0 1 MAR 2005 1 DEACETYLASE I NH BI TORS The present invention relates to

hydr oxamat e conpounds which are inhibitors of histone deacetyl ase() ITWR 2005
i nventive conpounds are useful as pharmaceuticals for the treatnent
proliferative diseases.: Background Reversi bl e acetylation of histones is a
maj or regul ator of gene expression thatiacts by altering accessibility of
transcription factors to DNA. In normal cells, histone deacetyl ase (HDA)
and histone acetyltrasferase together control the |evel of acetylation of

hi stones to nmaintain a balance, Inhibition of HDA results in the
accumrul ati on of hyperacetyl atwesul ts in a variety of
cel lul ar responses. Inhibitors of HDA have been studied for their
t herapeutic effects on cancer cells. For exanple, butyric acid and its

deri val | ves, Treresshtiverich RS &5 Ky dhdkathilo SonlpBRaDRARN G HiER dro i nduce
apopt osi S 1 nvi tro in human col on carcl nons, ukem a an reti nobl ast ona
cel | | i riistoneidaacatylaseuTlye invesntivieccompbunds ackeusel iais\pharmaceutioals fiardhe|

phar nacqh%gg{nofﬁ?&%%ﬁ?ﬁgé;?eﬁgt hey tend to be netabolized rapidly and have’
al't - .

a very short O her inhibitors of HDA that have been

wi dely studied for their anti-cancer activities are trichostatin A and
trapoxin. Trichostatin Ais an antifungal and antibiotic and is a
reversible inhibitor of mammalian HDA. Trapoxin is a cyclic tetrapeptide,
which is an irreversible inhibitorBaskgr@MRgll i an HDA. Al though trichostatin
and trapoxin have been studied for their anti-cancer activities, the in
vivo instability of the conmpounds nmakes them |ess suitable as anti-cancer

drugs. Ther Eﬂémblﬁ%cégmi@ﬂ of Bistoras ¥4 MHorcFRNPEF et edpressid thabhds byr
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maintain a balance. Inhibition of HDA results in the accumulation of hyperacetylated

histones, which results in a variety of cellular responses.

Inhibitors of HDA have been studied for their therapeutic effects on cancer cells. 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
pharmacological agents because they tend to be metabolized rapidty and have a very short
half-life in vivo. Other inhibitors of HDA that have been widely studied for their anti-cancer
activities are trichostatin A and trapoxin. Trichostatin A is an antifungal and antibiotic and
is a reversible inhibitor of mammalian HDA. Trapoxin is a cyclic tetrapeptide, which is an
ireversible inhibitor of mammalian HDA. Although trichostatin and trapoxin have been
studied for their anti-cancer activities, the in vivo instability of the compounds makes them
less suitable as anti-cancer drugs. There remains a need for an active compound that is
suitable for treating tumors, including cancerous tumors, that is highly efficacious and
stable.

Summary

The present invention provides efficacious deacetylase inhibitor compounds that are
useful as pharmaceutical agents having the formuta |



wherein - R, is H, halo, or a straight chain Cl-C6 al kyl (especially nethyl,
ethyl or n-propyl, which nmethyl, ethyl and n-propyl substituents aflel MAR 2[][]5
unsubstituted or substituted by one or nore substituents described bel ow
for al kyl substituents); R2 is selected fromH, Cl-Cl0 al kyl, (e.g. nethyl,
ethyl or -CH2CH2-OH), C4 - C9 cycloal kypl.,, C4 - C9 heterocycloal kyl, C4 --

C9 heterocycl oal kyl al kyl, cycl oal kyl al kyl (e.g., cyclopropyl nethyl), aryl,
heteroaryl, arylalkyl (e.g. benzyl), heteroarylal kyl (e.g. pyridylnmethyl),
-(CHZ)"C(O)RGi -(CH2)"OC(O) R6i amino acyl, HON-C(O -CH=C(R1)- aryl-al kyl -
and -(CH2)" R ; R3Qnd R% are the sane or different and i ndependently H,
Cl- C6 al kyl ,Hacyl aclyl am noY or R3 and R4 together with the carbon to
whi ch t hey ar e Nqu : C=0 Oﬁ% =NR8, or R2 together with the
nitrogen to whlcﬁ dR3 ge swith the carbonto which it
I's bound can forma C4 - C§ rocycl a hﬁaeroaryl
pol yhet eroaryl, a non-arond s m xed aryl and
non-aryl pol yheterocycl e ring; R5 I's n? H Cl1-C6 alkyl, C4 - 9
cycloal kyl, C4 - C9 heterocycloal kyl, "acyl, 2aryl'}} heteroaryl, arylalkyl
(e.q. benzyl ), heteroarylal kyl (e.g. pyri dyI met hyl ), aromatic polycycles,
non-aromati c pol ycycles, m xed aryl and non-aryl polycycles,
pol yhet q,ut&%ml , hon-aromatic pol yheterocycles, and m xed aryl and non-aryl
pol yhet erocycl es; n, nli n2 and n3 are the same or different and
i ndependent Ryisd$|hala, @dafstnargmchalﬁ C meerkyl (espesially Bethyhethyt ar beropyd, avhichan be
optionally and dentl dvmth X.and Y are the
ahre or i £ aetih SR A EREoR At alutrsm Py R0 o Sbsttued b Capy.
such as CH3 angre(dubstitieBis d’&s@ilf@d bém,forfﬂggs@\ém@ms NR14R 1i 0 1 MAR 2005 3
R6 is selected fromH Cl-C6 alk cl oal Ky
het er ocycl o34 Ryelected fsom &, G tGib RkYI, (@ggmethyl e Wb?b&)‘?/ ﬁﬁz‘ﬂh')) 4ar(§al
het er oar yl , | (e Jo) Ky
(e.g., pyri d)a/(lr Y:o%LI&Y,’)b &@?e%&%%ﬂ%é&ldf@%i |ésa§e%I% ie'%’ alelﬁﬁ?:ﬁ{:ﬁ&lm%@l SR1s,
S(O) R1Br S02Reg., cyRlt@RipyImethyl),NRil2BsieRGryl, R9lalky! (@a]. ebene;l) heteroatylakigi(e,g.
NR13R14, C1-Cg, al k aryl,
het er oaryl , y‘ag%hw(' e(CJI %ﬁgﬁyﬁﬁém’yﬁﬁ@&&%ﬁp EWFE)S&H(&H‘)
aryl-alkyl- and -(CH,),R;
Rs and R, are the same or different and independently H, C,-C; alkyl, acyl or
acylamino, or R; and R, together with the carbon to which they are bound represent
C=0, C=S, or C=NRg, or R; together with the nitrogen to which it is bound and Ry
together with the carbon to which it is bound can form a C, — Cy heterocycloalkyl, a
heteroaryl, a polyheteroaryl, a non-aromatic polyheterocycle, or a mixed aryl and
non-aryl polyheterocycle ring;
Rs is selected from H, C4-Cqg alkyl, C4 — Cq cycloalkyl, C,4 — Cy heterocycloalkyl, acyl,
aryl, heteroaryl, arylalkyl (e.g. benzyl), heteroarylalkyl {e.g. pyridyimethyl), aromatic
polycycles, non-aromatic polycycles, mixed aryl and non-aryl polycycles,
polyheteroaryl, non-aromatic polyheterocycles, and mixed aryl and non-aryl
polyheterocycles;
n, Ny, Nz and n; are the same or different and independently selected from 0 - 6, when
n, is 1-6, each carbon atom can be optionally and independently substituted with R;
and/or Ry;

X and Y are the same or different and independently selected from H, halo, C,-C, alkyl,
such as CHs and CFs, NOz, C(O}ﬂh OHQ, SRg, CN, and NHmHu;



pyridylnmethyl); RO is selected fromCl - &4 alkyl, for exanple, CH3 and CF3
C(O-alkyl, for exanple C(OCH3, and C(O CF3; R10 and R11 are the &anABrZUﬂS
different and independently selected fromH, Cl1-C4 alkyl, and -C(O) -alkyl;
R12 is selected fromH Cl1-Cs alkyl, C4 - C9 cycloalkyl, C4 - C9

het erocycl oal kyl, C4 - C9 heterocycl oalkyl al kyl, aryl, m xed aryl and
non-aryl polycycle, heteroaryl, arylalkyl (e.g., benzyl), and

het er oaryl al kyl (e.g , pyri dyl nmet hyl); R13 and R14 are the sanme or different

et er ocy o1 ot Ryfledted fomidGr Gaplit, Cor ey bkileCe- Copelprodypioaio, <~ <
het eroaryl al chIdéh(yﬂhlkylPé’Q'@?/élﬂiﬁbBMh}eihﬁfhﬂﬂ) h%?éé’barypéa}ﬁﬂ%{l gcycﬁoa,l et her

with the nitrogen'to are bound ‘are

het eroaryl , WWH@?@ah?ﬂefoaMﬂlkwr(émmﬁ'dblme}m&)t é}Fbs;anﬂd*lbeHm xed ar yI "and

non-aryl p

cycl oal kyl , ﬁ%@%&ﬁ*@lgf%}é I“E"?(?i 12{r$? F{"'M‘%ﬁ‘é'wﬁ%i%@af kyl ,

hetleroiark y: aHkldseweoﬂng iﬁbﬁ)H,,OBﬁmmﬂﬁdsCMﬁl ﬂm@dc;cmanaymﬁww C4I C9
cycl oal kyl, e a , aryl, ter et eroaryl ,

aryl al kyl , hgﬁ%tﬁ'(:?&W'P 'f‘i' Wﬁﬁ&?ﬁf@i& ﬁzﬁa%’vl (f97 begz bﬁé@i“@ regrylalkph (6 al ky| |
C4 - C9 cycl ogyreyimetiit);- 9 heterocycl oal kyl, aryl, aromatic polycycles,
heteroaryl, _arylal kyl, heteroaryl al kyl, pol yheteroaryl and NR13R14; mis an
i nteger sel BetSe?@qul rgmt(a 6Cs aﬁml for exampig, StheadiGRanC(0)-alkiFor sxamples( O) |

or a phar maceég g@)@r_abl e salt thereof. The conpounds of the present
I nvention are i tad £l ve agents in pharnmaceutical conpositions that
are effi cacReuanddsn talre:theesanye oodiffereaband indepbhddnly splectedffesrat, O3-C,alkylient s.

The pharnaceu sition has a pharmaceutically effective anount of
the 0 1 MAR meg%@sﬁﬂ&gent active agent along with other pharnmaceutically

accept abl e ale |9 seletted fom H, €1-C; alkiy, IG51-SC, cyidalign Gy —B{DﬂhétBﬁJc%IBQIkleb?—mr m

phar maceutlc ffeckwve anount. as used herein indicates "~an anount

necessary t o V%‘P%’ alkylaaph Shixedanit And pen-anf Relyeysia theterpayliprylalkyl
especi al Iy aio oy 1BHd R IaRydo.g JiHifieby; Of prol i feration o

mal i gnant cancer cel s, ni gn tuno

Ry and Ry, are the same or different and independently selected from H, C¢-Cs alkyl,
C4 - Gy cycloalkyl, C4 — Cq heterocycloalkyl, aryl, heteroaryl, arylalkyl (e.g., benzyl),
heteroarylalkyl (e.g., pyridyimethyl), amino acyl, or Ry3 and R,4 together with the
nitrogen to which they are bound are C, — C; heterocycloalkyl, heteroaryl,
polyheteroaryl, non-aromatic polyheterocycle or mixed aryl and non-aryl
polyheterocycle;

Ris is selected from H, C,-C; alkyl, C4 — C, cycloalkyl, C4 — Cq heterocycloalkyl, aryl,
heteroaryl, arylatkyl, heteroarylalkyl and (CH2)nZR2;

Ry is selected from C,-Cs alkyl, C,4 — Cy cycloalkyl, C4 — Cy heterocycloaikyl, aryl,
heteroaryl, polyheteroaryl, arylalkyl, heteroarylalkyl and (CHz)nZR2;

Ry7 is selected from C,-C, alkyl, C4 — Cq cycloalkyl, C4 — Cy heterocycloalkyl, aryl,
aromatic polycycles, heteroaryl, arylalkyl, heteroarylalkyl, polyheteroaryt and
NRy3aR14;

m is an integer selected from 0 to 6; and

Z is selected from O, NRy3, S and S(0),

or a pharmaceutically acceptable salt thereof.

The compounds of the present invention are suitable as active agents in
pharmaceutical compositions that are efficacious particulary for treating cellular proliferative
ailments. The pharmaceutical composition has a phammaceutically effective amount of the



or other proliferative cells. Detail ed Description The present invention
provi des hydroxanmate conpounds, e.g., hydroxam c acids, that are ﬂr‘thRtmg
of deacetyl ases, preferably inhibitors of histone deacetylases. Th

hydr oxamat e conpounds are highly suitable for treating tunors, including
cancerous tunors. The hydroxamate conpaounds of the present invention have
the followwing structurel HON H(l) wherein Rs is H halo, or a straight
chain Cl-C6 al kyl (especially nethyl, ethyl or n-propyl, which nethyl, ethyl

d n- | tit y bstit ut ed bstituted b e of
SUbst | L JRventaitRs rush el Bet PRymacantaaly adirlabie Rubleots, chdere lahom
Cl- C10 adilgshts drierthé kéDiNe @rnﬁﬁaa&inh&éuticﬁllgsﬁféaﬁégﬁfno&ﬁi 8Y s hereffikdititeSH) -

C4 - C9 cycloalkyl, C4 - C9 heterocycl oal
het er ocy&l YAPWRA NECRGSary tg administen talakyost teachievecy Hesgapeantiy resithgspeciadly ah,

het er oar yls:. Kyl (el : het ar I | (e.g. ridyl nethyl),
iy Uy gt ¥t . (b REF B eratiE] f At el e (o Bl
and - ( CHif)atlk&t;préiBeatide Bdlisar e t he same or different and independently H,
Cl1-CB al kyl, acyl or acylamno, or R3 and R4 together with the carbon to
whi ch they are bound represent C=0 C=S, or C=NR9i or R2 together with the
nitrogen to which it is bound an@eﬁle&ﬁ?ﬁér"fﬁfonv‘“h the carbon to which it
is bound can forma C4 - C9 heterocycloal kyl’, a 0 1 MAR 2005 -5 heteroaryl,
a polyheteroaryl, a non-aromatic pol yheterocycle, or a m xed aryl and

- | | ring. -R5 . | f H_Cl- | kyl .. - 9
Dot ol oy 2 M IrELGRN b DovidEs R SiGnTNS ESmboitls b oGy roBmid acing hay
(e.qg. bea1ta_}'dh)bito:reotadeim:ewaﬁ_elsygrefe?albly irﬂgbiidiybﬁﬁikilbhbhlea@étﬂlﬁﬁé. cThepol ycycl es,
non-aro I C 0 CyCl es m X r . n non- ar (0] CycCl es,

pol yhet y@%ﬁ‘,“%ﬁ%’-"&?% q’@%%%@%wg P%Eﬂgytélm%’%¥ ing GANCRAR}Snon- ar y|

pol yhet aumeys:| ¥Re hydroxamate compounds of the present invention have the following

structure |
0] R,
HO Y
AN -
ﬁ rz VA (1)
X n n, Ay
wherein

R1 is H, halo, or a straight chain C,-Cs alkyl (especially methyl, ethyl or n-propyl, which
methyl, ethy! and n-propyl substituents are unsubstituted or substituted by one or
more substituents described below for alkyl substituents);

R. is selected from H, C4-C;, alkyl, (preferably C,-Cs alkyl, e.g. methyl, ethyl or
-CH>CH,-OH), C, — G, cycloalkyl, C4 — Cg heterocycloalkyl, Cy — Cq
heterocycloalkylatkyl, cycloalkylalkyl {e.g., cyclopropylmethyl), aryl, heteroaryl,
arylalkyl (e.g. benzyl), heteroarytalkyl (e.g. pyridyimethyl), -(CH2).C(O)Rs,
-(CHZ),OC(O)Rs, amino acyl, HON-C(0)-CH=C(R,)-aryl-alkyl- and -(CH.),R7;

R; and R, are the same or different and independently H, C,-Cs alkyl, acyl or
acylamino, or Ra and R, together with the carbon to which they are bound represent
C=0, C=S8, or C=NRg, or R, together with the nitrogen to which it is bound and R,
together with the carbon to which it is bound can form a C, - Cg heterocycloalkyl, a



n, nli n2 and n3 are the sane or different and i ndependently selected fromO
- 6, when n, is 1-6, each carbon atom can be optionally and indepﬁnﬁiﬂmlwmﬁ
substituted with R3 and/or R4; X and Y are the sanme or different

i ndependently selected fromH, halo, Cl-C4 alkyl, such as CH3 and CF3, NO2,
C(OR,, 0139, SR9, CN, and NRIOR11li R6 -i%- selected fromH, Cl-C6 alkyl, C4 -
Q9 cycloalkyl, &4 - C heterocycloal kyl, cycloal kyl al kyl (e.g.,

cycl opropyl nethyl), aryl, heteroaryl, arylalkyl (e.g., benzyl, 2-

henyl et henyl r i dvl hyl oR12 and NR13R14i R7
Ps s)él ect edyf%%t?n 5?6%%@(6%T%?QWOI@%MHB’QHE g9 ap AR Rls i s
sel ected fronndi-aigRiGlyhéteradidld ring;l - 06 aI kyl, C4 - C9 cycloalkyl, G4 - C9

het er oc cIo | kyl t a aIk I benzyl and

]net er oa?/y: a kgl; %’fihb B%hing{ ﬁ %'g@%&agém@cbﬁlm (‘:(‘_5;'61' §y| 2 0
or exanpl e, hafefodriiSa é vl HetErdaRRAIRA ( @?ﬁ)

and Rl1 are the sane of di'ffer n& dae en ec 0

al kyl, and ms(lxgycmkwn-amticsamvaes e'dlxéoF!) aml Bhd ﬁf{ﬂ-@ﬁjl ablygycle4 - C9
choaIkI tro I et er.ocycl aIkIIkI aryl,
 ved aryl " arPiisteaBf e boihotertiypst and iR A and Bogartenzy )
and heteroaryﬂcﬂ?ﬂqtéro(:yck@, pyridyl met hyl); R13 and R14 are the sane or

di fferent and i nde ndentlla% sel ected fromH, Cl1-C6 k¥l, 4 - 9
cycl oal kyl , M@ 02 36 faqre e 5RME 9F Q&Ie"e'ﬁra?ﬂ '“(!P@PEF’%%E Inaelecied, fram@)+ 6¢ whegn

benzyl ), hetrrioaie/loakk ¢hrbo-dom cBtf beBOHERAINHnkinddBenBoRtly Subshnét 4R B R4

together with the nitrogen to which ey are are
het er ocycl oalangdor I?luet eroaryl, polyheteroaryl, non-aromatic pol yheterocycle

oF 1 X2 2N ey ¥ B B op oM FETRIB e AR b UL o
ar yI al kyl , hauehmar@l-l'lgaaanFﬁmnDz( ctez))mzeng SRy, DN%Rdmgnﬁ R16 is sel ected
Lre? ot ar 3%6 Ry %}éﬂ%%rf&%ﬂ’ 8 Ccife;ﬂ?'ﬁﬂ' = Chetdaa. ﬁfa-re b;ﬁgé:ﬁ:%&l&‘yhgrmlz RL7
oy o o oS B oA B [ g e
pol yhet er oar >pﬁegwlgth«a-nyl) heteroaryfalkyl (e.g., pyridylmethyi), OH.Z, and NH,3FI14.

