ ttheEh‘l@ngﬁnQaﬁﬁ‘%;sjexiréé}éd/:le%%teﬂg'\ﬂthmt hyl ester
(1.2 g, 98% col orless oil
pr epar at i @n:hbfomethane The combined organic 1ayers were dned over sodlum sulfate, ﬁltered and

(E.)-3- (4 cg'llc%@tra(eh nlguctxgta[:l@ﬁlg Iresﬁl'ué( LVES%JME& Vlgﬁgsq@dlﬁrgihyc}gogatagr%?wbé‘}%cr ylic

aC|d nmet hyl ester tion of

(E) - 3- 144@6{@1&@%@@1@?@9@% gprmiqi th@ﬁlﬁe canpepogyieatpyicldae p yelloy adlei d met hyl ester
(1.0 g, 3.5 mu 01) in xylcne (35 nL) was added azidotrimethyltin (1.09g. 5.30
mol ) and [6Js€] I easldvwaRy §0ddbrcOfhaasusss ihbEcalscibedlid @&ample 21G:)IN-hybigysol vent was

renmoved
4-{(S)-1-[2-[(Z)-hydroxyimino]-2-(5-methyl-1 -phenyl-1 H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-
yl}-phenyl)-acrylamide (84) was prepared. LCMS (m/z): 446.1 (M+1).

Example 98: preparation of (E)-N-hydroxy-3-{4-|($)-1-(2-pyrazolo|1,5-a]pyridin-3-yl-
ethyl)-piperidin-2-yl]-phenyl}-acrylamide (85)

[0269] Following procedures analogous to those described in Example 3, (E)-3-{4-[(S)-1-(2-
pyrazolo[1,5-a]pyridin-3-yl-cthyl)-piperidin-2-yl]-phenyl} -acrylic acid methyl ester (0.086 g,
0.221 mmol) was prepared from pyrazolo[1,5-a]pyridin-3-yl-acetaldehyde and (E)-3-((S)-4-
piperidin-2-yl-phenyl)acrylic acid methyl ester in 47% yield.

[0270] Following procedures analogous to those described in Example 2, (E)-N-hydroxy-3-
{4-[(S)-1-(2-pyrazolo| 1,5-a]pyridin-3-yl-ethyl)-piperidin-2-yl]-phenyl} -acrylamide was prepared
(85, 0.04 g, 0.102 mmol, 68% yield) as a yellow solid. LCMS (m/z): 391.2(M+1).
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WO 2009/ 118305PCI TEP2009/ 053421 under reduced pressure and the residue was

di ssol ved in an aqueous sodi um hydr oxi de sol ution, washed with ethyl acetate,
and neutral iVYea'oMilt8BS1 N hydrochl oride. A yellow oil waSCHEPpHPESEE1from t he
aqueous | ayer which was extracted wi th nethyl ene ehloride:cthanol (4:1)

several tines. The organic |ayers were conbined with the yellow oil, dried
over sodiumsulfate, filtrated and concentrated in vacuo to give 1.6 g of a
yellow oil, which was used to the next step wi thout further purification.

LCMVS (mi X)E'xaggg 98: qual)atlomlé{w Qoxg k-{2gpy ragolo[1,5-a]pyridin-3-yl-

( E) - N- hydetwy)-2gempn2ryipphepyl-acgilzmise (8 yl) ethyl | -pyrrolidin2-yl|-phenyl)-acr
yl am de” (o[ 0200] Sol) 009, PLRRES o5 ANELBHSE emb RO 25AGTH0%E. 1
O-acrylic p@.ﬁkcﬂo mﬁtaﬂwrldﬂhﬂ dret{y)@Q@epah Q)yl Waenyd pavelid @dl hahyl ester (0.042 g,

A e L e T S [ R

typi cal prampadmyapﬁeﬁyl)-adrklyd a@ld iahy Estérek b adbhwesl i022% yjddR61] To a sol uti on of
(E)-34. 4- 142-(111 tetrazol-5-yl| -et hyl ] - pyrrolidin-2- yI | - phenyl |- acrylic

acid nmeth tﬂ}ggh i added

i odonet ha#t)am? [{-OIQOJV{% BCeéurnL’ls no lgr%(gthg%) gcmé%]({ gr oxl @éﬂh@OWY m nol ).
The react i{éh(Shg2 syrlamlcéuSaipyrlcblofﬁrxleﬁmeactmné yll]mhelﬁ/lhacryl@reidwaftdeprem@ added,

and the r e tip thyl acetate. The
conbi ned g@;gg?gglogﬂ;g%gﬁﬁeﬁsymgg}% % %é)ggs%?%frsét @2543%@\?&@ sol ution of

sodi um chl oride, dried over sodium sul.f ate, filtered and concentrated in
vacuo. Th&xpwgledds W\H§a'pﬂﬂ?qe1’1"@d‘"\ﬁiya‘h§f'f pladiepdPiRSP AP AI@NEH at ogr aphy to gi ve
(E)-3-(4-11-12-(2-net hyL2H tetrazol - 5-y1) - et hyl kpyrrglidin-2-yl| -phenyl
)-acrylic acid nethyl WD 2009/ 118%05PCTI EP2009/ 053421 est er (0.15 g, 21%
LCMS (rniz): 342.1 (M14 )ﬂ and (E)-344-1 |4241-nethyl -1 Htetrazol -5-y1)-

et hyI] pyrrolidin-2-yll -\phenyl) acryl 1€ acid nethyl ester (0.20g. 27%
L,CMB (rniz): 342.1 (Vitt )). Exanple 94: preparation of

(E) N-hydr oxy- 344- 11- 1242- fret hyl - 2114et r azol 5. yl)-ethyl | pyrrolidin-2-yll-phe
nyll-aeryl am de (81) [0262] Fol | owi ng procedures anal ogous to those described
in Exanpl ¢0273] (E 034q016d1(0 )_s()lgtlon of 2-(4-bromophenyl)piperazine (4.07 g, 16.0 mmol) and

met hyl - 2Htgtiagel (15n§L1)229$1BXi)IHPééEt694 (56D Ay dided PRENYL Lr AChYlibKaaci d met hyl
ester (130 ng) was converted

(E) - N- hycl(h 650}« 22 o)) 1121&2:4@%@9 W}}I)DEH—SP@%“? givighe Bagjioy maxtyy Mas igted 81G°6i n- 2- y1 | ph
enyl | - acr yb,ariduéBdarfbd @pooé@eﬁﬁéka@drg)and LB 14118 'hZrhe R43ion hf&dre (ML) -

slowly treated with saturated ammonium chloride (150 mL) and extracted with ethyl acetate

(200 mL x 3). The organic layers were combined, dried over magnesium sulfate, filtered and

concentrated in vacuo. Purification via flash silica gel column chromatography (heptane/ethyl

acetate) gave 3-(4-bromo-phenyl)-1-methyl-piperazine (1.89 g, 46% yield). LCMS (m/z):

257.00 (M+1).

Br
Br

[ +

ZT
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Exanpl e 95: preparation of

(E) - AIN- hydroxy-3-(4-11-12-(1-nethyl -1Htetrazol -5-yl)-ethyl |l pyrrolidin-2-y11-
phenyl ) - aer WARMY&188®E2) [ 0263] Fol | owi ng procedur es anal 8§66E2009B43bse
described in Example 2, (F)-344-)1-[2-(1-

nmet hyl | EEt et razol - 5-34) -ethyl ] -pyrrolidin-2-yl1}-phenyl)-acrylic acid nethyl
ester (140 ng) was converted to (E)-1X-1tydroxy-3-(4-)142-0

-nmet hyl -1H-tetrazol -5-yl) - th%lkpyrrol phenyThaeryl arnidc (82,61 ng, 43')/0
yield). LIS (mlgysolaes of gdéoramerphenyliEl: épl%aﬂ?ﬁ (AP 303 @woaf

(B)-N hyd'b?%&'dl&'l 44 R: 31? d@&tﬁl@&]‘g{/&é &€ 3ot 4,70 llnlqh@r) @RQ acetic acid (1.2 m

hyl phenyl ) - 1H pyrazol - | -ethy ¥rrolld|n ypt henyl | - aer anlde (83)

[ 0264] Fol G0 fb%&lédﬁ[r evgasaﬁ%fﬁa@dd% r aﬁet?’fYB%féhﬂjé@EP Pl é 6%“@%}?;9

[ 3- pheny 11&ukide miNtht WdOSRRBLNYOM ¥hke b BY TRZQhctidn Wida6al @ehﬁkahmdle (0.57
g) was preﬁﬁred from 3-phenyl -1 - (3-trilltioronethyl-phenyl)

Il - pyrazol yhace%ﬁeb%frsa%wba Safuoaz%*sqw%ﬂur’ SRAFURYD IE?F%]@HG?lé'éonaﬁ%t‘H@%%q“f’%lst hose
dﬁscr : bed ng))lﬁtuﬁ?‘cﬁl%mlﬁn 3hloxf1d&| &ﬁﬁ'o()erina%ﬁ}m sulfate, f;lltered arlld1 (ioncenﬁratlegl in vacuo. i d
phenyl - rifluoronethy eny pyrazo et hy rroli

i n-2- yl) HekspfiRaer Jrsheilise d C%Pﬁfri)'ro’é‘gtf’%rﬁplt 3h%§*§e/e%ylga<:ﬁﬁtﬁ gavaé&? i{% €rd) was
prepared fhrap- ﬁl@n}ﬂﬁﬂlﬂiéhryﬂ-ﬂﬁerazm 1-yl]- ethyl}-pyrazolo [1,5-a]pyridine (786 mg, 50% yield).
trlfluoronerq¥%ﬂ h%ﬂéé) 14 pyrazol -4-0] - acetalde%yde (0.35 g, 1.31 nmol).
[0266]Foll6aﬂ 5 M) anal ogous to those described in Exanple 2,

(E) - N-hydroxy-3- [441-

(243- phenyl-1 rifluoronethyl-phenyl)-1
-pyrrolidin-2 xl) “Rhenyl | -acryl am de was
a brown solid. raiz): 547.1 (Mtl).
Exanpl e 97: preparation of

razol - 4-yl ket hyl 1
ed (83, 0.14 g, 0.25 nmol) as
/118305PCTI%F2009/053421

(E) - N-hydr oxy- 3- ( 4- .2-P"( Z) - hydr oxyi ni nol pheny! -1 f| - pyraz
-4-yl)-ethyll-pyrr @ -y0- phenyl) - acryl am [0267] To a stirred
solution of (E)-34 A ol i di n-2-yl - phenyl) y acid nmethyl ester (45
mg, (117 nmmol) in AR-dj net hyl formam de (1 nit) was| added tricthylam ne (0.074

0.537 mmol ) and 2- brygno- 1- phenyl-111- pyrazol - 1- et hanone (50 ng, 0.179
m nol). Water was added and the resul ting naterl | was extracted repeatedly
with

[0275] A mixture of 3-{2-[2-(4-bromo-phenyl)-4-methyl-piperazin-1-yl]-ethyl} -
pyrazolo[1,5-a]pyridine (1.0 g, 2.49 mmol), methyl acrylate (0.458 mL, 4.98 mmol), N-
methyldicyclohexylamine (584 mg, 2.99 mmol), tri-(tert-butyl)phosphine-tetrafluoroborate
(28.9 mg, 0.0997 mmol) and Pd»(dba); (22.8 mg, 0.02 mmol) in 1,4-dioxane (10 mL) was
flushed with nitrogen and heated at 100°C for 1 h and at 135°C for 1 h under microwave
irradiation. The reaction mixture was cooled to room temperature, filtered through Celite pad,
and concentrated in vacuo. Purification via flash silica gel column chromatography
(heptane/ethyl acetate) gave (E)-3-{4-[4-methyl-1-(2-pyrazolo[1,5-a]pyridin-3-yl-ethyl)-
piperazin-2-yl]-phenyl}-acrylic acid methyl ester (0.978 g, 97% yield). LCMS (m/z): 405.30
(M+1).
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di chl oronet hane. The conbi ned organic |ayers were dried over sodiumsulfate,

filtered, and concentrated in vacuo, and the residue was purified via basic

al um na chr oWV By (0-20% met hanol in dichl or onet haREYEPWIRAS2Y the title

conmpound (65% yield) as a yellow oil. [0268] Fol | owi ng procedures anal ogous to

those described in Exanple 2, (E) - N- hydr oxy-3- (4-

{(S)-142-[ (2 - hydr oxyi m no] - 2- ( 5- ner hyl - 1- phenyl -

H- razol 4-y1)-et hyl kpyrrolidin-2- yll-phenyl)-acryl am de was prepared.
py B.Z;y 2?481 1pyr IP\?Erztlin I 3-1gks¢ 'évdwgc Ibéﬁ)ayla‘t'? 'tff‘y”"'([z( methy'-p P

(E) N4I ydrl Wdal-3vi)-4 5')-1)1)6(2'2"15;#% ’mlfa%défrfplm‘cfﬁtﬁr@7g/| et hyl) - p| peri di n-2-yl

DL VLR PSS 8Bl hOSCRLERN] QR OEEMLER AR 285 4 (hose

, 5-a] pyri dleﬂaoSyoﬁ}boeﬁthy)) -k al4- m -(2-n2etlyy1-1 Hphénp Ll -alei ypipeazaet dcaneixhyd  est er

(Sr azot of £8 TRy rPa R e kDL saha? (85 V3a( ) - -

pi peridin-2-yl -phenyl)acrylic acid nmethyl ester in 47%yield. [0270] Fol | ow ng
pr ocedur e$02drhl ogollsvieoprodvdsres debgoustiethosernicExidaphdxample2) 3{MN(Ry 2 oxy- 3-
14-RM 1- (ﬁ?/n )r?_%gligliugéyl IVluyl) IS)hené/l] -4- H2 (2 énethf/]l IH-indol- i :E/l) Iy}ll]l-pai‘%g.r%ine | -carboxylic

, 5-a] pyri pheny was prepared (85,
0.04 g, am@zerh‘vmﬁ este884.\pb erled ) 7%akva py@larlecb‘fvo@dFMd(E)Q@@(mézf)onyB@!bﬁl Mo ).
WO 2009/ 1 £l r ’ 8

()N hydP BT 9 K G By B e R kP Ry S an- 2- 1 1 - phe
nyli-acr yl(hlrilm@ LSB’I)S (mO270PRBEM+dWi ng procedures anal ogous to those descri bed
in Exanple 3, (E)-3-(44(S)-1-(2-

pyr azol of ExampleRysd gheprdaion afqthmlnyu@@@ga@ {Z-Iﬁ/étﬁyl-ﬂt[g-f@?/h)eﬂ%@ﬁﬁhh@ol@cjl}j met hyl

ester (0. Q4 QAQ_QEW I Rk ged from pyrazol of
L5-a[ pyri dlﬂﬁ-] -lli/l aa cet de%?}ggyand@@%) 3454- 4- azepan- 2-yl - phenyl)-acrylic

aci d met hyd27@pt eFolasving me&dd@ms @alogb t@A%ecyicribed ih@RdRpleal, {E)W ngirgyacedur es

R e e A R T I S O
-acryl am deé mpassoprveparapered 86m (B)-024- égmetﬁyl(]5(2 pyrmblp[lfﬂ)%)yidai glyl-asylp. yel | ow
el L faﬁlg?)a)gl ﬁ-gn%ﬁ%[;%g%a id mgﬁ}%npter (7 mg) L(}/l\wé ?m)z) Q &fﬁ\qnglr)e for synthesis

of pheityPHS

Example 103: preparation of (E)-N-hydroxy-3-(4-{1-]2-(2-methyl-1H-indol-3-yl)-ethyl]-
piperazin-2-yl}-phenyl)-acrylamide (89)

&W Lo - ;

N H x J\N/OH
C N H

! (

>L0/&0 N

[0279] A solution of 3-[4-((E)-2-hydroxycarbamoyl-vinyl)-phenyl]-4-[2-(2-methyl-1 H-

ZT

indol-3-yl)-ethyl]-piperazine-1-carboxylic acid tert-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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Br [0273] To a cooled (0C) solution 0l12-(4-bmmophenyl) pi perazine (4.07 g,
16.0 mmol ) and triethylamne (17 nL, 122 mmol) in acetone (50 nL) was added a
sol uti on of WeeWyll1ssEdi de (1.4 nL, 22 mmol) in acetone PEOERYWYE¥EE 50 min
and the reaction mxture was stirred at 0OC for 15 m nutes, warned to room
tenperature, and stirred for 16 h. The reaction m xture was slowy treated

W th saturated ammoni um chI oride (150 nL) and extracted with ethyl acetate
(200 nmL x 3 The organl c layers were conbi ned, dried over magnesi um sul fate,

filtered & @asﬁ*fe@h% At sp-@ringtadd B-ingslp i ipereaing2 o) abrnydracndamigel  col um

chr omat ogrgphy mgheps ane). atdws (acpted e)Mgpye
344- br ono- pheny14-1-nethyl - pi per a2| ne (1 89g. 46%yield). LCMS (nz): 257.00

M1 /118305 Cl T 053 0274 | f. .
5 (- br on g‘ﬁgﬁg B B"&thé@%%%?ﬂ%r’ 1 XhoSidinss-
pyTazol of ! Wﬂ"n ée‘fcﬂag'h (753 my, 4.70 mol) and acetic acid

(10, ybhahplr e %Pg/o%g%&g%%&anq DustETo AU SOl [ SE R Rpr Oy r i de

(1.92 g, e resulting mxture was sti tenperature
for 4 h. Tkéyréatpyrelafi ﬁ{ahr/edlvxésyldthlyl)mramnﬂaylbpﬁwvl acetiated myhglveldr wi th a

sat ur at ed“gﬂprggaezd i@gl&“(m/ I £ARN ﬁ@gﬁf solution, a saturated aqueous sol ution
e

of sodiumc ried over nesi um sul fat e, filtered and concentrated
in vacuo. Purification via flash silica gel colum chronatogr

(hept ane/ 3%y afelioatiey prggsdercganalogap tg oscslersiipen &rfgmple2. @?\hwd“ﬁiyﬁer azin-1
-A-ethyl } -{@y ﬁém&pi b- l@ra%wﬂs Q}SQI%& £8B.MB1)- é@re(%n)f&?lpﬂhenﬁ%km&bﬂ 401. 00

04+1 ). m xage of rom)t | per azi n-
-yi d- et hy P2 mg ph\i%lpbqp&reéfral}l@ﬂ -dit-Hemethylg -@; pyzazalgllrﬁvﬂpxrldlmﬁhwylhcr yI ate

0.458 m—11 ra9i@- ny A6l Y6 fl z 2 |
§r| (tert pt?gt yl) 2%%%hllrl}\llg&?2¥rcg% I ajo%lgggﬁ? e@( g%]\ggm yrg%ogg n’%rlo) ), and

Pd2(dba) 3 ar & __ Xa ﬂ. W th
ni trogen ﬁrmg% gbé% 1 ‘fﬁl Bk 23 ]|a§5[@f 6"?% n%ﬁﬂﬂ’eiy yﬂ? g’fQ)V\/ave

irradiati & ﬂ?‘e%m&‘b‘* Bd to room tenperature, filtered
t hrough ﬁbjég%fo?rg E)ov&ﬁlp rg%?ﬁ%péna%gglg# {illoseaa% albe{ Hrldx]:ilnﬁﬁt'jl 8:4} 3V{3aﬂ1}colr i—h silica

gel colu ept an te
(B)-3-[4] aﬁ(SDfé{(hyﬂraMC([QSpywa@oB@[l Eih5h aypylrdia? 1v] Sm?ﬂyl}eadnxlIC)acld methyl ester

(o) a0k 4t PRS- ROk UGB b BRAG0 iy - RAthah LD - HAS

and (E)-3-((5)-3-fluoro-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl ester as a yellow oil.

[0283] Following procedures analogous to those described in Example 2, (E)-3-{3-fluoro-4-
[(S)-1-(2-pyrazolo[ 1,5-a]pyridin-3-yl-ethyl)-pyrrolidin-2-yl]-phenyl} -N-hydroxy-acrylamide was
prepared (91, 0.029 g, 0.074 mmol, 66% yield) as a solid. LCMS (m/z): 394.9(M+1).

Example 106: preparation of (E)-3-{3-chloro-4-[(S)-1-(2-pyrazolo[1,5-a]pyridin-3-yl-ethyl)-
pyrrolidin-2-yl|-phenyl}-N-hydroxy-acrylamide (92)

[0284] Following procedures analogous to those described in Example 3, (E)-3-{3-chloro-4-
[(S)-1-(2-pyrazolo[ 1,5-a]pyridin-3-yl-ethyl)-pyrrolidin-2-yl]-phenyl} -acrylic acid methyl ester
(0. 045 g, 0.083 mmol) was prepared from pyrazolo[1,5-a]pyridin-3-yl-acetaldehyde and (E)-3-
((S)-3-chloro-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl ester as a yellow oil in 18% yield.
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Exanpl e 101: preparation of

3444(E) - 2- hydr oxycar banoyl - vi nyl) - pheny1l-' 442-(2-net hyl 1H i ndol- 3-y1) -el kyl |
- pi perati ne-1IO¢WP/HEX3P i ¢ acid ten-butyl ester (87) [0278FFEPIBMSHG! pr ocedur es
anal ogous to those described in Exanple 100, 314-( (El- 2-

met hoxycar bonyLvi nyl) - pheny11-442412-met hyl -1Hin d ot-3perazinc-1
-carboxylic acid tert-butyl ester was prepared. LCVS (mz) 504 32 (M+L).

