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melanocytes may begin to grow abnormally and become cancerous. This condition is called

melanoma. Therefore, there is a need to develop novel treatment methods.

Summary of the Invention

The compounds of formula (1), as defined herein, are HDAC inhibitors. Reversible
acetylation of histones is a major regulator of gene expression that acts by altering
accessibility of transcription factors to DNA. In normal cells, histone deacetylase (MHDA) and
histone acetyltrasferase together control the level of acetylation of histones to maintain a
balance. Inhibition of HDA results in the accumulation of hyperacetylated histones, which

results in a variety of cellular responses.

Surprisingly, it was now found that HDAC inhibitors, especially the compounds of
formula (1), as defined herein, treat melanoma. Hence, the invention relates to the use of an

HDAC inhibitor for the preparation of a medicament for the treatment of melanoma. The
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Rs and Ry, together with the carbon to which they are bound, represent C=0, C=S or
C=NRs, or

Rz, together with the nitrogen to which it is bound, and R, together with the carbon to

which it is bound, can form a C,-Cgheterocycloalkyl, a heteroaryl, a polyheteroaryl, a

non-aromatic polyheterocycle, or a mixed aryl and non-aryl polyheterocycle ring;
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Ris and Ry4 are the same or different and independently selected from H; C,-Csalkyl;
C4-Cqcycloalkyl; C4-Coheterocycloalkyl; aryl; heteroaryl; arylalkyl, e.g., benzyl;
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oxyalkyl, alkylamino and aminoalkyl.

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

for cycloalkyl groups include halo, hydroxy, alkoxy, oxyalkyl, alkylamino and aminoalkyl.

The above discussion of alkyl and cycloalkyl substituents also applies to the alkyl
portions of other substituents, such as, without limitation, alkoxy, alkyl amines, alkyl ketones,

arylalkyl, heteroarylalkyl, alkylsulfonyl and alky! ester substituents and the like.

Heterocycloalkyl substituents include 3- to 9-membered aliphatic rings, such as 4- to

7-membered aliphatic rings, containing from 1-3 heteroatoms selected from nitrogen, sulfur,
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Heteroaryl substituents include compounds with a 5- to 7-membered aromatic ring
containing one or more heteroatoms, e.g., from 1-4 heteroatoms, selected from N, O and S.
Typical heteroaryl substituents include furyl, thienyl, pyrrole, pyrazole, triazole, thiazole,

oxazole, pyridine, pyrimidine, isoxazolyl, pyrazine and the like. Unless otherwise noted,
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Mixed aryl and non-aryl polycycle substituents include bicyclic and tricyclic fused ring
systems where each ring can be 4- to 9-membered and at least one ring is aromatic.
Suitable examples of mixed aryl and non-aryl polycycles include methylenedioxyphenyl,
bis-methylenedioxyphenyl, 1,2,3,4-tetrahydronaphthalene, dibenzosuberane,
dihdydroanthracene and 9H-fluorene. Such substituents are unsubstituted or substituted by

nitro or as described above for cycloalkyl groups.
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PyridepWpgiRg: RIFSIPYEE®: THioRyIdag, infole bepgofy e heEORI T, benzindole,

benz%ﬂ@iblef |p Qol@@ﬂin@lﬁﬁta&idﬁhé feD, umees StheRMdeEndlod Hof nard Y1
tri onds Sui t abl e exanpl es of non-aromatic

S“bsﬁE‘FB?éﬁE? sBsyhsiuRekorfubaitited Bt ahen aioABnene or more suitable

subsﬂ@%hhédfn@ﬂQGMQW|tl®§lﬂfl%ﬂﬁstﬂu®1ts identified above and a substituent of the
hydr ob uch substituents are

formH'ﬁsﬁPb(Qt"IZ%'r@b*( Ha)@ww uNétpgsg alrrag pregdgubbuted pppubstituted,

e.q., BYR, Q%ISélélaIQrL%@ﬁﬁN Mosdedts HchiaH o e atkyl, aegl AR6h&/ and
'substituents include bicyclic and tricyclic fused ring

sulfogylst ens where each ring can be 4- to 9-menbered and at
| east one ring is aromatic. Suitable exanples of ni xed

ar an-afﬁiinéﬂérbo%lh)éleré@cv&édﬁsﬁ@eh@%&&& bicyclic and tricyclic fused ring
net h Ienedloxaphen / s- met hyl enedi oxyphenyl

systemswhers. 536 {13t Fh SR 4p I FrE1SEPRE e 09BN BRYS heteroatom, e.g. 1,

2, 3 & HpterReMm A SAErGR ©, Jbd ¢ WAd eaﬁamsﬂé%"oﬁéﬂé%r' rhére-8 double
stituted or substituted nitro or

ns
or t“a'sieﬁ%ggu'sf&éﬁ/@m leg9fd0ArRYRtiG P@Jmﬁ;erpeywelp%hwtol
CIS-paﬂhatoLéyéwnbﬁtawwrwﬁ@l fdébényaw Berd a1ow£é;5.rcy|f used

ing can |ndeﬁendentl be 5-

2,8-dpiaBichiinkich JaC A HOARAI IDehol bA-AHBRRER. SRR Tolol3.2-
b]pyreol8. perﬁydré’nap%tr?/hdlﬁe h;%rﬁid?@-ﬁ%cycq‘éﬁéﬁﬁiﬂb EIp9rano, UrNeéérotl%wvlse