R; is selected from OR;s, SRis, S(O)Rye, SO.R17, NR13R14, and NR;,SO:R.;

Ry is selected from H, OR;s, NRy3Ry4, Ci-Cg alkyl, C4 — Cq cycloalkyl, C4 —
heterocycloalkyl, aryl, heteroaryl, arylalkyl (e.g., benzyl), and heteroarylalky! {e.g.,
pyridylmethyl);

Rs is selected from C, — C, alkyl, for example, CH; and CF;, C(O)-alkyl, for example
C(O)CH,, and C(O)CF3;

Rio and Ry, are the same or different and independently selected from H, C;-C, alkyt,
and -C(O)-alkyl;

Ri2 is selected from H, C,-Cs alkyl, Cs — C, cycloalkyl, C, — Cs heterocycloalkyl, C4 — Cs
heterocycloalkylalkyl, aryl, mixed aryl and non-aryl polycycle, heteroaryl, arylalkyt
(e.g., benzyl), and heteroarylalkyl (e.g., pyridylmethyl);

R and Ry4 are the same or different and independently selected from H, C,-Cs alkyl,

C4 — G, cycloalkyl, C, — G, heterocycloalkyl, aryl, heteroaryl, arylatkyl (s.g., benzyl),
heteroarylalkyl (e.g., pyridylmethyl), amino acyl, or Ry3 and R, together with the
nitrogen to which they are bound are C, — C, heterocycloalkyl, heteroaryl,
polyheteroaryl, non-aromatic polyheterocycle or mixed aryl and non-aryl
polyheterocycle;

Rus is selected from H, C,-C, alkyl, C4 - Cq cycloalkyl, C4 — C, heterocycloalkyt, aryl,
heteroaryl, arylalkyl, heteroarylalkyl and (CH2)nZR12;



NRt 3R14i mis an integer selected fromO to 6; and Z is selected fromaO,
NR13i S and S(O), or a pharmaceutically acceptable salt thereof. ﬂs 2005
appropriate, unsubstituted neans that there is no substituent or t IM%
only substituents are hydrogen. Hal o substituents are selected fromfl uoro,
chloro, bronmo and iodo, preferably flu@-0o or chloro. Al kyl substituents

I ncl ude straight and branched Cl-Cbal kyl, unless otherwi se noted. Exanples
of suitable straight and branched Cl-C6al kyl substituents include mnethyl,

et e s B o BB 5 b, BBt A )

gr oups and al Ketercanylpuiycheroany, arylakfishéibioaRfklR) aRARCAD,ZRE Sui tabl e

substi t uent i ncl udi ng unsaturation here are one nor e doubl e or
%&'ﬂ y@loa&y

triple GC %I§?'e°‘§93ﬂ°m Syl Bl P - by & kﬁs,h&&&mwmﬂlhd., argini noal kyl ,
acyl am no an ,g%#ﬁ i r al kyl
groups i ncl ug% Fgg%vgé%@{ﬁo?@béyﬁﬂgx ‘ﬁ?@%ﬁﬁ‘iﬁyﬁw&ﬁ?@gg’&ﬁﬂ&gm noal kyl .
Cycl oal kyl sdﬂltaﬂnuents i ncl ude C3-C9 cycl oal kyl groups, such as

cycl opropyl but cycl opentyl ., .cycl ohexyl and the |ike, unless

ot her wi se S%‘éﬁ% g L%Iéé“’é%alf?m etp\gl@dnot ed, cycloal kyl substituents

I ncl ude botmsmetﬂga fromi ®INRYCE@mdls(D) gr oups and cycl oal kyl groups that are
substituted by one or nore suitable subst ituents, including Cl-C6 alkyl,

hal o, hydf imagevlically aeceptablasalliheragfiy| ani no, and ORL5i such as al koxy.
Preferred substituents for cycloal kyl groups include halo, hydroxy, alkoxy,
oxyal kyl, al kylam no and am noal kyl. 0 1 MAR 2005 -7 The above di scussi on
of al kyl and c&%am‘pkmtesmbshtumdtmemmaappte is sotsabstiteert|deyhat th@ bhlyons  of

ot her S%ﬁ&fﬂhﬁﬁ@tﬁ? hﬁ#’@?g’?s wi thout limtation, alkoxy, alkyl am nes, alkyl

ket ones ‘oaryl al kyl , aIkyIsquonyI and al kyl ester
substituents and the like. Fbterocycloalkyl substituents include 3 to 9
menber ed alipgﬁ$ic Biggs, su 7 menbered aliphatic rings,

cont ai ni ng f r dA2IBSULStEUSNs ate %%?%HPGHBJ%ICSM%chm@mndmciq,mnrab&w| fur and
oxygen. figerd'of @foref sSui tabl e heterocycl oal kyl substituents include
pyrrolidyl, tetrahydrofuryl, tetrahydrothiofuranyl, piperidyl, piperazyl,

t etrahydropyranyl, norphilino, 1,3-diazapane, 1,4-diazapane, 1, 4-oxazepane,

and 1, 4- oxat hi 4RAGbstiris fhclude straight and branched C1-Csalkyl, unless otherwise
noted. Examples of suitable straight and branched Cy-Cealkyl substituents include methyl,
ethyl, n-propyl, 2-propyl, n-butyl, sec-butyl, t-butyl, and the like. Unless otherwise noted, the
alkyl substituents include both unsubstituted alkyl groups and alkyl groups that are
substituted by one or more suitable substituents, including unsaturation (i.e. there are one
or more double or triple C-C bonds), acyl, cycloalkyl, halo, oxyalkyl, alkylamino, aminoalkyl,
acylamino and OR;s, for example, alkoxy. Preferred substituents for alkyl groups inciude
halo, hydroxy, alkoxy, oxyalkyl, alkylamino, and aminoalkyl.

Cycloalkyl substituents include C5-C, cycloalkyl groups, such as cyclopropyl,
cyclobutyl, cyclopentyl, cyciohexyt and the like, unless otherwise specified. Unless
otherwise noted, cycloalkyl substituents include both unsubstituted cycloalkyl groups and
cycloalkyl groups that are substituted by one or more suitable substituents, including C;-Cs
alkyl, halo, hydroxy, aminoalkyl, oxyalkyl, alkylamino, and OR;s, such as alkoxy. Preferred

substituents for cycloalkyl groups include halo, hydroxy, alkoxy, oxyalkyl, alkylamino and |
aminoatkyl.



ot herwi se noted, the rings are unsubstituted or substuted on the carbon

atoms by one or nore suitable substituents, including Cl-C6 alkyl, []Q4MARC§][]5
cycloal kyl, aryl, heteroaryl, arylalkyl (e.g., benzyl), and heteroaryl al k
(e.g., pyridylnmethyl), halo, am no, alkyl am no and ORl5, for exanple

al koxy. Unl ess otherw se noted, nitroger-heteroatons are unsubstituted or
substituted by H Cl-C4 al kyl, arylalkyl (e.g., benzyl), and heteroaryl al kyl
(e.qg., pyridyl rret hyI ), acyl, am noacyl, alkylsulfonyl, and aryl sul fonyl.

| oal kyl al k f f | a - 2) "
Orc] 0L Ky ot o U Sha S NS SIS0 55 s o by
subst i t UgsHisnd acdtﬁe#esub@mbﬁeegﬁdﬂ PNt limRGAr? By, Siky? ¥nindsy alkpn@rorgset hy !

and the Tike. Such substituents are unsubstituted or substltuted In the

al kyl poamadiwl hetarpanylatkyt alltylsaltesyl apd elkybestessubstiventstand thelilket i t uent ,

i ncluding those |listed above for al kyl and cycl oal kyl. Aryl substituents

I ncl ude unsubstituted phenyl and phenyl substituted by one or nobre suitable

sublst it uenlt s, }getlelrmcy'clmglckglstmtlmbhtﬁllnclﬁmﬁ @b kwyéraﬂ:é«pd alighaic.rings, sucl? a:s 4to
CyCl opro 1 a nItI‘O am nao, am no,
o R emitated Aiphalh S80S, colainiad fromansiip JaomneterapitmesaIeaay front

am nosul figByén, salfy & 5@@% Eﬂﬂﬂg%suﬁé&@héﬁr@ Israébkyl ﬁrb%f.ﬁbheqncmde

substituents include includin cycl oal

cycl opr opxrrqmlhgﬂlmhyﬁnwytetraquaquranmép@enﬁyix mperaavh tectrﬁhmdmpvranvlno

oyl ol 1 SepingY b, Sk, i didsaPant ™ 2B UPeaNe: and' s WoORMASNE Uniess; g
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one or nore suitable substituents, includin [kyl” cycloalkylalkyl

(e.g., cloepspnpigyalkaxyhidnjess o@wwsmotemammgemneﬂeroa@mwe umisulystiuted or

am noal epo ail I of PNyl

aryl sul %dr%’sf'ﬂé%%glkuf ny“P"?'Sh’ad'Méi@' Su 'é}éag oxy&%@f{ef%aryl

subst i tlmﬂdslmmbymc&ey!cmmimaaylsalhylsuﬂoayls ahd arylsulfishglr aronmatic ring

contai ning one or nore heteroatons, for exanple from1l to 4 heteroatons,
selected fromN, O and S. Typical heteroaryl substituents include furyl,

thienyl, pyrr OdzgacloeﬂwwlRWsﬁbsﬁmenﬁﬂ cfude dompbimbe of hedarhdla pEHL)L-dYeloalky!
pyrim di n Unl ess ot herwi se noted,

e, azol razi ne_and the |iKke.
het er oar{flien §l§’tﬂg‘t< ﬂf@ﬁﬂt%e rdfomn &+ (Pretabla eyclpadiyialiyhsybstithests BRlugecar bon at om by
one or é’?&fo%eﬁb}lrﬁélhi(le cyEBpEAtyIeRI, TyclbREXAEIRG dHdMb likd.NSudh KibstiiEts hlguent s

i dentified above
unsubstltuted or substltuted in the alkyl portion or in the cycloatkyl portion by a suitable

substituent, including those listed above for alkyl and cycloalkyl.

Aryl substituents include unsubstituted phenyl and phenyl substituted by one or
more suitable substituents, including C,-Cs alkyl, cycloalkylalkyl (e.g., cyclopropyimethyl),
O(CO)alkyl, oxyalkyl, halo, nitro, amino, alkylamino, aminoalkyl, alkyl ketones, nitrile,
carboxyalkyl, alkylsulfonyl, aminosulfonyl, arylsulfonyl, and OR;s, such as alkoxy. Prefermred
substituents include including C4-Cq atkyl, cycloalkyl (e.g., cyclopropylmethyl), alkoxy,
oxyalkyl, halo, nitro, amino, alkylamino, aminoalkyl, alkyl ketones, nitrile, carboxyalkyl,
alkylsulfonyl, arylsulfonyl, and aminosuifonyl. Examples of suitable aryt groups include C,-
C.alkylphenyl, C,-C,alkoxyphenyl, trifluoromethylphenyl, methoxyphenyl,
hydroxyethylphenyl, dimethylaminophenyl, aminopropylphenyl, carbethoxyphenyl,
methanesuifonylphenyl and tolylsulfonylphenyl.




anot her heteroaryl substituent. N trogen atons are unsubstituted or
substituted, for exanple by R13; especially useful N substituents |include

H ClL - &4 alkyl, acyl, am noacyl, and sulfonyl. Arylal kyl subst i tludrMAR 2005
i ncl ude groups of the formula -(CH2)"5-aryI, -(CH2)n5_1-
(CHaryl)-(CH2),5-aryl or -(CH2)r5_1CH(agyl)(aryl) wherein aryl and n5 are as
defi ned above. Such arylal kyl substituents include benzyl, 2-phenylethyl,

1- phenyl et hyl, tolyl-3-propyl, 2- phenylpropyl di phenyl net hyl ,

2-di ph I h 5,5- t.hy] h ik yl al kyl
Substituent ts ié@nmgmbpv 8§ @8%85 agh le%é oaph ﬂyha\@sm@fﬁ bmee?r?me% t he
aryl molﬁh&bue%rubmhan@sméﬁaﬁ@'dqg%u R ci‘oa kyl%‘kwqg gafkg, plx%fyw&w)t uents.

Het er oar yl al kg/ substituents-in oups 0
- ( CH2) n5oxMyelkyk baloy nitronaeine, alkwgtrmmarrwoadmﬂ aliy! ketenes; nitalei carbosyatioph, and t he

por 1 on_8IBak ahsBAY, SnRosdiftaYPihdlnts NPt ot hyl - aui nol yi et hy!

and pyrrolyl butyl. Heteroaryl substituents are unsubstituted .or
substituted as di scussed above, for heteroaryl and alkyl substltuents Am no

acyl subst i t udn¢t8raand|syaRtityens gciude qompoupdits a.-<dod) Membey aHtcNIRIGRL4) -
(CH2) " - Rontdaihg bRe or nﬂ@he%t%g foreRd Ig‘f;%ﬁ'ﬁ RE4 hakeyso 0 SE%%@&E& o Roacy!

substituents Tnclude natu non- n ural am no acl as gl'ycihyl,

D- t r ypt d3iaad\3. Typica) betegearyisubstituents Iﬂmlnﬂadumhyhlenyll mrrroimmyh'azgxle; tdazple,
- 3-
inc?lrjndg ﬁl cyc?&%gglnedgﬁ?g@gyﬁ%%ﬁ%é%&aﬁlép g?é'ﬁg dﬁ%ﬁ@ é;ffi Stclft %%Estfi be

4-9 mentreted) lmtaiombdiubshmgntsememeﬂt@éhmté@br)subbtlmted@ﬁ & caftsynoatemayorg ot i pl e
bonds. Suitabl.e exappl.es .of. non-a cl es include decalin,

oct ahyd rBPIeRUable ﬁHBRwH?WBéHaB@QE Ia%E HT%%’ | SHB%H%{F% itenited aove, @dne. such
substi t%ﬂ%r%@r&%@ﬁsh&ﬂéﬁ?mlﬁbg&v@ﬁﬂé astitlReS bl SATENRREY Gof OF

cycl oal kyl groups non- ary ycy e substituents include

bi cycl i cxanple 'PY Bweesﬁemajlyé@eful Nrﬁylbgk}lye@tﬁmcmlé Cac B4 alkyly acynaminoacyl, 9
rrenberedaw ( east one ring is aromatic. Suitable exanples of mixed aryl
and non-ary poncycI es i nclude nethyl enedi oxyphenyl, bis-

met hyl enedi oxyphenyl, 1,2, 3, 4-tetrahydronapht hal ene, di benzosuberane,

di hdydr oant hrace Such su i tue unsubstituted or
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Pol yhet qcelaan(caung,w Uen@'lz’nglm%ﬂﬂ)l(ﬁ@? Wnbfe.@ap}l Iarﬁd AY %l'é §s R A0dV8.

syst ens a‘ ri ng can |1 ndependen 6 menbered and contain

one or @lgy Sybsiituentg include benzyl 2-phenylethyl 1-phenyiethyl tolyl-3-propyi, 2-
phenylpropyl, diphenylmethyl, 2-diphenylethyl, 5,5-dimethyl-3-phenylpentyl and the like.
Arylalkyl substituents are unsubstituted or substituted in the alkyl moiety or the aryl moiety

or both as described above for alkyl and aryl substituents.

Heteroarylalkyl substituents include groups of the formula —(CH,),s-heteroaryl
wherein heteroaryl and n5 are as defined above and the bridging group is linked to a
carbon or a nitrogen of the heteroaryl portion, such as 2-, 3- or 4-pyridylmethyl,
imidazolylmethyl, quinolytethyl, and pyrrolylbutyl. Heteroaryl substituents are unsubstituted
oor substituted as discussed above for heteroaryl and alkyl substituents.

Amino acyl substituents include groups of the formula —C(0)-(CH2),-C(H)}{NR3R14)-
(CHgz)a-Rs wherein n, Ry3, Ri4 and R; are described above. Suitable aminoacyl substituents
include natural and non-natural amino acids such as glycinyl, D-tryptophanyl, L-lysinyl, D- or
L-homoserinyl, 4-aminobutryic acyl, +-3-amin-4-hexenoyl.



exanple, 1, 2, 3, or 4 heteroatons, chosen fromO, N or S such that the
fused ring system is aromatic. Suitable exanples of polyheteroaryl} {i MAR 2005
systens include quinoline, isoquinoline, pyridopyrazine, pyrrolopyridine,
furopyridine, indole, benzofuran, benzothiofuran, benzindole, benzoxazol e,
pyrrol oqui noline, and the Iike. Unless o3herwi se noted, polyheteroaryl
substituents are unsubstituted or substituted on a carbon atom by one or
nore suitable substituents, including alkyl, the al kyl substituents
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pol yhet erocycl es include hexitol, cis-perhydro-cycloheptalb]pyri
decahydr o- benzo[f] [ 1, 4] oxazepi nyl, 2, 8- di oxabicycl o[ 3. 3. 0] oct ane,

hexahydr o-t hi e M¥ed avidridhe? I [N fbs ; :
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substitu L nclu | kyl
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are unsutmthylanlednbxpphmybslm Bplt-tetiahjdvon&pmmmém; dﬁén?és’hbeﬁfrﬁem ally useful N
substltu ts e and sul fonyl. M xed

oot TR bR Ene: e o Bre; Such subsivéninats s ac%aaeteg.ommt&utsa@y

tricycl |mtrofdnag@eg(bmasab@t,@m@—dyegﬁmyp@gﬁ,g| ng can be 4 - 9 nenbered, contain
one or nore heteroatom chosen ' from S, and at | east one of the ri ngs

EUSt be alrorratlc Swtabl e exanples of mxed aryl and non- aryl Iool

[ 5,11
"G hyar o 1° ot R Hetgrdan stbeuftérnt e bicio dnt fick il SR TS sk Bered
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pol yhet esfaccyndltioc Smmbmxauqmmfamyn@mbﬁﬁ hﬁgl&ﬁ(éerﬁé m%Hﬁ%H_uidHhﬁé’ on a Car bon
at om by .one .or m)req%w tapl e substjituents, 1nclu N-OH, al kyl
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noted, poiyheteroary! substituents are unsubstituted or substituted on a carbon atom by one
or more suitable substituents, including alkyl, the alkyl substituents identified above and a
substituent of the formula -O-(CH,CH=CH(CH3}(CH,)),.sH. Nitrogen atoms are
unsubstituted or substituted, for example by R3; especially useful N substituents include H,
Cy — C, alkyl, acyl, aminoacyl, and sulfony!.

Non-aromatic polyheterocyclic substituents include bicyclic and tricyclic fused fing
systems where each ring can be 4 — 9 membered, contain one or more heteroatom, for
example, 1, 2, 3, or 4 heteroatoms, chosen from Q, N or S and contain zero or one or more
C-C double or triple bonds. Suitable examples of non-aromatic polyhsterocycles include
hexitol, cis-perhydro-cycloheptalb]pyridinyl, decahydro-benzolf)[1,4]Joxazepinyl, 2,8-
dioxabicyclo[3.3.0]octane, hexahydro-thieno[3,2-bjthiophene, perhydropyrrolo[3,2-b]pyrrole,
perhydronaphthyridine, perhydro-1H-dicyclopenta[b,e]pyran. Unless otherwise noted, non-
aromatic polyheterocyciic substituents are unsubstituted or substituted on a carbon atom by
one or more substituents, including alkyl and the alkyl substituents identified above.



substituents include H Cl - C4 alkyl, acyl, amnoacyl, and sulfonyl. Am no
substituents include primary, secondary and tertiary amnes and i n[]s‘bIMAR 2[][]5
form quaternary am nes. Exanples of am no substituents include nono- and
di - al kyl am no, nono- and di-aryl am no, nono- and di-aryl al kyl am no,

aryl -aryl al kyl am no, al kyl -aryl am no, -a0kyl-aryl al kyl am no and the |ike.

Sul fonyl substituents include al kyl sul fonyl and aryl sul fonyl, for exanple
nmet hane sul fonyl, benzene sulfonyl, tosyl and the |ike. Acyl substituents

i ncl ud f A - CQ) - O).- - -0 W

| S 0 N S8R i, A ¥ 3 Bptio oy Piathoie, by asienii ysetd Nuent s
i ncl ude gutsstingnes intlde HYIOTH @, alkyiRicy), @nthoadyt, ahl Blikorff.O - OW and

-N(R12) (O - NHOH and R12 and Ware as defined above. The R2 substituent

HON-C(O - CH=C(R1) -aryl -al kyl- is a group of the fornula 0 1 MAR 2005 -11 HO
N H wherein n I

each of the suglst | té}gnts In %ﬁ%l%ﬁé@oﬁ%ﬁmﬁkgmg@q’?ﬂ?ﬁ Ehg‘?@ aﬁ@ﬁc&cﬁ

st r ai ght fushdiring @ystmsadmeyb paé&rmg; caebedt-egl nfambaréd;l cOtaltbomed byinpreC4 - C9

cycl oal k yicl o cI oaI | al kyl yl, heteroaryl,
aryl al ky?{eteF?g'l%P&Eg ?ﬁfrb Rf i Eﬁrﬁ'ﬂf%? 'HEQfmUStZ’ﬁcﬁm é” %’ R3
and R4 agearbies smleararydlafnﬂefoﬁrﬁ c”;mwelr&s@,@mﬁmbde églcﬁ% Qinaéleml b'sémd

Cl- C6 aIkP&Yg R3 and R4 to et er with t carbon to they are bound

r epr esentetr@nysiroqyinefing, b, 1= -ﬂmg@ﬂﬁl-lr@b%@[l@el[b.&ldm@mnﬁ, 51 - CG aI kyl, ¢4 - 9
| oal I I

ﬁgf e?galr(g'})g? e][ga]dﬁe%rﬁgcé &%&SEY"&JS% % ?}Hh?) z-}erl or ﬁt@éhg& % mi xed

aryl andpyrisiel2:3+pi[1 ﬁdﬂlngm-é-onpol Pie érbdnabdahydromnze{b]pyndo@ 3-
D et S Senfiafe s BB R ik s iy i, "Zner
n, is 1- ﬁ:bsemhtmetnmaummﬂ or SUlssRAGd b hRArn AtOMAIESHES hiyreSsttablet Ut ed
with R3 su%sij{uents lncludlng, -N-OH, =N-OH, alkyl and the alkyl substituents identified above.
Nitrogen atoms are unsubstituted or substituted, for example, by R;3; especially useful N
substituents include H, C, — C; alkyl, acyl, aminoacyl, and sulfonyl.

Amino substituents include primary, secondary and tertiary amines and in salt form,
quaternary amines. Examples of amino substituents include mono- and di-alkylamino,
mono- and di-aryl amino, mono- and di-arylalkyl amino, aryl-arylalkylamino, alkyl-arylamino,
atkyl-arylalkylamino and the like.

Sulfonyl substituents include alkylsulfonyl and arylsulfonyl, for example methane
sulfonyl, benzene sulfonyl, tosyl and the like.

Acyl substituents include groups of the formula -C(0)-W, ~OC({0)-W, —C(0)-O-W and
—C(O)NR13R44, where W is Ry, H or cycloalkylalky!.

Acylamino substituents include groups of the formula =N(R12)C(0}-W, —N(R2)C(O)-
O-W, and -N(R2)C(O)-NHOH and R;, and W are as defined above.