[ 0277] Fol I OWI ng procedures anal ogous to those descri bed nple 2,

3144E1- 2- | a} Oxgeg}\ﬁwwed%ehw?gméﬁ ie described in Example 2 (E) 3 {3 chloro 4

-442- (2- n%blyl(z ;yﬁai(ﬂtqog aﬁsymal}n?}llmylsq)yhomn E@glﬂﬂéryl I-N=hS Ao RAXH 1hGida Glad

ieri-butyl ester (87 epar e

3- 144(E) - Qr%ﬂfm?%y%%%ﬂw H\WW@O wel%éﬁwﬁf Whrosqlis. hePhypyz): 41 LT (M),
[1i-indol-3-yl)-ethyll-piperazine-1-carboxylic acid tert-butyl ester (113
ng) . LCNVS Exaple:105Qiregarafibnlyf (EEX-30ah e o UORS)- pRepaiald] Di-affyridin-3-yl-ethyl)-

( E) - N- hy dip@ryplidin{24yl|-phdnyeN-hydibxytackRlamzden@d)nyl - 111- i ndol - 3-yl ) -

et hyl 1- pi perazi n-2-yl | -phenyl)-acryl am de (88) [0278] Fol | owi ng procedures
anal ogous [§2861 ho&ellaasTprpdzdures malbgauspd tro, defcEpedNniixameley3; G)-3-{2-fluoro-4-

(o Tt T oA 5t Rt g i phen )
- (2- pyr azd0-6§31g. 8343 plyrmi aph-yBld)wagpiepdryd frgpn perrzokd| hs2pyripiptierhykbetylddpdy| i ¢ aci d
met hyl estLef E( Sjg)ﬂuot’oq\l?grc(h an? ?/l p%%l%’l)gac()g/} %Ezlé)met@%{%)b )JEQ@W ofir epar at ion of

(E) - N- hydr oxy- p| peratin-2-yll-phe

nyl) -acryl am de (89) [0279] A soI ution of

344(( E) 21‘1%8&} oxiy:@ éﬂ%&%ﬁmeﬂwhwbﬁ%ﬁ«;/lhpsezﬂcsmb%bm ke pple21 ) - {2-fluoro-4-

i ndol - ¢I(i1)5§ulazd@d[D@faggzhﬁhﬁﬂlyllé%b%bfblhcﬁn @-9/1 htiSA tNthlyHaéky 18hide H@s 8 MY,
0.111 rrrml i n di_oxan treated with a solution of drochloric

acid in dPEREAGOPOD: @@awizw&mmolwg?«a HHE 2 BEUIOPTAE TS B e SIIF Ded. at - room

tenperature. A brown precipitate was coll ected and dissolved in water. The

aqueous s @xubinpRM08EGs epvasti@co \E -5 {35 -difhiplo-24 (S8 1 -(Apdracand st pariida-3tyd- gi ve WO
2009/ 1183 ey(HpynREQMNSI-APpHehl 1} -N-hydroxy-acrylamide (94)

[0288] Following procedures analogous to those described in Example 3, (E)-3-{3.5-
difluoro-4-[(S)-1-(2-pyrazolo[1,5-a]pyridin-3-yl-ethyl)-pyrrolidin-2-yl]-phenyl} -acrylic acid
methyl ester (0.082 g, 0.199 mmol) was prepared from pyrazolo[1,5-a]pyridin-3-yl-acetaldehyde
and (E)-3-((5)-3.5-difluoro-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl ester as a colorless
solid in 24% yield.

[0289] Following procedures analogous to those 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% yiceld) as a yellow solid. LCMS (m/z):
413.0 (M+1).
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(E) - N-hydroxy-344-1112- (2- et hyl -11-1-i ndol - 3- A-et hyl | - pi perazi n-2-yl|

- phenyl)-acryl am de (89,49 ng, 99%yvyield). LCMS (raiz): 405.1 (Mt

Exanpl e 104:WQRWYABAS on of PCT/EP2009/053421

(E) - N hydr oxy- 3- 14- 14- et hyl - 1- ( 2- pyrazol o[ 1, 5- al pyri di n- 3-

yl -et hyl) - pi perazi n-2-yl | - phenyl kacryl am de (90) [0280] Fol | om ng procedures
anal ogous to those described in Exanple 100, (E)-3-14-E4- nethyl-

-(2-pyrazol o[ 1, 5- a]pyrldln I-eth i perazi n-2-yl]-phenyll-acrylic acid
rethy! osfarmaledofnsbearation g e ghi@j (s tigietiy - gy PO SSHERBI o ng
pr ocedur e@y@rﬁaﬂla }sp'eed-yv%wra@sawla ¢@5Exanpl e 2, (E)- N hydroxy- 3-

1444- et hyl - &2 pyrazol o[ 1, 5-a] pyri di n-3-yl -cthyl)-pi perazin-2-yll-phenyll-a
cryl am de (90, 32Angp 65% was prepas ed fron1(E) 3- 1444- et hyl -

-(2- pyrazolo[m 5- a[py@?dln 3- ylgeihyl) plperazﬂ}JQ yil-phenyll acrylie acid
met hyl ester (50 ng). "I, CMS k): 406.22 (M ——05 preparatlon
of (E)-3-13- PT%@ro 4- 1(Sﬁ | - Z/byrazorofi*S al pyi dht % 3+ y - th&L}
pyrrolltlln 2-yl 1 -phenyll- hbhydroxy aerylanggggzél) [ 0282] Fol | owidhg
procedur es éalogous to t W8se described in le 3, (E)-3-13-11uoto-4-
[(S)-142-pyr olo[1,5-a]pyridin-3-ykethy()-¢&rro(iclin-2-y11-pheny|} -acrylic
acid nethyl ester (007g. 0,178 mmol, 18%yield) was prepared from
pyr azol o[ 10%0p] pyb diittud-oy dadetcall tbalrydid 288 3-dimethyl-1-(toluene-4- sulfonyl) 1H—

Vel oo oy Pyttt Shte B R e S BTRY LSBTV G iR e o 2 °

E>5<arrial e 23(}16 E)efh?} &er fﬂlﬂ(ﬁng'l 47 mh(oﬁgljl 16 lﬁlg-afbﬂfrﬁﬂlm-?? dlilr_n(;]th)(/jlacetamlde (3:1viv) g
a ri dl n- | dl - 2- A- OX acr. am de was
ol Y it b B ot 2 B G R e DR B o

394. 9( Mt lirrgdiatibx &Pl enin@6 angthe patdaiixdute @fs filtered through a plug ofCehte, which was

E) - 3- 13- ehl M 1-(2- | ol -yl -el kyl) -
éyarol|d|§m§99%WhSH@%V%T¥§%%3@g6§W%ﬁg}€¥g%{ﬁ%eeﬁgyﬁvﬁgﬁﬁ%ﬁgi?@mﬁng procedur es
anal ogous pbmtlbd’bﬁfbetwﬁamlﬁ}il bethtd dand a0 mrﬁqnu(nE)hléhcﬂ:SelﬂmrDﬂdle drganic layer

5)-1-(2- 1, 5- d d 1l - 11- li
bt et iy BEPE s s kR e B i it Bisk Pl e Rhemy i acryie

pyrazol of totﬁbla&(ptygandj Iy wdre &@@ltoakldﬂﬁgyldﬁlrmmﬂfa(e E)ld Sncentrated in vacuo to give a

((M3- chIor - 4- i din- n acrylic acid %{ .as a yell ow
o 1 i a0k Grieh Bl b Vs DEERY T8 6 6P e S BB He T FERe1E o otedur o5
analogoushmﬂmmhmgﬁmdégéﬂnhédlrﬂ[Eﬁdﬁmheﬂa awﬁmegsm&m@hnﬁhgﬁﬁml4yl

y- acryl arivbeshalihes aJhH oo “%%%5@%{%%%?3@@ Ay an
of f - whi | e cslotlésdsolil. , CMS (in/z): 411.1 CNVI :

Z

(@]
7
N Oy Oy o
O~ 7 Al O
\\S\\ \ —_— N ‘\\\\
“N
H

[0291] To a solution of (E)-3-[4-((S)-1-{2-[3,5-dimethyl-1-(toluene-4-sulfonyl)-1 H-pyrazol-
4-yl]-ethyl} -pyrrolidin-2-yl)-phenyl]-acrylic acid methyl ester (200 mg, 0.394 mmol) in
methanol (10 mL) was added sodium methoxide in methanol (25 wt%, 1.0 mL). The mixture

was subjected to microwave irradiation for 10 minutes, neutralized with 1 N HCI, and
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Exanpl e 107: preparation of
(E)-3-12-11uoro-4-[(3)-11-(2-pyratol ol E5-al pyritlin-3-yl-ethyl)-

pyrrolidi n- 2YVQP0IpK&y| | - N- hydr oxy-acryl am de (93) [ 0288FFEPI8MSHG! pr ocedur es
anal ogous to those described in Exanple 3, (E)-3-{2-fluoro-4-
[(S)-1-(2-pyrazol o[ 1,5-a] pyridin-311-ethyl)-pyrrolidin-2-A-phonyll-acrylic
acid nethyl ester (0.123 g, 0.313 mol, 26@6yie|d) was prepared from
pyrazol o[ 1, 5-a] pyri di n- 3-yi - acetaldehyde and

(E)-34(9) conceagiddn wcygr FRSTFaRiRnD 2qpEous ey vas cxEpaier witheghvd ass¥aapl ester as a
yel I ow oi Idlch{o%&?ﬂal%@lah&ﬁ% Bgams @&@@k@%ﬁ: BRBInaYAH& cwéntn ﬂu&i@%fdéaed in
Example 2, (E)- | uor o-4- E& & %razol 0 al pyri

n-3-yl - et ﬁwﬁntaﬁd%ra%tq giyf @ ‘H&ﬁé? FRen dlﬂlﬁﬂyh}%wr%&r -] dc was
prepar ed G)gla(blldQ] £ ﬁ -Benyd)-akBBic hadRlethy B3l W £l Hdw dRdaoly ahb aw) sel 4. LCVS
(inlz): Exanpl e 108: preparation of

(E) - 3- 13, 5'”6‘iﬂlylut5ﬁ51r‘6thﬁni’(t P-1- (2- pyrazol ol E5-al pyri di n-3-y1-
et hyl)-pyrrolidin-2-yll-phenyl)-N hydroxy-aeryl am de (94) [0288] Fol | owi ng
procedur e$020p! ogollsvitprbdrdses ﬂﬁb@bdsb@tﬁoidﬂe&){iﬁfmh@xgmp(e 2B)R)3- (4{ 89)58-[2d

theny11- adkyT ikt ATEERG T BebuPo foMies s Polo el y-haR B ERt ed 17 om
pyr azol o[ pteparbd @]Spgérmg,lamsﬁm)dl -mwlaﬂ)ldaehljfdemaradld LCMS (m/z): 355 3(M+1) 1H
E) - 340 2 I
& eol or | esbTRBlPATA PSS G110 Roud b1 S g B S L biEe Gl sBbus To those
dg_scrl bed 7i2a (Eﬂamlflf 2|H) (6&)2((3 JABa FHZ d|HI)L mmoﬁéﬂ—}[)(l&}(nh ;—H)Zz B)(y(malzzd{)ogc -
o epar od (910702 B3 g b e S R M DY Ha e o 3 Bhne Qi 2):

413.0 (M -13§.10, 1&’/1)26202194911813315?(8 ZBEPIZOD%&)SBME 52§M4@3m912 PR&Banktli on of
(B)-3-0-1 -l | -4-yl)-ethyll pyrrolitlin-2-y11-phen
yl) - N—hyd&ox r§$ﬁw d@ ?%é?¥51?%f§¥{§ﬁﬁ

Example 110: preparation of (E)-3-(4-{(S)-1-[2-(1-ethyl-3,5-dimethyl-1H-pyrazol-4-yl)-
ethyl]-pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (96)

[0293] Following procedures analogous to those described in Example 4, (E)-3-(4-{(S)-1-[2-
(1-ethyl-3,5-dimethyl-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester
(37 mg, 0.102 mmol, 61% yield) was prepared from methanesulfonic acid 2-(1-ethyl-3,5-
dimethyl-1H-pyrazol-4-yl)-ethyl ester (53 mg, 0.194 mmol, 90% pure) as a yellow oil.

[0294] Following procedures analogous to those described in Example 2, (E)-3-(4-{(S)-1-[2-
(1-ethyl-3,5-dimethyl-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide
was prepared (96, 42 mg, 0.110 mmol, 65% yield) as a light yellow solid. LCMS (m/z): 383.3
(M+1).

Example 111: preparation of (E)-3-(4-{(S)-1-[2-(1-butyl-3,5-dimethyl-1H-pyrazol-4-yl)-
ethyl]-pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (97)

[0295] Following procedures analogous to those described in Example 4, (E)-3-(4-{(S5)-1-[2-
(1-butyl-3,5-dimethyl-1 H-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)-ethyl ester (206 mg, 0.751 mmol, 25% yield) as a yellow oil.
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[0290] To a m xture of methanesul fonic acid 2[3, 5-di net hyl -

kt ol uene- 4-sul fonyl)-1H pyrazol -4-yl]-ethyl ester (600 ng, 1.61 mnol) and
(E) - 3-0) 4- pyW¥Q 3M0p/dispLs2- y| - phenyl4-acrylic acid nethyl e$CEEPYISNB34Hy, 137
mml) in 10 nL aectonitril e-NA-di nethylacetarnide (3:1 v/v) was added

pot assi um carbonate (334 ng, 2.42 mml). 'The m xture was subjected to

m crowave irradiation for 15 mnutes and the crude m xture was filtered

t hrough a &I@ug of Celite, which was washed with di chl oronet hane. The conbi ned
filtrates WPE pEPHI™PY Rroccapertiplogeusde has dseeribsd indvamplser edr“dfRyrl2acet at e
and aqueo'{'ﬁbﬁmﬁm&[&}ﬁ/hhprlyfi@olsl%h}léthﬁ]lpyr@ﬁ@m@r Q@-Eh&lyl)@yﬁidras@sac%%h@ed three
times with the sanpe solu ed once

conbi ned SFYAIPE] @Wﬁéﬂ%#&? alm%a“"é\r&ld)ﬁa@wégq whﬂshﬁvét@%‘dléé%éhtrat ed in

vacua to give a yellow oil, which was purified via silica gel colum

chr omat ogEaphyple(102 :ﬁﬂ%zﬁ‘hfﬂ(}ﬂ of dE £3-M-gS)- - (hbgizare) fdn®l-ghMe pyrrolidin-2-yl|-

((E) - 3444 p®nyll~-N 243y day-deriniigé ¢98y Hol uene- 4- sul f ony0- 1H pyrazol - 4-y1] -
ethyll-pyrrolidin-2-yll-phenyl kaerylie acid nmethyl ester (423 ng, 0.833 mol,
52% yield) as a colorle i

ss gol i [0291] To a sol utdopPof
(E)-314-((c.)-1-1243,5-dnne & ol uene-4-s Qn §)\-,1/H\f%razol - 4-yll-ethyl}
er (200
| Q

-pyrrolidin-2-yl)-pheg acrylic acid rretﬁyl 0.394 mmol ) in
met hanol (10 nlL) was added sodi um net hoxi de i thanol (25 wtN, 1.0 n[]).
The m xture was subjected to m crowave irradi ation for 10 m nutes,
neutraliz th C | 5P 421 concentrated
. Akt 1l B Ch 800k, M, 2RO LLRA0ORCTLEP2008 053421

i n vacuo. e remal Ni ng queous a S ex d'wt acetate and
di ehl or on@hlhmhenze@n@tbfnme)xoucgad(ﬁzﬁﬂm B d¢trenohen excthplrhd ¢héadide ¢ neiwover nmagnesi um

Ifate a
FZZ- (3, 5- gl rregl?ahp(i% ‘3'32?%['50 ’Tﬁ f‘)sgmg%é/ﬁoglg}?%sgﬁm&%r %éﬁv?f add%dearrllfllﬁe- acrylic
aci d net hyfllXtEQtV@IS e)&sacadyveth mWybnudéorcﬂel Tl @gamagpycrhegre wa@ediby gordtyd used in
th t QW : cridbed i

€ “Ie>e< 2%60?%. %gﬁefsggul_n@(}”dﬂgq &%g&g%g{ﬁ%%t@h%gp ?%%&ﬁra{eﬁ it NRES eSS Ped i n
H- pyr azol brpnyptgthaatdwlibylpyenrak (Hi4e 26%).1 - phenyl ) - N- hycl roxy-acryl anmi de was
prepared (95, 26 ng, 0.073 ininol, 30%yiel d) as off-white solid. LCMS

[ t 3 1 n roce € e) O c 1 m 1 + 10

(1l0n7§)(S 53%9% ( isyliot‘l Jp édh‘l MA%%&QQ MB'Zed e §71/E€2i)9u ?lelt (E?% {452)15(2 0,
(d, 1=16. 1 bp&zeneful[;‘q)nyl egh)é)spy(rmmla 2|-_y)l] p}gnyﬂ_ afrpﬂlc azzlci_wetbylgger((ﬁﬁl 2. q_58 mgobg ( I’ n, 2
11), 1.94 rbd fom 2Lidbmo kaddes Odn OV 6 162.72, |
45) 58, 1336%6/ eq)?33 E%M g.d27 452 %27%3146 {iliwgagébé %1%(2) 68. 52@))54 39, 52.87,

?éia?rgl ezii 9]pr Eﬁo&&h%ﬁo Elrescazng olglguql}omt gse[ slclrllbecrmﬁampl]é%‘l(E) BOMW?S)%Sé 2128.
(E)-3-(4- R&)zeﬂesﬂl?onylleth’,}ﬂhwrroﬂdﬁ-%bﬂ]miehywM)ﬂydxaa@dy}aén(jk]ﬂas prepared (98,

ethyII-py ; hydr o ( ) [ 0293] Fol | owi ng
procedur ed ‘%g?}ﬁ’é)y%é/“tyheicgés %85%%?88@?5%@%%%0( }3.(4-1 (9)- 442- (
I -cthy1-3 5-i1 imethyl- | Hpyrazol-4 -yl)-ethyl ppyrrol idi n -2 -yll

- phenyl ) Faamyple 1i12: prepatatiot ¢y E)-264-66)-[-BFCGrgdieyt U2-pyiazot4-yGedylii el d) was
prepar ed fpyowlidiei2hdpkanlyhdnrhpdracy-aerlamideg®Py| - 3, 5-

dhnet hyl -1 H pyrazol - 4-0-et hyl ester (53 ng, 0.194 mnol, 90% pure) as a
yellow oil. [0294] Fol | ow ng procedures anal ogous to tho$e described in
Example 2, (BE)-3:(4-{(S) -14: 2- 1-ebhy1-3,5-dirrethy- I
H pyrazol - 4-y1) -itt hylkpyrr olBei n- -yT}/phenylz-N-hydroxy- crylam de was
prepared (96; d mol , B5% yield) as a light yell owesol id. LCMS
(mz): 383.3 (M1l). Exarrple 111: preparation of
(B)-3(4-{(S)-112-(1-butyl -3, 5-di net hyl - 1H pyrazol -4-y1) - 0
eillyll-pyrrolidin-2-yll-phenyl)-N hydroxy-aerylam de (97) [0295] Fol | owi ng
procedures anal ogous to those described in Exanmple 4, (E)-3-(4- [(S)- 42- (

| -butyl -3, 5-di net hyl-11: 1- pyrazol - 4- 0- et hyl kpyrrol i di n-2-yl|-phenyll-acrylic
acid nethyl ester (78 ng, 0.190 nmmol) was prepared from net hanesul foni e acid
2-( -bulyl-3,5-dinmethyl-IHpyrazol -4-y1l)-ethyl ester (206 ng, 0.751 mml, 25%
yield) as a yellow oil. WO 2009/ 118305PCTI EP2009/ 053421
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[ 0296] Fol | owi ng procedures anal ogous to those described in Exanple 2,
(E:)-344-1 (5)-142-

(1-butyl -3, YArWREWYIE- 1H pyrazokl - y0- et hyl | - pyrrol i di n- 2COEP2009/053421

- phenyl ) - N- hydr oxy-acryl am de was prepared (97, 73 ng, 0.178 mmvl, 74%yield)
as a white solid. ILMs (mz): 411.4 (M+l). Exanple 112: preparation of
(BE)-3-0-[(5)-1-(2-bentenesul l iyl -ethyl)-pyrrolidin-2-yllplienyll-N hydroxy-a
erylam'deé%f 07,S Br [ 0297] A m xt ure of o o

( 2- br ono- &¥390] sullP aRyPeynsisans ey byrgdedy,2 & [ 2mpeb Y% dngringtal oil) in

chl or obenzenprRs AR EN0XAI) Gt @i whs (HRA dF@wiséazaummf)leﬂtiher@mmqm@.a ghloride (5

mlL) were stirred at roomtenperature for. 16 h. A saturated sodiumsulfite

sol uti on VASMEGHEy YAy dfohEahiR Mipe Alesl Sexiby sk PreBowE s eyl €ife chl ori de. The

organi ¢ | ayes sLWEeMaSNRhII Satienakesh SReidmbiical Benat & (sahution, dried

over sodium sul fate, and concentrated in vacuo to provide (2- |

br on- et hATESTY S 14 JH R FHEre(Es PAUTE( IR AUPBLBETEHIT BUPTHY SPHBeLddr es

anal ogous ckiacted 08@ral 8563 WiEdhyil BeckXA MMk @obinddti3A ddtaB)yekdere washed with

DS e ot s e o DA e e L hTe v ester

(2-br gmo- Qbﬁb&ﬂfhwduiqﬂﬁh‘éd)lc&lmagﬁ m:c%@gpgoﬁugvawlmlfbeg bf QE&%;F%&@\(M ;191 (2

procedur es, anal ogous to those described in Exanple 2, (E)-3-14-[($S)-1-(2-

benzenesuIc?rBH’ﬂiog’gPWpr&Wr\?yiF‘ieH’ff’rﬂ‘ fzrg}fmeltﬁﬁeﬁvﬁ@wm&wé&@-ﬁww 509?1 de was

prepared &8 csr 4B, 686YAL yamml 6il.56% yi el d) as a white solid. LCM5 (' z):

401. 1530 (M 11). Exanple 113: preparation of

(B)-3-(4-1(S)-1-1243, 5-di et hyl - 1H-pyrazol -4-y1)-gthyl I pyrrol i din-2-yl|-phenyl
N

) - N-hydr oxy- aeryl ani de (99) © ~N
\ \
o)
~ O\/
o o)

[0301] A mixture of 4-ox0-3-propionyl-hexanoic acid ethyl ester (15 g, 70 mmol) and
hydrazine hydrate (3.5 mL, 71 mmol) in absolute ethanol (150 mL) was refluxed for 16 h.
Solvent was removed under reduced pressure and the residue was purified by silica gel column
chromatography (methanol in methylene chloride) to provide (3,5-diethyl-1H-pyrazol-4-yl)-

acctic acid ethyl ester as yellow oil (11 g, 51 mmol).