such that the fused ring systemis aromatic. Suita
note%mrﬁrg@agq pﬁﬂw%;ﬁ@fz)g}hgap%t Yenkare sHbitytad pugﬂpstltuted ona

carbSVAIRA byéhe brsRbiel SBktit0Ents HM&IU&Q@%H@IZér@Qhe alkyl substltuents identified
pyrr.ol opyri di ne, furopyridine, 1ndole, benzofur

abovseﬁlitgiqﬁn(ﬂiqmgﬁre Wg‘stﬁatgp or s%@gg%zeog el by Ry3, espeCIaIIy useful N

subsBiiEAR!iRA] € e, 20 dcieamineacyl dRb 88forl.her wi se not ed,
pol yheteroaryl substituents are unsubstituted or

su@stltut ed on a carbon atom bg one or nore suitable
2ed apd AR nopRpr RalYRgetocKses Sybsditugnisincludmbieyqiigang gricyclic
fused d@gﬂtysﬁerﬁsiwab@mcamg@aﬁ pest itd gendmiedred hdnfH bR 8r more

i -3H. Nltrogen atons are

heter@ﬁ&q&bgli:qslentf@aw Or Ns‘-‘lﬁk?i’,laﬁfl at Igagt) one of the rings must be aromatic. Suitable

examples of mixed aryl and non-aryl polyheterocycles include 2,3-dihydroindole,
1,2,3,4-tetrahydroquinoline, 5,11-dihydro-10H-dibenz[b,e][1,4]diazepine,
5H-dibenzo[b,e][1,4]diazepine, 1,2-dihydropyrrolo[3,4-b]{1,5]benzodiazepine, 1,5-dihydro-
pyrido[2,3-b][1,4]diazepin-4-one, 1,2,3,4,6,11-hexahydro-benzo[b]pyrido[2,3-e][1,4]diazepin-
5-one. Unless otherwise noted, mixed aryl and non-aryl polyheterocyclic substituents are
unsubstituted or substituted on a carbon atom by one or more suitable substituents including

-N-OH, =N-OH, alkyl and the alkyl substituents identified above. Nitrogen atoms are



e.g., by Ri 3, especially useful N substituents include
H, d-C 4al kyl, acyl, am noacyl and sul fonyl.
wolesasamat i ¢ pol yhet erocyclic substituents i neCT/US2008/063136
bicyclic and tricyclic fused ring systens where each
ring can be 4- to 9-nenberedg.contain one or nore
heteroatom e.g., 1, 2, 3 or 4 heteroatons, chosen
nd contain zero or one or

CGC
uns%u”} 8%PUP$H“6F %SnBK RisEsRedAllY Ué%fahwseest@fents include H,

C1-Calkyl A9 makiifodepl anaeugsmgycl es include hexitol,
c/s- per hydro cycl oheptal/)] pyri di nyI

d
eg 5 @gétggﬂ%.[d% %Maz egndngry and tertiary amines and in salt form,

q uatbm&ﬁ}/fafﬁhh@s t Ekﬁﬁﬂé@ oQarﬁ%]wE) Ewﬁg@élﬂs inRRIHE YebreP¥hd alakdardmo,
ridine

drona
mongeﬁvﬁ% A6 # '70 Qﬂ?c PB‘E@H F&quf’ﬂlypa@{yl AR lkylaming afkyj-arylamino,
alkyl2P}I8idylamMid- AdaR@like pol yhet erocyclic substituents are
unsubstituted or substituted on a carbon at om by one

tltuen and the alk
o BT SRRE e S e e o] Ses AN e mitadne sulfonyl,
benzdné stisdnyt, tdsyay theliket i tuted, e.g., by Ri 3, especially
usef ul N substituents include H G -C 4al kyl, acyl,

sul fonyl . ed aryl n-aryl
ORIt R BEues Bhups Bhireu B QRl sPERAN oW or
-C(oomkgml whefeUn/asl R4, RioraysibaiRpaiier e each ring can be 4-
to 9-nmenbered, contain one or nore heteroaton1chosen

f O. N , d I

ar S0 shr uase nef s eg s s b etryle ME-RIr Ay
-N(RpC (he2-&Y any el @S ,) Co)-NHO Hardt mztay\drvwar@oéfmed above.

1 2,3, 4- tetrahydrqu|noI|ne

ﬂ%%? %enzo P; H@H@{g)ﬁ% Q%%?WELIQM?IZSG glgrggp of the formula:

1,2 di hydropyrrol o[ 3,@->][1 , 5] benzodi azepi ne,
1, 5- dihydropyr| g[ 2, diazepi n-4-one, 1, 2,
3,4,6, 11-hexahy ' )

, 4] di azepi n- 5- onelﬁUnIess ot se noted, mxed aryl
and non-aryl pol yheterocyclicsgubstytupnts are
unsubstituted or substitutedYon a carboa atom by one
or nore suitable substituents including -N-OH =N OH,
al kyl and the al kyl substituents identified above.