The R; substituent HON-C{0)-CH=C(R;)-aryl-alkyi- is a group of the formula



X and Y are the same or different and independently selected fromH, halo,
Cl-C4 alkyl, CF3, N®2, C(ORL, OR9, SR9, CN, and NRIORL1l; R6 is §e} MAR005
fromH Cl1-C6 alkyl, C4 - C9 cycloalkyl, C4 -- C9 heterocycl oal kyl,

cycl oal kyl al kyl, aryl, heteroaryl, ar ylalkyl, heteroarylal kyl, OR12, and
NR13R14; R7 is selected from OR15, SRify,- S(O R16, SO02R17, NR13R14, and
NR12SO2R6; R8 is selected fromH, ORL5 NRt3R14, Cl1-C6 alkyl, &4 - C9
cycloal kyl, C4 - C9 heterocycloal kyl, aryl, heteroaryl, arylalkyl, and

het eroaryl al kyl; RO is selected fromCl- ¢4 alkyl and C(O -al kyl; 810 and
R11 are the sane or diffferent and i ndependently selected fromH, Cl-C4

al kyl, and -C(d)’Q | kylly O 1 MAR 2005 -12 R12 is selected fromH, Cl-C6

al kyl, ¢4 - C9 cycl kW 4 Na¥t erocycl oal kyl, aryl, heteroaryl,

aryl al kyl, and heteriaryl al ky and R14 are the sanme or different and

I ndependently selected fromH, al kyl, C4 - C cycloalkyl, 04 - C
het erocycl oal kyl, aryl, hetero tybal kyl , heteroaryl al kyl and am no
acyl; R15 is selected fromH, alkyln, C4 - C9 cycloal kyl, ¢G4 - C9

het erocycl oal kyl , aryl, heteroaryl, aryl al kyl , heteroaryl al kyl and
( CH2) nzm@reirhe is @-3sridoX ard Yiarems@bfidéd abéwd., C4 - C9 cycloal kyl, ¢4 - C9
het erocycl oal kyl, aryl, heteroaryl, arylal kyl, heteroaryl al kyl and

(CH2) mZR12i R17 is selected fromCl-C5 alkyl, C4 - C9 cycloal kyl, C4 - 9

het er ocyReblerdricek forrsach, of thebetistituants inallb Bdtollowigt er oaryl al kyl and’ NR13R14i
mis an integgghf?el ected fromO to 6; and Z is selected fromO, NR13, S,

S(O). Usef il npalen 852 straightchain RrurCa alkylincl ude those wherein each of RLi X,
the of hor 12 g SR IO H €03 MR T ERIGIST G oo ptulatgh, “5 *
sui t abl e genwycloalkipptiyb asetederoaryh auylalkylahetetdaodalkylf -(CH5)RCIRE,camifo WEYl, \ N H
and -(CH.}.Ry;
Rs and R, are the same or different and independently selected from H, and C,-Cs
alkyl, or R; and R, together with the carbon to which they are bound represent C=0,
C=S§, or C=NRy;
Rs is selected from H, C,-C; alkyl, C,4 — G, cycloalkyl, C4 — Cq heterocycloalkyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, an aromatic polycycle, a non-aromatic
polycycie, a mixed aryl and non-aryl polycycle, polyheteroaryl, a non-aromatic
polyheterocycle, and a mixed aryl and non-aryl polyheterocycle;
n, Ny, Nz and ns are the same or different and independently selected from 0 - 6, when
ny is 1-6, each carbon atom is unsubstituted or independently substituted with R
and/or Rs;
X and Y are the same or different and independently selected from H, halo, C,-C, alkyl,
CF3, NO,, C(O)R,, ORy, SRy, CN, and NRsR;;
Re is selected from H, Cy-Cs alkyl, C,; — Cq cycloalkyl, C, — Cq heterocycloalkyl,
cycloalkylalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, OR;3, and NR3;R4;
Ry is selected from OR;s, SRys, S(O)R1s, SO2R17, NRy3Ry4, and NR12SO.R;
Rs is selected from H, ORys, NR13R14, C1-Ce alkyl, C4 — Cq cycloalkyl, C4 — Cq
heterocycloalkyl, aryl, heteroaryl, arylalkyl, and heteroarylalkyl;
R, is selected from C, — C, alkyl and C(O)-alkyl;
R10 and Ry, are the same or different and independently selected from H, C,-C; alkyl,
and -C(O)-alkyl;




5 wherein n4 is 0-3, R2 is selected fromH, Cl-Cg alkyl, C4 - C9

cycloal kyl, & - C9 heterocycloal kyl, cycloal kyl al kyl, aryl, het eruoyrw&s 2005
aryl al kyl, heteroarylal kyl, -(CH),C(O R6, am no acyl and - (CHZ)

is heteroaryl, heteroarylalkyl (e.g., pyridylnmethyl), aromatic polycycles,
non-aromati c pol ycycles, nixed aryl an#2mnon-aryl polycycles, poyhet eroaryl ,
or m xed aryl and non-aryl polyheterocycles, or a phar maceutlcal |y
acceptable salt thereof. 0 1 MAR 2005 13 Anot her suitabl e genus of

075 R ' B BOREER AT CRT al s Gt Yrcbemeiyeaion ey " ' °
Eez er ocyc: oali(lkei{broa?&tc'y_g?!amykmh%bwrga@raudyl Ihet er gar%/ICHZ?ryl al kélS I
et eroaryl al ky am no ac and - R ; is aryl,
aryl al kyl , émﬂ?&wc affb c%%’!%%’d'ﬂ@'ﬁ“h@@ﬁr@ﬂﬁ@eﬁﬂﬂrﬁ%ﬁelﬁé@d feomal HaiCv-€4d alleyls]l  and

I I LI
o A Y] D016 S SQBREZORL f ooy AR 3y BRI, perogpate
p- C, - C4- al kyl gisbaming agyl aryl al kyl, such as benzyl ortho, neta
or par a- f | uog0 rth ta,o chl I ortho, meta
orgara rmﬁoﬁ 3? g%&tﬂj 5!% E QIkI(gEge?E%ﬁ P@E@ﬁgay Carhiatgrocygloalkly ath a-
nmet hoxybenzylhetenoaryqlamhmy;yh@@zod laR |ra,1@r(szm {:oxybenzyl , and ortho, neta
or para- lrrgno, di or tri - rY Z{Ehenégwsuc as p-nethyl,

m m di et hyl Bredh§electsd fr&ﬂbﬁapprallﬁé dqvc bCabiG IwenocvdealbmarylAnOt her
i nteresting gpAtdadd, arjiifylCABRRIISIP and Y, 2R L HON N
Ry7 is selected from C,-C; alkyl, C4 — C, cycloalkyl, G4 — Cq heterocycloalkyl, aryl,
heteroaryl, arylalkyt, heteroarylalkyl and NR3R4;
m is an integer selected from 0 to 6; and
Zis selected from O, NR,, S, S(O).

Useful compounds of the formula [ include those wherein each of R,, X, Y, Rs, and R,

is H, including those wherein one of n, and n; is zero and the otheris 1, especially those
wherein R; is H or —-CH,-CH,-OH.

One suitable genus of hydroxamate compounds are those of formula la

0
HO
\:'3' = R,
| (la)

wherein

ny is 0-3,

R. is selected from H, C,-Cg atkyl, C, — C, cycloalkyl, C, — Cq heterocycloalkyl,
cycloalkylalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, -(CH,),C(O)Rs, amino acyl
and -(CHz).R7;

Rs' is heteroaryl, heteroarylalkyl (e.g., pyridylmethyl), aromatic polycycles, non-aromatic
polycycles, mixed aryl and non-aryt polycycles, polyheteroaryl, or mixed aryl and
non-aryl polyheterocycles,

or a pharmaceutically acceptable salt thereof.



H(lb) 11 wherein 0 1 MAR 2005 -14 R2' is selected fromH, C -C6 alkyl,
C4-C6 cycl oal kyl, cycl oal kyl al kyl (e.g., cyclopropylnmethyl), -(CH

24
where R21 is H, nethyl, ethyl, propyl, and i-propyl, and R5" is ﬁ)fMA(a:%ﬁﬂﬁ
unsubstituted 1 f+indol-3-yl, benzofuran-3-yl or quinolin-3-yl, or
substituted 1 Hindol- 3-yl, such as 5f3uoro-1 Hindol-3-yl or 5-nethoxy-1
H i ndol - 3-yl, benzofuran-3-yl or quinolin- 3-yl, or a pharmaceutically
acceptabl e salt thereof. Another interesting genus of hydroxamate conpounds
are the co unds of  fornmula,lc HO R B wherein the ri containing Z, is
aromatic or n'—‘%[r%‘”ﬁ'?'?cg,e"%PEhyq{B’Fﬁrﬁ?tﬁr?Qmpgu?‘i"m@qg?? gfgaffﬁlﬂ ﬁi%d or
unsaturated, Z, is@®, S or NR20, R19 is H, halo, C -GC6alkyl (nethyl, ethyl,
t-butyl), C3y&7cyclipal kyl, aryl, for exanple unsubstituted phenyl or phenyl
substituted by™¢- QS o 4-CE3, or he}froaryl, such as 2-furanyl,

2-t hi ophenyl or 3-, » ndyl ; ® is H Cl-Coeal kyl,
Cl- C6al kyl - C3- C9cycl oal kyl cycl ppropyl net hyl ), aryl, (lahet eroaryl,
aryl al kyl (e.g., benzyl), h%

Yyl N}e\g]% pyridyl net hyl), acyl
(acetyl, propionyl, benzoyl) or 4 onyl™{ net Iignesul f onyl, et hanesul f onyl ,
benzenesul fonyl, tol uenesul fonyl); ‘Rs is 1, 2 or 3 substituents which are

i ndepenq'ﬂ,fbtr*}iﬁ H, Cl- C aakkyl, -OR19i halo, alkylam no, am noal kyl, hal o, or
heteroarylalkyl (e.g., pyridylnmethyl), R19 is selected fromH, Cl-C6alkyl, .
C4- Cocycl oatdiyD;3,C4- COhet er ocycl oal kyl, aryl, heteroaryl, arylalkyl (e.g.,

benzyl ) heﬁzeirs %%{e&e% 'JI%/I'L l—‘, %,%:;mﬁ?(,r&d-y hgatrcr!]c}/a{"zyl.%rlol C_:;L I?eterocycloalkyl,

cycloalkylalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, -(CH,),C(O)Rs, amino acyl
and -(CHz)\R7

Rs' is aryl, arylalkyl, aromatic polycycles, non-aromatic polycycles, and mixed ary! and
non-aryl polycycles; especially aryl, such as p-fluorophenyl, p-chlorophenyl, p-O-C;-
Cs-alkylphenyl, such as p-methoxyphenyl, and p-Cy-C-alkylphenyt; and arylalkyl,
such as benzyl, ortho, meta or para-fluorobenzyl, ortho, meta or para-chiorobenzyl,
ortho, meta or para-mono, di or tri-O-C,-C4-alkylbenzyl, such as ortho, meta or para-
methoxybenzyl, m,p-diethoxybenzyl, o,m,p-trimethoxybenzyl , and ortho, meta or
para- mono, di or tri C,-C4-alkylphenyl, such as p-methyl, m,m-diethylphenyl,

or a pharmaceutically acceptable salt thereof.

Another interesting genus are the compounds of formula Ib

HO
N\ A |
H & (i)
N
\/\Rsn

wherein



-(CH2CH=CH(CH3) (CH2) )1-3H;, R2 is selected fromH, C1-C9 al kyl,

cycl oal kyl, C4 - Cg heterocycl oal kyl, cycloal kyl al kyl, aryl, het eﬁolaMAR 2005
aryl al kyl, heteroarylal kyl, -(CH2), C(O)R6i am no acyl and -(CHZ) R, ; visO,
1 or 2, pis 0-3, and glsl 5and r is Oor gis Oandr is 1-5, or a
pharmaceutical |y acceptable salt therepfsq.The other variable substituents
are as defined above. Especially useful conpounds of fornmula Ic are those
wherein R2 is H, or -(CH2)pCH2OH, wherein p is 1-3, especially those
wherein Rl is H, such as those wherein RLis Hand X and Y are each H and
wherei n &4 15 selectedfromil, G:-6s allndrCi- Gs@yclgalkyhrwdoallqlalkﬂ (eegpecial |y those

and the CTSPEobYTRI T TGk SO Berhipra Fes i mest U EiFdcpidRy . i dptomy,

hydr oxa conpounds are the compounds of fornula Id HO wherein Z1 is O,
Sor N R18 is H, halo, Cl-Co6alkyl (methyl, ethyl, t-butyl),

G- C, cycl f XL UbStL kL Rh .

.., o lratliupalsa 1PhSATR bbnzos BRI i BIE Y BB e,
C1- Caal k)'al-yl SDch@sei-HydroddH-iDaoly@-yberl Semethoay g H-indyled-gpbenmofuraniB or qainglin-

het eroaré3t arylal kyl (e.g., benzyl), heteroarylalkyl (e.g., pyridylnmethyl),
acyl (ac %”I propi onyl, benzoyl) or sulfonyl (nethanesulfonyl,

et hanesudrfa)ﬁbdmab&ntmnﬁae&é‘mﬁwé salt hev&gpesul fonyl); A is 1, 2 or 3
substituents which are independently H, Cl-C-6alkyl, -OR19r or halo, R19 is
selected fromH, Cl-C6al kyl, C4-C9cycl oal kyl, C4- Cgheterocycl oal kyl , aryl,

B;ﬁ eroary! LAndha .ﬁ&éfaét.ngeg&ua opAftfiyapal gn{}%pga%&{)e&ha'cé%bo&ﬁa@or

formula le

wherein _ _
the ring containing Z, is aromatic or non-aromatic, which non-aromatic rings are
saturated or unsaturated,
Z,is O, S or N-Rzo,
Rig is H, halo, Ci-Cgalkyl (methyl, ethyl, t-butyl), Cs-Ccycloalkyl, aryl, for example
unsubstituted phenyl or phenyl substituted by 4-OCH; or 4-CF3, or heteroaryl, such
as 2-furanyl, 2-thiophenyl or 2-, 3- or 4-pyridyl;
Rz is H, C4-Cealkyl, C-Cgalkyl-Co—Cscycloalkyl (e.g., cyclopropylmethyl), aryl,
heteroaryl, arylalkyl (e.g., benzyl), heteroarylalkyl (e.g., pyridylmethyl), acyt (acetyl,
propionyl, benzoyl) or sulfonyl {(methanesulfonyl, ethanesuifonyl, benzenesulfonyi,
toluenesulfonyl);
A is 1, 2 or 3 substituents which are independently H, C-C-galkyl, -ORq, halo,
alkylamino, aminoalkyl, halo, or heteroarylalkyl (e.g., pyridylmethyl),
Ry is selected from H, C,-Cealkyl, C,—Cycycloalkyl, C,~Csheterocycloalkyl, aryl,
heteroaryl, arylalkyl (e.g., benzyl), heteroarylalkyl (e.g., pyridylmethyl) and



gi sOandri s1-5, or a pharmaceutically acceptable salt thereof. The other

vari abl e substituents are as defined above. Especially useful corrpqun,ds .of
formula I1d are those wherein R2 is H, or -(CH2)PCH2OH, wherein p i§" 1-3;
especially those wherein RL is H, such as those wherein R is Hand X and Y
are each H, and wherein q is 1-3 and r .iy§.0 or wherein qis 0O and r is 1-3.
Anmong these conmpounds R2 is preferably H or -CH2-CH2-OH and the sum of ¢
and r is preferably 1. The present invention further relates to conmpounds of
the fornmula | e or a pharmaceuti caIIy acceptabl e salt thereof. The variable
substituents aCGEH=GHCHMCHabeke. - EspeC| al 1y useful conpounds of formula

| e are those 19 group, a
substi t ut ed CW%&}IE?&%P@H% é cycl o @"?‘%r%ﬁ*’%&%&%l

phenyl, phenykydodikylaliyl; e, IhBtdrdS&ryip&WlMﬁeter latkyl, @(OFE)ne?(@mayhm(rm al:?(l
pyridyl) ring. 8& R 2005 -17 Another group of useful conpounds of formula
e are those AREr&HIRY | s H or - (CH2)pCH2OH, wherein p is 1-3, especially
t hose whereinyRo |§0}—h such as those wherein R, is Hand X and Y are each
H, and whereln qis 1-3 and r is O or wherein gqis 0 and r is 1-3. Anong

t hese conpoungds 838, iapdpreferably H or -CH2-CH2-OH and the sumof q and r is
preferably 1. An t up of useful conpounds of formula | e are those
wherein A18 i §'H ?%%&F%get hyl, t-butyl, trifluoromethyl, cyclohexyl,
phenyl, 4-net goxpRAGTYS 1-54-trifl uoronet hyl phenyl, 2-furanyl, 2-thiophenyl,
or 2-, 3- or 4-pyridyl wherein the 2- furanyl, 2-thi ophenyl and 2-, 3- or
4-pyri dyPr%BBQWQQ?EHQQ'VMGM%'Q@@F|ﬂi!QI§@deb$ othepyarniable substitiemssaieiased above

f or hetefj ‘# vengs; R2 is H or -(CH2)pCH20H, wherein p is 1-3;

especi all'y those V\hereln Rl is Hand X and Y are each H, and wherein q is
1-3 and r is O or wherein gqis O and r is 1-3. Armng these conmpounds R2 is

ferab Th
P onpounaE BFCiRl FiE PEPRHEYEPofada e St thesh ihessln g P 2t CERIEEHGOH, o <
i mpor t anivheri e liss1-af e@@ébibll?ﬁhdsh@vt%i&ﬁﬂ]tﬁﬁssﬁﬁh mmw%&mi Ri % Mdha X énd
descri bed above., N hydroxy- 3- i‘%] (2-hydr oxyet hyl

H i ndol - %3¢ paembi fﬂ%mhﬁfﬁ"hﬁt'ih aheiri§ Ojor whetein g% «(élﬁdgh'&jbﬁ especially those
N-hydr oxyngreirfz] isIN-RGJ. A8 triess ¥banpbiNdd RATTHAGEARYY M ot LBREH, Gl afd the

sum of q and ris preferably 1.

Another interesting genus of hydroxamate compounds are the compounds of
formula Id

HO._ y

Iz

wherein

Z2,is O, S or N-Ry,

Ris is H, halo, C,-Cealkyl (methyl, ethyl, t-butyl), C-C;cycloalkyl, aryl, for example,
unsubstituted phenyl or phenyl substituted by 4-OCHj; or 4-CF5, or heteroaryl,




propenanm de and N-hydroxy-3-[4-[[[2-(2-nethyl-1

H i ndol - 3-yl ) -et hyl ] -am no] net hyl ] phenyl ] - 2E-2- propenam de, or a Q)l MAR 2005

pharmaceutically acceptable salt thereof, are inportant conpounds f

formula | e. The present invention further relates to the conpounds of the

formula If OR HO N HO 1 MAR 205 -3§.or a pharmaceutically acceptable

salt thereof. The variable substituents are as defined above. Useful

conpounds of formula If are those wherein R2 is H, or -(CH2)CH2OH, wherein p
rein R is H such as those wherein R, is H and

ixsaﬁ[j 3 Bood® Ei‘;bﬁ-'c}%a&lg zr%&mcepw@aﬂwb(emlopmmmmmm; fnatquiagjl,Or and r
is 1-3. M@"@ i . - - -
IofS g and r islgdr?%fs g?agllyﬁﬁi-@%ﬁlgy llr(g' r@hﬁﬂﬁ?ﬁ@’l—%@@(e}?% F{%&O%ﬂ @ennzoitﬂ?e sum

- 3-yl )-@tf’gwfbmlﬂa(rﬁaﬂtﬁmul;qﬂﬂ. ;eltrmpbl %"ﬁﬁ%t@npemeiﬁmw,delueﬁésulf@nyl); 4o

phar maceyt i ga c e.salt thereof, is an iLnportant conpound o

forml a )IjeT '?C'The&fggﬁ?@gﬁlﬁfgggsm& 18 W@"*M d, @f‘@@ﬁﬁﬁ'seq:‘imo"thﬁo’f ormof a
phar nmac elfsiis sélbsted daeH! 8PCRalRA) € ~CbicaneS G LeHdt Mﬁl

i ncl ude, when {ip ro&Fi at e, pﬁgr macegﬁﬁl cal'l'y 4ac%4epét/rg e s’?@dﬁ?ﬁ%ﬁy"’sal ts
and aci P@ivt kenayl, andheteroanylalicyl (et ayriddmethyl); such as al kali and

al kal i nep pag-ghafpt al salts, ammonium salts, organic amne addition salts,
and amno acid addition salts, and sulfonate salts. Acid addition salts

i ncl ude qisnbb@adirds Qord addition salts such as hydrochl oride, sulfate and

phosphat rgapic acid addition salts such as al kyl sulfonate,
aryl sul f‘iﬁa‘f@r?d g'égfg't e, nmaleate, fumarate, tartrate, citrate and |lactate.

Exanpl esoref pheginakedtidallp aédeptatlik 8l thebdat! THbthr va?féB'b ﬁ:‘bs{if‘urems‘éﬁb el t,

sodium salt and potassiumsalt, alkaline earth nmetal salts such as nagnesium
salt andefiPefl@Q¥8.salt, aluminumsalt, and zinc salt. Exanples of ammonium
salts are ammopnium salt and tetranethyl amoni um salt. Exanples of organic
am ne addition salts are salts with norpholine and piperidine. Exanpl es of
ani no adkspegindly useinl cempoundsof Sarmula ld arb thiyspoitrerein MM By bal(ERLEH,QHUt ani ¢

acid an ine. Syl alts,include nesy| at t osyl ate _and benzene

aul f on gt s 1% CsRBERE Boq Bnefiin i deibh s uose Wierkis By H bk Aty of

the deaceand emb H,dridovtierein q is 1-3 and ris 0 or wherein qis 0 and ris 1-3. Among these
compounds R is preferably H or -CH,-CH;-OH and the sum of q and r is preferably 1.