H
N—N H~
P \
- S
o)
o~ X
o)

[0302] Lithium aluminum hydride (190 mg, 4.8 mmol) was added slowly to tetrahydrofuran
(10 mL) under 0°C. (3,5-Dicthyl-1H-pyrazol-4-yl)-acetic acid ethyl ester (1.0 g, 4.8 mmol) in
tetrahydrofuran (5 mL) was slowly added under nitrogen atmosphere. The reaction was allowed

to slowly warm to room temperature and stirred for 16 h. After the reaction was cooled at 0°C,
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00+0 WO 2009/ 118305PCI TEP2009/ 053421 [ 0300] To a suspensi on of sodi um
hydride (5.2 g, 130 mmol, 60%in mneral oil) in tctrahydrofuran (100 nL) at
0C was addedVerWpWS3d® a sol uti on of hcptanc-3, 5-di one (P2EHEP20BE34hI) in
tetrahydrofuran (30 nf.). After 15 m nutes, bronp-acetic acid ethyl ester
(14.4 L, 130 nmmol) was added and the reaction m xture was stirred for 16 h
at roomtenperature. The reaction m xture was poured i nto an aqueous anmmoni um
chl ori de solutlon and extracted several tinmes with ethyl acetate. The

conbi ned &k (0-Hubt Wisedishandy phdthe Rading i 2pitrisd PR minie- Atcsdtiodghed aqueous

sol ution QhorBQeHa e SRA WHieh wal ﬂlrﬁé’d @M@éthﬁ@@kt&!@”foﬁ%&ﬁﬁﬁownd concentrat ed
under reduced pressure The crude product was purified by silica col um

chr omat og &Ry et Es ghlprde. aéei%ltt@n s Ffé‘ﬁ?“éfﬁ@? I G CIP & Gyide 2-(3.5- dle%lyl-

4- 0x0- 3- pngpweﬁyi49@%@@@ﬂ@)@§ud@e@nyb ester (19 g, 68% as yellow oi

103011A m xture of 4-o0xo-3-propionyl-hexanoic acid ethyl ester (15g. 70 nmol )
and hydrazine hydrate (3.5 nL, 71 mmol) in absglute ethanol (150 inL) was
refluxed for 16 h. Solvent was renoved under \educed pressure and the residue
was purified by silica gel Kol um chronatograpr%a nmet hanol in nethyl ene
chloride) to provide ( é hyl- 1H pyrazaq| - 4+ etic acid ethyl ester as
yellow oil (Il g, 51 N-N——[ O al um num hydride (190
ng, 4.8 mmol) was added sl o y %a | et rahydr of ur

[0303] To a solution of 2-(3,5-diethyl-1H-pyrazol-4-yl)-ethanol (0.8 g, 4.8 mmol) in
methylene chloride (20 mL) was added methanesulfonyl chloride (0.92 mL, 12 mmol) and
tricthylamine (2.0 mL, 14 mmol). The mixture was stirred at room temperature for 16 h and was
loaded directly on to a silica gel column and eluted (methylene chloride/heptane followed by
cthyl acetate/methylene chloride) to provide methanesulfonic acid 2-(3,5-diethyl-1-
methanesulfonyl-1H-pyrazol-4-yl)-ethyl ester (940 mg, 41% yield).

[0304] Following procedures analogous to those described in Example 4, ((E)-3-(4-{(5)-1-
[2-(3,5-diethyl-1-methanesulfonyl-1 H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-
acrylamide (0.18 g, 0.31 mmol) was prepared from methanesulfonic acid 2-(3,5-diethyl-1-
methanesulfonyl-1H-pyrazol-4-yl)-ethyl ester (940 mg, 1.94 mmol) in 16% yield.

[0305] Following procedures analogous to those described in Example 2, (E)-3-(4-{(S)-1-[2-
(3,5-diethyl-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-y1} -phenyl)-N-hydroxy-acrylamide was
obtained (99, 55 mg, 0.14 mmol, 46% yicld) as a white solid. LCMS (m/z): 383.2 (M+1).

Example 114: preparation of (E)-3-(4-{(S)-1-[2-(3-tert-butyl-5-methyl-1H-pyrazol-4-yl)-
ethyl]-pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (100)

[0306] Following procedures analogous to those described in Examples 113 and 2, (E)-3-(4-
{(S)-1-[2-(3-tert-butyl-5-methyl-1 H-pyrazol-4-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-
acrylamide (100) was prepared. LCMS (m/z): 397.3 (M+1).
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(10 nmL) under OC. (3,5-Diethyl-1H pyrazol-4-yl)-acetic acid ethyl ester (1.0
g, 4.8 mol) in tetrahydrofuran (5 nf.) was slowly added under nitrogen

at nospher e. WR&0p/dé4Si on was allowed to slowy warmto PEHEPIEHISéI2At ure and
stirred for 16 h. After the reaction was cooled at 0C, WO

2009/ 118305PCTI EP2009/ 053421 water (0.3 ifilL) was added slowy and the
reaction was stirred for 30 mnutes, filtered through a. short silica gel
columm, which was rinsed with ethyl acetate followed by 20%

met hanol / faempledAs: rrppasptieneol (Fhl- @Sf%ﬂﬁdﬂ vad- Bd?réséﬁ'f"rl’él”@ﬂ't‘itﬁzﬁ)la%ﬁ'é) to

provi de 2t8vE-myrliip2-yh-pheppDpcesylamids (Mhanol (0.8 g, 100%vyield). [0303] To
a solution of 2-(3,5-diethyl-111-pyrazol-4-yl)-ethanol (0.8 g, 4.8 mmol) in
met hyl ene chl oride (20 ) was added nethanesulf ny| chl oride (0. 92 nL 12

mol) and triethylan@ (2.0 nm., 14 mot). m xture was stip room
tenperature for and was | oaded direc on to a silic t colunn and
eluted (nethyle or i defheptane foly d by eth&l a et t hyl ene

chloride) to, V|de met hancsul foni ¢ gaci dy243, 5- dlethylfl\

met hanesul f ey 1-NH pyr azol - 4- yd) - e\ry “Réter (940 nu, 44 el d).
[ 0304] Fol | owi n¢ procedures anal ogous to those descrlbed iNh Exanpl e 4,

(1E1-344- {(S)-1- [2(3,5-diethyl -

- et hanes Eﬁ)@b@ﬁy 11d li"s&wicﬁiz(m(ZFﬂ:errQo‘l glyhyécltlcré}firdrem 1 és@gr . @g yl?%)mmol) in
- phenyl) - droxyacryl am de (0.1 5 ared from

met hanes u|dfneﬁﬁ1?>/éf05@ﬁnddez(5(@)svaa P@ieﬁﬁdqdo H‘f@l‘ﬁ%ﬂé@uﬂ Iawy dymdwdroxidey - et hyl

ester (94 @E<Mln§&)ﬁﬂﬂhe&ﬁﬂé@%@yﬁﬁ%gan£ﬁ§ EQhﬁ@M&@Q RE QaRANLERId@nal ogous
to those described in anpl e §

(3, 5-di et quthmlﬁwnmpxtm@d éﬁc"ﬁsﬂ WB%PrVYI@ICﬂIYL?CCWIez quiomﬁjwéﬁygaywr@mvdr oxy-acryl

am de was &m@sml(&%a%tmgx&u;éolm bt $GR{ Q1oHdg) fhikd @*@er SdMH Lol 1 d.
L vIS (nlz) 383.2 (M+1 l'e 114: preparation of

(E) - 344- (féyteqar[dzeoe@ntr@w%fﬂtymuw ¢ feiielya Waspyr el iy kigaegre L colupm)
ethyll-py rcn[glﬂa@gap@y % HovRIBE AU L ANE tyy&;&a&m @ﬁrta/da%nﬂﬁ) {LRO)cid 91%9@%50'3' 0\4/1VI ng

procedures anal ogous to those describ Exa 113 and 2,

[ (8) - 142- @nd ¢l agprw | Hatigerl ipdi-acelic Wé!%?st%i%/@ 78%»9?111)4 pyrrol i d| n-2-y0

- phenyl) - N- hydr oxyacryl am de (100) was prepared. LCNB (ntiz): 397.3 (M+l).
WO 2009/118305PCITEP2009/053421 OFL

A A A

Nay N

[0308] Lithium aluminum hydride (2.1 g, 10 mmol) was added slowly to tetrahydrofuran

(30 mL) at 0°C and a mixture of (2-isopropyl-2H-tetrazol-5-yl)-acetic acid ethyl ester and (1-
isopropyl-1H-tetrazol-5-yl)-acetic acid ethyl ester (2 g, 10 mmol) in tetrahydrofuran (20 mL)
was added under a nitrogen atmosphere. The reaction was allowed to warm to room temperature
and stirred for 16 h. After the resulting mixture was cooled at 0°C, water (0.3 mL) was added
slowly, and the reaction was stirred for 30 minutes and filtered through a short silica gel column,
which was rinsed with ethyl acetate followed by 20% methanol/methylene chloride. The
solution was concentrated in vacuo to provide 2-(2-isopropyl-2H-tetrazol-5-yl)-ethanol and 2-(1-

isopropyl- 1 H-tetrazol-5-yl)-ethanol (1.5 g, 95% yiceld).
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Exanpl e 115: preparation of

(E) - N-hydroxy-3-0-1(S)-1-12-(2-isopropyl-211-tetrazol -5-yl)-

Mhyl | - pyrr ol WRIRHI21840S| - phenyl) - aeryl am de (101) [ 0307] PeT/EPHBY¢B4206n of
(2Htetra. zol -5-yl)-acetic acid ethyl ester (2.0 g, 13 mmol) in

di et hyl formam de (5 nlL) was added 2-iodo-propane (Il g, 64 nmmol) and sodi um
hydroxide (2.6 g, 64 nmmmol) and the solution was stirred at roomtenperature
for 2 h. Ice water was added and the solution was _extracted several tines

wi th ethyl acet ate The conbi ned organic |ayers \ﬁe/e washed with a saturated
aqueous sol ution ofH'sodi um chiqpjde, dried over um sul fate, ifiltered and
concentrated in v uo. The reS| ue was purifi ecPw a silica gel /(,S&bunn
chromat ogr aphy t prOV| de a ture of (2-isopropyl- 2H-tetrach 5-yl)-acetic
acid ethyl estg®” }Qd go pyl —+H-tetrazol | 5-yl)-aeetic agid ethyl ester
(2 g, 79%y|eld [03 um al um numy ide (2.1\g, 10 nmvl) was
added sl ow y_t tetrahy ro ah (30 ) at %}: “and am N
(2-isopropyl-2K-tetrazol - acetlc aci yl ester and (4- N

i sopropyl-114-tetrazol - 5- yl) acetic acid ethyl ester (2 g, 10 mml) in
tetrahydrofuran (20 nL) was added under a nitrogen atnosphere. The reaction

was al | OWEF@Z»OE){)UW% Mlﬂuxre%@ﬁnéi Hﬁg%ﬁtzﬂrtgtrz%ﬂs §lg'e{h51%qlaﬁoof ( 1]1§0ppopyio‘fliler the

resulting m xture was cool e dded Slowy, and the
reacti on vz rirabpnpl 5309 il big mey o F‘tl@frc@(fl“ %Lbﬁ@ﬁdé?ds hort silica gel

col um, V\’fﬁ{e@}ﬁné@@@oﬁyl m&gle‘(‘ﬁ gﬁmﬁtlh%m@?%dafhéhﬁ%ingw rp]Y lgg%mol) The

nmet hanol/rret hyl ene ‘chl oride. The solution was concentrated in vacuo to
provi de 25¢IpudnsisbEsA a st teppesyibic fg-G Jeadedpario sitigrazepeqiymn. and cluted

i sopropy! {didd ml Eﬁﬁg&ﬁ’ez&horée/ﬁ an@tfch@%hb élthy':_f agatatgée/ﬂlyl'e@é Gloride WBrovide
2009/ 118305PCTI EP2009/ 053421 To a mxtu

2- ( 2- i soprsfipnespliipnieicid Grisarepyl- Iéttqﬁr&miﬁ %hﬁhéﬁ{tq @@dp& dpyppicigyand

tetrazol - Hane o e (40 nL) was
added net ﬁnae%%éeuslgﬁfonyl lidc% o?(;pgoepy?“.@tmp,s ﬁﬁetﬁ'&%ﬁé’ﬂ(ﬁ%g?ﬂrﬁ%g{élﬁgl amne (2.67 i,

19. 2 mol ut.i on S sti reda room ature | oaded on to
a silica éQ—:‘?tlH;oIE A Vs =7 v o= b §?‘f‘?d0 fcé‘h%JTgﬁ{XB?'P[f r\kg?égg@c}r owed by

gt Enzll i 28 SKﬁtseﬁrﬂﬁﬂh?mol@ﬁkl%ihyﬁ-p?@oHalirQXe/ Z?q)he@g)saams adifi gioa/ih@l e’eéfé(tj .20 g,

et hanesu ROMTE oy o 9L DA e ris 319 Sy Tt e (80 my, 4%
yi el d). [@8x&lFeakd ondngopsacedur es anal ogous to those described in Exanple 4,
(E)-3-(4-1(S)-1-12-

(2-i sopr O &llfo Egﬁg\&ﬁzmrg%edgr)es ntat% Qé/{hosoe:dg%jcrlgedzm)ﬁ]xamﬁn%néﬂr) IT\?%{d}{ % acid

nmet hyl
met hanesul(4 o@)-¢-[2E- dorﬁd@d -‘PHograapyty pathyl-eyrdid oh2-8y -pyénybtaasylamadters (0. 369.

0.75 M0l )1 hared (101,0.19 g, 0.38 mmol, 54% yicld) as a white solid. LCMS (m/z): 371.2180 (M+1),
Example 116: preparation of (E)-N-hydroxy-3-(4-{($)-1-[2-(1-isopropyl-1H-tetrazol-5-yl)-
ethyl]-pyrrolidin-2-yl}-phenyl)-acrylamide (102)

[0312] Following procedures analogous to those described in Examples 115, 4, and 2, (E)-
N-hydroxy-3-(4-{(S)-1-[2-(1 -isopropyl-1 H-tetrazol-5-yl)-ethyl]-pyrrolidin-2-y1} -phenyl)-
acrylamide (102) was prepared from (E)-3-((S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl
ester and 2-(1-isopropyl-1H-tetrazol-5-yl)-ethyl ester. LCMS (m/z): 371.2183 (M+1).
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[ 0311] Fol | owi ng procedures anal ogous to those described in Exanple 2,

(E) - N-hydroxy- (4- (

(S)-142- (2- iVEQOPHIMBI2H-r et razol- 5-y4) - et hyl kpyrrol i di nPETAHR2DINNEIY 1) - aer yl am
idc was prepared (101, 0.19 g, 0.38 mvol, 54%vyield) as a white solid. LCNV 1S
(mz): 371.2180 (N4-11). Exanple 116: preparation of

(E) - N-hydr oxy-, 3H4- ((S) 1-12-(1-isopropyl -1 Htetrazol -5-y1)-

et hyl | -pyrroli di n-2- yl} en acr yI amdle (102) [0312] Foll OWI ng procedures
anal ogous Fampkdd & RreRuaf H!e‘dy F%N Hﬂfé 23, %%Hlﬂzwr ropyD-2 217

N- hydr oxyfeirarohy- s'j-eihyhlﬂ(@"#g'o?py%ﬁmﬂyﬂF%Cfbé%wféiﬂ% yl)-ethyll-pyffoliclin-2-y
11- phenyl are

() P3a05) TR0 Y bR S aleey BRSO e iePe ndonpples iSed- g -

2- (1- i sopnopydiox]B-[4- (11Qm[aznm-ﬁffmﬂubo-;ﬁbﬂw)Lzmﬁatrexol S'M;TNB]y( n]aS)m)ohdiBJQlyI;leB (NA+1) .

1 2000 L R0 SRR AR ETAIRLS 05+ B RRR AN eyt s

-j.2-12-( C&;e&yBesterruﬁcﬂ_};bxromoprDpyiﬂ)loxzhltrmahaﬂcﬂMS(ryAz)Me&.tg/llleﬂyr. rolidin-2-yl)-phe
nyll-acrylam de (103) [0313] Fol | owi ng procedures anal ogous to those descri bed

i n Exanpl AL (L : } i
vy o AL ﬁzg%‘i@) A R U
- pyrroli d| en ' kae ?’ s prepared from
(E)-34(S)-4- pyrrol i di n- phenyl )-acrylic acpgtnet hyI ester and

3-bromo-1,1,1-triflu 95 propane LCVS (ul z): 425.1912 -1). EX&fple 118:
preparation of
(E)-3-(4-1(S)-N=X2- (2ot ert—bﬂJ—y&-le-te&‘ ol - 5- yT-het rrobl di n-2-y11- ph

enyl)-l\l—hydr??(r\/ly-a rylam de (104) (E/M\-N,N” HN >i - N, N
\N// \ /

[0314] To a solution of (2H-tetrazol-5-yl)-acetic acid ethyl ester (2.0 g, 13 mmol) in 2-
methyl-propan-2-ol (2.6 mL) and trifluoroacetic acid (6 mL) was added concentrated sulfuric
acid (0.35 mL, 6.4 mmol) and the reaction was stirred at room temperature for 12 h. Ethyl
acctate was added and the solution was neutralized by addition of an aqueous sodium hydroxide
solution (2 N). The solution was extracted several times with ethyl acetate, and the organic
layers were combined, dried over sodium sulfate, filtered, and concentrated in vacuo. The
residue was purified via silica gel column chromatography to provide (2-tert-butyl-2H-tetrazol-

5-yl)-acetic acid ethyl ester (2.0 g, 52% yield).

[0315] Following procedures analogous to those described in Examples 3 and 2, (E)-3-(4-
{(8)-1-[2-(2-tert-butyl-2H-tetrazol-5-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide
(104) was prepared from (E)-3-((S)-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl ester and (2-
tert-butyl-2H-tetrazol-5-yl)-acetic acid ethyl ester. LCMS (m/z): 385.2334 (M+1).