Ni &’netegermeatfommcarcﬁmesmnﬁubuﬂsemblwe thalbslowingt ed, e. g.,
3; especially useful N substituents |nclude H,

R@'ﬁﬁ%'%?[a sHaight-Chail Rofedlkyland sul fonyl . Ani no

I d
BTN A5 35 P oG SRRl Bt
of aaylj hedersatyk tantlalieyit rsetematyiaﬂe/l M), CROIR amaiokadyadeQCHg)nRﬂ

Rs and R, are the same or different and independently selected from H and C,-Cgalkyl, or

Rs and Ry, together with the carbon to which they are bound, represent C=0, C=S or
C=NR3;

Rs is selected from H, C,-Cealkyl, C4-Cqcycloalkyl, C,-Cgheterocycloalkyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, a aromatic polycycle, a non-aromatic polycycle, a mixed
aryl and non-aryl polycycle, polyheteroaryl, a non-aromatic polyheterocycle, and a

mixed aryl and non-aryl polyheterocycle;



nono- and di-aryl am no, nono- and di-arylal kyl am no,
aryl -aryl al kyl am no, al kyl -aryl am no,
wa@bkdoph4anyl al kyl ami no and the |ike. Sulfonyl PCT/US2008/063136
substituents include al kyl sul fonyl and aryl sul fonyl,

e.g., nethane sulfonyl, benzgne sul fonyl, tosyl and

the like. Acyl substituents i ncl ude groups of formul a

nvm gg ﬁ\l%ns aor%trbe? squ}% p&?&ﬁn&%gﬂn@ﬁ&pa& ﬂ% cted frovmo%,ewhen n, is

suhsg, iebtie barbonh BRimMIBaINsUBStited 6NindesdndeAtly SusiUked with R, and/or
-N R12)C(O)-W -N(R 12) (O - O Wand -N(R12) C( O - NHOH
R12 and Ware defined above. The R2 substituent

x'ﬂ&ﬁ%@thg%%re#%ﬁggé@f ané"r@éh c#e%tlﬁs&% 20 13 bD8alo0, C-Caalkyl

or eac e su ueht's
i NEIFad¥O4, KEOPRA, IOdRai Bs, FRLand NRoRhal o or a
is selected f

e qﬁ% é]f’%idfg&ﬁea'év'k(}r )(3'9@& %B%tce&ye?ter%wﬁzwl ikyTEycloalky,
cy@maﬂelretbalykhmanm We,terb%?%ﬂggmm aAd Wralrky! |

het eroaryl al kyl, - am no acyl and
R_-? (SCS@G)Q&RM‘FOFR@%M CBFR4 AR tsh8OsRmENB13Reli dridehien$ Oaigd

dependent | dfr mH and_ Cr C6al ky

RaFRPHEES BB h AR miNR AR GG N, GO AT Gy Caherocycioalkyt
bourwi heté?@ér@ﬁ@ﬂllau@?&wd feterdyi ri/IQE 8 RS is selected
fromH C C6al kyl, C4-C9cyc

R@&%@ﬂf@mﬁ‘a’r@alkkmnd @(lQ)’ra,IKYHet er oar yl, arylal kyl,

Rgg% 1é|a\ée %l kﬁ%f'&?e?i ﬁ%ogl&;?g WQ¥§H®§8%§ 3[ gln%t -Calkyl and

pol@{mtamyparyl , a non-aromatic pol yheterocycle, and a
m xed aryl and non-aryl polyheterocycle;n, nl n2 and
Rn3s aelectet érognbteCofealkifi fer@rsyclaallyli Gd6gwtereendaalkyl, aryl,

,Selngt“eF s’t%ry{ﬂ r§r1d e@élk s 1-6, each carbon atom

i s unsu dor ently substituted with R3
R dHAR ,, B th¥ santé of d&f@emtmdsmeaaerdlyfsfe%rc@atfr@meh c1 Csalkyl

NO% %@n ; ;ﬁ WY (%%lgﬁg%%g:y&@a\‘wﬂ nafy Raﬂﬂf@?ry | RBWE&YZ gp@é(f%r}ﬂlalkyl and

fr amind adyr: C6al kyl , C4-C9cycl oal kyl ,
C4- CEheterocycIoaIkyI aIkyIcycIoaIkyI aryl,
Riseis é?'@@tﬁsilfrO”aHyCaCh@Kyl %e@e@v@aalwlaw?bhet@m@lcmﬂdl aryl,

NR%@tB;o%ryl, arylalkyl, heteroarylalkyl and (CH,)mZR12;

Rys is selected from C,-Cealkyl, C4-Cqcycloalkyl, C4-Cgheterocycloalkyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl and (CH,)ZR2;

R,z is selected from C,-Cealkyl, C4-Cqcycloalkyl, C4-Cgheterocycloalkyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl and NR3R4;

m is an integer selected from 0-6; and

Z is selected from O, NR13, S and S(O);

or a pharmaceutically acceptable salt thereof.

Useful compounds of the formula (1), include those wherein each of Ry, X, Y, R; and

R4 is H, including those wherein one of n, and n; is 0 and the other is 1, especially those
wherein R, is H or -CH,-CH,-OH.