The present invention further relates to compounds of the formula le

HO._ -

Iz

or a pharmaceutically acceptable salt thereof. The variable substituents are as defined
above.

Especially useful compounds of formula le are those wherein R4 is H, fluoro, chioro, bromo,
a Cy-C,alkyl group, a substituted C,-Caalkyl group, a C3-Ccycloalkyl group, unsubstituted
phenyl, phenyl substituted in the para position, or a heteroaryl (e.g., pyridyl) ring.



conpounds of the present invention contain asymetric carbon atons. It

shoul d be wunderstood, therefore, that the individual stereoisonerg §rMAR 2005
contenpl ated as being included wthin the scope of this invention. The

hydr oxamat e conpounds of the present invention can be produced by known
organi ¢ synthesis nethods. For exanple, y#he hydroxamate conpounds can be
produced 0 1 MAR 2005 -19 by reacting nethyl 4-fornyl cinnamate with
tryptam ne and then converting the reactant to the hydroxanate conpounds.

As an exanple, nethyl 4-formyl cinnamate 2, is prepared by acid catalyzed
est eri fi catAiherrgraup et wsefdlicempeupds ef ompulate are those whesit R isgh. or:995:

68: 2355- .nat. ' f A+ f i I's by
o P oo, SR B 1L ERB Yok whEb it BB e iR R B
OHC 2 risfH and RHA2Y e adh) BFart WherBindd\isAd8 ahd @ ko0 osWhéreinn@is®asd i Bl1s3.can be
prepared,from 4- car boxybenzal dehyde 6, and_an_ exenplary nmethod is .

i | | ust r 2AEQNY dheserRompospds ﬁei'%wegqra@vamrﬁ'@?%ﬂmmp@w afifeand Bishoxyl i c
acid in -ef@.éﬂ yybenzal dehyde 6 can be protected as a silyl ester (e.g., the
t- butyldine 8Iéi|y| ester) by treatnent with a silyl chloride (e.g.,
t-butyldinmethylsilyl chloride) and a base (e.g. triethylamne) in an
appropriate golyent (e.g., djchloronethane The . resultin 1yl e r 7
con Uhdergo AnelpEereEef usepLER AR of BTl Idte oBR e Ehe i aFRBR) vi ¢ n
a phosphethgl sbetyt, aifluoorBethylt SycksHesdyl, hériysiemerRysHungN attefludrombityipheRgienc e

of a basegge. ., .sodium hydride) in an appropriate solvent (e.qg.,

et r ahy cA@RE-2 VRPNV, OF 20,3t G APYERYIEraia 1A & furanel Z4tieahanyt #icids & 0. g.
aqueous : ' ' i : ' ' ter

ot ovi di BB SySteris bie ursaBulteo &b st ok ek ook Tortientfoalit; 00

for examings; Roi Hner-(ChnGhQH, fwhedein edst 3 especiallytbbsewherein B, is Hatg X

id i dj | . ~ThiS .i pt di. at | cqhol ld b
ot i yoc Y A GERGTE" o Graleipd i 1:p Btis Bek WBtaibhd 6 pRar Gl o Ardet¥ ot
l'inited these SympoondsiRy is prefefabisH a—CH3-CHEDH @dld eansurf ol §aindQis phdiérablyt
OXi datlo‘p' and the like. Et3N CH2Cl2 OH

Thosa compounds of formula le wherein Ry is H or C-Csalkyl, especially H, are
important members of each of the subgenuses of compounds of formula le described
above.

N-hydroxy-3-[4-{[(2-hydroxyethyl){2-(1H-indol-3-yljethyf]-amino]methyl]phenyl]-2E-2-
propenamide, N-hydroxy-3-[4-{{[2-(1H-indol-3-yl)ethyl]-amino]methyllphenyl]-2E-2-
propenamide and N-hydroxy-3-[4-[[[2-(2-methyl-1 H-indol-3-yl)-ethyl]-amino]methyl]phenyl]-
2E-2-propenamide, or a pharmaceutically acceptable salt thereof, are important compounds
of formula le.

Tha present invention further relates to the compounds of the formula If
0 R,

HO._ =

N (n
H




01, (EEO2P(O CH( M) CO2Et O-TBDMS NaH, THE 2. HCI (aq) Me CO2Et 1.
BH3*Me2S ,,,,,, CO2Et 2. Swem UU2M HCl / MeOH Ns' I N-1 UU2Me Pd(m%zlem~
of CO Me + CO2H TBDMS-Ci 0 1 MAR 2005 -20 The al dehyde starting tieMAR

or 9 can be reductively anm nated to provide secondary or tertiary amnes.
This is illustrated by the reaction of pgthyl 4-fornyl cinnamate 2 with
tryptam ne 10 using sodium triacetoxyborohydride (NaBH(OAc)3) as the

reduci ng agent in dichloroethane (DCE) as solvent to provide am ne 11.

Q her reducing agents can be used, e.g., sodium borohydride (NaBH4) and
sodi-um rEnRhsmaagutically aceematdcsplt therect ke variable sutistituentssarb asrdefinedt ur es in
t he presgnee or absence of acid catalysts (e.g., acetic acid and . .
trifl uoroacgtic acid). Am ne 11 can be converted directly to hydroxam c acid
12 by treatnent with 50% aqueous hydroxyl am nehi n a sEi gablfe ?‘oldvent (te. g.,
THE in the presence of. a base, e.g., NaOH). Oher nethods o ydr oxamat e
formati dfced 'é%ﬂ%ﬁ%ﬁ&fqrm‘:'f%@ére thege wherein Rz isrH.corr €HCHOhly whesgin aris e
hydr ochlgr i ; i HSQ | r ' ' in a
Uit abl &S aARBSORREIA Ao HERK D INAS QHEER 18]1s HERR KINBT) ARG,

nmet hanolaniwherein g-isNH2 andBlig Oac Whetein G0s diaodIr & BBt Aaronglthébe GMpdlrdsdie 50%

HCN H2 %'Ereferably H or —CH»-CH>-OH and the sum of q and r is preferably 1.

N-hydroxy-3-{4-[[[2-(benzofur-3-yl)-ethyl]-amino]methyl)phenyl]-2 E-2-propenamide, or
a pharmaceutically acceptable salt thereof, is an important compound of formula If.

The compounds described above are often used in the form of a pharmaceutically
acceptable salt. Pharmaceutically acceptable salts inciude, when appropriate,
pharmaceuticaily acceptable base addition salts and acid addition salts, for example, metai
salts, such as alkali and alkaline earth metal salts, ammonium salts, organic amine addition
salts, and amino acid addition salts, and sulfonate salts. Acid addition salts include
inorganic acid addition saits such as hydrochioride, sulfate and phosphate, and organic acid
addition salts such as alkyl sulfonate, arylsulfonate, acetate, maleate, fumarate, tartrate,
citrate and lactate. Examples of metal salts are alkali metal salts, such as lithium salt,
sodium salt and potassium salt, alkaline earth metal salls such as magnesium salt and
calcium sait, aluminum salt, and zinc salt. Examples of ammonium salts are ammonium salt
and tetramethylammonium salt. Examples of organic amine addition salts are salts with
morpholine and piperidine. Examples of amino acid addition salts are salts with glycine,
phenylalanine, glutamic acid and lysine. Sulfonate salts include mesylate, tosylate and
benzene sulfonic acid salts.

As is evident to those skilled in the art, the many of the deacetylase inhibitor
compounds of the present invention contain asymmetric carbon atoms. It should be
understood, therefore, that the individuat stereoisomers are contemplated as being included
within the scope of this invention.

The hydroxamate compounds of the present invention can be produced by known
organic synthesis methods. For example, the hydroxamate compounds can be produced




Al dehyde 2 can be reductively amnated with a variety of amnes, exenplified
by, but not |imted to, those illustrated in Table 1. The resul %ﬂaﬂgﬂﬁit@bg
can be converted to target hydroxamates by the nethods |isted. I

N.OH H Am ne Reduci ng Hydroxamate R Conditions Conditions . /' "116,": -21
NaBH(OAc)3 2 M HONH2 inCH2 "HOAc, DCE MgghN HN N HNCH2 NH2 OX., NH2I/ N CH2 1
~ NHZ 1~ CH2 NN PJDJ Nj CH2 H HxH MeO MBo NH2 1 CH2 1 Fi Y1HN a\/ NN\2

by reacting methyl 4-formyl cinnamate with tryptamine and then converting the reactant to
the hydroxamate compounds. As an example, methyl 4-formyl cinnamate 2, is prepared by
acid catalyzed esterification of 4-formylcinnamic acid 3 (Bull. Chem. Soc. Jpn. 1995;
68:2355-2362). An alternate preparation of methy! 4-formyl cinnamate 2 is by a Pd-
catalyzed coupling of methyl acrylate 4 with 4-bromobenzaldehyde 5.

/@/\, CO,H HCIIMeOH ~ COMe  Pd(OAc), A~ coM /@,CHO
-— e +
Treflox  one 2 (o-tol),P 2

4 Br 5
Bu,N

Additional starting materials can be prepared from 4-carboxybenzaldehyde 6, and an
exemplary method is illustrated for the preparation of aldehyde 9, shown below. The
carboxylic acid in 4-carboxybenzaldehyde 6 can be protected as a silyl ester (e.g., the t-
butyldimethylsilyl ester) by treatment with a silyl chloride (e.g., +-butyldimethylsilyl chloride)
and a base (e.g. triethylamine) in an appropriate solvent (e.g., dichloromethane). The
resulting silyl ester 7 can undergo an olefination reaction (e.g., a Homer-Emmons
olefination) with a phosphonate ester (e.g., triethy! 2-phosphonopropionate) in the presence
of a base (e.g., sodium hydride) in an appropriate solvent (s.g., tetrahydrofuran (THF)).
Treatment of the resulting diester with acid (e.g., aqueous hydrochloric acid) results in the
hydrolysis of the silyl ester providing acid 8. Selective reduction of the carboxylic acid of 8
using, for example, borane-dimethylsuflide complex in a solvent (e.g., THF) provides an
intermediate alcohol. This intermediate alcohol could be oxidized to aldehyde 9 by a
number of known methods, including, but not timited to, Swern oxidation, Dess-Martin
periodinane oxidation, Moffatt oxidation and the like.

COH TBOMS-CI 2 1. (E0),P(OJCH(Me)CO,E!
O — 0-TBOMS __ NaH, THF
EtN
OHC o 7

6 CHLCl, 2. HCI (aq)

e Me
QfQL,0025t 1. BHy*Me,S Yﬂj&/coza
H 2. Swem H
8 9
O

0




N S02 ~NHzHN C 2 \ H2 N1 CH2 1 j H2N MeMe / N-NH2\ NCH2

Ph( CH2) 3NH2NaBH3CN MeOH Ph(CH2) 3 HOAc An al ternate synthesis of theﬂ 1 MAR 2005
conmpounds of this invention starts by reductive amnation of 4-fornyl
cinnamc acid 3, illustrated bel ow with 3-phenyl propyl am ne 13, using, for
exanpl e, NaBH3CN as the reducing agent .pp-MeOH and HOAc as a catal yst. The
basic nitrogen of the resulting amno acid 14 can be protected, for

exanpl e, as t-butoxycarbamate (BOC) by reaction with di-t butyl di carbonate
to give 15. 0 % R 2005 3+ Ph(WNH2 N R N 13 AcO¥MeOH Ph ~, N CO2Me 14

Tr- O NH2Te-3ep antigginglg(iadis2iong casbeyredgciiyely amicpted/teprovide secopdar:0122120

Ph(CH) . firtialy amRR. TAIHs Nustrated by the reaction of methy! 4-formyl cinnamate 2 with
tryptamine 10 using sodium triacetoxyborohydride (NaBH(OAc);) as the reducing agent in
dichloroethane (DCE) as solvent to provide amine 11. Other reducing agents can be used,
e.g., sodium borohydride (NaBH,) and sodium cyanoborohydride (NaBH,CN), in other
solvents or solvent mixtures in the presence or absence of acid catalysts (e.g., acetic acid
and trifluoroacetic acid). Amine 11 can be converted directly to hydroxamic acid 12 by
treatment with 50% aqueous hydroxylamine in a suitable solvent (e.g., THF in the presence
of a base, e.g., NaOH). Other methods of hydroxamate formation are known and include
reaction of an ester with hydroxylamine hydrochloride and a base (e.g., sodium hydroxide or
sodium methoxide) in a suitable solvent or solvent mixture (e.g., methanol, ethanol or
methanol/THF).

M o
NHz  NaBH(OAc) H v@/\/mz e 50% HONH,
2 ; N THF
N 10 dichloroethane | "
H HN
0
OH
N
/ 12
HN

Aldehyde 2 can be reductively aminated with a variety of amines, exemplified by, but not
limited to, those illustrated in Table 1. The resulting esters can be converted to target
hydroxamates by the methods listed.

Table 1
Q
.OH
RS
R
Amine Reducing Hydroxamate R

Conditions Conditions




Ph 17 The carboxylic acid can be coupled with a protected hydroxyl am ne
(e.g., Otrityl hydroxylam ne) using a dehydrating agent (e.g., Lol MAR Fikin
1- (3-di net hyl am nopropyl ) -3- et hyl carbodii m de hydrochl oride (EDCl)) and a
catalyst (e.g., 1-hydroxybenzotriazole hydrate (HOBT)) in a suitable
solvent (e.g., DWF) to produce 16. Treatggent of 16 with a strong acid
(e.g., trifluoroacetic acid (TFA)) provides a hydroxam c acid 17 of the
present invention. Additional exanples of conpounds that can be prepared by
this netheed—are—0—CH-PRH_Ph.-=~ NQ.NOH H_Of Tertiary anine conpounds
can be preép A utbeNaBH@ACkods| R HENHz6n anfi nm/‘@hz 30lwith

ni coti nal geh 32 Uusi Nng NeyRhiR the re ANg aggnt chl or ot hane and
HOAc as ajcatal yst provijdes esggl'?é§4. Qhe%ggguci ng agents can be| used
(e.g., NaBH4atd NaBH( QAc) 3) i“n otherf solvenfs or dol vemenm XTures in the
presence ¢r ab‘s”c‘a\nf“evl-ef acid catalysts (e.g., acetig acH¥=NrdHe | uof oacetic

acid and 1 N = . 34 with HONHAHCI, NaCOH in MeOH
provi des ..@@: { CHO NaBH3CN 30 " 32 *HONHz HCI e
Ph(CH2) 3-0 AEGOF BH2CH2CI 36 0 r- 11 k% "213 N, QH NP CH,
{ )t ~_NH, ‘ ¢
f Q]/\CH2
N N
vand o
3 u " 3
NH,
H H
MeQ “ « MeO

Ph(CHz)sNHz NaBHacN/MQOH/ Ph(CHz)s
HOAc

An alternate synthesis of the compounds of this invention starts by reductive
amination of 4-formyf cinnamic acid 3, illustrated below with 3-phenylpropylamine 13, using,
for example, NaBH;CN as the reducing agent in MeOH and HOAc as a catalyst. The basic
nitrogen of the resulting amino acid 14 can be protected, for example, as t-butoxycarbamate
(BOC) by reaction with di-t-butyldicarbonate to give 15.




CO2Me 34 -23 Tertiary am ne conpounds prepared by this nmethodol ogy [f)lre,M
exenplified, but not Ilimted to, those listed in Table 2. Table 2 ﬂ R\-2005
OH H Reduci ng Conditi onsHydr oxamat e Conditions CH2NaBH( OCAc) 3

HOAc, HONH2HCI / NaOve/ NDCEMeOH CH2NaBH( OAc) 3 HOAc. HONH2HCI / NaOVAlI' N DCEMeCH
CH2NaBH( CAc) 3 HOAc, 2 M HONH2 in MeCOH N CH2NaBH3CN MeOH 2 M HONH2 in
MeOH NHOAc H L~CH2NaBH( QAc) 3 HOAc, 2 M | -12 in MeOH NDCE An alternate

met hod for preparing tertiary amnes is by reacting a secondary amne wth
an al kylating agent in a suitable solvent in the presence of a base. For
exanpl e, heat| ng a di neddyl sul f oxi de (DVBP) sedcpddren of amine 11 Oand
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The carboxylic acid can be coupled with a protected hydroxylamine (e.g., O-trityl
hydroxylamine) using a dehydrating agent (e.g., 1-(3-dimethylaminopropy!)-3-
ethylcarbodiimide hydrochloride (EDCI)) and a catalyst (e.g., 1-hydroxybenzotriazole
hydrate (HOBT)) in a suitable solvent (e.g., DMF) to produce 16. Treatment of 16 with a
strong acid (e.g., trifluoroacetic acid (TFA)) provides a hydroxamic acid 17 of the present
invention. Additional examples of compounds that can be prepared by this method are:

O 0]

-~ 0OH
Ph\O/\/N F’hA’N H

Tertiary amine compounds can be prepared by a number of methods. Reductive amination
of 30 with nicotinaldehyde 32 using NaBH;CN as the reducing agent in dichloroethane and
HOAc as a catalyst provides ester 34. Other reducing agents can be used (e.g., NaBH,
and NaBH(OAc), ) in other solvents or solvent mixtures in the presence or absence of acid
catalysts (e.g., acetic acid, trifluoroacetic acid and the like). Reaction of ester 34 with
HONH_z*HCI, NaOH in MeOH provides hydroxamate 36.
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-24 known to those skilled in the art. For exanple, the hydroxamate 43 can .
be treated with an acid, e.g., trifluoroacetic acid, or fluoride tor pldddcd
hydr oxyet hyl conpound 44. (i-Pr)ZNet 11 + BrCH 2CH 20 TBDVS 40 DMSO 0O- TBDMS
NaOH, McOH N, OH H The hydroxamate conpound, or salt thereof, is suitable
for preparing pharnmaceutical conpositi-@3s, especially pharnmaceutica

conposi tions having deacetyl ase, especially histone deacetylase, inhibiting
properties. Studies with athym c mce denonstrate that the hydroxamate

conpound cause Lkl Pt nd increased hi stone acetylation in vivo,
whi ch trigger s%gﬁagﬁ%éwégéédhﬁ@n ﬁﬁf@ﬁﬁ%ﬁyﬁ\‘% eforPlopy are Gxarpplifigdbutpobwnt h

i nhi bi ti Gmited ke thosedistdd inTadig 2.on further includes pharnaceuti cal
conpositions conprising a pharmaceutically effective anount of one or nore
of the above-described conpounds as active ingredient. Pharnaceuti cal
conposi t rgpfe Aiccording to the invention are suitable for enteral, such as
oral or tectal, and parenteral adm nistration to mammals, including man, for
the treatnment of tunors, alone or in conmbination with one or nore
pharmaceutically acceptable carriers._The hydroxamate conpound is useful in
t he manufacture of pharmaceutical confgositions having an effective anount
the conpound in conjuncti ¢4 xd A e MH h excipients or carriers
suitable for either enterg 3y application. Preferred are

tabl ets and gel atin capseri co#prising the active ingredient together with
(a) diluents; (b) lubricants, (c) binders (Pablets); if desired, (d)
dirsintegrants; and/or (e) absorbents, colorants, flavors and sweeteners.

I nj ectabl e conpositions are preferably aqueous isotonic solutions or
suspensi ons, and suppositories are ad ust prepared fromfatty

enul si ons or suspensions. The cqy } Ry -OH sterilized and/or contain
adj uvants, CO2Me HONH i({ﬁCI 01 h as preserving, stabilizing,
wetting or emul sifying et S pronoters, salts for

Reducing Conditions Hydroxamate
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@,CHZ NaBH(OAc); HOAc, | HONH sHCI/NaOMe/
N~ DCE MeOH
"/\STCHZ NaBH(OAc); HOAc, | HONH,*HCI/NaOMe/
DCE MeOH -
CH, NaBH(OAc); HOAc, | 2 M HONH, in MeOH
@:j DCE
mCHz NaBH,CN/MeOH/ | 2 M HONH, in MeOH
N HOAc
HN\’__—SN«CHz NaBH(OAc); HOAc, | 2 M HONH, in MeOH
DCE

An aiternate method for preparing tertiary amines is by reacting a secondary amine
with an alkylating agent in a suitable solvent in the presence of a base. For example,
heating a dimethylsulfoxide (DMSO) solution of amine 11 and broride 40 in the presence
of (-Pr),NEt yielded tertiary amine 42. Reaction of the tertiary amine 42 with HONH,*HCI,
NaOH in MeOH provides hydroxamate 43. The silyl group can be removed by any method



regul ating the osnotic pressure and/or buffers. In addition, the
conpositions may al so contain other therapeutically val uabl e substances.
The conpositions are prepared according to conventional m xing, granul ating
or coating nmethods, respectively, and contain preferably about 1 to 50% of
the active ingredient. Suitable formlatgpns also include formlations for
parenteral adm nistration include aqueous and non-aqueous sterile injection
sol utions which nmay contain antioxidants, buffers, bacteriostats and

sol utes mhich render the formulation isotonic with the bl ood of the
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anpules and vials, and nay be stored in a freeze- drled (l'yophilized)
condition requiring only the addition of the sterile liquid carrier, for
exanpl e, water for injections, imediately prior to use. Extenporaneous

i njection solutions and suspensions nay _ ared fron1ster|Ie powder s,
granul es and tablets of the kipaghetprevi ous cri bed mds cqgsed above,
t he conpoundsttefBithgcHoasens +—hv-eat are ézggi;/?ﬁr tr
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geni tourinary cancebLTE;DtMgg canger, gastrointestingl cancer, _epi der i d
cancer, nel anong, |a €3 c I, pRanNmaeas cancer neuroblas o] head
and/ or neck er ceryori br oatler s& rNnal, brain or
gastric canc uI ar 1) a breas%“ i dernoid tunor, such
as an epi der rmlrd head and/ Or43 neck tunor or uth tumor,,a lung tunor, for
exanpl e a smal IHcell or non-small cell | ung "'t unor; a gastrointestinal

tumor, for exanple, a colorectal tunor; or a genltouri nary tunor, for
exarrpl e, a prostate tunor (especially a hornone-refractory prostate tunor);
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The present invention further includes pharmaceutical compositions comprising a
pharmaceutically effective amount of one or more of the above-described compounds as
active ingredient. Pharmaceutical compositions according to the invention are suitable for
enteral, such as oral or rectal, and parenteral administration to mammats, including man, for

the treatment of tumors, alone or in combination with one or more pharmaceutically
acceptable carriers.