Example 119: preparation of (E)-3-(4-{(S)-1-[2-(2-cyclobutyl-2H-tetrazol-5-yl)-ethyl]-
pyrrolidin-2-yl}-phenyl)-N-hydroxy-acrylamide (105)

[0316] Following procedures analogous to those described in Examples 115, 4, and 2, (E)-3-
(4-{(S)-1-[2-(2-cyclobutyl-2H-tetrazol-5-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-
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[0314] To a solution of (2H-tetrazol-5-yl)-acetic acid ethyl ester (2.0 g, 13
mml) in 2- nethyl-propan-2-ol (2.6 nL) and trifluoroacetic acid (6 nL) was
added concerYQ at0&/d18343| furic acid (0.35 inL, 6.4 mol) aRETERSIYEERELI on was
stirred at roomtenperature for 12 h. Ethyl acetate was added and the
solution was neutralized by addition of an agueous sodi um hydroxi de sol ution
(2 N. The solution was extracted several tinmes wth ethyl acetate, and the
organic | ayers wer e conbi ned, dried over sodiumsulfate, filtered, and,

concent r apdllamife ) ¥as nRRargdefignya- 3ol -dpuiiofidiag-Xhheny Diepryhe #pad metBylymn

chr ot 0gaBI Y boNRLQULHR. 2L NS (U Iss2bb @1 19201 S y1) - acet ¢ aci d et hy!
ester (2.0 g, 52% y| eld). [03t 5 foll ow ng procedures anal ogous to those

descri bed es 3 and
- -yds"& it ey riptrazo
{|(oﬁ)en31/£11)2 gg Eﬁﬂ‘g&'ﬁ%" Tﬁ)d&he('ﬁ?ﬁﬁry %A gr edf)?‘(/r omI y
E)-3((S [
Lert but )ﬁ“?ﬁﬁ { er LT ERYRREI Lo AT M, *e"de%ﬁbgde@?fex?%*’k%ﬁéem@? 5. 2334

(MB] 1). Bxbipdxe-3129(S)r@dar(‘anitorphofyl)-2H-tetrazol-5-yl]-cthyl} -pyrrolidin-2-yl)-phenyl]-

E)-3-(4- n-2-yl1l-phe
§1y)1)-l\|$hyég gg(?%%(]:(ry %a?%%a?é%&%ﬁ Fggl(@éo[ﬁ%lg\l/@ lﬁ 2yy1%3 ggﬁ%égygacﬁlcg{ngtgggus tg thgse
descri bed citer agst Arffybest-itsbenkencak @ MS (nf/B) 43l18611(M+1)
f(S)-14242-cycl obutyl -211-tetrazol -5-yl1)-ethyl]-pyrrolidin-2-yl]-phenyl)-N hy
dr oxy- V\@xmgfélliilﬁﬁgéfgﬂrﬁﬁ%ﬁpﬁh%%ﬂz% Eaft(syha{m fles- ﬁ&&ﬁ)hew?wﬁtt@w{o@d from

(E) - 3- 05) 54 psthy .%lihﬁ’—z RAY-hdryR&Tid 1@7aCI net hyl er and
br ono- eyel gyb&%{ail}elby l )m 57! 3y22(50 d( I\/Hzl . Exanpl e 120: preparation of

(E) - N- hydnesyt 3- Eélﬂc(“ﬁhg ;iroc‘leaur}s’zar(a%gwsttds mo@hegtylbadlalzximbeb 1620 ddy) et hyl ) - pyrr

ol i di n-2- - Il 0317 i N .ocedyr es al ogous
Po those JEbeRIuER(P SR Baln e D u sl pjr e SRR SR p?! 00
N- hydr oxy a3 3hmddeh( 167 %s?pxé]éhrdfail f’fdnerphqr&14)py211d+1alﬁtzt>a@aény5=ay@ﬂic edidiybthylpy Tr ol i di n-

(2E)0 gz(eg)l er@&ﬁ%ﬁuf’ﬁl “'gg%@ﬁ‘ﬁ%%g@%?ﬁ) rﬁﬁ@@”&t hyl ester and

| -fluoro-4-nitro-benzene. LCM5450.1881 (M 1-1). Exanple 121: preparation of

( E) - N- hy dEoxmpB-1R2:- [0 §)ar dtiorRef TH )-§-H- (5} I-R2-(FH-eeimpiy)-1 Hi|1 2{3¢trinadial-B)-sthdlet hyl ) - py
rrolid i apgeyliinghyleplydnyhaehyd raxi-sieybaidiE) (1990318] Fol | owi ng procedur es

anal ogous to those described in Exanples 115, 4, and 2 E) - dro

Sy- 344- 0S) 03191 24 Foljoring preesdpyketipbequite beveaizeribgl ip Exampiey alWr K%Hy ¢ n-2-y1) - ph

enyl] - aerqy. j?l r—TQQSE re(”t]-lglz))l l‘ﬁa{ft 2@]@1@%1 @ l)té:[mpyrrohdm 2-yl}-phenyl)-N-hydroxy-
(E)-3-(jS)-4-pyrrolidin-2-yl- acrylic¢ acid tﬁ est er and
1-f 1 uor o- 4crﬁlatnrld§ (B8 e cparqe @132(55) -aneroligo-ylwheny) acrﬁkwﬂ gethplp:

prepar at i Qg0f
(E)-3-(4-RS)-1-12-(5-terkbutyl-111-11, 2, 31tri azol - 4- y1) ethyljpyrrolldln 2-yl

e e an e ORI B e s oot o

1H-pyrazol-4-yl)-ethyl]| pyrrolldm- - 1)-N-h droxy-acrylamlde (116)

© H N N
L oyt O O
'e) HO 0]
-~ o707 0" o~ 0" o~

[0320] Phenylhydrzine (5.2 mL, 50 mmol) was added to a solution of dimethyl
acetylsuccinate (8.1 mL, 50 mmol) in toluene (80 mL) and the mixture was heated to reflux

using a Dean-Stark water separation apparatus for 8 h. The solid formed upon cooling was
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{(5)142-(5-teri-butyl -1 H4l

,2,31triazol -411)-ethyl | -pyTrolidin-2-yll-phenyll-N hydroxyaeryl am de (108)
was prepar edV® EWMIBE)- 3- ((S) - 4- pyrrolidin-2-yl-phenyl) - 8FFPI0/Eeé428 net hyl
ester. Exanple 123: preparation of

(E)-3-(4- KS) -1-12- (1, 5-di net hyl - 3- oxo- 2- phenyl - 2, 3-di hydr ol

H pyrazol -: 1-yl)-ethyl 1- pyr rolidin-2-yll-phenyl)-N hydroxy-aeryl ainide (116)
[ 0320] Phenyl hydr zi ne ‘&ﬁﬁ m." 50 mmol) was. added to a sol uti on of di nmet hyl
aeet yl sucé&Pls éé apegrinpegeith bgrantp £)vC it BIC GE e 8 0o e gt e was

heated to g ﬁfylra%l -l B&tl@-amﬂl@mﬁtcﬁkkamg-@ﬂet epakal ppthyapparatigs -or 8 h. The
solid fornmed upon coolin WO 2009/ 118305PCTI EP2009/ 053421 col | ect ed and

rinsed wi PHEFRIXaMAEY 3 et%ylﬁi"tﬁ‘(ftlﬁ%/ Sreld d bgh L CMS 247.2 (M),
(5- hydr oxy- 3- net hyl - | -phenyl H pyrazol -4-yl)-acetic acid nethyl ester and

(3-net hyl - 5- oxo-1| - phenyl -4, { hydro- 1 azol-4-yl)-acetic acid nethyl
ester in 91%vyield (1 N’.: CMS .—2\1 3214 A myture of
(5- hydr oxy- 3- et hyl - he pyrKzo -4-;68_5(:3{4_5_@ id nethyl ester

and (3-nmet hyl-5-o0xo-1-phenyd- 4 -d| hydr &2 yrazol -4-0-acetic acid nethyl
ester (678 ng, 2.75 minol), |€2CJ01 (pul verized, 1.45g. 10.5 ninol), and
methyl 1odide (0.7 m., 11 mrBl) in acctonltrllc 1Q nmL) was refluxod for 1 h

and cooled to roomte er ) The re on ="was diluted with water
(40 nth) and extract Nat (+3 p The conbi ned organics
were washed with br| dr|e i i

The resi due was puri f| ed /v©a bl ca ge'D

(5- net hoxy-3- nethyl- | -phenyl 114- pyrazol|

(86.5 ng, 12%, (3 4-di tuct hyl -

g>2<00/() l - pge?(igh%]ﬂf 5Adi11h§(ﬁd’&§$ hlyd:awyax #0thyKt- Mﬂeg 131c;ﬁwészoaelniqueatcmyﬂd ni%ﬂaye'ra\ (16t1_ ny,
an 0XO- [ ro- razol - 4- A-acetic

acid net hﬁftefégﬁg}me 975%@ 1By 2 -‘L%k/@l ?ﬁ!ﬂ Pzra(zwml )-acetic f%@%ﬁ%ﬁﬁﬂarcool ed (00

sol uti on @78(ndg, 255 dlinfBR), RYAO Ip@x&@izéd, phdnRy | 6. 2marod] 4ay Gictryl lodide pyT AZO -

11 mmol) in acetonitrile 10 mL) was refluxed for 1 h and cooled to room temperature. The

-4-yl)-acetic acid nmethyl ester

reaction mixture was diluted with water (40 mL) and extracted with ethyl acetate (3 x 100 mL).
The combined organics were washed with brine, dried over MgSQ,, filtered and concentrated in
vacuo. The residue was purified via silica gel column chromatography to give (5-methoxy-3-
methyl-1-phenyl-1H-pyrazol-4-yl)-acetic acid methyl ester (86.5 mg, 12%), (3.4-dimethyl-5-
0xo0-1-phenyl-4,5-dihydro-1H-pyrazol-4-yl)-acetic acid methyl ester (161 mg, 22%) and (1,5-
dimethyl-3-ox0-2-phenyl-2,3-dihydro-1 H-pyrazol-4-yl)-acetic acid methyl ester (417 mg, 58%).
LCMS 261.2 (M+1).

N \
N 1) NaBH,, EtOH N \
O = O O
4 2) MsCl, Et;N o} o
i

CH,Cly, 41% :
o= e o)

[0322] To a cooled (0°C) solution of (1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro-1H-pyrazol-
4-yl)-acetic acid methyl ester (122 mg, 0.479 mmol) in ethanol (5 mL) were added CaCl,*2H,0
(68.9 mg, 0.469 mmol) and sodium borohydride (37.4 mg, 0.937 mmol) and the resulting
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4-yl)-acctic acid nmethyl ester (122 ng, 0.479 mol) in ethanol (5 nth) were
added CaCl1121H20 (68.9 ngy, 0.469 mmot) and sodi um bor ohydride (37.4 ngy, 0.937
mot) and t O p@8/I8ISng WO 2009/ 118305PCI TEP2009/ 053421 PRT/RPWPEISHES stirred
at roomtenperature for 1 It The reaction mxture was diluted "wth ethyl
acetate, washed with water and brine, dried over MgSH4, filtered, and
concentrated in vacuo. The residue was purified by silica gel colum

chromat ography to give 4-(2-hydrox eth%

di et hyl - SUHHENPS st a&l’i"ﬁ?‘d?r&?“ﬁ%ﬂ% |1k 8?.@3@@3 nxths wes dogted withigthyl ovs 233. 3
(Mr1). [ 032@%‘(@‘%%@1 Wtﬁ wfer and brine, dried over MgSO,, fi ltered and concentrated in vacuo.

4-(2- hydroxy et hyl) 5-di nmet hy | - 2- phenyl1-1, 2-di razol one (700 nyg,
3.0 t !¢ feﬁrdrermuaﬁf%v Sclcfagal Cﬁll‘_lmnéh'@“ﬁr?&a)’ ytarg&er”ré%yr‘mwtrﬂhw chl ori de
(0.28 i, dBndhymmhdnyi-n2diiglloseaBE hanass.s o), sl yiers. stukRed3 ali-room

tenperature for 4 h. The reaction m xture was treated with saturated ammoni um

over NaoSOR-* 11| {aP BT CoRan TR Bl g oLy 1 oA OO | ca gel

col um chr(mma]hg)groaprmwlprr@myﬁteﬁher(eishmeulnfmrm G:ndaﬁcttldyl 2u1(ohy15>hd>rnd@t hyl - 3- oxo- 2-

phenyl - -.pyr azol T I est er

Bor o o 0.8t AL s P N eR St RO 1w R b TP B rdbe 310 1) i
41% conbi medtign reixchre WESMBat3d I itB safuvitdd arﬂrﬂdmluﬁlk/ﬁoﬁcﬁ:lana e)(tMtﬂ:Ql with ehplecttitvel y.

[0324] Fol Iqu\émﬁPngo lpe@%ggeagllilzg vevgre%rle O\%()H Sb? 1tere ad ceogc(::c‘:rnlratl)tgé:I inlvgcu%?(%q}?’rliceati(‘)lﬂ

nmet hanesul
2- (1, 5- di wetshied g3-coom2hplhenyilapld, ;ﬂe‘ddddyﬂhtlmﬂ&slu}fqnyc azdl-¢145-yikethglb-oester (384

my) and 4\}\):'8.4 yl 53 l O%lr%dﬁ{ %\yragol 1’ yg eqjlyrres ¥§84 mé? l c]h’loro ethl)lllj]){%rcf)maxr azol - 3-one

(310 ny conver’
(E)-3- ( 4 I(IiB):nyl-élz c(ﬂiydl’p—mlrames-hyd 380 mxpin2H plrempine@yidldd LAY 04 R Mpyr @dol - 4- 0- et
hyl | pyrroI i hen ctl¥ee}er ylic acid (86 ng, 31% . [0325]Fol | ow ng

procedures an %ogous 0Phose descri bed in Exanple 2, (E)-344-{(S)-1-[2-
(1,5-d inie thyl-3 -oxo-2-phenylihydro- 1m£yr azol - 4-yThet hyl kpyrr o-phenyfi -
aeryl ic 4624l ( 160/lavgne woagdwemrelopowds thewrigeribedinigample 4, methancsulfonic

(E)3(4 xBBL Q -pyraz mg) and 4-
phenyl - ]aé §)2 (iér%o[g‘&lﬁﬁwdr g?oﬂ}ﬁll‘ }%feiiﬁ/fﬁ %P;/ PyT c|>1 all yrll)_ eﬂ_l);} Sster (384 mg) and 4

-plieny 1) (chﬁyrdreﬁw laiedlyuélm dehqhy5l . prgihydrs oty razel GLeps (WS wapkanyertqdds26] Exanpl e
124: pr ep"{‘iﬁ)aé 4O{(SPT 2(-5)5 (N'mleﬁlyldj WZ ghelrfh ﬁi Ez)nyéréaﬁcﬂyvréo}% S/l'j 'emﬁ' tyl-111-
pyrazol - yrrolidin-2-yl (p tenyl)-acryl am de 0). WO
2009/ 1183(95@@FW¢2’*200¢F@@?421‘C Poé@ﬁ]maﬁl 7).
[0325] Following procedures analogous to those described in Example 2, (E)-3-(4-{(S)-1-[2-
(1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-
acrylic acid (100 mg, 0.224 mmol) was converted to (E)-3-(4-{(S)-1-[2-(1,5-dimethyl-3-0x0-2-
phenyl-2,3-dihydro-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-N-hydroxy-acrylamide
(15 mg, 15%). LCMS 447.5 (M+1).

[0326] Example 124: preparation of (E)-N-hydroxy-3-(4-{(R)-1-|2-(1,3,5-trimethyl-1H-
pyrazol-4-yl)-ethyl|-pyrrolidin-2-yl}-phenyl)-acrylamide (110).

121



[ 0328] Fol | owi ng procedures anal ogous to those described in Exanple 1,
(11)-34(R)-4- pyrrol id in-2-yl-phenyll-aeryl ic acid nethyl ester

hydr ochl ori deO#¥&/1188®pared from (R)-244- bronot henyl | - pY£FEPIB/HE421[ 0329] OH
[ 0330] Fol | owi ng procedures anal ogous to those described in Exanple 113,
met hanesul fonie acid 2-(1.3,5-trimethy 1111-pyrazol -4-ylyethyl ester was
prepared from2-0 .3,5-tritnethyl pyrazol - 4-y0- et hanol . [ 0332] Fol | owi ng
procedures anal ogous to those described in Exanple 4, (E)-3-0-190-1-
[241, 3, 5-trimethyl- 1H pyrazol - 4- A-ethyl ] -pyrrol i d| n-2-yll-phenyl)-acrylic
acid nethyl ester was- pré€pared from rret’hanesu’ff@nl e acid 2-0
,3,5-trinethyl- 1H- pyrazol 4-y1)-et hyl ester and (E)-

34( R)-4-pyrroli -yl -uhenyl) - aglrgj’l}e acid nethyl ester hydrochl oride.

[ 0333] FOL ng cedur es anal og to those described in Exanple 2,
(E)-Nhy ro:}(u&/ - (4-1(R)-112-(21 ,3,5-trim

thyl-111- [ =4-y1)-ethyli | d
ct L 2 Bl S PR ) Sy RS BB 2 de v
369. 3 (I\/kb)'l.r)olidlri-NMR)h@n)ZlﬁaodﬁE@)ld&he&yQﬂstc(rbydr&;h]ldﬁlde Vab@efatkdlfiod) (R)-2-(834 (d, 2H);
7.15 (d, %romo)ﬁhenyl) pyrr(omil 3.56 WD 2009/ 118305PCTI EP2009/ 053421

O\S*

[0329]

[0330] Following procedures analogous to those described in Example 113, methanesulfonic
acid 2-(1,3,5-trimethyl-1 H-pyrazol-4-yl)-ethyl ester was prepared from 2-(1,3,5-trimethyl-1H-
pyrazol-4-yl)-ethanol.

.HCI

O N { : /
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[0332] Following procedures analogous to those described in Example 4, (E)-3-(4-{(R)-1-
[2-(1,3,5-trimethyl-1 H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-yl} -phenyl)-acrylic acid methyl ester
was prepared from methanesulfonic acid 2-(1,3,5-trimethyl-1H-pyrazol-4-yl)-ethyl ester and (E)-
3-((R)-4-pyrrolidin-2-yl-phenyl)-acrylic acid methyl ester hydrochloride.

[0333] Following procedures analogous to those described in Example 2, (£)-N-hydroxy-3-
(4-{(R)-1-[2-(1,3,5-trimethyl-1 H-pyrazol-4-yl)-cthyl]-pyrrolidin-2-yl} -phenyl)-acrylamide was
prepared (110, 0.034g, 0.09mmol, 10% yield) as a white solid. LC/MS (m/z): 369.3 (M+1). 'H-
NMR (ds-dmso) 6 8.90 (br s,1H); 7.58 (d,1H); 7.34 (d,2H); 7.15 (d.2H); 6.31 (m,1H); 3.56
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(s,31-1); 3.40 (,111); 3.22 (1,111) 2.50-120 (m411); 2.09 (m211); 1.94
(d,61-1); 1.90 (im 11); 1.79 (mIFl); 1.60 fin.,1Fly [0334] Exanpl e 125:
pr epar at i on Y9 20/mBASoxy- 3- (4-1 (R) - 1-[ 2- (1, 3, 5- t ri met hy PCT/EP2009/053421
pyrazol -4-yl)-ethyll-pyrrolidin-2-yll-phenyl)-propionaniide (111).

[0336] (R) - 2-[44(E) - 2- Met hoxycar bonyl vi nyl ) - phenyl ] pyrrolidine- | -carboxylic
acid tett- butyl ester (2 4g 7.242mml) Was di ssol ved in ethanol (100m),
and wet 10% Pd/ C a eaction m xtu aced under an at nosphere

of hydr o§elDf H0 QIHF% 3(2|3é?1rH)a%)6%?§90§4H2§|:9§ ('}1 2ﬁ%e‘r’lg"f(idl6f{ér1c9()(,(l) (REBugY a plug of
cetite apdeenc@ntriafed to dryness to give (10-244- (2-
nmet hoxycar bonyl - et hyl ) - phenyl Jtyrrolidi ne-1-carboxylic acid tert-butyl ester

0 oc o S b e R R b SRR 0 procedures

pyr r ol i dipprazehd-yIpEdpN-p) riolidipi2on]-pheangi)promdinidedatexr hydrochl ori de was

prepared from (R)-244- (2-nethoxycarbonyl -ethyl)-phenyl kpyrrolidinc-1

-carboxylic acid ten-butyl ester. WO 2009/ 118305PCTI EPZQOQI 053421

[0340] Fol | owi ng ocedures anallogous to t e described ijn Exanpl e 4,
3-(4-1(10-112- (I 08,5-triT \thl/l-il-l-pyrazol -yh) - € T~ pyProlldln 2-y1:

- phenyl ) - pr opi oni c i dh hyl ester —was prepared.from net hanesul fonic acid

2-(1,3,5-trinethyl - H-pyrazol 1-y1) - et hyl tér and 3- ((R)-4-pyrrol

i di n-2-yl[633benyl ) - propionic acid methyl ester drochl oride. [0341] Fol | ow ng

procedures anal ogous to those described in Exanple 2, N-hydroxy-3-(4-

[0336] (R)-2-[4-((E)-2-Methoxycarbonyl-vinyl)-phenyl]-pyrrolidine-1-carboxylic acid tert-
butyl ester (2.4g, 7.242mmol) was dissolved in ethanol (100mL), and wet 10% Pd/C added. The

reaction mixture was placed under an atmosphere of hydrogen for 4hrs (Parr apparatus, 25psi)
then filtered through a plug of celite and concentrated to dryness to give (R)-2-[4-(2-
methoxycarbonyl-ethyl)-phenyl]-pyrrolidine-1-carboxylic acid tert-butyl ester as a colorless oil
(2.4g, 7.2mmol, >99% yield).