R7 is selected from OR15, SR15, S(OR16 , SO2R17 ,

NR13R14 and NR12SO2R6; R8 is selected fromH, ORl5,
woRb3RIvu14 Cr C6al kyl, C4-C9cycl oal kyl , PCT/US2008/063136

C4- COhet erocycl oal kyl , aryl, heteroaryl, aryl al kyl and

het eroaryl al kyl; RO is sel eciged from Cr Cdal kyl and

A O-alkyl; R10 and Rl 1 are the sane or different and

in endent | seI ted fromH C Cdal k and
| R Sifalr ok RS Capa R e sl Ryl ()
C4- C90yc|oa|®y| C4 C9het erocycl oal kyl , aryl,
het er oaryl , ‘ryIaIkyI and heteroarylalkyl; R13 and R14
are t he“’s et and pndependently sele%ted
from H, Cn|C6aIkyI, dcycl oakkyl , a
C4- COhet er ocycl oal k bateroaryl, arylal kyl,
heteroaryl al kyl and a b, S IR selected from
H C C6al kyl, C4-C9cycl oal kyl, C4- CBheterocycIoaIkyI
Whe%F&l heteroaryl aryl al kyl , heteroarylalkyl and
nZR12 ; R16 is selected fromC Co6al kyl ,
ctycl oal kyl, C4- Chet erocycl oal kyl , aryl,
R}&é %I@@céd lfrorrﬂnyd:@tganlyt dlfttgeyé!@éIWI at | k&&heﬁiﬂ&%@ﬁ&kﬂ%@alkylalkyl

i s sel ected
C4 @h'éﬁteroaayc’=|rtta'lkk'yhetew'a'k%e{%'*dd%@)R& awmwwiand -(CH2)nRy;
hetggoar yl al kyl and NR13R14 ; mis an integer selected
fromO0-6; and Z is selected from O, NR13, S and S(O;
Riris hetp earytatusteroatysd iRy, Qag‘.Cmp’[dahxheﬂh)d,adrbm’aﬁep@l;ufycle@sedmhromatic

@%yg%% }éd]%y %éden a& Bdl)édyﬂ%ls he de?§§ry& gélée(P aryl; and

V\he”roeraﬁylcme'heferMCbad n3 i s Gand the ot her is 1,
ecially those wherein R2 is H or -CH2-CH2- OH. One
OFaB'EJﬁF‘éﬁ?tét'cﬁ%ﬁ%cerabf?yﬁﬁ“d%rﬁﬁte conpounds are those of
formula (la): wherein n4 is 0-3; R2 is selected from

H, ARdthé&r ﬁﬁbki}ﬂgen@o%@)laﬁﬁté%mrounds are those of formula (la):
C4- COhet er ocgcl oal kyl, cycl oal kyl a

]

n

N R, (1a)
H |
n4N\/\R;;
wherein ’
n, is 0-3;

R: is selected from H, C,-Cgalkyl, C4-Cocycloalkyl, C4-Cgheterocycloalkyl, cycloalkylalky!,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, -(CH,),C(O)Rs, amino acyl and -(CH,),R;;

Rs is aryl; arylalkyl; aromatic polycycles; non-aromatic polycycles and mixed aryl; and
non-aryl polycycles, especially aryl, such as p-fluorophenyl, p-chlorophenyl, p-O-C;-
C.alkylphenyl, such as p-methoxyphenyl, and p-C;-C,alkylphenyl; and arylalkyl, such
as benzyl, ortho-, meta- or para-fluorobenzyl, ortho-, meta- or para-chlorobenzyl,
ortho-, meta- or para-mono, di- or tri-O-C4-C,alkylbenzyl, such as ortho-, meta- or
para-methoxybenzyl, m,p-diethoxybenzyl, o,m,p-triimethoxybenzyl and ortho-, meta-
or para-mono, di- or tri-C-C,alkylphenyl, such as p-methyl, m,m-diethylphenyl;

or a pharmaceutically acceptable salt thereof.



aryl, heteroaryl, arylalkyl, heteroarylal kyl,
-(CH2)nC(O R6, am no acyl and -(CH2)nR7; and Rs is
whedosneany| ; heteroaryl al kyl, e.g., pyridyl metPgi/ps2008/063136
aromati c pol ycycl es; non-aromatic pol ycycles; mn xed
aryl and non-aryl polycycl es{q pol yheteroaryl or m xed
aryl; and non-aryl polyheterocycles; or a
pharnmaceutically acceptable salt thereof, Another
D ARBFEMisseaton G BHbK BHEPGMIS TG 8ot hose of
formula (la): onherein n4 is 0-3; R2 is selected from
H Cr C6a|ky| C4- C9cycl oal kyl, C4-C9het er ocycl oal kyl
cycl oal Ly S eroarx&, aryl al kyl ,
heteroarylaﬂkyl -( O R6, f@ni no acyl and (Ib)

-(CH2)nR7; R5 is aryls Hal k N\;?}{EHIC pol ycycl es;
non-aromati c pol ycycl es”and m xed dryl JRand non-aryl
h Polycycles especially aryl, such as p-fluorophenyl,
WheISI bl or ophenyl , P- O Cl- CAaIkyIphenyI such as

n@g.greéneaéa%?mw C1-éﬁ‘8@ cﬁngagmg@ewflm glbe %I al kyl

such benzy ‘et Al l,
or t%@bpr%h@ihﬂr(%}za%ht Wh@ﬂ@d?lzzjﬁl H, mewoethyhemy! @d i-propyl;
parggnono, di- or tri-Od-C'\l kyl benzyl such as
ortho-, neta- or para-nethoxybenzyl,
R\g]i@udétﬁthltmeﬁbﬂﬂﬂwbl,-&m nsemdﬂ_nr'tahm;w Iaawbelmzsdyl aﬂﬁiubstltuted 1H-indol-
gLE -)(/)Iag afﬁﬁo 1%{-1&8@ 3e¥l pﬁétﬂ%{q!-ﬂ%mdgl % -yl be%zofuyan 3-yl or
phanmumeu%wcally acceptable salt thereof. Anot her
interesti nﬁ genus is the conpounds of fornmula (Ib):
or a pprrmecautiRally acoeptable sait therea. H,  d- Ceal kyl ;
CA- Cocycl oal kyl ; cycl oal kyl al kyl, e.g.,
CYRH&HéﬂHeré'@heﬁélenus( %B?oxﬂga?é com%ﬁﬁ@ a@ihe'c%rﬂﬂ’ounds of