The hydroxamate compound is useful in the manufacture of pharmaceutica!
compositions having an effective amount the compound in conjunction or admixture with
excipients or carriers suitable for either enteral or parenteral application. Preferred are
tablets and gelatin capsules comprising the active ingredient together with (a) diluents; (b)
lubricants, (c) binders (tablets); if desired, (d) disintegrants; and/or (e) absorbents,
colorants, flavors and sweeteners. Injectable compositions are preferably aqueous isotonic
solutions or suspensions, and suppositories are advantageously prepared from fatty
emulsions or suspensions. The compositions may be sterilized and/or contain adjuvants,



restenosis follow ng angi opl asty. Where a tunor, a tunor disease,

carcinoma or a cancer are nentioned, also net astaS| S in the origi ﬂa] MAR9 2005
or tissue and/or in any other | ocation are inplied alternatively or in
addition, whatever the |ocation of the tunor and/or netastasis. The conpound
is selectively toxic or nore toxic to rgpidly proliferating cells than to
normal cells, particularly in human cancéer cells, e.g., cancerous tunors,

t he conpound has significant antiproliferative effects and pronotes
differentiation, e.g., cell cycle arrest and apoptosis. In addition, the
hydr oxansiah asoprpeemingi slabiﬁeing.pﬂemng pceinalspng iagemsasnmtm promoters,saltefdrch

i nduces either tOSL S or j et cel|. lines. The
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The resultin uspension 1s for 3 hours, cooled and
evaporated to dryness. The resulting yellow solid is dissolved in EtOAc,
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The mxturelsfl tered the vol unme adjusted to 10
resul ti ijeweusly describRd. HONH2 is stored under N2 at -20 C for up to 2 weeks
Then 3-(4-{[2-(1 Hindol-3-yl) ethylam no]-nethyl}-phenyl)-(2E)-2-propenoic
acid nethyl ester (2.20 g, 6.50 nmol) is

As discussed above, the compounds of the present invention are useful for treating

proliferative diseases. A proliferative disease is mainly a tumor disease (or cancer) (and/or
any metastases). The inventive compounds are particularly useful for treating a tumor
which is a breast cancer, genitourinary cancer, lung cancer, gastrointestinal cancer,
epidermoid cancer, melanoma, ovarian cancer, pancreas cancer, neuroblastoma, head
and/or neck cancer or bladder cancer, or in a broader sense renal, brain or gastric cancer;
in particular (i) a breast tumor; an epidermoid tumor, such as an epidermoid head and/or
neck tumor or a mouth tumor; a lung tumor, for example a small cell or non-small cell lung
tumor; a gastrointestinal tumor, for example, a colorectal tumor; or a genitourinary tumor, for
example, a prostate tumor (especially a hormone-refractory prostate tumor); or (i) a
proliferative disease that is refractory to the treatment with other chemotherapeutics; or (i)
a tumor that is refractory to treatment with other chemotherapeutics due to multidrug
resistance.

In a broader sense of the invention, a proliferative disease may furthermore be a
hyperproliferative condition such as leukemias, hyperplasias, fibrosis (especially pulmonary,
but also other types of fibrosis, such as renal fibrosis), angiogenesis, psoriasis,




added to 2 MHONH2 in MeCH (30 nL, 60 mmol) followed by a solution of KOH
(420 nmg, 6.5 mmol) in MeOH (5 nL). After 2 hours dry ice is added tf%e
reaction and the mxture is evaporated to dryness. The residue isud 3@5
in hot MeOH (20 m.), cooled and stored at -20 C overnight. The resulting
suspension is filtered, the solids was| with ice cold MOH and dried
under vacuum produci ng N-Hydroxy-3-[4-T1[2-(1 Hindol-3-yl)-ethyl]-

am no] net hyl ] phenyl ] - 2E- 2- propenam de (mz 336 [ MH]). Exanple P2

Preparati on of N Hydroxy-3-[4-[[(2-hydroxyethyl)[2-(1 Hindol-3-yl)-ethyl]-
am no] naﬁl‘igrbs}qiﬂresiy lapd 2Eddtip muselegroliferafios in thieitdopdiesselsAsudhZas(stenosis or

H i ndol - tén @Iyg am no rre hyl } - phenyl ) - (2E) - 2- prope noic acid nethyl
ester (% ‘%f's WINg st ‘br onpet hoxy) -t ert - but yl di net hyl sil ane (12.8 g,
53.6 mmol ), - Pr) 2NEt , (7 42 g, 57.4 mmol) in DVMSO (100 m-) is heated to
50 C. After 8 hours the m xture is partitioned with CH2Cl 2/ H20. The organic
layer is driVéderexetision)a impr disagser acawinomaon aeanegeatesmentianed: ageaphed on
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H i ndol m no rop en0| c acid met hyl
ester (Bﬂemag‘)ely Eoinla:dﬂltmg. whatgveothedocatiodes g h)mbriand/or krmtawtaﬁar ation of
t he hydroxamate conpound in Exanple P1,
3-[4-({[2-(tert-butyldinethylsilanyloxy)-ethyl]- [2-(1
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ester ?"H%I‘@l'll mol ) is converted to N-hydroxy-3-[4-(([2 %
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| +i ndol c8nsthuededsBdind mmtﬂmngqﬁé}g{d phenyl ] -2E- 2-propenarni de. A suspension
of LIAIHA (17 g, § in dry THE (1000 m-) is cooled to 0 C and 2-

met hyI | ndol e- 3- gI yoxyI am de (30 g, 148 mml) is added in portions over 30
m n. gh?rl Is stirred at roomtenperature for 30 mn. and then
mai ntal ne ref lux for 3 h. The reaction

Preparation of N-Hydroxy-3-[4-[[[2-(1 H-indol-3-yl)-ethyl]-amino]methyl]phenyl}-2 E-2-

propenamide.

4-formylcinnamic acid methylester is produced by adding 4-formylcinnamic acid (25 g,
0.143 mol) in MeOH and HCI (6.7 g, 0.18 mol). The resulting suspension is heated to reflux
for 3 hours, cooled and evaporated to dryness. The resulting yellow solid is dissolved in
EtOAc, the solution washed with saturated NaHCO,, dried (MgSO,)} and evaporated to give
a pale yellow solid which is used without further purification (25.0 g, 92%}). To a sofution of
tryptamine (16.3 g, 100 mmol) and 4-formylcinnamic acid methylester (19 g, 100 mmol) in
dichloroethane, NaBH(OAc), (21 g, 100 mmeol) is added. After 4 hours the mixture is diluted
with 10% K,CO; solution, the organic phase separated and the aqueous solution extracted
with CH,Cl,. The combined organic extracts are dried {(Na,SQ,), evaporated and the
residue purified by flash chromatography to produce 3-(4-{[2-(1 H-indol-3-yl)-ethylamino}-
methyl}-phenyl)-(2 E)-2-propenoic acid methyl ester (29 g). A solution of KOH (12.9 g 87%,
0.2 motl) in MeOH (100 mL) is added to a solution of HONH,*HCI (13.9 g, 0.2 mol) in MeOH
(200 mL) and a precipitate resuits. After 15 minutes the mixture is filtered, the filter cake




Is cooled to O C and treated with H20O (17m), 15% NaOH (aq., 17m ) and H20
(52 mM). The mxture is treated wwth MgSO4, filtered and the filtﬁ:t 2005
evaporated to give 2-nethyltryptam ne which is dissolved in MOH. ml
4-fornyl cinnamate (16.9 g, 88.8 mml) is added to the solution, followed by
NaBH3CN (8.4 g) and AcOH (1 equiv.). Alb E lh the reaction is diluted wth
NaHCO3 (aq.) and extracted with Et OAc. The organic extracts are dried
(MyS4), filtered and evaporat ed. The residue is purified by chromatography
to give
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Example P2
Preparation of N-Hydroxy-3-[4-[[(2-hydroxyethyl){2-(1 H-indol-3-yl)-ethyl]-
amino]methyl]phenyl]-2E-2-propenamide

A solution of 3-(4-{[2-(1 H-indol-3-yt}-ethylamino}-methyl}-phenyl)-(2 E)-2-propenoic
acid methyl ester (12.6 g, 37.7 mmol), (2-bromoethoxy)-tert-butyldimethylsilane (12.8 g,
53.6 mmol), (FPr).NEt, (7.42 g, 57.4 mmol) in DMSO (100 mL) is heated to 50° C. After 8
hours the mixture is partitioned with CH,Cl,/H,0. The organic layer is dried {Na,SO,) and
evaporated. The residue is chromatographed on silica gel to produce 3-[4-({[2-(tert-
butyldimethylsilanyloxy)-ethyl]-{2-(1H-indol-3-y!)-ethyl]-amino}-methyl)-phenyl]-(2 E)-2-
propenoic acid methyl ester (13.1 g). Following the procedure described for the preparation
of the hydroxamate compound in Example P1, 3-[4-({[2-(tert-butyldimethylsilanyloxy)-ethyl]-
[2-(1H-indol-3-yl)-ethyl]-aminc}-methyl)-phenyl]-(2E)-2-propenoic acid methyt ester (5.4 g,
11 mmol} is converted to N-hydroxy-3-[4-({[2-(tert-butyldimethylsilanyloxy)-ethyl)-[2-(1 H
indol-3-yt)-ethyl}-amino}-methyi)-phenyl]-(2 £)-2-propenamide (5.1 g,) and used without
further purification. The hydroxamic acid (5.0 g, 13.3 mmol) is then dissolved in 95%
TFA/H,O (59 mL) and heated to 40 - 50 °C for 4 hours. The mixture is evaporated and the
residue purified by reverse phase HPLC to produce N-Hydroxy-3-[4-{[(2-hydroxyethyl)[2-
(1 H-indol-3-yl)-ethyl]-amino]methyl]phenyl]-2 E-2-propenamide as the trifluoroacetate salt
(m/z 380 [MH*)).
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Example P3
Preparation of N-hydroxy-3-[4-[[[2-(2-methyl-1 H-indol-3-yl)-ethyl]-aminojmethy(]phenyl]-2 E-

2-propenamide.

A suspension of LiAIH, (17 g, 445 mmol) in dry THF (1000 mL) is cooled to 0 °C and 2-
methylindole-3-glyoxylamide (30 g, 148 mmol) is added in portions over 30 min. The mixture
is stirred at room temperature for 30 min. and then maintained at reflux for 3 h. The reaction
is cooled to 0 °C and treated with H;O (17ml), 15% NaOH (aqg., 17ml) and H,O (51ml). The
mixture is treated with MgSO,, filtered and the filtrate evaporated to give 2-methyltryptamine
which is dissolved in MeOH. Methyl 4-formyicinnamate (16.9 g, 88.8 mmol) is added to the
solution, followed by NaBH,CN (8.4 g) and AcOH (1 equiv.). After 1h the reaction is diluted
with NaHCO, (aq.) and extracted with EtOAc. The organic extracts are dried (MgSQ,),
filtered and evaporated. The residue is purified by chromatography to give 3-(4-{[2-(2-
methyl-1H-indol-3-yl)-ethylamino)-methyl}-phenyl)-(2 £)-2-propenoic acid methyl ester. The
ester is dissolved in MeOH, 1.0 M HCl/dioxane (1 — 1.5 equiv.) is added followed by Et,0.
The resulting precipitate is filtered and the solid washed with Et,O and dried thoroughly to
give 3-(4-{[2-(2-methyl-1 Hindol-3-yl)-ethylamino}-methyl}-phenyl)-(2 E)-2-propenoic acid
methyl ester hydrochloride. 1.0 M NaOH (ag., 85 mL) is added to an ice cold solution of the
methyl ester hydrochloride (14.9 g, 38.6 mmol) and HONH; (50% aq. solution, 24.0 mL, ca.
391.2 mmol). After 6 h, the ice cold solution is diluted with H,O and NH,CI {(aq., 0.86 M, 100
mL). The resulting precipitate is filtered, washed with H,O and dried to afford N-hydroxy-3-
(4-{[[2-(2-methyl- 1 H-indol-3-y1)-ethyl]-amino]methyl]phenyl}-2 E-2-propenamide (m/z 350
[MH']).

Examples 1-265
The following compounds are prepared by methods analogous to those disclosed in
Examples P1, P2 and P3:

Example STRUCTURE m/z (MH")

1 QN‘;%\/OV . 426




13 OH 420 0 1 MAR 2005 -31 Exanpl eSTRUCTURENVX (M+) N O 140H / ° N\ H N
H OOo0 15/0H 465 E1 H H 16N385 HO ON 17HO 550 OH OH 181 ~JNHMAR 2005

-29.

Example STRUCTURE m/z (MH')

4 325

N
8 mg\ /\O\/\r“\m 465




g, ON 19F N 366 p "+ H O 1 MAR 2005 -32 Exanpl eSTRUCTUREN z (MHO} 200 350 \
H\ -"i/OHHO HOO 2IN.110H NN/ Hqgo 220442 H HO O 23CH 33§ 1 MAR 2885
O H 24r ~0464

-30-
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265 378

Example B1

Cell lines H1299 (human lung carcinoma cell) and HCT116 {colon tumor cell) are
obtained from the American Type Culture Collection, Rockville, MD. The cell lines are free
of Mycoplasma contamination (Rapid Detection System by Gen-Probe, Inc., San Diego, CA)
and viral contamination (MAP testing by MA BioServices, Inc., Rockville, MD). The cell lines
are propagated and expanded in RPMI 1640 medium containing 10% heat-inactivated FBS
(Life Technologies, Grand Island, NY). Cell expansions for implantation are performed in
cell factories (NUNC, purchased from Fisher Scientific, Springfield, NJ). Cells are harvested
at 50-90% confluency, washed once with HBSS (Hank’s Balanced Salt Solution) containing
10% FBS, and suspended in 100% HBSS.

Cell proliferation is measured with a commercial MTS kit (Promega, Madision, Wis.)
assay using an adaptation of published procedures, for example, that disclosed in
Feasibility of drug screening with panels of human tumor cell lines using a microculture
tetrazolium assay, Alley MC, et al., Cancer Res. 1988; 48:589-601. Cells are plated in 96-
well tissue culture dishes, with top and bottom rows left empty. H1299 and HCT116 cells
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N- hydr 0@% kagtad rp[nzeqoj; qnpgar,ngnélwell the tnpltcate values are averaged for each
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(benzof lberS'lSoJ %thmlh]:(@mmljﬁﬁbﬂh»k]mbenyl ] - 2E- 2- propenani de (CMD5) having a

urit n ssolved in pure dinmethylsul foxide (DVBO to
Creat b 3 %edac iR Topn e

createa ck solution is diluted with 5% dextrose

i nj ecti dmwhidSFTo # (meraye Wilug of cknsAdbdity Aintindgld) L badkgrdlind

(2-amn N- pyndi n- 3- yl ) met hoxycar bonyl am nonet hyl | benzarni de is
synt hesi ﬁ 398 Atwreqledipetix Grbiriicalg) oDagkgroumh7 992 and used as a

control )@0@%@% Ja@@g)comddﬁhﬂ t?ﬂetaiéafbéﬂg (lﬁ Qlllﬁllcgfe?v"tﬂ&ck&oﬂﬁ@o' ayer for 72
hours of conpound treatnent iIs neasure
The “% Growth” is plotted against compound concentration and used to calculate ICses
employing the linear regression techniques between data points to predict the concentration
of compounds at 50% inhibition.

Lactate saits of N-hydroxy-3-[4-[[[2-(1 H-indol-3-yl)-ethyl]-amino]methyl]phenyl]-2E-2-
propenamide (CMD1), N-hydroxy-3-[4-[[(2-hydroxyethyl)[2-(1 H-indol-3-yl}-ethyl]-
amino]methyl]phenyl]-2E-2-propenamide (CMD2), N-hydroxy-3-{4-[[[2-(5-methoxy-1H-indol-
3-yl)-ethyl]-amino]methyl]phenyl]-2E-2-propenamide (CMD3), N-hydroxy-3-{4-[[[2-(5-fluoro-
1H-indol-3-yl)-ethyl)-amino]methyi]phenyl]-2E-2-propenamide (CMD4), N-hydroxy-3-[4-[[[2-
(benzofur-3-yl)-ethyl]-amino]methyl]phenyl]-2 £-2-propenamide (CMDS5) having a purity of
higher than 95% are dissolved in pure dimethyisulfoxide (DMSO) to create a stock solution.
The stock solution is diluted with 5% dextrose injection, USP, just prior to dosing. In addition, N-
{2-aminopheny!)-4-[N-pyridin-3-yl)methoxycarbonylaminomethyl]benzamide is synthesized in
accordance with Example 48 of EP 0 847 992 and used as a control compound (CMDC).
Inhibition of cell growth in monolayer for 72 hours of compound treatment is measured in



| MAR 2005 -75 triplicate experinents and used to derive the IC50 by MIS
assay. The results are shown in Table Bl. Table Bl Mnol 4j Ler G owt hl MAR 7005
(AM  ConmpoundH1299HCT1 16 CNMD10. 400. 03 CvD20. 150. 01 Cl VI D30. 580. 03
CMD40. 280. 03 CVD50. 180. 03 Cl VI DC6. 80. 67 The results show that the
hydr oxamat e conpounds of the present iwmygntion are highly active in
I nhibition of tunor cell growth. In addition to the above results, it has
been observed that the conmpounds sel ectively inhibited tunor cells while
showi ng mipi mal inhipition actjvities in non-tunorous cells. The cells
Ureated WPIAIS srperants anneed Bstasue inedCanby MIS asseécthatesdls arhshawniodeblen  of
p2l pronpyer, which is a key nediator of Gl arrest and differentiation. The
hydr oxamat e conpounds activate the p2l pronoter to a readily detectable
| evel at a concentration within two-fold of their respective 1C50 for
nmonol ayer cell growth inhibition in H1299. Wthout being bound by any
particulféb%QFPry, the correl ation appears to denonstrate that HDA
i nhibitiom—teads to transcriptional activation of genes that inhibit tunor
cell proliferation. Exanple B2 HDA is partially purified fromH1299, human
non-smail cell lung carcino el | q aiqﬁd from Anerican Type Cul ture
Col | ection, 12301 Parkl awn %‘éﬂ@@—%@&mer teRdM\D 20852, USA). Cells are
grown to 70-80% conf luence in RPM nedia in the presence of 10% FCS
harvested and | ysed by sonication. The |ysate is centrifuged at 23, 420g for
10- 15 n&ﬂﬁgﬂﬂﬁysupernatanttﬂ@ﬂﬁppliedtﬂﬁﬁéﬁHiload 26110 Hi gh performance
Q: sephargg@col um (Anershqg&&harnacia.&%gtech), and equilibrated with a
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buffer containing 20 mM Tri MAR 2005 -
CMD2 0.15 0.01
CMD3 0.58 0.03
CMD4 0.28 0.03
CMD5 0.18 0.03
CMDC 6.8 0.67

The results show that the hydroxamate compounds of the present invention are highly
active in inhibition of tumor cell growth. In addition to the above results, it has been
observed that the compounds selectively inhibited tumor cells while showing minimal
inhibition activities in non-tumorous cells.

The cells treated with the hydroxamate compounds are also tested for the induction
of p21 promoter, which is a key mediator of G1 arest and differentiation. The hydroxamate
compounds activate the p21 promoter to a readily detectable level at a concentration within
two-fold of their respective ICs, for monolayer cell growth inhibition in H1299. Without being
bound by any particular theory, the correlation appears to demonstrate that HDA inhibition
leads to transcriptional activation of genes that inhibit tumor cell proliferation.