\\( o 2 «N/ﬁ
oS I g
U

[0338] Following procedures analogous to those described in Example 1¢, 3-((R)-4-

[0337]

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.

iy

o I
J/( j N\N%@o\s" ) J\ﬁN \/LDM |

[0339] ° $
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1(R-1-[2-( L3,5-tri nethyl-

H pyrazol -4-yl)-ethyl]-pyrrolidin-2-yll-phenyl)-propi onam de was prepared
(111, 0.07g,WO209mi#dS, 19% yield) as a white solid. LC REVERPA/SFRI2 (MI).
"11- NWR (McOD) 5717 (d, 2H), 7.12 (d, 2H), 3.73 (s, 3H), 3.47-3A (n), E),
3.28-3.21 (En, EH), 2.88 (t, 21-1), 2.52-2.4 (m 214), 2.4-2.3 (m 41-1),
2.18-2.07 (m 211), 2.01 (s, 31-1), 1.96 (s, 31-11), 1.95-1.82 (m 2H),
1.75-1.6 Hi: 0342] Exanpl e 126: preparation of

ti-hydrox 0%%4 ()l W111grirgce(ipregarglogiaqsﬁ%ﬁlﬁ%ﬂdeicrlppd in Example4 3-(4-{(R)-1-[2-

pyrazol - 4 yb ya@hbd1]110yraz8]-4 i) Rehdt] ) o IR DY} ) sk aht G8d hddhPester

[ 0343] Fol I(own ng pr}j(,)c?c:;w; es aggl oggﬁg to th glsep ﬂp}bl@% in Exa%rl)pl e 125,

(S) - 214- ( 2/ RsPHesk YR MSHAYLEN Y 2o dnyirime iyl lr%wra?%é >11>-ﬁ‘é%>fl BSXye & aci d

tert-butyl(resttroli@ALS)- pﬁleny?t YFdp@nicGciamZansh eM%wb&m&m@pl onic acid nethyl
ester hydrochloride, and 3-(4-1(S)-112-(1,3

AT RCART oAl el e S PN C'ﬁ’g%&ﬁ%c}’ PSR BHREE TS hose
descri bed {(Ry- lEDQe(rIrBISetrlﬁlpthD\l-1‘1’5/—(137162@-43/-1)(6%y1] pyrrolldm -2-yl} -phenyl)-propionamide was
{(9)-1-112- gngg(ﬁr tdd7'g (Ii[&él—ﬁ-g%/wa]é) by VY}}[ Eé g o %s@f%aﬂ'%cyrl\]/gnyl) -p

r opi onam &€& epare
(n12): 37008 (WEODL) 7. 11@0{1113)7 88, 2H) 7356, 3[[13{)3 4773 Q(in(lfH) 128921 60.98),(d, 2H),

0\ 2t o8P 02 418 on 3288 Ft 0 Bt s 3t 5 o, B ey JR 2 08

2. 24- 2 151(95n 821(h) 2HR 115 1(6<(m, B4L), 2.15-2.03 (m 1H), 1.95-1.78 (m | H),

1.78 (s, . 1.70-1.52 (m 3H). [0345] Exanpl e 127: preparation of
E)-3-(4- 1- i
(550 b oo Sl sl

2009/ 1183G)SF@FIHEP)}@@QY]%MEQM-QFXINp[lmliﬁl]m{)lowpé 2B1(R)-4-Pyrrol id
i n-2-yl-phenyl)-acrylic acid nethyl ester (697ng, 3nmol) and

4- (2- hror fog48t hybbno’:%« @ﬂb&@ﬁ[@y&mlo@b@% m&&lc@s&%%ﬁmxaﬁ.p@aasrgs 2-pepe dissol ved

in acetonitri pot assi um car bonate (833 d, and the

reaction rﬁeﬁpﬁwrbﬁ@éheéal)mhaaﬂ MYt C%rPO n%c oY temml eShol- %%P 40 room
t enper at ufp@srol iid- D%%ﬂﬁﬁ]dﬁ&l} m@a@mebhypda@r hydrécalogde, b aughsarpl-ug of celite.

Wash plug wth trate was concentrat ed to -10rrL and col umed on
silica w tHMERGAL- vyrar%@kﬁaﬁlé ethwﬂa Butidtdinet ot abemiDrHomes 2t DAEY! cARUVEF t er
concent r atpidpgregave ( 344- | (R)- 4243,5 -d inethyLl Hpyrazo
-4-yl)-ethyl]-pyrro lid in-2 -yl -phenyl)-aerylic acid nmethyl ester as a

t acky, | |1 lid 275 03 Faol | i d
anal ogous 16 ot Frtdir T reibaf T BUS. ey Epedn chappE Ry Q9. B ccedures
[ Zh( 3, |5) di{ @UI{QI} A btpmeiaglolH-gyryzb)-4-gt) kyHy] |-nyyotidib-2 61 li-pheyl ypropionamide was 49
-phen ar ni % as a
oh S oY o1 iR YL ARBRES: YERRLERT A il R B B S ERTEb o) s
:(3d1 |2 f9| %/O'B 2ABr {, dH),228)s, 18), 524((ﬂ 2HLH)9 (d421D), § .88 (s53H)L, B.UY-3.43 (M3 H)bF. 1&(t, | ,5 h

. r r
oty 3t Epsasln, P2 s\ T o S gk b B84 R g 194 2

[ 0349] Exanpl).e.1528 3Hpr2eipe.@t (mohHpfl .95-1.78 (m, 1H) 1.78 (s 3H), 1.70-1.52 (m, 3H).
N- hydroxy-3-1: 4-1(R) - 1- 1242- ( 1- hydr oxy- | - et hyl -

[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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ethyl)-pyrazololl,5-aipyridin-3-yll-elltylltyrrolidin-2-yl)-plienyll-propiona
m de (120). [0350] Fol | ow ng procedures anal ogous to those described in

Exanpl es 58,WQA289&I8305 N- hydr oxy- 344#R)- - ;21241 - hydr 8K{/EP2009/053421

-nmet hyl -ethyl | -pyrazo [ , 5-a] pyridin-3-ylkethyll -

pyrrolidin-2-yl)-phenyl Fpropi onam de was prepared as a white solid (120,
0.045ng, 0.1 nmol, 13%yield). LOMS (mz): 437.2 (M:l). WO

2009/ 118305PCI TEP2009/ 053421 Exanpl e 129: preparati on of
(B)-3-1,1-((5)-1-(2-11- (2- Et hyl - 4- hydr oxy- but y11- 3, 5- d(rrg hy1-

111- pyr azols- yl ket hyIJ( pyr I’O|OI di n- % y1)~phenyl I - N- hydr oky ae/yiﬁrF(de (109).

To an ice cold mixture of” 1 , W

(B)-3-(4-1(9)-1-[2-(3, 5-di nethyl -1 n¥pyrazol - 4-y1)-ethyl]-pyrrolidin-2-
yll-phenyl)-aerylic acid nmethyl ester (0.85g. 2.4 mmo|), and potassi um hydri de
(I 15 ng, [B48B mmol) in 4.0 nL tetrahydrofuran: dinmethyl sulfoxide (9:1 v/v)
was added 4- brononet hyltetrahydropyran (945 ng, 5.28 mmol). The m xture was
sl oW y warifoed] t o (E)SeftR)- elmecrlalimz -gl- Imadylsﬁdrylrce:dldmwe/ﬂ esltdr'(6’9dg@l”31ﬁr061) hab. |t was
t hen quen apmmni um th cetate.

The Iayerg'ht\%g’rmén Osegh 3)??? twnnﬁﬁ)é"amleém ce ?j;&gn}mo Wereglsﬁ)lvﬁg W %cﬁ%rrlrlgﬁe aqueous
anmoni um @btagriunderbohhre (%ngoﬁnsmcblayare&ldmbmei thmneantmshveutemattdd umﬂct‘rellteighyl

acetate an cextr d,over nesiym sul fate
and concen[j Jsgodq?lg%é)oeg 'O oﬁpemﬂ% %qud VAVV\g}FthC QEmLf r\‘%ﬁlt rew as HI i ca gel

col umm chmoet ogita Prugh ()lmg)@ltﬁ)DlCM GO0 F}dem azlaeconectnlnylled anoeleLa)ld tdurgnode
(BE)-344-((S et h tra | met h 114- razol 41T
het hy11- p(or %‘8 ?”&‘l%hﬂét?a? exaﬂe#“i“‘l““%‘o“?“l‘vl‘ch ﬁ%tf‘h‘gd aﬁéli‘%r ster | ﬁ%%gave 0.35

nmol , 14%3y(ﬂd[fd)l Rs3a- d)neéthinwarazol_Gy%tWI]{p&zg11d1145—2/1 Spheivh)- e)cryl{c(a@ﬂl] Fol | owi ng
procedure (E)-344-( S 1-17 [3,5-d
i methyl- 1§n ?rtyﬁ?S?eg tra%)kgpé/ éﬁﬁ\g%?l (tgﬁéﬁgg 2%?%&?253/ -4-yl]-ethyl}-pyrrolid
in-2-yl)- ghenyl 1 N - hydr oxy- acryl am de was gr epared (109, 34 0. 075 mol ,
28% yi el dYVHS] anFolfauipgprpecdaiss inglogpus/iaBoge dekeyit edms@xamelmﬂmE) 3&32%% 130: HDAC
i nhi bitiom. @S§@1}{16{h935[¥-1)g Eolbf%ﬁ)uétﬁ’%] 1‘391'1%118‘19%1 PERGLHN- Wﬁﬁ)x?’adﬁcn}{\%ﬁ%a{ésec' to

generate a reconbi nant bacul ovi rus express the epti de.

Transfer veetsd sl1¢dh%ae 3(7@“%%@4%?)#@ t‘,’b‘éﬁ Sﬁbd ﬂ@@/l&ﬁ%ﬁ@ P tNMh5)F e'ét RI nto the
DH | OBac ¢gkbp) b fgo gﬁl—ﬁcﬁb aneaphay edoan 6%@'((3‘1%‘2\4% C%g@rlHP|3a7t3Q§m (Ggj oni es

wi thout insertion o f usi on sequence i nt e viral %gnom: carried by

t he bact efilad? kerme1H).dé:2 @l(hgllﬂelH%ﬁz e 0dnorites Gues &rpr.dked-anéd $r mal DNAs

(bacm d) wepe. 255201 t 8d3fy, ngh@Hpact eria by standard plasm d purification
procedures. SP) ce Is or Sf21 (Anerican Type WD 2009/ 118305PCTI EP2009/ 053421

Cul ture ction were then transfec flasks W|ththe
viral C?@? %lpplédilffs rPrF[@égé(H'tOr} N-hydroxy-3- 4-(?R)-1-{2-?2-(1-hyd roxy-1-methyl-
ethyl)-pyrazolo[l,S a|pyridin-3-yl]-ethyl}-pyrrolidin-2-yl)-phenyl]-propionamide (120).

[0350] Following procedures analogous to those described in Examples 58, 125 & 2, N-
hydroxy-3-[4-((R)-1-{2-[2-(1-hydroxy-1-methyl-ethyl)-pyrazolo[1,5-a]pyridin-3-yl]-ethyl} -
pyrrolidin-2-yl)-phenyl]-propionamide was prepared as a white solid (120, 0.045mg, 0.1mmol,
13% yield). LC/MS (m/z): 437.2 (M+1).
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Determ nation of small scale m tein exression in Sf9 cells

[ 0353] Virus-containing nedia was collected fromthe transfected cell culture
and used forWQRATREEBEN to increase its titer. Virus- coREHEMNYSHEYI a

obt ai ned after two rounds of infection was used for |arge-scale protein
expression. For |arge-scale protein expression 100 ern' round tissue culture
plates were seeded with 5 x 10 cells/plate and infected with | m_ of
virus-containing nedia (at an _approxi mately N4O1l of 5). After days t he

el 1 wer & 3BPI 2N RSFrorbiten B A- Lol LB SISO STk hut os.
Cel | pel | atspyfrhiiy 13- 1f- 284 1-WEyRrd saus,nﬁnﬂe obf) 50 nth of
ice-cold IyS|)fs buf &%2}5 |thr|§)IE-l|$ ﬁy] 7\/6 5 inN4d E TApNP-40 nmN1 DTT,
1 MM P MST). The ceIIs were stirred on |ge for 15 mnutes and then
centrifuged at 5,000 rpns for 20 minut es.] Purifi catl on of GST- tagged pr ot ei ns
[ 0354] The cemt?rm{ged/cerl -Iysate was | oaded ont & aﬁr nL” o

gl ut at hi one- $egharpse =~col um ?Phar maéi-a) and was /Wwashed thrice W|th 10 inL of
25 inMtris-HC, pﬂﬁ 5, 2 inM EDTA, 1 nN1 DIT, nﬁ ‘Niel. The GST-tagged
protei ns were then eluted by 10 appl i cati ons (1 th) each) of 25 nN\4

tris-HC1, 7.5, .10 redu 0 1 mM\4 DTT oglycerol
and st or ed °&f I FHIE MIEHFP ﬁg&ﬂ &/fzr@é ﬁﬁﬁ% m%@lsj*ﬁb/séyma%dl

purified @sTphEhWPprcahemmms&rqmsrg ed mubl) hidl patafsslmhydmle ulrtsncgt 239 0_, a5
cont ai n|n 0 otein I 1 nN4 Mh ,
10 mM My )_Lm%l\()l ‘Ftra@uﬁﬁ ”%WE‘@%”%EV&) yas af% o 2 0 1t N1 ATP
(y-[ 3311] Jofbmnmhyltamwasﬁyrm (b¥5 MRS BRssayIRdhi milthe wat aseRcaradd whseance of

i nhi bitors. The assdn#/ s carried o:@?l n 96h wel | FI at.es at anbi ent

t enper at ur BT S E] wden s L5AET 15 &P Q AL T PSS AR R ni nat ed by
t he addi t ichlorigd anﬂ@ddd:kl@mth@fhyﬂ.&&afenﬁﬂeﬁ:@?{% we&l@ﬁﬁﬁw@ﬂidltye orézﬁmﬂhye@ﬁvhhe reaction
m Xxture wer tratﬁsferred onto E ﬁ)\l-;g rane QIYI B%(g previ ously
soaked f or'*& " Péoée%ﬂ“‘?%sﬁ@{“ﬁa‘ﬁg'ic OF ﬁa%ie?‘ﬁ WEBRYere PHLWSASEKEY for 5

m nut es  Wintdne @hyB % clASEMheamtbmbd bigede enraviasdittrichonct ohghewibinBulditsadnnect ed

Af t tt 2009/ 118305PCI TEP2009/ 053421
e oo o Sl v RS L Gl RRuER R HRea I RSB Nowr ancs

wer e renoVE®:(and: Dabsdpethc faiyt adeian s give @)-3Hak@e)- lwﬁzi[}]s-ﬂiin&%yHBWahydhee W th

et hanol . I\/brrbr anes counte a t nmount i ng
“h Packar (o BgaRTRE BET SRR Ehartr By B ST Vs 4B M st crosa T

TM ( Packan thp.mgl 030 mnadl,ud%, yidd)es egbltaw @t &€d/My (thizpeat.s (dghessi on anal ysi s of

t he percentage inhibition of each corrpound i n dupI i cate, at 4 concentrations

(usual Iy ? stopped

a t p{,tts) i u
assay on I L&l1°w"%?r8%éureg riwo\%/alés%% © acﬁcrr o‘ﬁ'ﬁ f?p‘er} ng e - 120
i nst ead OT[3 &4d imyanheyl- 1 (tetrahydro-pyran-4-ylmethyl)- 1 H- pyrazol -4-yl]- ethyl}-pyrrolldm 2- -yD)-
phenyl]-N-hydroxy-acrylamide was prepared (109, 34 mg, 0.075 mmol, 28% yield) as an off-

white solid. LC/MS (m/z): 4534 (M+1).

Example 130: HDAC inhibition assay

[0352] The baculovirus donor vector pFB-GSTX3 was used to generate a recombinant
baculovirus that can express the HDAC polypeptide. Transfer vectors containing the HDAC
coding region were transfected into the DH10Bac cell line (GIBCO) and plated on selective agar
plates. Colonies without insertion of the fusion sequence into the viral genome (carried by the
bacteria) were blue. Single, white colonies were picked and viral DNAs (bacmid) were isolated

from the bacteria by standard plasmid purification procedures. S9 cells or Sf21 (American Type
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Positive control (4 wells):3%HWVSO i nstead of conmpound Bath control ( |
well):no reaction mx [0356]1C50 val ues were cal cul ated by logarithmc
regressi on IMAPYSIB3IGf the percentage inhibition of eacRCEEMIGUH2AL 4
concentrations (usually 3- or 10-fold dilution series starting at 10 nN4). In
each experinment, the actual inhibition by reference conpound was used for
normal i zati on of 1C50 val ues to the basis of an average val ue of the
reference inhibitor Normal i zed 1 C50 = neasured 1050 average ref

| C50 / rre&élmré&?o}l@rﬂom)esﬂﬁW@Q@?{rmf?ﬁ%m%iéfrbﬂéﬁlféévlthmvaiﬁlt%wuuwn%xper. nment 0.4
1. 1, Maver aggfcBindcddvht. Test conpound in experinment 1.0 ttM normalization:

0. 3/0. 4 = 0.75 uM [0358] For exanple, known HDAC inhibitors or a synthetic
derivati ve .28 ref ere ﬁ:lorrpounds [0359] Using this

prot ocol , =tH W AgU L Ssple polein expre xcHrhgs were found to show | C50

val ues for FI DAC inhibition in the range from about 0.0003 )thel to about 100
uM or abd53D. 0008s-yobsdnieomabowts G@OcctédVfon the fradfaagd cflbrultexcanpised farhe range

o 0 AR A0k b R RS T i o, ==

2009/ 118 1@@3@'{7’1@@@-@@@/p1(j15@42@65510n For large-scale protein expression 100 cm’ round tissue

culture plates were seeded with 5 x 107 cells/plate and infected with 1 mL of virus-containing

media (at an approximately MOI of 5). After 3 days, the cells were scraped off the plate and
centrifuged at 500 rpm for 5 minutes. Cell pellets from 10-20, 100 cm’ plates, were re-
suspended in 50 mL of ice-cold lysis buffer (25 mM tris-HCI, pH 7.5, 2 mM EDTA, 1% NP-40,
1 mM DTT, 1 mM P MSF). The cells were stirred on ice for 15 minutes and then centrifuged at
5,000 rpms for 20 minutes.

Purification of GST-tagged proteins

[0354] The centrifuged cell lysate was loaded onto a 2 mL glutathione-sepharose column
(Pharmacia) and was washed thrice with 10 mL of 25 mM tris-HCI, pH 7.5, 2 mM EDTA, | mM
DTT, 200 mM NaCl. The GST-tagged proteins were then eluted by 10 applications (1 mL each)
of 25 mM tris-HCI, pH 7.5, 10 mM reduced-glutathione, 100 mM NaCl, | 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, I mM MnCl,, 10 mM
MgCly, | mM DTT, 3 pug/mL poly(Glu,Tyr) 4:1, 1% DMSO., 2.0 uM ATP (y-[**P]-ATP 0.1 uCi).
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% H;PQO, and

mounted on vacuum manifold with disconnected vacuum source. After spotting all samples, a
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[0361] As those skilled in the art will appreciate, nunerous changes and
nodi fi cati ons can be nade to the above-descri bed enbodi nents of the present
t eachi ngs wilYPewe/1¥éParting fromthe spirit of the pres@AUVEPWAYWBRYs. It is
intended that all such variations fall within the scope of the present

teachings. What is clained is: 1. A conmpound of Fornula I: or a

phar maceutical ly acceptable salt or ester t hereof; wherein: - --is a) a
single bond or b) a double bond; Y a i ndependent |y are a) -L-, b)
-L-O L-, &yeugm vy connepighand eacthella{tnS%V&lfh @8&&&%@8@ Oy Yegpbrageqiigal ent CL_10

al Kyl gr Ouiinoved art WlisNad f8ttins2 o Dokl 196/9Hwo4cancew%mbmt MERbARksal kyny!
group, or d) a covalent bond, wherein each of L eg)rtlonally is substituted
ar

With 1-4- Yerqegunted affegdryjng af afb‘)lenéteeferfb"ﬁ‘amewtm@ﬁfb% oLt ovdl kenyl group,

d) a C _1Gamkkid%ddigsnudpo uemeaoml@féowmmaw(wkargy QU0 valicd welecdidulaty! group,
g) a 3-14 nenbered cycloheteroalk | grou a 5-14 menbered heteroaryl

group, whéy 8Ner EgEepsiggranglysippt tbf'peqr%‘ﬁfagq vh‘gglog%“‘é‘f'?YQH‘%P@H“W@HP@M&L{ R5 groups;
R2 and R3 cbidepensiaoivhiy @0E 0a) | khdoro ). hal ogen c)NG ; d)CN, e) a CL110 al kyl
group, f) a C—2 10 al kenyl group, g) a C2_10 al kynyl h) a C3_14 cycl oal kyl

group, é? 1O%tsryl group,]) a 3-14 nenbered cycl oheteroal kyl group, k) a
5-14 nenb %ﬁ—ﬁ%%eroaryl group, 1) a C1_10 al koxy group, n) NC1_10 al kyl, n)
C(0)C1_10 al kyl, and o) C(0)0Cl al kyl, wherein each of e)-0) optionally is
substi tut dehugi t h 1- 4- 12- R7 @Wp@?topmdmssy@WOB)LOE@@m@Rﬁe nor ¢) a C1_10
al kyl group;

washed
Background (3 wells): assay with H,O instead of enzyme
Positive control (4 wells): 3% DMSO instead of compound

Bath control (1 well): no reaction mix

[0356] IC50 values were calculated by logarithmic regression analysis of the percentage
inhibition of each compound at 4 concentrations (usually 3- or 10-fold dilution series starting at
10 uM). In each experiment, the actual inhibition by reference compound was used for
normalization of IC50 values to the basis of an average value of the reference inhibitor:

Normalized IC50 = measured IC50 average ref. IC50 / measured ref. IC50

[0357] Example: Reference inhibitor in experiment 0.4 uM, average 0.3 uM,

Test compound in experiment 1.0 uM, normalization: 0.3/0.4 = 0.75 uM
[0358] For example, known HDAC inhibitors or a synthetic derivative thereof may be used

as reference compounds.