, ethyl, propyl and /-propyl
formulﬁg stltut ed 1H i ndol - 3-yl , benzofuran 3 yI or

qui nol i ne3- yIR or substltuted 1H i ndol - 3-yl, such as

5-fluoro -3-yl or 5- nethoxy 1§L|ndol 3-yl,
beHPef orx@lii nol i H \R/I )y
H @ 1 (ic)
Y

wherein

the ring containing Z is aromatic or non-aromatic, which non-aromatic rings are

saturated or unsaturated,
Zis O, S or N-Ry;

Rig is H; halo; C4-Cealkyl (methyl, ethyl, t-butyl); C;-C;cycloalkyl; aryl, e.g., unsubstituted
phenyl or phenyl substituted by 4-OCHj; or 4-CF;; or heteroaryl, such as 2-furanyl,
2-thiophenyl or 2-, 3- or 4-pyridyl;

R0 is H; C4-Cealkyl, C1-Cgalkyl-Cs-Cocycloalkyl, e.g., cyclopropylmethyl; aryl; heteroaryl;
arylalkyl, e.g., benzyl; heteroarylalkyl, e.g., pyridylmethyl; acyl, e.g., acetyl, propionyl
and benzoyl; or sulfonyl, e.g., methanesulfonyl, ethanesulfonyl, benzenesulfonyl and

toluenesulfonyl;



or a pharmaceutically acceptable salt thereof. Another

i nteresting genus of hydroxamate conpounds are the
weorpaunads of formula (l1c): wherein the ring cPOL/EBINSI0H3136
Z1 is aromatic or non-aromatic, which non-aromatic

rings are saturated or unsatyrated, Z1 is O S or

N- R20; R18 is H halo; CC 6al kyl (nethyl, ethyl,

f-b C7c cl oal kyl; aryl, e.qg. unsubstituted
’}m%?:ﬁ o?’ sk ??%P%%Oe@yeat'y&gt@ecwkyh -@Rs; halp:

hetakyRaninb;, arﬁnbl@élkﬂsha?ofd#ﬂw@fé‘ba PIRYALY Ay imethyB- . 3-
or4pyr|dyl R20 is H, CrCGrr P gp(l}iﬁtf y

Fi;b leydeletsddymy ¢; GatGeghyl 64-@s<}y0bjﬂﬂ<|yta@n{ﬁhyétﬁmcwbalkyirgryl
et o et

o RheIBl oM B bendi heror bR o 0 SRR
bent@y;iCHqﬁH(ﬁhta)‘(Ghly)l)ml‘le g., nethanesul fonyl

et hanesul f onyl benzenesulfonyl and tquenesquo

Reds gelected front , Esialliyb frseCofs ek - Cohetgserraatiol CHﬂoalkylalkyl
Cr defiahdt¥toaryl, %Qlkfl hétER)arﬁéIKW —WHD%(@@ %‘Prﬁfhé‘é’%smiﬂ S(CH2)nR7,

hal o; or heteroary g., pyrldy met h

vgePetoed from H, Cr OGaI kyI C4- C9cycl oal kyI

C4- CEheterocycIoaIkyI aryl; het er oaryl ; arylalkyl,

RS @3 aBdnzyl ; heter oaryl al kyl, e.g., pyridylnmethyl and

qC%Q—% ﬁgﬁ) 3)(CH2)) . R2 is selected fromH C
al kyl, 2 C9cycl oal kyl , C4-C9het erocycl oal kyl ,

cyolapalirkyh &t kyl, aryl, heteroaryl, arylalkyl,

het er oaryl al kyl, -(CH2)nC(O R6, am no acyl and

or a pliagTrarewRicallya¢aep@blelsairth@epf. pThesotberyariable sybstitudnts asnak defined

is 0, or gis Oandr is 1-5; or a pharmaceutically

acceptabl e salt thereof. The other variable

substituents are as defined above.
Especially useful compounds of formula (Ic), are those wherein R, is H, or

-(CH),CH,OH, wherein p is 1-3, especially those wherein R; is H; such as those wherein R,
is Hand X and Y are each H, and wherein g is 1-3 and r is 0 or wherein q is 0 and ris 1-3,
especially those wherein Z; is N-R,. Among these compounds R; is preferably H or -CH,-

CH>-OH and the sum of g and r is preferably 1.