Example B2

HDA is partially purified from H1299, human non-small cell lung carcinoma cells
(obtained from American Type Culture Collection, 12301 Parklawn Drive, Rockville, MD
20852, USA). Cells are grown to 70-80% confluence in RPMI media in the presence of 10%
FCS, harvested and lysed by sonication. The lysate is centrifuged at 23, 420g for 10-15
min, the supematant is applied to a Hiload 26/10 High performance Q-sepharose column
(Amersham Pharmacia Biotech), and equilibrated with a buffer containing 20 mM Tris



pH8.0, 1 nmM EDTA, 10 nM NHACI 2, 1 nM R- Mer capt oet hanol , 5% gl ycerol, 2 g/nL
aprotinin, 1 g/nL I eupeptin, and 400 nM PVBF. Proteins are el uted in BMAR 2005
aliquotes with a linear gradl ent fromO0-500 MM NaCl in the above buffer at
aflowrate of 2.5 m/mn. Each preparation of partially purified HDA
enzyne is titrated to determ ne the optizgal anount needed to obtain a
signal to noise ratio of at least 5 to 1. Cenerally, 20-30 |zl of partially
purified HDA (5-10 ng protei n/m) is mxed with 2L of compound solution in
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back on the workstation programed to aspir <"Wlpette
tips folAreseeds taiherrobolin exdfactiorephipgeeor |§Bb”£erpfmaseveiﬁldidyé%m$89|°0't into the

Tri e, Bt oo TafaslLl nSmaliey Tasdy i LRSE Liong. Bnd Bxpel [ing 20 bl
achieved with the solvent TBME (t-butyl methyl ether) using the Tomtec Quadra 96
workstation. A program is written to add 200 pL of TBME to a 96 “deep well” plate. The
workstation is programmed to aspirate 50 pL of air followed by 200 pL of TBME and finaily
another 25 pl. of air, which is dispensed into the each well of the plate. The contents of the
deep well were mixed thoroughly by pipetting 160 pl up and down 10 times. Before
addition of TBME to the reaction mixture, it is necessary to “pre-wet” the pipette tips with
TBME to prevent the solvent from dripping during the transfer to the deep well plate. The
organic and aqueous phases in the deep well are separated by centrifugation at 1500 rpm
for 5 min. Opti-Phase Supermix liquid scintillation cocktail (200 pL) (Wallac) is added to
each well of the 96-well Trilux plate (Wallac). The deep well and Trilux plates are placed

7 back on the workstation programmed to aspirate 25 pL of air into the pipette tips followed
by 100 pL of the upper TBME phase and transfer it into the Trilux plate. The solutions are
mixed by pipetting and expelling 50 pL, five times, within the same well. The Trilux plate is



| MAR 2005 -77 covered with clear filmand read on a 1450 M croBeta Tril ux
liquid scintillation and |um nescence counter (Wallac) wth a 1 MAR 200%
col or/ chem cal quench and dprn correction. In order to determ ne the |1C50
val ues, the data are anal yzed on a spreadsheet. The analysis requires a
correction for the background | unm nescefite that is acconplished by
subtracting the dpmvalues of wells w thout 3H substrate fromthe
experinmental wells. The <corrected dpmvalues along with the concentrations

of the cQiR a ul at e . USin e uyser.-defined spline
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in Tabl e B2. Tabl e B2 ConpoundHDA Enzynme

i nhi bition. Tlhe resuléﬁﬁar.e ho
Activity IC (fRigdefgo ’U‘.'%ﬁ’edﬁ%z‘@'mtmg.manmmaﬁpmmmldm
b SxarmiRyBs s A0 camemmbt 1 el S T 18 ol o,

purchased fromthe American Type Cu 1-on,
cel | | i rigbfractingethegipvyalies 24 veells ovithant frisilosiratd Rami the Bxpedrhental Wals. ameby

Gen- Pro . | . viral. contam nation (MAP testing by MA
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factorié W&,gg“ﬁsﬁ%%@ 75 o Lairuate thecpaeantmlien olpamprymids thiat praducedel | s
ar e har \6os4 milibition> Th@ Adéuits ard keI ih TSRS once with HBSS containing 10%
FBS, and suspended in 100% HBSS. Qutbred athym c (nulnu) fermale mce

CHsd: At hymi ¢ Nude-nu" from Harl an Sprague Daw ey, Indianapolis, IN) are
anest hetized with Metofane (Mallinckrodt Veterinary, Inc., 1 MAR 2005

Table B2
Compound HDA Enzyme Activity ICsp (M)
CMD1 0.032
CMD2 0.063
CMD3 0.014
CMD4 0.014
CMD5 0.016
CMDC >10
Example B3

The A549 non-small cell lung human tumor cell line is purchased from the American
Type Culture Collectio_n, Rockville, MD. The cell line is free of Mycoplasma contamination
(Rapid Detection System by Gen-Probe, Inc., San Diego, CA) and viral contamination {(MAP
testing by MA BioServices, Inc., Rockville, MD). The cell line is propagated and expanded
in RPMI 1640 medium containing 10% heat-inactivated FBS (Life Technologies, Grand
Island, NY). Cell expansions for implantation are performed in cell factories (NUNC,
purchased from Fisher Scientific, Springfield, NJ). Cells are harvested at 50-90%
confluency, washed once with HBSS containing 10% FBS, and suspended in 100% HBSS.

Outbred athymic (nu/nu) female mice (“Hsd:Athymic Nude-nu” from Harlan Sprague
Dawley, Indianapolis, IN} are anesthetized with Metofane (Mallinckrodt Veterinary, Inc.,




-78 Mundel ein, IL), and 100 pL of the cell suspension containing WO' cells
is injected subcutaneously into the right axillary (lateral) region dbMARMIR
animal. Tunors are allowed to grow for about 20 days until a volunme of -100
mB is achieved. At this point, mce bearing tunors with acceptable

nor phol ogy and size are sorted into groggs of eight for the study. The
sorting process produces groups balanced with respect to nmean and range of
tumor size. Antitunor activity is expressed as % T/ C, conparing differences

in tunmor, vol ynes for reatment group (T) to vehicle control grOt_Jp_(_C). _
Regr essi MHEd"Q?'Q- dLl A9 H'si?fgﬂlenée" fSoERpeNsion cont@ining) 1x1Q°00eYs shénjectdd i s

the tu ; ; 6 t of he ex eri nment,, and
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adni ni st@Pwdor abeut\déhdaysl yntil arvolurunol y1 @ahne ékadhigvedhrmenivpelng, mitk bdaass of
final, DMBO concentration is 10% Each test

. The 1 ;
é?bupzﬁa%‘ﬁ‘gf Sg?Q{i“’ 3%%285%%&8@%98 LTS e sytRY niigreras &f eight farl thgfsu;dy.
i ght s Trecssrtingl.prd Bdusds $Balah i '

DOSE 0" NEAN, A0k, DONPCLR T L ONCRC Y CRien st Wi (Bl fhed ariimonitl i
109% DVBE S WG adisity is expresselEs1 BT, soppaning @Ue@n@a@ifzm@?amm@. fer 0.3
CMD1505% . @}% + 4 0.3 Note; *1. erence In
mean tu%ﬁ%éﬁ%&u@omaﬁgroupégg %g?lli @pg @P t %grgﬁ&.)rgf a@hﬁalcgﬁtﬁgrﬁ'%ﬁh% nus
mean t urfofmulal (1nETeltx 1002%bebenerT isghe tBnom¥diires 1ase treathrey ?ngiltt%eli @i;.r% afa t

f ' t_ the e f the experjinment mnus nean tunor volu
'? Lgugegitﬁgf@%’g&rﬁ%ﬁ' %@%ﬁﬂ?gge E.Fp%rrvog.fm ﬁlethgiﬁﬁ!""m.@%%m%@t-i nj ecti on,
USP. 1 MAR ZIMX51 is administered intravenously, once daily Sx/week for three weeks, at doses of 10,

25, 50, or 100 mg/kg. The final DMSO concentration is 10%. Each test group has eight mice,

Tumors are measured, and individual animal body weights recorded. Table B3 shows the
results on the 41° day.

Table B3
A MEAN A%
DOSE  TUMOR VOLUME" BODY WEIGHT?
COMPOUND . (mg/kg) (mm®+ SEM?) %T/IC  (%+SEM?
10% DMSO/D5W ™ - 376+ 55 - +11.9+0.2
CMD1 10 121 +£27 32 +1.3+0.3
CMD1 25 77 +32 20 - 0.9+0.3
CMD1 50 57 £ 10 15 - 0.4+03
CMD1 100 28+25 7 +0.4+0.3

Note:*1. Difference in mean tumor volume for a group of animals at the end of the
experiment minus mean tumor volume at the beginning.

*2. Difference in body weight for a group of animals at the end of the experiment
minus mean tumor volume at the beginning.

*3. Standard error of the mean.

*4. 5% dextrose injection, USP.




-79 Exanpl e B4 Exanpl e B3 repeated except CVMD2 is used. Table B4 shows the
results. Table B4 A MEANA % DOSETUMOR VOLUMEBCDY W EI GHT COVPOUNDmM KM 2005
SEMo T/ C(% SEM 10% DMVBQ D5W 135 43-+ 6.7 1.1 CMD225371627- 4.22.5
CVD25029 1521- 2.9 1.5 Exanple B5 Exanple B3 is repeated except the HCT1l 16

colon tunor cell line is used in place-p§- the A549 cell line. The HCT1 16
cell line is also obtained from Anerican Type Culture Collection,
Rockville, MD, and the cell line is free of Mycoplasma contam nati on and

viral contam nation. The results are recorded on the 34"' day and are shown
in Table B5. Table B5 AVEANA% DOSETUMOR VOLUMEBODY WEI GHT COVPOUND(m g LIk
g) (MmB %/%/ %EM 10% DivsQ' D5W 759 108-- 0.4 0.4 CvD150' 10186 4025-
7.40.8 8 3818- 3.20.4 Note: *10. Seven mce are tested in this
group. | MAR 2005 -80 Exanple B6 Exanple B4 is repeated except the HCT1 16
col on tunor da¥ampie B3 repeated@xtept SN2 isofsedt HabkoR skaks thei resultsThe HCT1 16
is also obtained from Anerican Type Culture Collection, Rockville, M, and
the cell line is free of Mycoplasma contam nation and viral contam nation.
The results are recorded on the 34t hTabl Bad are shown in Table B6. Table B6
DOSEA MEAN 0 %

A MEAN A%
DOSE TUMOR VOLUME BODY WEIGHT
COMPOUND (mg/kq) {mm’ + SEM) % T/C {% + SEM)
10% DMSO/D5W - 135 £ 43 - +6.7+1.1
CMD2 25 37+ 16 27 -42+25
CMD2 50 29+ 15 21 -294+15

Example B5

Example B3 is repeated except the HCT116 colon tumor cell line is used in place of
the A549 cell line. The HCT116 cell line is also obtained from American Type Culture
Collection, Rockville, MD, and the cell line is free of Mycoplasma contamination and viral

contamination. The results are recorded on the 34" day and are shown in Table B5.

Table B5
A MEAN A%
DOSE  TUMOR VOLUME BODY WEIGHT
COMPOUND (ma’ka) (mm®+ SEM) % T/C (% + SEM)
10% DMSO/D5W - 759 + 108 - - 0.4+0.4
CMDH1 50" 186 & 40 25 -74+08
CMDA1 100 140 + 38 18 - 32+0.4

Note: *10. Seven mice are tested in this grdup.



TUMOR VOLUMEBODY WEI GHT COVPOUNDmM / knmB8  SEMA T/ CSEM 10% DMVSQ/ D5W 759 t
108- 0.4 f 0.4 CVD210422 7556-10.20.5 CVD225305 4740- 7.0 f 0.2 CvD2BEBHN
3013- 7.3 10.3 CvVD2 100132 3017- 9.40.4 Exanple B7 Annexin V bindi ng was
used as a marker for the early stages of apoptosis. A549, HCT116 and Nor nal
Der mal Human Fi brobl asts (NDHF) cells aB@-treated separately with four
conpounds (CMvD1, CMD2, CMD3 and CMX4) for 24 or 48 hours, stained with
annexin V and conpared to cells treated simlarly with vehicle (DVSO).
Cells are exam ned by fluorescence m croscopy. Those undergoi ng apoptosis
exhi bi t reen fluorescent nmenbrane staining. Viability is assessed by the
count er rnpe B¥%pi di um i odi de. Cells detected by red fluorescence are not

iable. A A54 h ty of HCT1 16 cel |
exni bi i cel 1A BT IGRAIR oARPRnEHGLT T colen ughor s ineimusssioplaca of o cach

of the flbetA549 2B iedFhe HOTANG 4Balte bidinaPdfR NmerdR T9BL i @él{qcﬁ(gn,f‘ﬁ:tg

and HCT wth annexin V and/or propidiumio

t he coné%ﬁ?%ﬂ@ ﬁﬂﬁu%’éd thegislldipe ds kg pf Mysep/asma nontaminatioh aniiDidal cel | s do not
show no our osure and limted
annexi n%ﬁﬁbﬁf@g%#@%’% rP'lt: egghﬁ%%r%ﬁm%%%dﬂ %{’Qé’ﬂb'ﬂ/mﬁ B&. MAR 2005

-81 NDHF cells predom nantly underwent non-lethal growth arrest upon
conpound treatnent, consistent with_the cell cycle profile. The staining
results denonstrate that the hydroxaﬁﬁﬂkiﬁﬁnpounds of the present invention
cause tunor cells to die by apoptosis, while causing normal fibroblast to
predom nantly undergo cell cycle arrest, clearly denonstrating the selective
efficacy of the present conmpoudddEAN MAR 2005 -82 What A% clained is:

DOSE  TUMOR VOLUME BODY WEIGHT
COMPQUND (ma/kq)  (mm®+ SEM) %T/IC  (%+SEM)
10% DMSO/D5W - 759 + 108 . - 0.4+04
CMD2 10 422+ 75 56 -10.2£0.5
CMD2 25 305 + 47 40 - 70%02
CMD2 50 97 +30 13 - 73103
CMD2 100 132 + 30 17 - 94104

Example B7

Annexin V binding was used as a marker for the early stages of apoptosis. A549,
HCT116 and Normal Dermal Human Fibroblasts (NDHF) cells are treated separately with
four compounds (CMD1, CMD2, CMD3 and CMD4) for 24 or 48 hours, stained with annexin
V and compared to cells treated similarly with vehicle (DMSO). Cells are examined by
fluorescence microscopy. Those undergoing apoptosis exhibit green fluorescent membrane
staining. Viability is assessed by the counterstain, propidium iodide. Cells detected by red
fluorescence are not viable. A small percentage of A549 and the majority of HCT116 cells
exhibit cell surface staining with annexin V after 24 hour exposure to each of the four
compounds. After 48 hour treatment, the majority of the A549 and HCT116 stain with
annexin V and/or propidium iodide indicating that the compounds induce apoptotic cell
death. In contrast, NDHF cells do not show noticeable annexin V staining after 24 hour
exposure and limited annexin V staining with CMD3 after 48 hour. These data show that



1. A conpound of the formula | HON N H wherein R is H halo, or a
straight chain C1-CB alkyl; R2 is selected fromH, Cl1-C o alkyl, C4 -1 KSR 1005
cycloal kyl, C4 - C9 heterocycloal kyl, C4 - CO heterocycl oal kyl al kyl

cycl oal kyl al kyl , aryl, heteroaryl, arylalkyl, heteroaryl al kyl,

-(CH2)fC(ORd, -(CH2),0C(OR9, amino acgf, HON-C(O -CH=C(R1)-aryl-al kyl - and
-(CH2)nR7; R3 and R4 are the same or different and independently H, Cl-C$

al kyl, acyl or acylamno, or R3 and R4 together with the carbon to which

t hey ar n =S, or C=N r Rz together with the nitrogen to
whi ch i f”“?@%%ﬂ%?@?’ﬁ?é"&%ﬁﬂ?”%%?@ﬁ growdhifFest §PeRicomaound dreabmaet. can
forma @bnsistent Mtheli@eyirdyer) geslile. @ heteroaryl, a polyheteroaryl, a
non-aromatic ﬁ]oeleéh.eterocycl e, or a mxed aryl and non-aryl polyheteracycle
ring; R5 is s ApMgrresisciproonsyraty hab iedyidroxamate Gompeurtsoaf thé pedsient |,

acyl, ariH\}entiBﬁbﬁﬁé@fLNﬁor cell@%o@igbg?ébg%%@fse%ﬂﬁé A k@'{waa?iﬁ%%[)i?%‘%l ycycle,

non-aromati ¢ polycycle, mx hon-ary et eroaryl,
non- ar orpsedamipanihenderge yell eycleaarestyi oleatiyadephorastrdtingithe-stiladtive efficaey ef seycl e;
n, ni, eéaéﬁgcgrzlpﬁﬁlgdsst he same or different and independently selected fromO
- 6, when'n, i -0, 'each carbon atom can be optionally and independently
substituted with R3 and/or R4; X and Y are the sane or different and

i ndependently selected fromH, halo. C -C4 alkyl, NO&z, C(OR1l, OR9, SRg,
CN, and NR OR'; Ra is selected fromH, Cl-C6 alkyl, C4 - C4 cycloal kyl, C.
-- C9 heterocycl oal kyl, cycloal kyl al kyl, aryl, heteroaryl, arylalkyl,

het eroaryl al kyl, OR12, and NRt3R14; R7 is selected from ORl5, SRl ,

S(O R a, SO02R17, NR13R, 4, and NR12S(2R6i Ra is selected fromH, ORL5,
NR13Rsa, Cl-Cs al kyl, C4-C9 cycloal kyl, Ca- C9 heterocycloal kyl, aryl,
heteroaryl, arylal kyl, and heteroarylalkyl; Rg is selected fromCl - C4

al kyl and C(O-al kyl; 1 MAR 2005



-83-* RlQ and R1L i are the same or different and independently sel ect ed from
H C4-C4 alkyl, and -C(O-alkyl; R12 is selected fromH, Cl-Cs al kyll M&Ba2085
C9 cycloal kyl, Cs - C9 het erocycl oal kyl, C4 - C9 heterocycl oal kyl al kyI
aryl, mxed aryl and non-aryl polycyclg, heteroaryl, arylalkyl, and
heteroaryl al kyl ; R13 and Rl4 are the sdane or di fferent and |ndependently

sel ect qgh%triggéjﬁheoqgan al kyl, G4 - C9 cycloalkyi, G4 -- C9

het er o aryl heteroaryl aryl al kyl , heteroaryl al kyl, amno acyl,
or R13 and R14 toget her with the nitrogen to which they are bound are C. -

C9 het eyogy yl, pol yheteroaryl, non-aromatic

pol yheﬁar%&@tq%%#ghﬂhg%rﬁ{ﬁ{ and non-aryl polyheterocycle; R1$ is sel ected

fromH Cl1-Cg alkyl, C4 - C9 cycloalkyl, C4 - C9 heterocycl oal kyl, aryl,
het er oaryl , aryl al kyt, heteroaryl al kyl and (CH2) nZR12; R16 is selected from

Cl-Cs al kyI D 1oal kyl, C4 -- C9 heterocycl oal kyl, aryl,

het er oaryl , het roarlyl , aryYfal kyl, heteroaryl al kyl and (CH2) nZR12; R17
is selected fro (A - CQR*zycIIQ"aI kyl, Ca -- C9 heterocycl oal kyl ,
aryl, aromatic ol ycycl e, oaryl I arykal

I heteroar¥ ?Ikyl,

sel et ed fron16 to 6; and Z is
selected fromO0, NRL3, S antkS eutically acceptable salt
thereof. 2. A conpound of claifl @[ ein 1C ﬁ RL, X, Y, R3, and R4 is H.
3. A conpound of claim2 where¥h one of n2 and n3 is zero and the other is
1. 10 4. A conpound of claim3 wherein R2 is Hor -CH2-CH2-OH. 5. A conpound
of claim1 of the formulala 0O HON Hwherein n4 iS 0-3, R2is selected
fron1kiwm&eﬁ6 alkyl, &4 - C9 cycloalkyl C4 - C9 heterocycl oal kyl

(2)331! !<yl %ﬁé‘li @ﬁ{ﬁ&éég g{‘_g_%(rg}/h(- %Iﬂkyl het er oaryl al kyl ,

R; is selected from H, C4-Cyp alkyl, C4— Cg cycloalkyl, C4 — Cq heterocycloalkyl, Cs — Cq

pol yhet eroaryl and NR13R14 an int ege

heterocycloalkylalkyl, cycloalkylalkyl, aryl, heteroary!, arylalkyl, heteroarylalkyl,
-(CH2),C({O)Rq, {CH2),OC(O}Rq, amino acyl, HON-C(O)-CH=C(R,)-aryl-alkyl- and
-(CHz}aRy,;

R; and R, are the same or different and independently H, C-Cs alkyl, acyl or acylamino,
or R; and R, together with the carbon to which they are bound represent C=S, or
C=NR;, or R; together with the nitrogen ta which it is bound and R; together with the
carbon to which it is bound can form a C, — Cy heterocycloalkyl, a heteroary!, a
polyheteroaryl, a non-aromatic polyheterocycle, or a mixed aryl and non-aryl
polyheteracycle ring;

Rs Is selected from C4 - C, cycloalkyl, Cq — Cg heterocycloalkyl, acyl, aryl, heteroaryl,

. arylalkyl, heteroarylalkyi, aromatic polycycle, non-aromatic polycycle, mixed aryl and
non-aryl polycycle, polyheteroaryl, non-aromatic polyheterocycle, and mixed aryl and
non-aryl polyheterocycle;

n, nq, Ny and n3 are the same or different and independently selected from 0 — 6, when n;
is 1-6, each carbon atom can be optionally and independently substituted with R,
andfor Ry;

X and Y are the same or different and independently selected from H, halo, C4-C, alkyl,
NO3, C(O)R1, ORs, SRy, CN, and NRygRyy;

Rs is selected from H, Ci-C; alkyl, C, - Cq cycloalkyl, C, — Cy heterocycloalkyl,
cycloalkylalkyl, aryl, heteroaryl, arylalkyl, hetercarylalkyl, OR.z, and NR 3Ry,

Ry is selected from ORs, SR;s, S(O)R1s, SO2R¢7, NR13R14, and NR1,SO,Rs;

R is selected from H, ORys, NR13R44, C4-Cq alkyl, C4 — Cq cycloalkyl, Cs—- Cq
heterocycloalkyl, aryl, heteroaryl, aryfalkyl, and heteroarylalkyl;

Rq is selected from C, — C, alkyl and C(O)-alkyl;




1 MAR 2005 -84- R5' is heteroaryl, heteroarylal kyl, an aromatic polycycle, a
hon-aromatic polycycle, a mxed aryl and non-aryl polycycle, polyhetet MRYU%
or a mxed aryl and non-aryl polyheterocycle, or a pharnaceutically
acceptabl e salt thereof 6. A conpoundeqf claim1 of the fornmula [a HO O
wherein nd is 0-3, R2 is selected frg "H, Cl1-C6 alkyl, C4 - C9 cycloal kyl,

C4 - C9 hed eé&fﬁ%‘ é?%:glﬂz%ame sy&k&@hkyrloah&é/dend@ﬁtwlseie&%ero@aﬁm caexyial kyl

heteroaryla1l .- ( ), C(OR6, amno acyl and -(CH2),R7; R5' is aryl,
aryl al kyl , andafﬁiﬁﬂai'k}d pol ycycl e, a non-aromatic polycycle or a nixed aryl

comound ah i THHRE for 1 e ORI SR PF ES PRI S, Bt ™o ai m

corrpound ere otnd”of claim
7 wherein Rheterscmnbfalky‘naﬂ@pIaanhyhlxeqba(yhbmﬂ nm‘lwmwmycpslé}l'@ter@m aplldiptphenyl |

p- C1- C4- al k}é 5 g% ) ﬁ( fy ortho, nmeta or para-fluorobenzyl, ortho, neta
or para-chl gr & %W ¥r ortho, meta or para - nono, di or

tri-O C - Gd; ah&k Rl psrezhd sarfle or“daﬁ@ﬂéﬁmmﬂmﬂépenherhtm selepfedtfiven HOCpadh aIkaClﬂO N O

I b) wh in 1 MAR 2005 -85- R2'
((:ycl) oal E{ue', rlc%?yé‘r oplgy Seryfts, het?reﬁvzf%?@k@mﬁ%% IR?W'%%" ﬁgf%rwﬁﬁkv' et hyl
propyl, or ia'ﬁm%g@rlormpgnﬁﬁ14tb§etmh§ﬂwbhuﬁogénﬁfwﬁabﬁegtak&@&mh are C,

H i ndol - 3-yl, benzof ur an- 3-yl ui nol i n-3-yl, armaceutically
accept abl e  sof¢ hetpwecrdealkyl, heteroaryl polyheteroaryl, non-aromatic polyheterocycfe or

mixed aryl and non-aryl polyheterocycle;

Rys is selected from H, C4-Cs alkyl, C4 — Cs cycloalkyl, C, — Cq heterocycloalkyl, aryl,
heteroaryl, arylalkyl, heteroarylaikyl and (CH2)ZR12;

. Rys is selected from C4-Cq alkyl, C. — C; eycloalkyl, C, — Cq heterocycloatkyl, aryl,

heteroaryl, polyheteroaryl, arylalkyl, heteroarylalkyl and (CH,)mZRqz;

Ry7 is selected from C4-C; alkyl, C, — C, cycloalkyl, C, - C; heterocycloalkyl, aryl,
aromatic polycycle, heteroaryl, arylalkyl, heteroarylalkyl, polyheteroaryl and NR,2R4;

rn is an integer selected from 0 to 6; and ‘

Zis selected from O, NRy3, S and S(O);

or a pharmaceutically acceptable salt thereof.