[0359] Using this protocol, the compounds of the present teachings were found to show 1C50
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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at each occurrence,

S(0)7R7, b.) a Cl_10 al kyl
gr opQ 2y 18333 14 cycl oal ky
group,

al kynyl

menber ed cycl ohet eroall cyl

at each occurrence,

optional |
Cl_10 al k

Jia

is a) hal ogen,
group,

is a H h) ORS8,
substituted with 1-4- groups;

b)-CN, c)
i) a C2_10 al kenyl

gr oup,

c) S(0)

NCO2, d) oxo,

gr oup,

e) f)OR6, Q)
j) a C2_10

1) a Cb_14 BEVEPHPUUR2IM) a 3-14

1R81

or n) a 5-14 nenbered heteroaryl
wherein each of h)-n) optionally is substituted wwth 1 -4-17-te groups;
or d) a C1_10 al kyl
R7 is a) H b)ORR c)NRBR9, d) a

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

group,

R6,

gr oup

C3_14 cycl oal kyl group, h) a C6-14 aryl group, i) a 3-14 nmenbered
ERER AT R O ST Bl R AT G Rl
occurrence, | i ndébendeftP "M} e1Gy ) by a c1[ 10 Mkyl | Frelph cICatdd) ho
al kenyl gropp, d) a C2.19 al kyny] grpup, e)| a C& 14 cycloal kyl grpoup} t) a
C6_14 aryl proup,—g)ra 314 nenbered| cycl oheteroatkyt—group,Tor—h)—al 5-14
menber ed heferoaryl rodB. wherei'n ehch of )-h,lopt onally |s Stbst]tuted
W th 1'4'L"Bi.QLOUpSLH,HE ?aghlgpcy‘rence,li§ f@ hg ogen, b CN53C)N:2, d)
o T oy 13 TErac BB Akt o ny Eoy G LR D oy
C(0)N112, p) C(G)NH (C1 40 al kyllp, g)C(0)N(IC1 044l ky| )" 0,6 r)| C(&H, B)
-C(S)C1_10 Al Kyl6, t) | A SN 1Z, ‘f)z C(b) NH 45 24 3

7 12 3 46 3 0.6

8 5 0.9 47 | 0.35

9 7 0.5 48 2 3

10 3 2 49 3 3

12 4 96 50 | 0.4

19 3 7 51 1.2 4

20 3 11 52 2.7 4.3

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 |

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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(C1_10 al kyl),

- O( NI ONH2,

ac) C(NC1_10 VHQR8p2Y 18885 10 al kyl ,

v)

Z)C(NH) NH(C, 1_10 alkyl),

al kyl )N(C1_10 al ky1)2, at)

ag)

----C(S)N(C1_10 al kyl),,

-~-C1_10 al kyl,

W) C(NH) H, x)C(NI1)CL_10 al kyl,
aa) C((NH)N(C,1_10 al kyl),,
ad) C(NC1_10 al kyl ) NH( O PCHEBJORAS$421 ae) C(NC1_10
ah) S(0)20H, ai)()C1l-10

y)

ab) al kyl ) H,

alkyl, aj) S(0),"NH2, ak) S(0),NH(C1_10 al)S(0) N(Cl_10 al ky1)2 am Si (C110
al ky]_) 3, an) C110 2 l(\/l group, ::m\ 2 C2 10 n\/I gLoup —a a C2 10 al kynyl
group, aq) pCehpddhd kmcgr .’)LHI;THI6) a hal o bkmbmgfdoumDAas)l aHBT_I:Ild cycl oal kyl
group, at) p CaNd4 a’y!tsong)JDICSQG)Mﬁ 3-14 nenbexed Cynt@hﬂu)arnasl,mm gr oup, or
av) a 5-14 penbered heteroat roup L' each occurt ence di val ent
C, -10 alky]l _group, h) a div ﬁ | 10 aI kenyl “group, c) a |VZI7ent C2_10
al kynyl gropp, d;) a di valsent Cllmoua, d) al di ved ent | C1 380 a k0>69 gr pup, or 1)
a coval ent ona70 and[m gt each Jeccuf rence, S % I, Tor 0% lﬁ e conmpound
of claim1, a_ pharmceut | "allv actept abl p_salt or!|ester prpnf erein R
is L a CZ_lO aVkeny gridup, | a CH) 14| cycl oa) | cyl0Ogroup, br a| 3- 04 mefber ed
cycl ohet er opl'’kyl, gr OJp, \yherein gach| of the[ C2,10 al'kenyk grpup,.f he| C3- 14
cycl oal kyl pgroup,—and-the 3-14 nerrbe ed cycjoheteroalk-ylI grpupoptipnally is
substituted with 1- 4] LLRS groups30 anfl L' and RI0are as défined %A clhim 1.
3. The conppund;of claliml or a,pparaceutifal l)ysaccept abl e sal ggpr pster
t her eof , whereirn—RI—+s—a-C2-1t0—-alkenyl grou opt:om'!;(' substitutedfwith 1-4
groups i ndependéht |y sel’dcted f b t he group cdfisisting!’® ha | &en,|CM NOZ,
and ----- CFB. 7&4. The QQn’pOJndlgf C ai m1l pr aophar maC%uti cal | ysoaccept abl e
sal tor estef—thereofi—wherein P, 2- di cht-orgethenyt The—cohpound of
claim1l or phat maceutitcally acéeot ble salt ester ”Per eof , erein R is
a C3_14 cyc| oal kyl groum7or a 32304 nenber ed| cyalbshet eroat kyl | gr aop, Ppach of
whi ch optiofalty_-Ts >ubsgiitu.ed dvi[h 1-4-1_|'RS" groups, \g/'r}eren I5—and RS are
as defined pn claim| i

86 10 42 110 100 180

87 35 58 112 10 30

88 9 24 113 75

89 7 200 115 25 32

90 8 34 116 20 49

91 4 2 117 12

92 4 3 119 155

93 1.4 1.1 120 75 510

94 1.4 5 121 31 180

95 1.6 3

96 1.7 2

[0361] As those skilled in the art will appreciate, 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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6. The conpound of claim5, or a pharmaceutically acceptable salt or ester
t hereof, wherein the C3_14 cycloal kyl group or the 3-14 nenbered
cycl ohet eroal kyl group is selected fromthe group consisting of a cycl opropyl
group, a cycl obutyl group, a cyclopentyl group, a cyclohexyl group, a
cycl eheptyl group, a pyrrolidyl group, a piperidyl group, a tetrahydrofuranyl
group, and a tetrahydropyranyl group. 7. The conpound of claim:1, or a
har maceuti c acc able.salt or ester thereof, wherein RL is a C6_14 aryl
Sr oup or a S%y %‘Ezgt %ﬁf%r oaryl group, each of which optionally is Y
substituted W thcompoumsl gfdipsmudackein L' and RS are as defined in claim 1.
8. The compound of claim1l or a pharmaceutically acceptable salt or ester
t hereof, wherein RlL is a phenyl group optionally substituted with 1-4 groups
i ndependently selected fromthe group consisting of halogen, CN,NO2, a C1_10
al kyl group, a C3_14 cycl oal kyl group, and ad®6_14 aryl group, wherein each of
the C1_10 al kyl group, the 14 cycl oal kyl oup, and the C6_14 aryl group
optionally is sybstituted w \Re andcRi; are as defined in claim
1. 9. The coffpsund of any or a Ehar maceutical ly acceptabl e
salt or ester theréof, wherdin 12.1- is a phenyl* group optionally substituted
with 1-4 groups ind nden se ted fromthe group consisting of F, d,
NC2, OH, OCH3, and )\ng conmpound of claim1l or a pharmaceutically
acceptabl e salt or ester ther eof erein le is a 5-14 nenbered heteroaryl
group optionally su ted with 1-4-U- R5 groups, wherein 1: and RS are as
defined in claiml. 11. The conpound of claim 10 or a pharnmaceutically
acceptable salt or ester thereof, wherein the 5-14 nmenbered heteroaryl group
i's sel ect ash hrgiafhe AR IS &pablefsalt oltledtér thebeo¥)
wherein:
===is a) a single bond or b) a double bond;
Y and Z independently are a) -L-, b) -L-O-L-, ¢) -L-S
(O),,,-L-, or d) -L-NR*-L-;
L, at each occurrence, is a) a divalent C, _,, alkyl group, b)
adivalent C,_,,alkenyl group, ¢) adivalent C,_; , alkynyl
group, or d) a covalent bond, wherein each of a)-c)
optionally is substituted with 1-4-L'-R?;
R'isa)H,b)aC,_,alkyl group, c) a C,_,, alkenyl group,
d) a C,_,, alkynyl group, e) a C,_;, cycloalkyl group, f)
aCq_ ;4 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 ¢) —INO,,
d)—CN,e)aC,_,,alkyl group, ) a C,_,, alkenyl group,
g)a C,_,, alkynyl group, h) a C;_,, cycloalkyl group, 1)
aCg 4 aryl group, j) a 3-14 membered cycloheteroalkyl
group, k) a 5-14 membered heteroaryl group, 1) a C,_,,
alkoxy group, m) —INC, ,, alkyl, n) C(O)C,_,, alkyl,
and o) C(O)OC,_,, alkyl, wherein each of e)-0) option-
ally is substituted with 1-4-L'-R” groups;
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Vii ix N WN. wherein each of i-xiii optionally is fused to a phenyl group
or a 5-6 nenbered heteroaryl group, and optionally substituted with 1-4-U R5

gr oups. 12. The compound of claim 11 or pharmaceutically acceptable salt or
ester thereof, wherein R is |1 13. The compound of claim1ll or a
pharmaceutically acceptable salt or ester thereof, wherein Rl is selected from
i-xiii, each of which optionally is substituted mnth 1-4 groups incependently
selected fr t.he con @f hal\o 12.7, (C1_10

alkyl) o (C3 13 Ay bEAGN) ?Sj(@jl 9F))( 140 Pér@ D310 alkyl)-(3- 14
menber ed cydRd halt@anzh bﬂC)urre{(aEﬂ, 1$0a B¥,0a) yHINGQ,(C1_10

al koxy) - (C3_ 1434 1( 16 10 alkoxy) (CB 14 aryl) -(CL_10

al koxy)-(3-14 gyc ohe §3 ( y)-(5-14 heteroaryl), a
C1_10 al kyl @rmﬁ A8 g{ igkvj ph)eﬂgl_h@ gj ﬁrogmu da C3_14

cycl oal kyl gro a(liﬁhl forhp amymgqbgr@a %) at@t eroal Kyl group,
and a 5-14 nenl I§A gﬁ%g $ ch oézﬁg :%; il §Ikyl gr oups,
the C2_10 alkeﬁyp &k PP dH, t% groups, the
(- 13- 14 cycl oabkeyée gcymb@hetaro ,gomulp a thd Srhembereded

gﬁﬁls?r'teﬂteégalw E %(%‘1@?1 @@ﬂi}éfﬁvﬁe}éﬁe@ﬁ’@hegfhﬁj SEPYAiodqpsisopt i onal Iy i's
substltuted w1 1R groups;

R®, at each occurrence, is a) H, b) —OR?, ¢) —S(0),,R?, or
d) a C,_,, alkyl group optionally substituted with 1-4-
L'-R'® groups;

R7is a) H, b) —OR?®, ¢) —NR®R?, d) a C,_,, alkyl group,
e) a C,_,, alkenyl group, f) a C,_,, alkynyl group, g) a
C; 14 cycloalkyl group, h) a Cg_,, aryl group, 1) a 3-14
membered cycloheteroalkyl group, or) a 5-14 membered
heteroaryl group, wherein each of d)-j) optionally is
substituted with 1-4-L'-R'® groups;

R® and R”, at each occurrence, independently are a) H,b) a
C,.,0 alkyl group, ¢) a C,_,, alkenyl group, d) a C,_,,
alkynyl group, e)a C;_, , cycloalkyl group, f)a Cg4_,, aryl
group, g) a 3-14 membered cycloheteroalkyl group, orh)
a 5-14 membered heteroaryl group, wherein each of
b)-h) optionally is substituted with 1-4-L'-R"® groups;
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14. The conpound of claim 1l or a pharmaceutically acceptable salt or ester
thereof, wherein R' is a pyrazolyl group optionally substituted with 1-4
groups i ndependently selected fromthe group consisting of F, C, Br,

OH, - CF3, nethyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl, 2-nethylpropyl,
2, 2-di met hyl - propyl, propynyl, cyanonethyl, 2-cyanoethyl, 3-cyanopropyl,
cycl opropyl methyl, tetrahydropyranyl nethyl, phenyl, and trifluorophenyl. 15.

The corrpoun qf claiml or a phar maceut.i c ept ester

t her eof ; |On3ﬂiﬁa@5?c]§%1§?5‘|cﬁa 1§ ﬁ?%%‘ﬁa-gﬁ @&M?h_hgﬁy 16. The
conpound of cl ai)mkcgre)wah@Hac@uH—MHzx gycepl\ﬁﬂl(éjs bta]é:ryl%tlre) t her eof ,
wherein re is at @nyl gllj T}z azo p p an

oxazol yl gr oup ’ up, ? éi’_ﬁt%f group, or
a tetrazolyl Qﬂiﬁ%f ﬁg)fp‘r%ahlcya 4 groups

|ndependentl y sel(é O S@”pg po)ensﬁj{() % ) GkC J)NHB73, nethyl,
me e

ethyl, i-pr opy @ t%ﬁl CEES%ZFP yet hyl ,
h I d 4-
Bhgmlraceﬁ?l cal | yagggpleben iﬂoseﬁ gl ci ﬁHan i ndol yl

gr oup, apyfaZQ(HL}oﬁlkb’ﬂyJVWP@( N 133633@1)%5%9%@%{ gioup, or an

i mdazo[ 1, 2- a] pyri dyt s Y ed wth 1-4
gr oups i ndepen%ﬁ‘d rg:rzg %ﬂ i n%ﬁy , NC2,

- CF3, nmet hyl 11|o : ryfc%i\? 1?i{ﬂorr@ h%ag ﬂ phenyl
pyr|dyl and pyLa@NC a Hheac %@(le ch 1Chr ceutlcally
accept abI e sal &l Ghlél‘ray )k}ﬁlﬁﬁq a}%ﬂg o lgﬁmjk?yﬁgre H F,
d, or Br. ﬁiﬂ ng r‘rploélﬂ A é b@ cel1 o
phar maceut i cal ;g th %za V\/n%g}ﬂ n—\s Qar or 20.
The compound o % wﬁd liﬂ?ﬁ) rma%(@)ti@ﬂé ac):epch@@ sak©O@r_gster thereof,

wherein Y is ecte gro S|st|ng of H
éqm%(@ﬁ %#5?9 21. The

--C(0)0OR6, an 7ran
conpound of cl &l etﬁa‘%’ Dizayalégcep S@Qﬂ 3@@@ t her eof ,

\[I\I\:fl‘_]l(é;’_él nm( |C|s_|3)selae(d te a}kyr] gt‘@u amg@a: Cl_&aaﬂhgntyﬂgérmu Cg(;if Cil ilzcn:qu s
phar naceut i ca%!@igﬁ rgﬁg)c( or ~est@r er%ogr \li/h\li)ére é 1?2 di val ent

ClL 10 al kyl gr EEOUpP QPG e V§ 1A ZFOUBs a. endent | y

sel ected from lggmplp,om)stan@ -0 ommenFNRGd aoﬁc%he@damze]ky% is as

accept abl o saj EorRucPEA Lo %ﬂ*‘éﬁﬁ g@@» @ﬁﬁﬁﬁ the.or oup
consi sting oﬁ cachipelrrenesy tﬁ—ﬁ div ZCH( CH3) ,
a d1valent C,_,oalkenyl group,c)a dlvalent C,.i0 alkyny
group, d) a divalent C, _,, haloalkyl group, d) a divalent
C,_;0 alkoxy group, or f) a covalent bond; and
m, at each occurrence, is O, 1, or 2.
2. The compound of claim 1, or a pharmaceutically accept-
able salt or ester thereof, wherein R' is H, a C,_,, alkenyl
group, a C;_,, cycloalkyl group, or a 3-14 membered cyclo-
heteroalkyl group, wherein each of the C,_,, alkenyl group,
the C,_, , cycloalkyl group, and the 3-14 membered cyclohet-
eroalkyl group optionally is substituted with 1-4-L'-R°
groups, and L' and R? are as defined in claim 1.
3. The compound of claim 1 or a pharmaceutically accept-
able salt or ester thereof, wherein R* is a C,_,, alkenyl group
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andCl1,C(..... L. NOH) 24, A conpound, or a pharnmaceutically acceptable salt
or ester thereof, the conpound selected fromthe group consisting of:
(E)-N-hydroxy-3 -(4-11 -[2-(2-nethyl -1H i ndol-3 -y1)- ethyl] -pyrrolidin-2
-yl '} -phenyl)-acrylam de, (E)-N- hydroxy-3-(4-11

-[3-(1H i ndol-3-yl)-propyll-pyr- rolidin-2-yll-phenyl)-acryl am de,
(E)-N-hydroxy-3 -(4-11 42-0Hindol-3 -yl)-ethyl] -pyrrolidin-2-yll

- phenyl ) - Ld : dro¥ds 3 1-(4- iapel- 1
Dy rat hy SPHBAI PSSty S piel ; & gfﬁéﬁ% (ﬁ%ggéﬁﬁné%r oxy-3 -14- [1
-(2-indolS IPCI?Fl QFQItﬁe LR £ Pﬁlél 1819 > —aeryl 2> (E) - N- hydr oxy- 3
-(4-11 4246d-+weCOfoxy-2-nmethyl -If I-in- dol-3 -yl)-ethyl] -pyrrolidin-2-yll

-pheny! ) - acyy o deyCRk BYAIaXY § 6 44ty %ﬁgﬁ%‘? %l’cjc@'.nd()l‘s‘yl)’
o e PO R T s
-pyrrolidi n52-Fie c@iﬁgﬂlﬁﬁ@ ofl daim J&r & Phdrhdcétrcally accept-

iyl 1 - pyr PBI GA s f%hﬁﬁ%%‘of’ﬁw%%_%& {1 Anf e+ (loAlky)y -
[ 2- ( 2- t er groupyar & det hanesmitiareyl apchohetendalikydogr@ag,lpashhgf] -pyrrolidin-2
-y1} - phe@iciN pridiiYy 3¢ subatitdeed with 1-4-1'R> groups, wherein

L' and R” are as defined in claim 1.

6. The compound of claim 5, or a pharmaceutically accept-
able salt or ester thereof, wherein the C,_, , cycloalkyl group
or the 3-14 membered cycloheteroalkyl group is selected
from the group consisting of a cyclopropyl group, a cyclobu-
tyl group, a cyclopentyl group, a cyclohexyl group, a cyclo-
heptyl group, a pyrrolidyl group, a piperidyl group, a tetrahy-
drofuranyl group, and a tetrahydropyranyl group.

7. The compound of claim 1, or a pharmaceutically accept-
able salt or ester thereof, wherein R" is a C,_, , aryl group ora
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 a pharmaceutically accept-
able salt or ester thereof, wherein R* is a phenyl group option-
ally substituted with 1-4 groups independently selected from
the group consisting of halogen, —CN, —NO,, a C, ,, alkyl
group, a C,_,, cycloalkyl group, and a Cg_,, aryl group,
wherein each of the C, _,, alkyl group, the C;_,, cycloalky]l
group, and the C_,, 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 claim 1 or a pharmaceuti-
cally acceptable salt or ester thereof, wherein R* is a phenyl
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(BE)-3 -(4 -{ 1 - [2-(2- tert-butyl- 1-nethanesulfo nyl-6-meth- anesull onyl ani
ino- 1 1-1-indol-3-pyn-olidin-2- y1ll- phenyl) - N hydroxy -a crylami de,

(E) - N-hydroxy-3-(4- {112-(2-merhyl-1Hi ndol-3 -yl)- acety 1 |
-pyrrolidin-2-yl'l -phenyl)-acrylarni de,

(E)-314-(1- benzyl -pyrrolidin-2-yl1)- phenyll N- hydr oxyact yl am dQ

(E) - N-hydr oxy- 3-(2-phenyl -2H pyra zol -3 -y I m ethyl)-pyrro lidin-2-yl]

henyl 1-acr Iarnld 4 azo a Im eth
| Doyrtol i di frau E}OBU ﬂ?l ﬁ‘%ﬁﬂ{}%g‘?ﬁtﬁdg 42%5’ 11 e[n(‘%@Yd} %e%/hyl Y
1- phenyl - 1 seleg § droRiphgONs sy bif di, (1

- hydr oxy- act y{§ éHaz Lﬁ% hydroxy -{4-[(S)- 1 (3 pyrazoll yI p

ropyl) - pyr- rol 1°3di ]P}}Pphenyl }-acryl arn i de,

(B) dl\H I()é;llr 0X103T4re(d ohncbbﬁaldlm triap h@Mﬂlhagbuﬂbaﬂ tphemil ] i':lcr yl
am de reol 1 al n acr ani i
de, (E)-N- i & §i she J@eﬁezoﬁ %&?ﬁ’x?lpﬁ%rﬂus_) 1%@5‘5 r%/ol a2yl
-phenyl ) -a e;&ram'ylh gf&Np3- c(pltia(lsbly [shlstititedr ovithe - pyrrol
idin-2- vyl 4-1(S)-1
-12-(4- CK| oém]gﬁe’nyll)%}e W%%%FR%I | geﬁﬁ}eﬂeiné Hﬁ fN - ﬁly?jro xy-a cryl
am de, (E)-3-1(04-The- cbﬁnﬁ@uﬂddbf%l@ﬁﬁr F_lf(}?fM - 9h@ﬁﬂacemtidallyi din-2-
acceptable salt or ester thereof, wherein the 5-14 membered
heteroaryl group is selected from the group consisting of:

1
1l

v
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yl } -phenyl)-N-hydro xy -a crylamde, (E)-N-hydroxy-3 -(4- { 1 -12 -(4 -nitro
-phen yl)-et hyll-pynt - lidin-2-yll-phenyl)-actylamde, (E)-3- (4-{ 1

42- (2-chl oro- phenyl ) -ethyl kpy rrolidin-2-yll - phenyl)-N hydroxy -a cry
larnide, (E)-3-(4- { 1 42-(2,4-dichloro-phenyl)-ethyl -pyrrol idin-2- yl }

- phenyl) - N-hydro xy-acrylarn ide, (E)-3-(4- { 1 -[2
-(2-fluoro-phenyl)-ethyll-pyrrolidin-2-yll - phenyl)-N hydroxy-acryl am de,
(E)-N-hydroxy-3 - {44 1 -(2 -hydroxy-2-phenyl-ethyl) -pyrrolidin-2-yl] -phenyl
}-acrylarnide, (E)-Nhydroxy-3 -{ 4-[ 1