Another interesting genus of hydroxamate compounds are the compounds of

formula (1d):

(id)

wherein
Z1is O, S or N-Ry;
R1s is H; halo; C4-Cealkyl (methyl, ethyl, t-butyl); C5-C;cycloalkyl; aryl, e.g., unsubstituted
phenyl or phenyl substituted by 4-OCH, or 4-CF3; or heteroaryl;
Rz is H; C-Cealkyl, C1-Cealkyl-C;-Cocycloalkyl, e.g., cyclopropylmethyl: aryl; heteroaryl;
arylalkyl, e.g., benzyl; heteroarylalkyl, e.g., pyridylmethyl; acyl, e.g., acetyl, propionyl



Especial |y useful conpounds of formula (lc), are those
wherein R is H or -(CH 2)pCH2COH, wherein p is 1-3,
wespsairaldy those wherein RL is H such as thoBE&T/US2008/063136
wherein R1 is Hand X and Y are each H, and wherein q
iIs 1-3 and r is O or whereioyxp. is 0 and r is 1-3,
especi ally those wherein Z1 is N-R20. Anong these
ounds R2 is preferabl
TS amcpr sl E 8 omathapesilionyioe hapes o N deTzAgesulfony.
gengﬁeﬁéﬁmyﬁﬂpxanate compounds are the conpounds of
formula (Id): wherein Z1 is O S or NR20; R18 is H;
Aas 6,2 ar3 Glﬁizdtlwplnts(wmtmyde indgdepbentfy-Hh T yCqajkyl, -OR;s or halo;
C3 Crcycl oal k |, e.qg., unsubstituted phen or
I AACARATRR HCorb 12 G goghy s Cebeteipevdoaryl arv
hetr%fté}aéM aryikyli Sg Hoerldyl; Gﬁa|h@)@r®ar@'alk96é'gk)ﬂyng%/lmethyl
3-C9cycl oal Kyl , e.g., cyclopropyl net hyl
melOe3@adyI aryl al kyl, e.g., benzyl; heteroaryl al kyl ,
ﬁ grld | met hyl ; acyl, e.g., acetyl, propionyland
Y z%?/'i‘ r'éfoy%l fonyl e.g., nmethanesul fonyl,

yl, benzenesul fonyl, toluenesul fonyl); Al
q.g%én@§q§§99 substltuents whi ch are independently H,

or a Phérnfeblttally aédRbbR sdlahéreoflthe &th&lpiabRAubEURAT afe as defined
Coal kyl ; C4-C9cycl oal kyl; C4-C9het erocycl oal kyl ; aryl;
abovget eroaryl ; arylalkyl, e.g., benzyl; and
heteroarylalkyl, e.g., pyridylnethyl; pis 0-3; and ¢
i SEQpé&laﬁl?dséfui SorfbouBls af fofm@adug dre itrﬁ)sévﬁme_g_eﬁﬁ R@tishH or
e ot her

i call C tabI e salt thereof
(CHERRN SMATE o Eeber gy daossrheret Faoles WBsabpsg Wherein R
is H ﬂﬁcﬁlfflldndoroﬁﬂé%ﬁﬂ ahd mem qid1-d)anddn€o bhﬂ/ﬁéremfsle’(? And2is 1-3.
iS or - ereinp is 1-3, especia
AmODG i85S FEPEIRILR: o prateraBlyh ko e O AN R S 41 294 T s
preferasly X and Y are each H, and wherein qis 1-3 and r is

O or wherein gqis O and r is 1-3. Anong these
coppounds

su %Preaergﬁravqnfqprguﬁhg; F‘el?elltgs {_Io c%rmp_oun s of t _e%_#m%rllad(lé)l?e

(le)

]

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

above.

Especially useful compounds of formula (le), are those wherein R;s is H, fluoro,
chloro, bromo, a C4-C,alkyl group, a substituted C4-Calkyl group, a C;-C,cycloalkyl group,
unsubstituted phenyl, phenyl substituted in the para position, or a heteroaryl, e.g., pyridyl,

ring.

Another group of useful compounds of formula (le), are those wherein R, is H or
-(CH,),CH,OH, wherein p is 1-3, especially those wherein R; is H; such as those wherein R,

is Hand X and Y are each H, and wherein q is 1-3 and r is O or wherein q is 0 and r is 1-3.
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or a pharmaceutically acceptable salt thereof. The variable substituents are as defined

above.

Useful compounds of formula (If), are include those wherein R; is H or
-(CH,),CH,OH, wherein p is 1-3, especially those wherein R, is H; such as those wherein R,

is Hand X and Y are each H, and wherein q is 1-3 and r is 0 or wherein q is 0 and r is 1-3.
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o N-hydroxy-3-[4-[(2-hydroxyethyl){2-(1H-indol-3-yl)ethyl]-amino]methyl]phenyl]}-2 E-2-

propenamide, or a pharmaceutically acceptable salt thereof; and
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- am no] net h phenyl ] - 2- 2- propenani de and preferably
the disgase QC%%E %Té addition salt. The person skilled in

the pertinent art is fully enabled to select rel evant
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vvith nmel anoma. The efficacy of the treatnent is
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amino]lmethyllphenyl]-2E-2-propenamide and preferably the lactic acid addition salt.

The person skilled in the pertinent art is fully enabled to select relevant test models to
prove the beneficial effects mentioned herein on melanoma. The pharmacological activity of
such a compound may, e.g., be demonstrated by means of the Examples described below,
by in vitro tests and in vivo tests or in suitable clinical studies. Suitable clinical studies are,
for example, open label non-randomized, dose escalation studies in patients with melanoma.
The efficacy of the treatment is determined in these studies, e.g., by evaluation of the tumor

sizes every 4 weeks, with the control achieved on placebo.