2. A compound of claim 1 wherein each of Ry, X, Y, R,, and Ry is H.

3. A compound of claim 2 wherein one of n; and n; is zero and the other is 1.
. 4, A compound of claim.3 wherein R; is H or =CH,-CH,-CH.

5. A compound of claim 1 of the formula la
Q
HO
\N - R,
3 | (1a)
nd_N\/\ Rs'
wherein
ng is 0-3,
R; is selected from H, C;-Cy alkyl, C,; — Cs cycloalkyl, C4 — Cq heterocycloalkyl,
cycloalkylalkyl, aryl, heteroaryl, arylalkyl, hateroarylalkyl, -(CH,),C{O)Re, amino acyl
and -(CH2)\R7;



10. *A compound of claim9 wherein R$' is substituted 1 Hindol-3-yl or

substituted benzofuran-3-yl. 11. A conpound of claim1 of the formil TaMAR2005

R18 wherein the ring containing Z1 is aromatic or non-aromati c which

"non-aromatic rings are saturated or saturated, Z, is O Sor NRao; Rg

is H halo, C -Cealkyl, C3-Crcycloal kyl', aryl, or heteroaryl; R20 is H,

Cl- Ceal kyk, |§hé@?@érfl?’het%a%b(ﬁlé}%rlé)ﬂatlcﬁBM&yclé"%tr?cfnoéFBMlatic ﬁé!}’&y@lek}il

het er oar yl al kyl, acy , substif uent's which are

i ndependent rn}md argliang- erI-afyilpolquggpolmterparyhbkylnamdwyla\uﬁrmaarkh/l hal o, or

het er oar yl aé et FZ LS selected fromH, Cl1-C 5 alkyl, Ca - C9 cycloal kyl, C4

- C9 heteroCy I o8 %}y/?,’ cycl oal kyl al kyl , aryl, heteroaryl , arylal kyl,

het er oar y pbdrndceutidaliiardept 4D &4t ivatgnd. acyl and - (CH2)nR7i R39 is sel ected

fromH, Cil-Ceal kyl, C4-Cgcycloal kyl, CQ COheterocycl oal kyl, aryl,

heteroaryl, arylalkyl, and heteroarylalkyl; vis O, 1 or 2, pis 0-3, and

gi s1- 5gandd hd B bafmads relfofmul@la @ pharmaceutical ly acceptable salt

thereof. 1 R 2005 -86 12. A compound of claim 11 wherein Z, is NR20. 13.

A compound of claim 11 wherein R2 is H or--CH2-CH2-OH and the sumof q and r

is 1. 14 A conpognd of claiml of the fornula id HOB N Hwherein Z s

0, S or R%_EJ R allis H, halo, Cl-C6al kyl, C3-Cr7cycloal kyl, unsubstituted
sub

phenyl , \t\ut p}nyl or o

(la}

wherein

ngis 0-3,

R is selected from H, C;-Cq alkyl, C; — Cs cycloalkyl, C4 — Cq heterocycloalkyl,
cycloalkylalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, -{CH2),C{O)Rs, amino acyl
and -(CH,),.Ry;

Rs' is aryl, arylalkyl, an aromatic polycycle, a non-aromatic polyeycle or a mixed aryl and
nan-aryl polycycle,

or a pharmaceutically acceptable salt thereof.

7. A compound of claim 6 wherein Ry’ is aryl or arylalkyl.
. 8. A compound of claim 7 wherein Ry’ is p-fluorophenyl, p-chlorophenyl, p-O-C,-C4-
alkylphenyl, p-C4-Cy-alkylphenyl, benzyl, ortho, meta or para-fluerchenzyl, ortho, meta or

para-chlorebenzyl, or ortho, meta or para - mono, di or tri-O-C,-C,-alkylbenzyl.

9. A compound of claim 1 of the formula |b

(Ib}

wherein



heteroaryl, R20 is H, C, -C6al kyl, C, -Ceal kyl - C3-C9cycl oal kyl, aryl,
heteroaryl, arylalkyl, heteroarylal kyl, acyl or sulfonyl; A is 1, 271 8#R 3005

substituents which are independently H C,-C-galkyl, -OR,,, or halo, R13 is
selected fromH, C -Co6al kyl, Ca- Cgcy_cégf)al kyl, C4-C9heterocycl oal kyl, aryl,
heteroaryl, arylalkyl, heteroarylal kyl and - (CH2CH=CH(CH3) (CH2))1 3H, p is

0-3, ariy iSmeléEt'édefminrH 1G;-Q; alkyl, C4-6;; By@onalkyl, tycidalkytalkyl, -@ j@mgeutl cally
acceptabl e salt thereof. 15. A corrpound of ciaim 14 whéerein sH

or - CH2vhere b dmb, mféhsluﬁtw njoayidorisparopyl Bhd A conpound of cl a| m 11 of the
f or mul aR le 1 MAR 2005 -87 or a_pharmaceutically acceptable salt

t her eof™s TTJ“S}@%%‘@)HFIEI'JW“”@‘H fihingg!- \’Aﬂbbem eap-3ry oFguiRgligoty, chl oro, bron,
Cl- Maldfglphagﬁaceq,@]@f ¥hie sBRBidy¥dofOr heteroaryl. 18. A conpound of claim
16 wherein is H or-( 2 ypCH2OH and wherein p is 1-3 19. A conmpound of

claim 18 V\,hereln RlL Is HananndYare each H, and wherein g is 1-3 and r

is 0 or i dof i 6 wherein R18
5 1y Rl i Serk Rt S sufiti PR sm%ﬁu%nyl )

4- met haveppdferapt3-yld-tri f | uor omet hyl phenyl, 2-furanyl, 2-thiophenyl, or 2-,

3- or 4-pyridyl. 21 _ A conpound of claim20 wherein R2 is H, or
-(CH2),,CH20OH. 0 22. A conpound of claim21 wherein pis 1-3. 23. A conpound
of cl airh Z2codiuednf Baim 3 dfittefdrulangd Y are each H, and wherein q is 1-3
and r is O or wherein qis O and r is 1-3. 24. A conpound of claim 23
wherein R2 is H or-CH2-CHz-OH and the sumof g and r is 1. 25. A conpound of
claim 16 wherein R2@ i or Cl- C6al kyl. 26_ A conpound of claim 16 sel ected
from the groupga~consi Iﬁﬁdroxyetl\ﬁll)[Z (1

. ndol - 3-yl )et mﬂj dhydr oxy- 3-

wherein
the ring containing Z, is aromatic or non-aromatic which non-aromatic rings are
saturated or unsaturated,
Z,is O, S or N-Ry;
Rie is H, halo, C-Csalkyl, Cs-Creycloalkyl, aryl, or heteroaryt;
Rao is H, Cy-Caalkyl, C,-Csalkyl-C3—Cseycloalkyl, aryl, heteroaryl, arylalkyl,
. heteroarylalkyl, acyl or suifonyl;
Aqis 1, 2 or 3 substituents which are independently H, C,-Cgalkyl, -OR;,, halo,
alkylamino, aminoalkyl, hala, or heteroarylalkyl;
Rz is selected from H, C,-Cs alkyl, Cs — C; cycloalkyl, C, — Cq heterocycloalkyl,
cycloalkylalkyl, aryi, heteroaryl, arylalky!, heteroarylalkyl, -(CH,),C(Q)Rs, amino acyl
and -{CH;)\R;;
Rig is selected from H, C;-Cqalkyl, C,—Cycycloalkyl, C~Csheterocycloalkyl, aryl,
heteroaryl, arylalkyl, and heteroarylalky!;
vis0, 1or2,
pis 0-3, and
gis1-5andrisOor
gis0andris 1-5,
or a pharmaceutically acceptable salt thereof.




[4-['[[2-(1 Hindol-3-yl)ethyl]-am no] nethyl] phenyl] - 2E-2- propenam de and
N-hydroxy-3-[4-[[[2 1 MAR 2005 -88- (2-nethyl-1 H 1 MAR 2005
i ndol - 3-yl)-ethyl]-am no] net hyl ] phenyl ] - 2E- 2- pr openam de, or a
pharmaceutically acceptable salt thergpf. 27. A conpound of claim 26 which
is N-hydroxy-3-[41[ (2-hydroxyethyl)[2-(1 Hindol - 3-

yl ) et hid.]A sainpeintefrgaimpHamyrkin 2z i9NRepenani de, or a pharmaceutically
acceptable salt thereof. 28. A conpound of claim1 of the fornmula If HOO
or a pharmaceutically acceptable salt thereof. 29. A conpound of claim 28
wher ei 18. RR cospblred of-ofii#i2i)1, witarigiohR 28 6 dr-imz:tz-fsg-ola@nd/fh@mmeﬂgan@? is¢f.ai m 29
wherein R is Hand X and Y are each H, and wherein q is 1- and r is 0 or
wherein gis O and r is 1-3. 0 31. A conpound of claim 30 wherein R2 is H or
- CH2- Crz - OcbraPelurtdéf oidini 106f tHe fddghula @S 1. 32. A conpound of claim 28 which is
N- hydroxy-3-[4-[[[ 2- (benzofur-3-yl)-ethyl] am no] nethyl

phenyl ] - 2E- 2- propenam de, or a pharmaceutically acceptable salt thereof. 33.
A pharmaceuti cal @pnposﬂ1ti on conprising a pharmaceutically effective anount
of a conpound of |formulla I HO(N (1) 1 MAR 2005 -89 wherein R, is H, halo,
or a strai gHo chai 124 1: R2 is selected i:aqaom H d-CO0 alkyl, ¢4 -
C9 cycl oal kyl , {pl - X ocyicl oal K3yl | - .C9 Neterocl®l oal kyl al kyl ,
cycl oal kyl al kyl"; aryl, het

-(CH2)r-C(O R6, -(CH2), OC(AF ] {O) -ICH=C(R1) - aryl - al kyl -
and -(CH2),,R7; R3 and R& are tfF i )

Cl-C5 al kyl, acyl or acylamno, or R3 and R4 toget
whi ch they are bound represent C=0, C=S, or C=NR8,
d.rogen to which it is bound and R3 together witlgl1

'th the carbon to
fz together with the

wherein
Z,is 0, S ar N-Ry,
Ria is H, halo, C,-Csalkyl, C5-Creycloatkyl, unsubstituted phenyl, substituted phenyl, or
heteroaryl,
Rz is H, Ci-Cealkyl, Ci-Cealkyl-Cs—Cocycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
acy! or sulfonyl;
Ay is 1, 2 or 3 substituents which are independently H, C,-C-salkyl, -ORqq, or halo,
R1s is selected from H, Cy-Cealkyl, Co—Cycycloalkyl, CeCsheterocycloalkyl, aryl, heteroary,
arylalkyl, heteroarylalkyl and -(CH,CH=CH(CH3}{CH;))13H;
p is 0-3, and
qis1-SandrisQor
. qis0andris 1-5,
or a pharmaceutically acceptable salt thereof.

15. A compound of claim 14 wherein R, is H or —CH,-CHz-OH and the sum of g and ris 1.

16. A compound of claim 11 of the formula le




t he ‘carbon to which it is bound can forma C4 - C9 heterocycl oal kyl, a
heteroaryl, a polyheteroary[, a non-aronatic polyheterocycle, or a ni K&I2005
aryl and non-aryl polyheterocycle ring; Rs is selected fromH, Cl-CO

al kyl, C4 - C9 cycloalkyl, C4 -- C9 hgterocycloal kyl, acyl, aryl,

het eroaryl., arylal kyl, heteroarylal kyl, aromatic pal ycycle, non-aromatic

pol ycycle, m xed aryl and non-aryl polycycle, polyheteroaryl, non-aromatic
pol yhet erocycl e, ag r‘rhxed aryl and non-aryl polyheterocycle; n, nl, n2 and
n3 are the sane orjjdi fferent and i ndependently selected fromO - 6, when n,
is 1-6, eacg_}d:ar boyi ¢ optionally and ingdependently substituted
with R3 an @, t he sane ar di f fer'tnt and {ledependent |y
selected from HH haI o, Cl- ' ¢ 9 ?g CN, and NR1OR11;
R6 is selected fromH, Cl- - -

het er ocycl oal kyl, cycl oal 5 : S aryl al kyl ,

het eroaryl al kyl . OR12, and NR13R14; R7 |s sel ect ‘ed N OR15, SR15,

S(O) R15, SO02R17i NR13R 4, and NR, 2S02Ra; Rs is seletted firomH, ORlL5,
NR13R14, Cl1-Cs al kyl, C4 - C9 cycloalkyl, C4 - C9 bcycl oal kyl, aryl,
heteroaryl, arylal kyl, and heteroarylalkyl; RO isAeleCted fromCl - C4

al kyl and Cg_ ; R19 and R11 are the sane or different and

[ ndeper"bPi'E S’/'?ag%'i‘tk?é etrcePERissalidhereal. 5l kyl, and -C(O-alkyl; R12 is
selected fromH Cl-Ce alkyl, C4 - C9 cycl oal kyl, C4 - C9 heterocycl oal kyl
Ca - C9. heterocycl oal kyl al kyI aryl, mxed aryl and non-aryl polycycle,

het er obf-yf compound efygiaim m%@méﬁmﬁrmf@m{y ehiofRl Brasma) (RCLatayieCi-he sanme or

differe ;@Qq“ﬂ%@ pelected fromH, Cl-C6 alkyl, ¢G4 -- C9
| oal C\ﬁ eter ocycl oal kyl, aryl, heteroaryl, arylalkyl,
eroaryl al kyl, amno acyl, or R13 and R14 t oget her W|th the nitrogen to

whi ch {dey c%ﬁo%%l%elﬁ%'\ereml % Fero %’S%I%?Jl-k%qq(\ggg%eroar

pol yheteroary non-aromat i C non- aryl
pol yhet erocycl e; 1 I\/AR 1005 or -90 R15 |s sel ected from H, Cl1-C9 al kyl, C4

- QO cyg #né un a&ﬁgl)et%g 1 [s nléi& andaY)é re eac%t %Wherelﬁrqxls %liikyl

het eroaryl a
and ris 0 or whereln qis Gandris 1-3.

20. A compound of claim 16 wherein Ry is H, methyl, ethyl, t-buty), trifluoromethyl,
cyclohexyl, phenyl, 4-methoxyphenyl, 4-trifiuoromethylphenyl, 2-furanyl, 2-thiophenyl, or 2-,
3- or 4-pyridyl.

21. A compound of claim 20 wherein R; is H, ar -{(CH,),CH,OH.

. 22, A compound of claim 21 wherein p is 1-3,

23. A compound of claim 22 wherein R, is H and X and Y are each H, and
wherein q is 1-3 and ris 0 or wherein q is 0 and ris 1-3.

24. A compound of claim 23 wherein R; is H or —CH,-CH-OH and the sum of g and ris 1.
25. A compound of claim 16 wherein Ry is H or C;-Cgalkyl.
26. A compound of claim 16 selected from the group consisting of N-hydroxy-3-[4-[[(2-

hydroxyethyl)[2-(1 H-indol-3-ylethyf]-aminoJmethy!lphenyl}-2E-2-propenamide, N-hydroxy-3-
[4-[[[2-(1H-indol-3-yl)ethyl}-amino]methyllphenyl]-2E-2-propenamide and N-hydroxy-3-[4-{[[2-




R16 ‘is selected fromCl-C9 alkyl, C4 - C9 cycloalkyl, C - C9

heterocycl oal kyl, aryl, heteroaryl, polyheteroaryl, arylalkyl, 1 MAR 2005
het eroaryl al kyl and (CH2),ZR12; R' is selected fromCl-C$ alkyl, C4 - C9
cycloal kyl, C. - CC heterocycloal kyl, ggryl, aromatic polycycle, heteroaryl,

aryl al kyl , heteroaryl al kyl, polyheteroaryl and NR13R14; in is an integer
sel ect(@eméthpir Airtdo!-8:yl)astity[ZarmipopedtedipbenyF 22 GropdrbmidSongd S(0); a
phar na(i_}eﬂuti call | acceﬁg%gl e salt thereof. 34. A pharmaceutical conposition
of cl dI'FA33CEHIEL 3Pe RISURE%0f fornula | is selected fromthe group
consi sting of N-hydroxy-3-[4-[[(2-hydroxyethyl)[2-(1Hindol-3-yl)ethy{]
am noj r;et hyl ] phen lt] - 2E- 2- propenam de, N-hydroxy-3-(4-[[[2-(1
H i ndod’- SAWTEPMF?/ O chairm; Koviieh isyNihyeemy 314 2E2-bydrpamenyhid( 1deingole-
N hydr s P = et »1 b | -23-vyl|) .- ani na t hyl |
phony 7o g ERAE 2ebreiaciol e o abblolaRetatie S e, cor
35. Atpergofraceutical conposition of claim34 wherein the compound of fornula
| is N hydroxy-3-[4-[[(2-hydroxyethyl)[2-(1 :
H i ndol - 3-yl ) et hyl | - am no] net hyl ] phenyl ] - 2E- 2- propenam de, or a
phar mei8e LA compbyndasfatpinabbdiahs adrinutdier eof . 0 36. A pharnmaceutical conposition
of claim33 wherein the conpound of fornmula | is N
hydr oxy-3-[4-[ ([ 2- (benzofur-3-yl)-ethyl]-am no] nethyl]
phenyl ] - 2E- 2- pr openami dg or a pharnmaceutically acceptable salt thereof 37.
Use of a conpoundl|lof the formuka I HO (1) wherein Rl is H halo, or a
strai ght chePrp Cl+Ce , R is selected fromiR, C1-C10 alkyl, C4 - Ca
cycloal kyl, CAN C9¥ RLCA R, het &r ocycl & kyl al kyl ,

| oal kyl al kyl', aryl,

-(CH2),C(0)R6, -(CH2)

P Ny
] ) : ’

di fferent and independently H, C,-C9 al kyl, acyl anm no, or R3 and R4

together with the carbon to whic ¢

—
>
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D
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or a pharmaceutically acceptable salt thereof.
29. A compound of claim 28 wherein R, is H or -(CH);CH,0OH and p is 1-3.

30. A compound of ¢laim 28 wherein Ry is H and X and Y are each H, and wherein qis 1-3
and ris 0 or wherein q is 0 and r is 1-3.

. 31. A compound of claim 30 wherein R, is H or ~CH,-CH,-OH and the sum of qandris 1.