- (2- hydr oxy-2-p-tol gl - )-pyrrolidin-2-yl] -phenyl }-acrylam de,

(E) - N-hydroxy-3 - [R- hydr oxy- 2- (4- net ho xy-phe-

nyl)-ethyl | -pyrroliddi fI-2-yL;} -phenyl)-acrylamde, (E)-3-(4-{ 1- [2

- (4-chl or o- phenyl ) 22- hydrexy- et hyl ] -pyr-
rolidin-2-y|I-phenyl)-h+§ydroxy-acrylanide, (BE)-3 -(4- { 1 - [2-(3,4-dichl

or o- phenyl) -2 -hydro xy-éethyl] - pyrrolidin-2-yll )

- phenyl) - N- hydr oxy-acrylanm de, (E)-N-hydroxy -3444 1 -(3 vi

- phenyl - propyl) - pyrrsol i di n-2- y1]-phenyl|-acrylam de, (E)-N hydroxy-3 - {441
-(2-pyridin-2-yl= Iy-pytror din2-yl] -phenyl} -acrylam de,

vii

viii

X
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(E)-N-hydroxy-3 - {4- [(S)-1 -(2-1hiophen-3
-yl -ethyl)-pyrrolidin-2-yl kphenyl }-acrylam de, (E)-N hydroxy-3 -1441 -(3
-nmet hyl-butyl)-pyrrolidin-2- yl[-phenyll -acrylamdc, (E)-3- {441
-(3,3-dichloro-allye-pyrrolidin-2-yl 1-phenyll-N hydroxy-acrylam de,
(BE)-3-14-((S)-1 -cycl opropyl met hyl -pyrrolidin-2-yl)-phenyl ]
-N-hydroxy-acrylamde, (E)-3-[4-((S)-1 -cycl obutyl nethyl
-pyrrolidin-2-yl)-phe- nyl [ -N-hydroxy-acryl am de, i
(E)-3-[4-(1-cycl ogentyl net hyl -pyrrolidin-2-yl)-phenyl]- N—hyéroxy-acrylanlide,
(B)-3- {44(9-1 - 2&Q¥3thexyl-ethyp-pyrrol idin-2-yl] - phenyl}
- N- hydr oxy- acr 1 de, %)-N—hydroxy-3-(4-{(8)-l 42- (tetrahydro-pyran-4-yl)-
ethyl] -pyrrolidn-/2-ylI%;phenyl)-acrylam de, (E)-Nhydroxy-3 -14- [(S)-1
-(2-pyra zolo[ 155 - EEV? in-3 - yl-ethyl)-pyrrolidin-2-y11 -phenyll-acryl anti
4

de, (E)-N hydroxy-3 - (S) -1 -[2-(2-methyl-pyra zol o[ 1,5-al pyridin-3
-ye-ethyl |l -pyrrolidin=2-yl1-phenyl)-acrylamde, (E)-N-hydroxy-3 -(4- { (R -1
42- (2-nmethyl -pyra_ zolo [ 1,5-a] pyrid in-3 -yl)-ethyl] -pynXg |idin-2-yll
-phenyl)-acrylamde, (E)-N hydroxy-3 -(4- { (S)-1 -

[2-(2-triflu hW=pWw a7010[ 1,5 -a] pyridin-3 -yl)-ethyl]

-pyrrolidin-2-yla- nyA -acrylamde, (E)-3-(4-1(S)-1 -[2-(2-ethyl-pyrazolo
[1,5-a] pyridin-@yN- etRylirdyrrol id in-2-y11 -phenyl)-Nhy
droxy-acryl am de, (Eyx<¢ hydroxy-344-((S)- 1- {2 - [2-(1 -hydroxy-1

-methyl ethyl)-pyra zoHo [ 1, 5-a]pyridin-3 -yl] -ethyl} -pyrrolidi
n2-yl)-phenyl] -a crylamde, (E)-N hydroxy-3 -(4-{ (S) -1 {ig-(2-pyra
zin-2-yl-py ra zosSlo [1,5-a]pyridi n-3 -yl)-ethyl ]-pyrrolidin-2-y1} -phenyl)-
acrylam de, (E)-9\Rydrgxy-3-(4-1(S)-1 - [2 -(2-pyridin-3-yl-pyrazolo [1

, 5-a] pyridin-3 - 7ethy& ] -pyrrolidin-2-y1 } -phenyl)- acryl am de,

N,

N//
H

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.

12. The compound of claim 11 or pharmaceutically accept-
able salt or ester thereof, wherein R* is

13. The compound of claim 11 or a pharmaceutically
acceptable salt or ester thereof, wherein R' is selected from
i-xiii, each of which optionally 1s substituted with 1-4 groups
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(E)-N-hydroxy-3 -(4- { (S)-1 42-(1Hpyrrolo[2,3 -b]pyridin-3-yl)-ethyl
-pyrrolidin-2-yl11l -phenyl)-acry-lamde, (E)-3-(4- { (S- 1 -
[2-(2-tert-butyl-1H pyrrolo [2,3-b I pyridin-3
-yl)-ethyl]-pyrrolidin-2-yll-phenyl)-N hydroxyacryl arnide, (E)-N hydroxy-3
44-11 -(2-imclnzo [1,2-a Jpyridin-3 -ylethyl)-pyrrolidin-2-yl]-phenyl 1
-acryl arnide, (E)-N-hydroxy-3-(4-{(S)-1 42-(2-nmethyl-im dazo [ 1 ,2-3]

din-3:

(-3 (4 ¢ ii’? g}Qféécrtgiié?éﬁaﬁa%3’%0@Becf§ﬁglﬁﬁ§l°y5ﬁﬁb%§6ﬁlhyl] pyn-ol i di n-2
-yll-phen ,aq y-1am de, (E)-N-hydroxy-3 -{ (9-1

42-(3-meth h I

S B

X

(E) Nyhydroxy aroalky (sy legoz ﬁﬁa]zéuhatqm)ax

p)r/r;': ﬁly: dllnFEpyélkogﬁg @ l%cret )igxéE) l\g@i(dro Cﬁ(szjréxy[g (1
{(9)-1 [2(1 1nmh _e( % yrrolidin-2-yll
- phenyl ) - acryl@ma:‘l E—)JCC a[lk()ﬁ 154-241162‘[6 é}s utyl-3,5-di methyl -1

R (2 &5%51 O ﬁ%e? s m?lksn%%?éﬁ%ﬁi oy AR O Setmyi] T
-pyrroli d| n 2 ZEAUP,- Ahenyils) CXA mum a 1deal'§( IQLBy dr oxy-3 - {4-
[(ES) erh ((12 pyr3- 120l melnbiekedt bybbolﬁ’?’trefrlé alky ggrdmp? aﬁ&i' a I@?—Eﬂ?" }-acr y: _6131 dg,
PG e S R T
wherein each of the C,_,, alkyl groups, the C,_,, alkenyl
group, the C,_,, alkyny!l group, the C, ,, alkoxy groups,
the C;_,, cycloalkyl groups, the C_,, aryl groups, the
3-14 membered cycloheteroalkyl groups, and the 5-14
membered heteroaryl groups optionally is substituted
with 1-4-L'-R'° groups.
14. The compound of claim 1 or a pharmaceutically accept-
able salt or ester thereof, wherein R' is a pyrazolyl group
optionally substituted with 1-4 groups independently
selected from the group consisting of F, Cl, Br, —OH, —CF;,
methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl, 2-methyl-
propyl, 2,2-dimethyl-propyl, propynyl, cyanomethyl, 2-cya-
noethyl, 3-cyanopropyl, cyclopropylmethyl, tetrahydropyra-
nylmethyl, phenyl, and trifluorophenyl.
15. The compound of claim 1 or a pharmaceutically accept-
able salt or ester thereof, wherein R' is a pyrazolyl group
disubstituted with methyl.
16. The compound of claim 1 or a pharmaceutically accept-
able salt or ester thereof, wherein R' is a thienyl group, a
pyridyl group, an imidazolyl group, an oxazolyl group, an

‘t 245 -net hyl -2
ryI arni de,
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(B)-3-(4- { (S)- 1- [2-(4-bro no-pyrazol-1-yl)-ethyl]-pyrrodin-2-y1 }

- phenyl ) - N-hydroxy-acrylam de, (E)-3- (4- { (S)- 1- [2 -(3,5-di

nmet hyl - pyrazol - 1 -yl)-ethyl]- pyrrolidin-2-yll -phenyl)-N hydroxy-acryl

am de, (E)-N hydroxy-3-(4-{ 112-(3,4,5-trimethyl-pyrazol -1 - yl)-ethylkpyrrol
i din-2-yll -phenyl)-acrylamde, (E)-3 - [4 -((S)-1 -

43- (2, 2-di met hyl - propyl) -5 -hydroxy4-nethyl -pyrazol- 1 -yl] -ethyl} -pyrroli
di n-2-yl)-phenyl] I\l-hydro><})£1 acrylamde, (E) 54 -{ (9)-1 42-(4-b

f omD- 3, 5- diTRXARALYh\BIRUpela 1 ior@unya]tnazo y! group, or a

-pyrrolidi ne2aydly 1|®|’1© )eabhmfdwha@h@ ol st itBtéd withS) - 1

!:ﬁ(4 bro {l ﬁ :i' () é T rCOll 1n
eyl %m’%“f’é;@%ﬁéﬁ&?{% R e halllbision,. (91w

E) - N- hyd f] -
<(at )hyl kpgr:?}yﬂ grﬂé‘t‘h}l{l B% lﬁll)zzg}c%rl{/@a éyyr@&hﬁhﬁéﬁgml (4- { (S) -1 4243

-tri fluor p yrazol-1 -yl)-ethyll-pyrrol idin-2-yl11 -phenyl)-a
cryl ani de, (Hf- I‘il“hdc(dn oxyrdof dlddmil of 2 hmrdmcautrdhl}}ydleﬁmyl) -pyrrolidi 11

-2-yl] -phenyl ¢ llgiofé ”ﬂh%‘?eéf)wgl'eli’éjgf XYis3 %n (Jﬂ??iy ?@?ﬂ%é( 1-methyl - 1H41

,2,3]triazol-42- rrolil
(E)- 3444( Spyrazo sz d)%}OEPWIBYII 3] Py cgrozupyll ~ethyl 1
-pyrrolicl b@a&rﬁﬂﬁdgﬂﬂf{ﬂ y2laldy gﬁy W%ﬁbﬁ%ﬁwmé@oﬂﬂldﬂﬁm? xy-3 -(4- {(S9-1

[223(1t1 r.éi'aﬁﬂbg ;u%fjhmx}ng lb‘?]e peledted fofde. (5)-3-(4-{(9)-

14241 - bently ¢g1:®upx:cf;1sxqtumg 2hﬂ rmethﬂ, ﬁt12y1y11
- phenyl) g )_ 1
e T et
-pyrroli d| ylll N-hydr oxyacryl am de,

18. The compoundofclaim1ora phannaceutlcally accept-
able salt or ester thereof, wherein R? and R? independently are
H, F, Cl, or Br.

19. The compound of any one of claims 1-18, or a pharma-
ceutically acceptable salt or ester thereof, wherein'Y is -L- or
-L-NR*-L-.

20. The compound of claim 1 or a pharmaceutically accept-
able salt or ester thereof, wherein Y is -L-NR*-L-, wherein R*
is selected from the group consisting of H, —C(O)OR®, and
a C,_,, alkyl group, and L and R® are as defined in claim 1.

21. The compound of claim 1 or a pharmaceutically accept-
able salt or ester thereof, whereinY is selected from the group
consisting of —CH,—, —CH,CH,—, —CH,CH,CH,—,
—NHCH,—, —N(CH;)CH,—, and —N(C(O)O-t-Bu)
CH,—.

22. Thecompound of claim 1 or a pharmaceutically accept-
able salt or ester thereof, wherein Z is a divalent C,_,, alkyl
group optionally substituted with 1-4 groups independently
selected from the group consisting of oxo, =—N—R°, and
—OH, wherein R® is as defined in claim 1.
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(E)-N-hydroxy-3-(4 -{(95)-1

42-(211-tetrazol -5-yl)-ethyll pyrrolidin-2-yll-phcnyl)-acrylamde, (E)-Nbydro
Xy-3 -(4- { (S)-1 - [2-(2-rnethyl-2Htetrazol-5- yl)-ethyl] -pyrrolidi

[ 1-2-y11 -phenyl)-a cryl am de,

(E)-N-hydroxy-3-(4-{(S)-142-(1-met hyl-1Htetrazol - 5-
yl)-ethyl]-pyrrolidin-2-yll-phenyl)-acrylamde, (E)-N hydroxy-3 44-(1 -{2- [3

VD)< phenyl (323“f¥15‘¢‘3%ﬁ55 Rfﬁfﬁé%ﬁé%y&ﬁ%ﬁ?%?gu%@afé% e oxyi m o]

e R T o s
pheny 1 0

ok SR L b e,

yl -ethyl) - aagban-CHy, :aﬂ*é@{l—]?}_acryl am de, 3 -

s 3y 2 tﬂyft??ﬂl“%%n@r 4 RRER iy @cgepta% 0ty ester,

(E) - N- hydr ceeyeBﬂ(l@req 4thecioyhpound elezted ity the giodplcdnsijt-et hyl ]
t- phenyl)-acryl am de, (E)-Nhydroxy-3 -(44 1 42-(2-methyl-1

- pi per azi n- ﬁ
(BN nydr &é@kﬁ%@m& 37 e rapuy b g Bl . 5

yl2 et?)élzz)l gl peg Cfgynrbhc%mh%ry]}}heheﬁ J-acrgamid; 3- 13- fluo;}gn4I [1(8)- !
§\I—h%r oxXy- ac@] i % 64 { }[B ?nd@lx?(g) bgb§¥ﬁpé$/ zopl o] Y

[ 1, 5-a] pyridin-I¥ @IIJa'tQh pliﬁ}ﬂy WW >] - phenyl 1-N-hydroxy-acryl am de,
(B) - 312- 1 uor @)N I5)drbn(23p a{ng«’x B alqul-Bey -3y pybutrpyr ol 0l n- 2 y11-

phenyl 1 -N- hy 2318; hﬁi%: 5 -ditl'u oro- (S)-1 -(2-pyrazolo
[15a]pyr|d|n y] phenyl }
- N- hydr oxy- ac(fy, —&a‘gndiaroxy 3-(4- «Fl [2- (2-me1hyl -indol- 1-yl)-ethyl]-
pyrrolidin-2-yl}-phenyl)-acrylamide,
(E)-N-hydroxy-3-{4-[1-(2-indol-1-yl-ethyl)-pyrrolidin-2-
y1]-phenyl}-acrylamide
(BE)-N-hydroxy-3-(4-{1-[2-(5-methoxy-2-methyl-1H-in-
dol-3-yl)-ethyl]-pyrrolidin-2-y1} -phenyl)-acrylamide,
(E)-N-hydroxy-3-(4-{1-[2-(2-phenyl-1H-indol-3-y1)-
ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,
(E)-N-hydroxy-3-[4-(1-{2-[2-(5-methyl-isoxazol-3-yl)-
1H-indol-3-yl]-ethyl}-pyrrolidin-2-yl)-phenyl]-acryla-
mide,
(B)-3-(4-{1-[2-(2-tert-butyl-6-nitro-1H-indol-3-y1)-
ethyl]-pyrrolidin-2-y1}-phenyl)-N-hydroxy-acryla-
mide,
(E)-3-(4-{1-[2-(2-tert-butyl-6-methanesulfonylamino-
1H-indol-3-yl)-ethyl]-pyrrolidin-2-y1}-phenyl)-N-hy-
droxy-acrylamide,
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(B)-3-(4-{(S)-1 -[2-(3,5-dinethyl- 111-pyrazol-4-y1l)- ethyl]
-pyrrolidin-2-yl1l1l-phenyl)-N hydroxy-acrylamde, (E)-3-(4- { (S)- 1 4241

-ethyl -3,5-di methyl - 111-pyrazol -4- yl)-ethyl kpyrrolidin-2-yl }

- phenyl) - N- hydr oxy-acryl am de, (13)-3-(4-{(S)-1 -[2-(1 -butyl-3,5 -dinlethyl-1
H pyrazol -4- ye-ethylli-pyrrolidin-2-yll-phenyl)-N hydroxy-acryl am de,
(BE)-3-{4-[(S)-1-(2-benzenesul f onyl - ethyl) pyrrolidin-2-

i by Fasol - ATy Gl B o et tari o - Res G uP6Ry- acryl am de,

(E)-3-(4- (S)andsﬂllf@ﬁylamln@ultfyll—mdbln%{ leth@ll]—pb'fm'lndnpl}—

y1l) - et hyl | - pygino _ é)xy acryl am de,
o &[‘?2&%}‘%{% &a%& %?ﬂ? [ﬁms mﬁﬁdﬁgm@pﬂ 351 ani de,

(EL_{\I—thydr oxyacetf/4] - p%fohdﬁl-z?[ lamlde
(E)-I\fh;/gff)tlx@ 4%3, éiéz}%%bg 1 Il _?f%]])(])_ppro Fﬁg%biyra zol-5-yl] -ethyl 1
-pyrrolidin-22 ﬁyl] acrylamde (E)- 3(4 { (9)-

112- (I2 éert%}) LY 2]rb Ba%bl[15 -bherstll@H}-py razo])S:-gyl(ni-{(S)
rrolidin-

%2 (2-cycl o éﬁléi ldi\h@/_%})ﬁ]}eﬁ%¥ ﬁ%ﬁj ply}élrgbl idin-2-yl}

- phenyl ) - N- b’y pd4 (th@aZP@[M?}PWShfS V@IQ)' 1-1{2

42-(4- rltro pdtdigy ﬁUﬂﬁlnéQq}l]z hédn Y et alhlde (9-1- {2 -11
rrolicii

% nitro- pq]?e)z?’y%? [ﬂ o?fn15§h_e[ﬁ§ ﬁ L?r}g I di n-2-y1)-phenyl ]

-acryl am de et{)g)l -pyrrol 8} Il’ﬂ P@-elné’rl} =Nohy QXM'laCZ}@.trl azol -4-y1)-

et hyl r pynol i dinid@; y11- pheny1l) - N—hydr oxy-acryl am de, (E)-3-

ot R eRi s ﬁ ol %ﬁ%ﬁyﬁ R ) T Y
rohdln -2-yl] pheny -acrylamid
(E)-N-hydroxy-3-[4-((S)-1- phenylacetyl pyrrolidin-2-
yl)-phenyl]-acrylamide,
(E)-N-hydroxy-3-[4-(1-phenethyl-pyrrolidin-2-yl)-phe-
nyl]-acrylamide,
(E)-N-hydroxy-3-(4-{1-[2-(4-hydroxy-phenyl)-ethyl]-
pyrrolidin-2-yl }-phenyl)-acrylamide,
(E)-3-(4-{(S)-1-[2-(4-fluoro-pheny])-ethyl]-pyrrolidin-2-
y1}-phenyl)-N-hydroxy-acrylamide,
(E)-3-(4-{(S)-1-[2-(4-chloro-phenyl)-ethyl]-pyrrolidin-2-
yl}-phenyl)-N-hydroxy-acrylamide,
(E)-3-(4-{1-[2-(3,4-dichloro-phenyl)-ethyl]-pyrrolidin-2-
yl}-phenyl)-N-hydroxy-acrylamide,
(E)-N-hydroxy-3-(4-{1-[2-(4-nitro-phenyl)-ethy1]-pyrro-
lidin-2-y1}-phenyl)-acrylamide,
(E)-3-(4-{1-[2-(2-chloro-phenyl)-ethyl]-pyrrolidin-2-yl } -
phenyl)-N-hydroxy-acrylamide,
(E)-3-(4-{1-[2-(2,4-dichloro-phenyl)-ethyl]-pyrrolidin-2-
yl}-phenyl)-N-hydroxy-acrylamide,
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(E)-N-hydroxy-3-(4 -{(R-1 -[2 -(1,3,5-trinethyl-1H pyra- zol-4 -ye-ethyl]
-pyrrolidin-2-yl1-phenyl)-acryl arnide,
N- hydroxy-3-(4-{(R)-1-[2-(1, 3,5-trinmethyl-1H pyrazol -
4-yl)-ethyl | -pynolidin-2-yl1-phenyl)-propi onam de, N-hydroxy-3-(4-{(S)-1
-[2-(1,3,5-trinethyl-1Hpyrazol- 4 -yl)-ethyl|

-pynolidin-2-yl11- phenyl) pr opi onam de, N-hydroxy 3-[4-((S)-1-{2-[2-(1

'Si?iﬁf.ydf@%? Nté (fﬁhﬁﬁ PG AR
e

N—hydroxy 3- 1phes) ?oan‘llpi)erldln 3-ylethyl)-pyrrolidin-2- q pheny

15propt onarediay xem gf‘yq%%?drmﬁzameﬁf;ﬁw pifetrazol -5

(1=1) - 3- (4- 1(8§>f1 ipe2 (}1 ]5pﬁew yacgy idephenyl - 2, 3- di - hydr o- 1H- pyr azol - 4-y1
) - et hyI]-prE JN l3pl§q y td] ﬁg},]r? é@ The conpound of
claim1 or Ie)gxlt or eP f, wherein the
conpound or t @1 EH' @éﬁ; %8% bie salt or ester thereof is in the

form of an i‘%’ﬁ\]i—h ORIy —3— 1 Qe.h rox ya¢on conprising a

t herapeuti cal 3)?;&%&) J ﬁ:&r&%@ﬁﬁﬁl 2f yi‘{ﬂi@ﬁ& é‘%}yﬂdﬁ’dwga pﬁ;r maceut i cal | y

phar maceuti ca
E\Q«(ébch&oro phemyl)oc2c

accept abl e

(E) - N- Hydr oxy DE g‘ 0 _Wajc et hyI ) pyrazolo [1 ,5-a
1pyri di n- 3 rro %I n 23?? acr’y mde or a
phar rraceutl i %tﬁ 4sdig é}-pineny d\r%ﬁr ti cal conposition

conprising a h@lqnag )cNa. &Ox®Ia Qﬁﬁr@%eutl cal ly acceptabl e

conpound whiah s é‘fhar%: g[,f 4¥>8§n>1 E§0pylfﬂyrrr811cﬁn grotprent. 29 A
[ 2- (1- hydr oxy ¥l }-ph ée@mryianndazol o[ 1, 5-a] pyri di n- 3-

[1-ethyll h t I

Zomposi {1 on&?E%ﬁ 2520 y?i% FF%@ DS RG S8 e R my AR e et cal 1y
accept abl e caer §C§y mi 831 A conpound which is

E)Ea a’z\t)ll_?)?rlogﬂ?ﬁqoﬂyako 2{4 gﬁéﬁ@z %]Pom?n‘ y¥ etllllé/ ;IRyacr yl am de or a
phar maceut i car‘l)ﬁcgﬂcép‘x’
(E)- N-hydroxy-3 {4 [1-(3 methyl buty])-pyrrohdm—Z-
yl]-phenyl}-acrylamide,
(B)-3-{4-[1-(3,3-dichloro-allyl)-pyrrolidin-2-y1]-phe-
nyl}-N-hydroxy-acrylamide,
(E)-3-[4-((S)-1-cyclopropylmethyl-pyrrolidin-2-yl)-phe-
nyl]-N-hydroxy-acrylamide,
(E)-3-[4-((S)-1-cyclobutylmethyl-pyrrolidin-2-yl)-phe-
nyl]-N-hydroxy-acrylamide,
(E)-3-[4-(1-cyclopentylmethyl-pyrrolidin-2-yl)-phenyl]-
N-hydroxy-acrylamide,
(B)-3-{4-[(S)-1-(2-cyclohexyl-ethyl)-pyrrolidin-2-y1]-
phenyl}-N-hydroxy-acrylamide,
(B)-N-hydroxy-3-(4-{(S)-1-[2-(tetrahydro-pyran-4-yl)-
ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,
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32. A pharnmaceutical conposition conprising a conpound according to claim 31,
or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptabl e carrier or excipient. 33. A conpound which is
(E) - N-Hydroxy-3-14-[(S)-1-(2-
pyrazol o[ 1, 5-a] pyri di n-3-yl -ethyl)-pyrrolidin-2-yll-phenyl|-acryl am de. 34.