The effective dosage of the HDAC inhibitor may vary depending on the particular

compound or pharmaceutical composition employed, on the mode of administration, the type
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compound addi tion (TO) | at e was
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plate. Each of the six dilutions were added

of
prewpw% F’?t@Hﬂ'@eﬁr'faso valps et %aqlwmmumgveéma@ae fna Qﬁ@eemey plate with
the hJHeST cdrBtratioh OH kth& 8ddeSof tH&'Blate. Each of the six dilutions were added in

triplicate and complete medium was added to the empty outer rows without cells. The
compounds were added to the plates singly or in combination with N-hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3-yl)-ethyl]-amino]methyl]phenyl]-2E£-2-propenamide (LBH589). The plates
were incubated at 37°C for 72 hours from seeding. The MTS solution was added (as for the
T, plate) and read 4 hours later. In order to analyze the data, the average value of media
alone (background) was subtracted from each experimental well and the triplicate values
were averaged for each compound dilution. The following formulas were used to calculate

percent growth.

If X > Ty, % Growth = 100 x ((X-To)/(GC -To))
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conpound of t he
A panel of Melanoma cell lines were treated with DMSO vehicle control or varying

concentrations of LBH589 for 3 days. Cell proliferation was measured on the day of cell
plating and on the third day post-treatment. 1Cs, and LDs, values were calculated as
described above. LBH589 exhibits potent anti-proliferative effect on all 8 melanoma cell
lines examined, as demonstrated by the low nanomolar concentrations of ICs, values.

LBH589 also exhibits potent cytotoxic effect in the cell lines tested with LD5, <160 nM



formula (1): wherein RL is H halo; or a
straight-chain G -C 6al kyl, especially nethyl, ethyl
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R,, together with the nitrogen to which it is bound, and R3, together with the carbon to
which it is bound, can form a C,-Cgheterocycloalkyl, a heteroaryl, a polyheteroaryl, a
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polyheterocycles;
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enz et eroar a [ me
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eterocycl
R% ugselech@mwn H; m@r NR{aRL@bKﬁealkﬂ 04-cgdw|bbniw G?UJYéterocycloalkyl

oAt eARY a0 BFRb e peyiBk o'g. Pyridyimethy
RAs g‘%@é@f@ﬁy@ %#gyle’g *‘éﬁeérﬁ’@é#' C( BZ%MQI% e n?ﬂbHa; and

Hon- ar onat | ¢ t erocycf
nor(&§Fs; pol yhet erocycl e; R15 | s seI ect ed fromH

%@?@%a@ﬁeﬁ S PGS ATl SRR PR Selaetid (9D Eretaralkyl and

RtEO)-skgel ected from G -C 6al kyl, C4- CQcycI oal kyl ,
CA- C9het er ocycl oal kyl, aryl, heter oaryl ,
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(OELTRB ey B8 SR B0l e o
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C4-Cqcycloalkyl; C4-Coheterocycloalkyl; aryl; heteroaryl; arylalkyl, e.g., benzyl;
heteroarylalkyl, e.g., pyridylmethyl; amino acyl; or

R13 and Ry, together with the nitrogen to which they are bound, are
C,-Cgheterocycloalkyl, heteroaryl, polyheteroaryl, non-aromatic polyheterocycle, or
mixed aryl and non-aryl polyheterocycle;

Rys is selected from H, C4-Csalkyl, C4-Cocycloalkyl, C4-Cgheterocycloalkyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl and (CH2)mZR5;

Ris is selected from C,-Csalkyl, C4-Cgqcycloalkyl, C4-Cgheterocycloalkyl, aryl, heteroaryl,
polyheteroaryl, arylalkyl, heteroarylalkyl and (CH,),ZR12;

R17 is selected from C-Csalkyl, C4-Cocycloalkyl, C4-Cgheterocycloalkyl, aryl, aromatic
polycycles, heteroaryl, arylalkyl, heteroarylalkyl, polyheteroaryl and NR3R14;



or a pharmaceutically acceptable salt thereof. 3. Use
according to Claim2, wherein the conpound of fornula
W@ RQosits1ild - hydroxy-3-[4-[[[2- (2-nethyl-1 PCT/US2008/063136
H i ndol - 3-yl ) -et hyl ] -am no] net hyl ] phenyl ] - 2E- 2- pr opena
m de having the formula (I1ll94:- or a pharmaceutically
acceptable salt thereof. 4. Use according to any one
of O ajns n the warm bl ooded aninmal is a
h (FrAfnteger S%e‘?’r%‘f'ﬁﬁ’avwboé zﬂdeatl ng mel anoma conpri si ng
[ t har cally effective anmount of an
Zﬁl%%é%%ﬁ?@ln?%f ﬁﬁef’ 2 aqﬂeér#}b'e)l ooded ani mal in need
or a pierReéuticBlly Accaptabrdarasaedi ng to C aim5, conprising
adn1n|ster|ng a therapeutically effective anount of a
ound 0 erein
3. oo PR g dha o Chte 2 ek B chinrdtd o tasiig 1) Ry Ser 31412
(2- méthplﬁﬁfﬂ-)ﬁdol Byi) ihymedniisibjmegfiyMpherym A2 Prsibmide having the
uQﬁ@ltuents are unsubstituted or substituted by one
formyla (R e substituents described bel ow for al kyl
substituents; R2 is selected fromH GCpCtal kyl,

preferably Cr Ceal kyI, . 0. e hyI or - CH2CH2-
oH C4- C4- C9he Shoa ~OH

C4- C9he ycl oaI kyI al kyI d| oal kyI al yl, e.g.,

cycl op \op h aryl; be ryl; arylal kyI , dlly.