32. A compound of claim 28 which is N-hydroxy-3-[4-[[[2-(benzofur-3-yI)-ethyl]-

amino]methyllphenyl]-2£-2-propenamide, or a pharmaceutically acceptable salt thereof,

33. A pharmaceutical composition comprising a pharmaceutically effective amount of a
compound of formulia |

| ()



C-NRa, or Rz together with the nitrogen to which it is bound and R3 together
with the carbon to which it is bound can forma C4 -- C9 heterocycl odIMARI?005
a heteroaryl, a polyheteroaryl, a non-aromatic pol yheterocycle, or a m xed
aryl and non-aryl polyheterocycle riggg; RS is selected fromC4 - C9

cycloal kyl, C4 - C9 heterocycl oal kyl, acyl, aryl, heteroaryl, arylalkyl,

het er ogngreml kyl , aromati c pol ycycle, non-aromatic polycycle, nmxed aryl and

non-aryl Qol cl e, polyheteroaryl, n-aromati c pol yheterocycle, and m xed
aryl and ﬂh'ﬁﬁé‘%ﬂ* OBQF%@&&S’E& il ?alﬁﬁ, nl i n2 and n3 are the sane or
di f f er ent Raideiortbeiremd 8N CL-C. S8tk cC £d Cf epdadiyt, 6~ Ohkdteidéyclbdikyl -G, — each

carbon atom can b;q?g’? ionally and | ndePendent |y s%‘%st | tu¥ed with R3  and/or
Rl.: X and felefoey vl yFoakylakylenty, Brtereand epuialiuh hplereasytalkyled from H,

hal o, Cil1-CA4 C b : ) \ g N 01 R0, 1.5 45€el ect ed

fromH, Cl- o ?ﬁ(ﬂ)‘?u&%{“ céBc):@%lg@é'T"k%%H FEQESth%@ﬁéaﬂggg NS

cycl oal kyl al&§lt}Rzaryl , heteroaryl, arylalkyl, heteroarylal kyl, ORl2, and

NR13R14i ' f 18, ~SQRR1 4. and

NRL 250z R RS e SEAE il of BRIt g it aqdBhith g 8RR, oy PrfpttingS

cycl oal kyl , or®s and RStogetberewititihe lcadidnytb whanhythey dretbenodrepresent ZFAl, Ky, and

het er oar yl AN LS fromCl - C4 al kyl and O -alkyl; R o and

R, are thgég_n%R%rrBF P%g#%ﬁ@/ﬁgm? ri"ﬁ?%% etﬁd&?'l'{l'ségl"%%?@gﬁf %O@ﬁh%"fﬁm

al k?/l X kalndheeétb)oncgb pich iﬂ:ﬁﬁmimﬁ leaifleaﬁgitj—r%gmétﬁro@ckﬁem: Mdlatﬁrolgﬁ,fll,[(a IC9 |

cycl oal kyl, < et erocycl pa : - et erocyc| oa al kyl, aryl,

o ed ar vl RNl ST R ROV iekeraRsie 5T 2 TR AV onand

het er oar yl apdiyHeterBdyticaie; R14 are the sanme or different and independently
ected fro cl oal ky C4 - C9 heterocycl oal kyl,

. Cl-Ce,alkyl, C4 - 9 |
|, het 55 Cfe%m‘ E'?Egn)é,ﬂ aﬁék&aa{?wg%ﬂwg Ce afemgtesesycioalsy!. pad #Md R14
toget her Wi fidtefoBR/, HirjtAIRE SMetE@aWHIGH drEBMiAERyRBINGbrRERNatc palySRie,

het erocycl oal kyl , heteroaryl, polyheteroaryl’, non-aromatic polyheterocycle
or mixed aryedapd aH%ﬁQ%nﬂ@f( PRYPKFfe Pelvbeloral/, RIsrPRatie pelheieropydenand Cl- 5

al kyl, C4 -mf3dansandhbian Bdiyhetbrdcpgser ocycl oal kyl, aryl, heteroaryl,
aryl al kyl, heterdarylal kyl" and (CH2) nZR12; R16 is selected fromCl-C6 al kyl,

C4 - C9 chchold ¥ N: a0 the B et difentanddndependentlyselectegtfonn@ryf, when n,
pol yhet er ogg yls, sae kabb atorh €450 8dralINdAd RBShdrTERy &L ftuted with R,
and/or Ry,

X and Y are the same or different and independently s.elected from H, halo, C,-C, alkyl,
NO,, C(O)R;, ORs, SR;, CN, and NRyoRy:;

Re is selected from H, C,-C;s alkyl, C, — Cq cyc!oélkyl, C: — Cq heterocycloalkyl,
cycloalkylalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, OR;,, and NR:R 4

Ry is selected from ORqs, SRys, S(O)R4g, SOR17, NR;2R14, and NR1;SO,Rq;

@ Rs is selected from H, ORys, NRy3Rua, Cy-Cs alkyl, C, — Cs cycloalkyl, Cy — Ce
heterocycloalkyl, aryl, heteroaryl, arylalkyl, and heteroarylalky!;

Ry is selected from C; — C, alkyl and C(O)-alkyl;

Ris and Ry, are the same or different and independently selected from H, C,-C, alkyi,
and -C(O)-alkyt,

Ry, is selected from H, C,-C, alkyl, C4 — Cs cycloalkyl, C,; — Cg heterocycloalkyl, Cs — Cq
heterocycloalkylalky!, aryl, mixed aryl and non-aryl polycycle, hetercaryl, arylalkyl,
and heteroarylalkyl;

R1a and Ryq are the same or different and independently selected from H, C,-C; alkyl, C,
~ G, cycloalkyl, C4 — C, heterocycloalkyl, aryl, heteroaryi, arylalkyl, heteroarylalkyl,
amino acyl, or Ry3 and Ry« together with the nitrogen to which they are bound are C,
— G heterocycloalkyl, heteroaryl, polyheteroaryl, non-aromatic polyheterocycle or
mixed aryl and non-aryl polyheterocycle; -



1 MAR 2005 -92- R17 is selected from(-C6 alkyl, Cd - C9 cycloal kyl, C4 -
.Cq heterocycl oal kyl, aryl, aromatic potycycle, heteroaryl, arylalkyl, 1 MAR 2005
het er oaryl al kyl , . pol yheteroaryl and NR13R,,,; rn is an integer selected
fromO to 6; and Z is selected fromOggNR1L3, S and S(O-, or a

phar maceutical |y acceptable salt thereof, for the manufacture of a

medi carren&stl%s?ié‘:tﬁéé'éﬂ'f*drct-ﬁea*k?'e@tﬁ@atcydéalb{ylpﬁm C§ betatdcyeoalkdearyle. 38. Us- -
accordi ng t%t? Qlyna?ﬁalmeﬁﬁb%amﬁkﬁgﬁy?ﬂfﬂqul-jiuf ormula | is selected fromthe

group consis

:\Il- hygrEo>2<yR{34$ aeléctt(adfrbytEe@yakﬁyC) oy (i todlg oL 3 Cy htetdtytibal@ a19] et hyl | pheny
- ena

N- hydr oxyIo SO}, fo Whetsroansh artalky) detrrearvialiandéetiasERemeny [ | - 2E- 2-

pr openam g igssledted fBKACLT aﬁ I éa(-(dg%yﬂaamtdjylcg h&tefocs)déam L anl,

-3-yi)-ethyl]-am nol methy r openar ni de,

phar maceut | FAMEC a%f&@ﬁedbret@r@%w& aMaéwg@ﬁter@arwgﬁyluadmﬁteraawbmuR@P@t. t he

formul a I ifafinider'shieltedt 6 is H halo, or a straight chain A-Cs
al kyl : ™22 tEer stlebted dﬁﬁgb%“alkl CA - Co cyrAoal kyl, CA - Cg

het erocch@eﬁelkgﬂted o O, MR8 Bed 5@ oaI kyI al kyl, cydoal kyl al kyI , aryl,
het r CHz) nC(O Ra, -(CH2), OR, amno
agyfr%hﬂggéﬁgyﬁggﬁgfe Q’a{lt ‘%ﬁ&’and (-(C?-IZ)C,( R)7-F R3(and) RAcfxfar)e t he sane
or different and |ndependently H ~C-Co alkyl, acyl or acylamno, or R3 and
T T R R ey R A e o R
t oget Heam tiet QTEU[:! bmsfralnb(mﬁ wwdmw@[¢-u(z4mdmmdquam1mmfdm a-yﬁ)‘é’thyz]-@

er oc a er.oar n- ar oma
W e phen A P nRisas IS e dndebolte 1 ng: R 5 i
sel gctmntmﬁph&hyl -aldfudaenaﬁ‘zﬁde arﬁgNWQ}oW%k[ﬂ[{( Fé%etr@mﬁ?-ﬁ{:ﬁf -agyc! oal kyl,

a

acyi , r I , het eroar romati c polycycl e,
no%- ar M]I[-qlremﬁﬁp%ﬁﬁ hényl]- = -propenamlde ora pharmaceu ically acceptable sglt yey

thereof.

35. A pharmaceutical composition of claim 34 wherein the compound of formula | is N-
hydroxy-3-{4-{[(2-hydroxyethyl)[2-(1H-indol-3-yl)ethyl]-amino]methyljphenyl]-2E-2-
propenamide, or a pharmaceutically acceptable sait thereof.

36. A pharmaceutical composition of claim 33 wherein the compound of formula | is N-
hydroxy-3-{4-[[{2-(benzofur-3-yl)-ethyi]-amino]jmethyl]phenyl)-2E-2-propenamide, or a

pharmaceutically acceptable salt thereof.

37. Use of a compound of the formula |

o R
HO Y
AN
NN R R R,
IY\/M{ ;
N Rs
X n, Na Ny

wherein
R, is H, halo, or a straight chain C,-Cq alkyl;
R, is selected from H, Cr-Cyq alkyl, C4 — G, cycloalkyl, Cs ~ Co heterocycioalkyl, G — Cq
heterocycloalkylalkyl, cycloalkylalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl,




m xed aryl and non-aryl polycycle, polyheteroaryl, non-aromatic pol yhetero
cycle, and nixed aryl and non-aryl pol yheterocycle; 1 MAR 2005 -93- A MMZN05
n2 and n3 are the sane or different and i ndependently selected fromO - 6,
when n, is 1-6, each car bon atom can-g)e optionally and independently
substituted with d! or X and Y are the sane or different and

i ndependent @Hﬁ&(@dﬁed(qHMQ—QO Ralagin@acytAHQNIGLO)- Cl‘N@RJG&(@MI aD|9, SR9,

CN, and NRtgaJ‘J) rRe is selected fromH, C1-C5 alkyl, C4 - C9 cycloal kyl, C4
- 9 heterocyctddl kyl, cycloal kylalkyl, aryl, heteroaryl, arylalkyl,

het er oar yRaam@R4 aGRhe samecr Nﬁb&?ﬁténd !rlaépesdaﬁy Eit;O%‘,-d:sfaIn@maa?bB acﬁ&nﬁo

S(O R1$, 802 R14 an s selected from H,

NR13R1d, C1% D@ ?Eﬂe“” ?‘Eﬂiﬁgwm %dbeya’ec@‘m é%%?%&t@ﬁapkyl aryI,
het er oar yl camm @i‘ Ryltoge&nad wWitglites Ambyb@tdhich RS b@qn’ﬁ%n@%ﬁt é‘tﬁ&%ﬁ% the

al kyl and Qg é%fi & RY1l are the_sanme or differen

i ndependentc‘é%/ A %'tfsrl?ﬂﬂn cagriorma Gk ks hetaipeyclagiky), aaemqrparymz i s

sel ected frgyRHdtersa Cﬁr@:lnkéfbma% olyeted) [ ocycl oal kyl,
Cd - C9 he‘gﬁe'% ocyclrgal kyl al kyl , %r%’/ ,e @’%ﬁ%"“’%’%‘%arﬁ pol ycycl e,

het er oar y| , PO\pteipRyAe ringind heteroaryl al kyl ; R13 and R14 are the sane or

o o ot R EBRRI LI, SBkgyoE. OGP Fepia

het er oaryl aarklylkyi haﬁez'mmylal&yll ammuabelyaywe Rbn-armgaﬁ&mlymlbhmbd@e anyltah@gen to

whi ch they ar heteroc clo te

pol yhet er oar ynl @ﬁ}&:}%g h%tﬁ?het%m%h&ogra&w e¥‘?FP§)§Ee ap r”‘%%’r‘lidarﬁicﬁ? dar yl

pol yhﬁteroamzlﬂ;yf plm,liﬂ}elta’oqe:leect ed from HI C - Cg aI kyl , th C9 Icylclkoial kyld 4
W) R e R SR v prdheas sele@y%?p&ﬁ‘é‘;ym& hon - co
het er ocycl dallkg/leactarsrbon atuet eéroaé Bhtionafy Hﬁ@h@é@éﬁcbéhtly SUbskiey éﬁ)’ulnth R?

het er oar yl al%%D and (CH2),,,ZR12; R17 is selected from Cl-CG al 4 --

cycl oal kyl C9 heterocycl oal kyt, aryl, aromatic polycycle,

het er oar yX ,anafYyAraltH@/éamélet @iﬁ_@r@hviﬂﬁﬂ iﬁMéperﬂ@hW@élé‘dt@@Wr‘n I-?'?Qlo'\'a}—%'ﬁja‘ﬂql, mis an
I nt eger sel I&&t ecciog Rg. 889, AN, aar;ﬁ:lj I\IZR1|0|=S{11,Se ected fromO, 'NRI3, S'and'S(O;

Rs is selected from H, C-Cs alkyi, C4 - Cq cycloalkyl, C, — Cq heterocycloalkyl,
cycloalkylalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, OR,;, and NR 3R,

Ry7is selected from ORys, SRys, S(O)R1e, SOzR¢7, NR;3R,,, and NR2SO,R,;

Rg is selected from H, OR45, NRy3R14, Ci-Cq alkyl, C, — Cq cycloalkyl, C, — C
heterocycloalkyl, aryl, heteroaryl, arylalkyl, and heteroarylalkyl;

Rgis selected from C, ~ C4 alkyl and C(O)-alkyl;

R1, and Ry¢ are the same or different and independently selected from H, C,-C, alkyl,

¢ and -C(O)-alkyl;

Ryz is selected from H, C,-Cq alkyl, C, — Cs cycloalkyl, C4— Co heterocycloalky!, C, ~ Cq
heterocycloalkylalkyl, aryl, mixed aryl and non-aryl polycycle, heteroaryl, arylalkyt,
and heteroarylalkyl;

Ri3 and Ry, are the same or different and independently selected from H, C-Cq alkyl, Cq4
— G cycloalkyl, G4 — Cg heterocycloalkyl, aryl, heteroaryl, arylalkyt, heteroarylalkyl,
amino acyl, or Ry; and Ry, together with the nitrogen to which they are bound are Cs
~ C; heterocycloalkyl, heteroaryl, polyheteroaryl, non-aromatic polyheterocycle or
mixed aryl and non-aryl polyheterocycle;

Ris is selected from H, C,-Cq alkyl, C, — Cg cycloalkyl, C4 — Cq heterocycloalky!, aryl,
heteroaryl, arylalkyl, heteroarylalkyl and (CH;)nZR;2:

Rsg is selected fram C,-Cs alkyl, C4 — C, cycloalkyl, C, - Cg heterocycloalkyt, aryl,
heteroaryl, polyheteroaryl, arylalkyl, heteroarylalkyl and (CH;)mZR12;




or .,a pharmaceutically acceptable salt thereof, for the manufacture of a

medi cament to be used for treating a proliferative disease. 40. Use 1MAR 2005
according to claim 39 wherein the conpound of fornmula | is selected fromthe
group consisting of N-h ydroxy-3-[4:§p_(2-hydroxyeth yl)[2-(1

Hindol -3-yl)ethyl]-am no] nethyl] phenyl]- 2E-2-propenamd e, N

- hydr oxy- Bys[istséipétad frbm-Ci-0glaliyl3Cy - )Gitdestbalkgnt po jCatiteyddypibaiyl) dryRE- 2-
propenanm de_and .N-h

. d -3-[4- f 2-(2-nmethy| - .
P GoT 3 P TaIn gPY IR HEeraarHy PO TSI S BN b PaRstemanhend BR e
phar maceuiniis ah inte g GeRiced fRork 8lth 61 A&y eof .
Zis selected from O, NR+s, S and S(Q);
or a pharmaceutically acceptable salt thereof,

for the manufacture of a medicament to be used for the treatment of a proliferative disease.

38. Use according to claim 37 wherein the compound of formula | is selected from the group
consisting of N-hydroxy-3-[4-{{(2-hydroxyethy!)[2-(1H-indol-3-yl)ethyl]-amino]methyl}phenyl]-
2E-2-propenamide, N-hydroxy-3-{4-{[[2-{1H-indol-3-yl)ethyl]-amino]methyl]phenyl]-2E-2-
propenamide and N-hydroxy-3-[4-{([2-(2-methyl-1H-indol-3-yl)-ethyl}-amino]methyllphenyl}-
2E-2-propenamide, or a pharmaceutically acceptable salt thereof.

39. Use of a compound of the formuia [

o R
HO Y
\u = IRA R, R,
()
”W“ﬁ
X n, n, n,

wherein
R, is H, halo, ar a straight chain C,-C, alkyl;
R; is selected from H, C4-Cyq alkyt, C4 — Cy cycloalkyl, C4 — Cq heterocycloalkyl, C, — Cq

. neterocycloalkylalkyl, cycloalkylalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyi,
~(CH2}aC(O)Rs, -{CH_),OC(O)R¢, amino acyl, HON-C(O)}-CH=C(R,)-aryl-alkyl- and
“(CH Rz,

Ry and R, are the same or different and independently H, C,-Cs alkyl, acyl or acylamino,
or Ry and R together with the carbon to which they are bound represent C=0, C=§,
or C=NR,, or R, together with the nitrogen to which it is bound and R, together with
the carbon to which it is bound can form a C, — C; heterocycloalkyl, a heteroaryl, a
polyheteroaryl, a non-aromatic polyheterocycie, or a mixed aryl and non-aryl
polyheterocycle ring;

Rs is selected from H, C(-Cq alkyl, C4 — Cg cycloalkyl, C, -~ Cg heterocycloalkyl, acyl, ary,
heteroaryl, arylalkyl, heteroarylatkyl, aromatic polycycle, non-aromatic polycycle,
mixed aryl and non-aryl polycycle, polyheteroaryl, non-aromatic polyheterocycle, and
mixed aryl and non-aryl polyheterocycle;
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n, Ny, Nz and ng are the same or différent and independently selected from 0 - 8, when n,
is 1-6, each carbon atom can be optionally and independently substituted with R;
andfor Ry,

X and Y are the same or different and independently selected from H, halo, C;-C, alkyl,
NO;, C(O)R,, ORg, SRy, CN, and NR1oR4q;

Rs is selected from H, C,-Cq alkyl, C, — Cq cycloalkyl, Cq — Cq heterocycloalkyl,
eycloalkylalkyl, aryl, heteroaryl, arylalkyl, heteroaryiatkyl, OR;;, and NR3R4s;

R is selected from ORys, SRys, S(O)Rus, SO:R7, NRysRus, and NRy2SORe;

R is selected from H, ORy5, NR1aRy4, C1-Cs alkyl, Cs — Gy cycloalkyl, C4 — Cs
heterocycloalkyl, aryl, heteroaryl, arylalkyl, and heteroarylalkyl:

Rs is selected from Cy — C, alkyl and C(O)-alkyi,

Ri and Ry, are the same or different and independently selected from H, C,-C, alkyl,
and -C(O)-alkyl;

Ri; is selected from H, C;-Cs alkyl, C4 — Cq cycloalkyl, Cs ~ Cy heterocycloalkyl, Cy — Cq
heterocycloalkylalkyl, aryl, mixed aryl and non-aryl polycycle, heteroaryl, arylalkyl,
and heteroarylalkyl;

Ri» and Ry, are the same or different and independently selected from H, C,-Cs alkyl, C,
- Cy cycloalkyl, C, — Cs heterocycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
amino acyl, or Ry3 and Ry, together with the nitrogen to which they are bound are C,
— Cg heterocycloalkyl, heteroaryl, potyhetercaryl, non-aromatic polyheterocycle or
mixed aryl and non-aryl polyheterocycle;

Ris is selected from H, C-Cg alkyl, C4 — Cg cycloalkyl, C, — Cq heterocycloalkyt, aryl,
heteroaryl, arylalkyl, heteroarylalkyl and (CH,)ZR:2;

Rys is selected from C;-Cy alkyl, C, — Cq cycloalkyl, C, — Cy heterocycioalkyl, aryl,
heteroaryl, polyheteroaryl, arylalkyt, heteroarylalkyl and (CHy)mZRi2;

Rq7 is selected from C4-Cs alkyl, C4 — Cs cycloalkyl, C,4 — Cy heterocycloalkyl, aryl,
aromatic polycycle, heteroaryl, arylalkyl, heteroarylalkyl, polyheteroaryl and NR3R4;

mis an integer selected from 0 to 6; and

Zis selected from O, NR;3, S and S(Q);
or a pharmaceutically acceptable salt thereof,

for the manufacture of a medicament to be used for treating a proliferative disease.

40. Use according to claim 39 wherein the compound of formula | is selected from the group
consisting of N-hydroxy-3-[4-[[(2-hydroxyethy!)[2-(1H-indol-3-yl)ethyl]-amino]methyl]phenyi]-
2E-2-propenamide, N-hydroxy-3-[4-[[[2:(1H-indol-3-y)ethyl-amino]methyl]phenyl]-2E-2-
propenamide and N-hydroxy-3-{4-[[[2-(2-methyl-1 H-indol-3-yl}-ethyl]-aminc]methyl)phenyl}-
2E-2-propenamide, or a pharmaceuticaily acceptable salt thereof.
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