Ahphar maceuti cal conposition conprising a conmpound according to cl Si \r/1\1h33hand a
(B3 (4 { (I8 Tt Tne rmgié%biofﬂ%yq DA pyr rol 1 di ne 2- y11- ph
36 A phar mmedut Sa e ]“?”mﬂ O oo, aacor ding 1o ol ai m 35,
or a pharma TES*C@YﬂW%%’iﬁ%@ ga[? %@d @% I hggcnﬁj:eutl cally

accept abl e capylrmhmﬁ-yk)ceﬂueh}{pyrro:klﬂlnA’qur}p heﬂy\l\)?acry]las (E) - 3- (4-
{(S)-142-(3, S dethyl -1 Hpyrazol -4-yl)-ethyl] -pyrro lidin-2-yll

- phenyl ) - Nhy crylam d A phar ngceuti cal corrp05| tion conprising
a corrpound dﬁﬁé@ﬁ}’@h{ﬂﬁf@)ﬂnﬁza@pmfﬁ epyrazloyl acedpt abl e carrier or

exci pi ent . rl(fufhg ppLEd ) oS diBl N B eyt BatéyletS) -1 (2 (L3

5-trinethyl- 1 razo pyrr I- phenyl)-acryl arnide
or a phar nmacelt y acceptabl e sal t thereof. 40. A pharnmaceuti cal

conposi tion( E?msfr-h dr(gx -3grpd( laﬁzl{(thmﬂut)oomeeth 148;raer a pharmaceutical ly
acceptabl e sa

excLpien ?lbﬁféemﬁ@ﬂw?f AR ey

(1, 3, 5- tr| rrethm aIQ-I'BI 1H1Q€, 4- y1) - ethyl kpyrrolidin-2-yllphenyl)-acryl am de.
tho & R TEEH A (PR o2 g s apgcc o ol
j (ilenylf 1y§rox acryla-
mlde
(B)-N-hydroxy-3-[4-((S)-1-{2-[2-(1-hydroxy-1-methyl-
ethyl)-pyrazolo[1,5-a]pyridin-3-yl]-ethyl} -pyrrolidin-
2-yD)-phenyl]-acrylamide,
(E)-N-hydroxy-3-(4-{(S)-1-[2-(2-pyrazin-2-yl-pyrazolo
[1,5-a]pyridin-3-yl)-ethyl]-pyrrolidin-2-y1}-phenyl)-
acrylamide,
(E)-N-hydroxy-3-(4-{(S)-1-[2-(2-pyridin-3-yl-pyrazolo
[1,5-a]pyridin-3-y1)-ethyl]-pyrrolidin-2-y1}-phenyl)-
acrylamide,
(B)-N-hydroxy-3-(4-{(S)-1-[2-(1H-pyrrolo[2,3-b]pyri-
din-3-yl)-ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,
(B)-3-(4-{(S)-1-[2-(2-tert-butyl-1H-pyrrolo[2,3-b]pyri-
din-3-yl)-ethyl]-pyrrolidin-2-yl}-phenyl)-N-hydroxy-
acrylamide,
(E)-N-hydroxy-3-{4-[1-(2-imidazo[1,2-a]pyridin-3-yI-
ethyl)-pyrrolidin-2-yl]-phenyl }-acrylamide,
(B)-N-hydroxy-3-(4-{(S)-1-[2-(2-methyl-imidazo[1,2-a]
pyridin-3-yl)-ethyl]-pyrrolidin-2-y1}-phenyl)-acryla-
mide,
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(B)-3-(4-{(S)-1-[2-(3,5-dimethyl-1-phenyl-1 H-pyrazol-
4-y1)-ethyl]-pyrrolidin-2-yl}-phenyl)-N-hydroxy-acry-
lamide,

(B)-N-hydroxy-3-(4-{(S)-1-[2-(3-methyl-5-phenyl-isox-
azol-4-yl)-ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,

(E)-N-hydroxy-3-(4-{(S)-1-[2-(5-methyl-2-phenyl-ox-
azol-4-yl)-ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,

(E)-N-hydroxy-3-(4-{(S)-1-[2-(1H-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-y1}-phenyl)-acrylamide,

(B)-N-hydroxy-3-(4-{(S)-1-[2-(1,3,5-trimethyl-1H-pyra-
zol-4-y1)-ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,

(BE)-3-(4-{(S)-1-[2-(1-tert-butyl-3,5-dimethyl-1H-pyra-
z0l-4-y1)-ethyl]-pyrrolidin-2-y1}-phenyl)-N-hydroxy-
acrylamide,

(B)-3-(4-{(S)-1-[2-(1-cyclopropylmethyl-3,5-dimethy]-
1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-y1}-phenyl)-N-
hydroxy-acrylamide,

(E)-N-hydroxy-3-{4-[(S)-1-(2-pyrazol-1-yl-ethyl)-pyrro-
lidin-2-yl1]-phenyl }-acrylamide,

(B)-N-hydroxy-3-(4-{(S)-1-[2-(4-methyl-pyrazol-1-y1)-
ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,

(B)-3-(4-{(S)-1-[2-(4-bromo-pyrazol-1-yl)-ethyl]-pyrro-
lidin-2-y1}-phenyl)-N-hydroxy-acrylamide,

(E)-3-(4-{(S)-1-[2-(3,5-dimethyl-pyrazol-1-yl)-ethyl]-
pyrrolidin-2-y1}-phenyl)-N-hydroxy-acrylamide,

(E)-N-hydroxy-3-(4-{1-[2-(3,4,5-trimethyl-pyrazol-1-
yl)-ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,

(E)-3-[4-((S)-1-{2-[3-(2,2-dimethyl-propyl)-5-hydroxy-
4-methyl-pyrazol-1-yl]-ethyl}-pyrrolidin-2-yl)-phe-
nyl]-N-hydroxy-acrylamide,
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(E)-3-(4-{(S)-1-[2-(4-bromo-3,5-dimethyl-pyrazol-1-y1)-
ethyl]-pyrrolidin-2-y1}-phenyl)-N-hydroxy-acryla-
mide,

(E)-3-(4-{(S)-1-[2-(4-bromo-3-methyl-pyrazol-1-y1)-
ethyl]-pyrrolidin-2-y1}-phenyl)-N-hydroxy-acryla-
mide,

(E)-N-hydroxy-3-(4-{(S)-1-[2-(3-methyl-pyrazol-1-y1)-
ethyl]-pyrrolidin-2-yl}-phenyl)-acrylamide,

(E)-N-hydroxy-3-(4-{(S)-1-[2-(5-methyl-pyrazol-1-yl)-
ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,

(E)-N-hydroxy-3-(4-{(S)-1-[2-(3-trifluoromethyl-pyra-
z01-1-yl)-ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,

(E)-N-hydroxy-3-{4-[1-(2-imidazol-1-yl-ethyl)-pyrroli-
din-2-yl]-phenyl}-acrylamide,

(E)-N-hydroxy-3-(4-{(S)-1-[2-(1-methyl-1H-[1,2,3]tria-
z0l-4-y1)-ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,

(E)-3-[4-((S)-1-{2-[1-(2-benzyloxy-ethyl)-1H-[1,2,3]
triazol-4-yl]-ethyl}-pyrrolidin-2-y1)-phenyl]N-hy-
droxy-acrylamide,

(E)-N-hydroxy-3-(4-{(S)-1-[2-(1-trimethylsilanylmethy]-
1H-[1,2,3]triazol-4-yl)-ethyl]-pyrrolidin-2-y1} -phe-
nyl)-acrylamide,

(E)-3-(4-{(S)-1-[2-(1-benzyl-1H-[ 1,2 3]triazol-4-y1)-
etlyl]-pyrrolidin-2-y1}-phenyl)-N-hydroxy-acryla-
mide,

(B)-3-[4-((S)-1-{2-[1-(4-amino-phenyl)-1H-[1,2,3]tria-
zol-4-yl}-ethyl}-pyrrolidin-2-yl)-phenyl]-N-hydroxy-
acrylamide,

(E)-N-hydroxy-3-(4-{(S)-1-[2-(2H-tetrazol-5-y1)-ethyl]-
pyrrolidin-2-yl1}-phenyl)-acrylamide,

(E)-N-hydroxy-3-(4-{(8)-1-[2-(2-methyl-2H-tetrazol-5-
yl)-ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,

(E)-N-hydroxy-3-(4-{(S)-1-[2-(1-methyl-1H-tetrazol-5-
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yl)-ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,
(E)-N-hydroxy-3-[4-(1-{2-[3-phenyl-1-(3-trifluorom-
ethyl-phenyl)-1H-pyrazol-4-yl]-ethyl}-pyrrolidin-2-
yl)-phenyl]-acrylamide,
(E)-N-hydroxy-3-(4-{(S)-1-[2-[(Z)-hydroxyimino]-2-(5-
methyl-1-phenyl-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-
yl}-phenyl)-acrylamide,
(E)-N-hydroxy-3-{4-[(S)-1-(2-pyrazolo[1,5-a]pyridin-3-
yl-ethyl)-piperidin-2-yl]-phenyl}-acrylamide,
(E)-N-hydroxy-3-{4-[(S)-1-(2-pyrazolo[1,5-a]pyridin-3-
yl-ethyl)-azepan-2-yl]-phenyl } -acrylamide,
3-14-((E)-2-hydroxycarbamoyl-vinyl)-phenyl]-4-[2-(2-
methyl-1H-indol-3-yl)-ethyl]-piperazine-1-carboxylic
acid tert-butyl ester,
(E)-N-hydroxy-3-(4-{4-methyl-1-[2-(2-methyl-1H-indol-
3-yl)-ethyl]-piperazin-2-y1}-phenyl)-acrylamide,
(E)-N-hydroxy-3-(4-{1-[2-(2-methyl-1H-indol-3-y1)-
ethyl]-piperazin-2-y1}-phenyl)-acrylamide,
(E)-N-hydroxy-3-{4-[4-methyl-1-(2-pyrazolo[1,5-a]pyri-
din-3-yl-ethyl)-piperazin-2-yl]-phenyl}-acrylamide,
(E)-3-{3-fluoro-4-[(S)-1-(2-pyrazolo[1,5-a] pyridin-3-yl-
ethyl)-pyrrolidin-2-yl]-phenyl } -N-hydroxy-acryla-
mide,
(B)-3-{3-chloro-4-[(S)-1-(2-pyrazolo[1,5-a]pyridin-3-yl-
ethyl)-pyrrolidin-2-y1]-phenyl }-N-hydroxy-acryla-
mide,
(E)-3-{2-fluoro-4-[(S)-1-(2-pyrazolo[1,5-a]pyridin-3-yl-
ethyl)-pyrrolidin-2-yl]-phenyl } -N-hydroxy-acryla-
mide,
(E)-3-{3,5-difluoro-4-[(S)-1-(2-pyrazolo[1,5-a]pyridin-3-
yl-ethyl)-pyrrolidin-2-y1]-phenyl }-N-hydroxy-acryla-
mide,
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(E)-3-(4-{(S)-1-[2-(3,5-dimethyl-1H-pyrazol-4-y1)-
ethyl]-pyrrolidin-2-y1}-phenyl)-N-hydroxy-acryla-
mide,

(E)-3-(4-{(S)-1-[2-(1-ethyl-3,5-dimethyl-1H-pyrazol-4-
yD)-ethyl]-pyrrolidin-2-yl1}-phenyl)-N-hydroxy-acryla-
mide,

(E)-3-(4-{(S)-1-[2-(1-butyl-3,5-dimethyl-1 H-pyrazol-4-
yl)-ethyl]-pyrrolidin-2-y1}-phenyl)-N-hydroxy-acryla-
mide,

(BE)-3-{4-[(S)-1-(2-benzenesulfonyl-ethyl)-pyrrolidin-2-
yl]-phenyl}-N-hydroxy-acrylamide,

(B)-3-(4-{(S)-1-[2-(3,5-diethyl-1H-pyrazol-4-y1)-ethyl]-
pyrrolidin-2-yl1}-phenyl)-N-hydroxy-acrylamide,

(E)-3-(4-{(S)-1-[2-(3-tert-butyl-5-methyl-1H-pyrazol-4-
y1)-ethyl]-pyrrolidin-2-y1}-phenyl)-N-hydroxy-acryla-
mide,

(E)-N-hydroxy-3-(4-{(S)-1-[2-(2-isopropyl-2H-tetrazol-
5-y1)-ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,

(E)-N-hydroxy-3-(4-{(S)-1-[2-(1-isopropyl-1H-tetrazol-
5-y1)-ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,

(E)-N-hydroxy-3-[4-(1-{2-[2-(3,3,3-trifluoro-propyl)-
2H-tetrazol-5-yl]-ethyl }-pyrrolidin-2-yl)-phenyl]-acry-
lamide,

(E)-3-(4-{(S)-1-[2-(2-tert-butyl-2H-tetrazol-5-y1)-ethyl]-
pyrrolidin-2-yl1}-phenyl)-N-hydroxy-acrylamide,

(E)-3-(4-{(S)-1-[2-(2-cyclobutyl-2H-tetrazol-5-y1)-
ethyl]-pyrrolidin-2-y1}-phenyl)-N-hydroxy-acryla-
mide,

(E)-N-hydroxy-3-[4-((S)-1-{2-[2-(4-nitro-phenyl )-2H-
tetrazol-5-yl]-ethyl}-pyrrolidin-2-yl)-phenyl]-acryla-
mide,

(E)-N-hydroxy-3-[4-((S)-1-{2-[1-(4-nitro-phenyl)-1H-
tetrazol-5-yl]-ethyl}-pyrrolidin-2-y1)-phenyl]-acryla-
mide,
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(E)-3-(4-{(S)-1-[2-(5-tert-butyl-1H-[ 1,2,3]triazol-4-y])-
ethyl]-pyrrolidin-2-y1}-phenyl)-N-hydroxy-acryla-
mide,

(BE)-3-[4-((S)-1-{2-[3,5-dimethy]-1-(tetrahydro-pyran-4-
ylmethyl)-1H-pyrazol-4-yl]-ethyl}-pyrrolidin-2-y1)-
phenyl]-N-hydroxy-acrylamide,

(E)-N-hydroxy-3-(4-{(R)-1-[2-(1,3,5-trimethyl-1H-pyra-
zol-4-y1)-ethyl]-pyrrolidin-2-y1}-phenyl)-acrylamide,

N-hydroxy-3-(4-{(R)-1-[2-(1,3,5-trimethyl-1H-pyrazol-
4-y1)-ethyl]-pyrrolidin-2-yl }-pheny!)-propionamide,

N-hydroxy-3-(4-{(S)-1-[2-(1,3,5-trimethyl-1H-pyrazol-
4-y1)-ethyl]-pyrrolidin-2-yl }-phenyl)-propionamide,

N-hydroxy-3-[4-((S)-1-{2-[2-(1-hydroxy-1-methyl-
ethyl)-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-
ethyl)-pyrrolidin-2-y1]-phenyl } -propionamide,

N-hydroxy-3-(4-{(S)-1-[2-(1-isopropyl-1H-tetrazol-5-
y1)-ethyl]-pyrrolidin-2-yl }-phenyl)-propionamide, and

(E)-3-(4-{(S)-1-[2-(1,5-dimethy]-3-0x0-2-phenyl-2,3-di-
hydro-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-y1}-phe-
nyl)-N-hydroxy-acrylamide.

25.The compound of claim 1 or a pharmaceutically accept-

able salt or ester thereof, wherein the compound or the phar-

maceutically acceptable salt or ester thereof is in the form of

an enantiomer or a diastereomer.
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26. A composition comprising a therapeutically effective
amount of a compound of claim 1 or a pharmaceutically
acceptable salt or ester thereof, and a pharmaceutically
acceptable carrier or excipient.

27. A compound which is (E)-N-Hydroxy-3-[4-((S)-1-{2-
[2-(1-hydroxy-1-methyl-ethyl)-pyrazolo[1,5-a]pyridin-3-
y1]-ethyl}-pyrrolidin-2-y1)-phenyl}-acrylamide or a pharma-
ceutically acceptable salt thereof.

28. A pharmaceutical composition comprising a com-
pound according to claim 27, or a pharmaceutically accept-
able salt thereof, and a pharmaceutically acceptable carrier or
excipient.

29. A compound which is (E)-N-Hydroxy-3-[4-((S)-1-{2-
[2-(1-hydroxy-1-methyl-ethyl)-pyrazolo[1,5-a]pyridin-3-
y1]-ethyl}-pyrrolidin-2-yl)-phenyl]-acrylamide.

30. A pharmaceutical composition comprising a com-
pound according to claim 29 and a pharmaceutically accept-
able carrier or excipient.

31. A compound which is (E)-N-Hydroxy-3-{4-[(S)-1-(2-
pyrazolo[1,5-a]pyridin-3-yl-ethyl)-pyrrolidin-2-yl]-phe-
nyl}-acrylamide or a pharmaceutically acceptable salt
thereof.

32. A pharmaceutical composition comprising a com-
pound according to claim 31, or a pharmaceutically accept-
able salt thereof, and a pharmaceutically acceptable carrier or
excipient.

33. A compound which is (E)-N-Hydroxy-3-{4-[(S)-1-(2-
pyrazolo[1,5-a]pyridin-3-yl-ethyl)-pyrrolidin-2-yl]-phe-
nyl}-acrylamide.

34. A pharmaceutical composition comprising a com-
pound according to claim 33 and a pharmaceutically accept-
able carrier or excipient.

35. A compound which is (E)-3-(4-{(S)-1-[2-(3,5-Dim-
ethyl-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-y1}-phenyl)-N-
hydroxy-acrylamide or a pharmaceutically acceptable salt
thereof.
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36. A pharmaceutical composition comprising a com-
pound according to claim 35, or a pharmaceutically accept-
able salt thereof, and a pharmaceutically acceptable carrier or
excipient.

37. A compound which is (E)-3-(4-{(S)-1-[2-(3,5-Dim-
ethyl-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-y1}-phenyl)-N-
hydroxy-acrylamide.

38. A pharmaceutical composition comprising a com-
pound according to claim 37 and a pharmaceutically accept-
able carrier or excipient.

39. A compound which is (E)-N-Hydroxy-3-(4-{(S)-1-[2-
(1,3,5-trimethyl-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-y1}-
phenyl)-acrylamide or a pharmaceutically acceptable salt
thereof.

40. A pharmaceutical composition comprising a com-
pound according to claim 39, or a pharmaceutically accept-
able salt thereof, and a pharmaceutically acceptable carrier or
excipient.

41. A compound which is (B)-N-Hydroxy-3-(4-{(S)-1-[2-
(1,3,5-trimethyl-1H-pyrazol-4-yl)-ethyl]-pyrrolidin-2-y1} -
phenyl}-acrylamide.

42. A pharmaceutical composition comprising a com-
pound according to claim 41 and a pharmaceutically accept-
able carrier or excipient.
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