7 yl, €. 9.,  pyridyl net hyl ;
-(CH2) nC( C (CH2)nOC(O)R6 am no acyl ;
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h the carbon to whi ch they are bound, represent

C: C=S or C=NR8, or , together with the nitro
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amount of an HDAC inhibitor to a warm-blooded animal in need thereof.

6. A method according to Claim 5, comprising administering a therapeutically effective

amount of a compound of formula (1):
(0] R

wherein

Ry is H; halo; or a straight-chain C4-Cgalkyl, especially methyl, ethyl or n-propyl, which
methyl, ethyl and n-propyl substituents are unsubstituted or substituted by one or
more substituents described below for alkyl substituents;

R; is selected from H; C,-Cioalkyl, preferably C;-Cgalkyl, e.g., methyl, ethyl or -CH,CH,-
OH; C4-Cqcycloalkyl; C4-Coheterocycloalkyl; C4-Cgheterocycloalkylalkyl;
cycloalkylalkyl, e.g., cyclopropylmethyl; aryl; heteroaryl; arylalkyl, e.g., benzyl;



R5 is selected fromH CrC 6al kyl; C4-C9cycl oal kyl ;
C4- COhet erocycl oal kyl ; acyl; aryl; heteroaryl;
wa@eoosaklyd , e.g., benzyl; heteroaryl al kyl, e.gPCT/US2008/063136
pyridyl nethyl; aromatic polycycles; non-aromatic
pol ycycl es; m xed aryl and tgn-aryl polycycles;
pol yhet eroaryl; non-aronmatic pol yheterocycles; and
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s el HONEZ{ O OHRARG)-ayk4Ryli; and =@H,BREh carbon at om can
be optionally and i ndependently substituted with R3

Rariddte arg thesamgiondifferent ared, énsleperdendy fH,C e@dalkahdcyl, or acylamino,
[ nd%rjgndent ly selected fromH halo; & Cdal kyl, such
as and CF3; NO2; C(OR1; OR9; SR9; CN, and NRlORn

R?;GanldS?&ﬁigeﬂfeedntﬁ ItHHTd:dTborQo-\ﬁFu@(a{Hé%’ lare 6&urfd eapréseat B¥D; C=S or
- terocycl oal kyl ; cycl oal kyl al kyl, e.qg.,
cyc ofYI nethyl ; aryl; heteroaryl; aryl aI kyl, e.g.,

S0 GG R I 0 e Sy coron

f r (whlcm:a_i_ B bougﬁu@n fom @R1GheteBRRDAIKY!, AlIREERIatylaa@olyheteroaryl, a
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diff t and i ndependen sel ected fromH
" cRgp F eroay: 0 é)j°”%ﬁt'|2;ﬂ° %éfzoqvglegeqr@dwad @%ﬁworcawt
6a|d©Whete€écy@% gycl oal kyl ; C4-C9het erocycl oal kyl ;
CA- C9het er ocycl oal kyl al kyI ; aryl; mxed aryl and
nnon-Naepd npaletby same ohdifierendapd indgpgndenkly beleeted from 0-6, when n; is
benzyl t l.al | )
and FerpeR e AR RaN b8 ofhonall oty ndRiEACE Ehipthyibin k.
sela@dtoé&from H, Ct C6al kyl; C4- C90yc| oal kyl ;

het roc cI oa ar het er oar I al k
)%ar&l a tﬁ%ﬁg%ngﬁmpen%ergly se%ﬁqdcfv{ %lp,CrC@Ikyl
amisoeh agdea 208 JRL3NenCBIR,; ORLHOBRETEN; aMdtNRLRE;
nitrogen to which they are bound, are
Re is selected from H; C;-Cealkyl; C,-Cocycloalkyl; C4-Csheterocycloalkyl; cycloalkylalkyl,

e.g., cyclopropylmethyl; aryl; heteroaryl; arylalkyl, e.g., benzyl and 2-phenylethenyl;
heteroarylalkyl, e.g., pyridylmethyl; OR;,; and NR{3R4;

R is selected from OR;s5, SR15, S(O)R16, SO2R;7, NR13R14 and NR,SO,Rg;

Rs is selected from H; OR;s; NR13R14; Cy-Cealkyl; C4-Cgcycloalkyl; C,4-Cgheterocycloalkyl;
aryl; heteroaryl; arylalkyl, e.g., benzyl; and heteroarylalkyl, e.g., pyridylmethy!;

Ry is selected from C;-C,alkyl, e.g., CH; and CF3; C(O)-alkyl, e.g., C(O)CHs; and
C(O)CF3;

R10 and Ry are the same or different and independently selected from H, C;-C,alkyl and
-C(O)-alkyl;

Rz is selected from H; C,-Cgalkyl; C4-Cocycloalkyl; C4-Cgheterocycloalkyl;
C4-Coheterocycloalkylalkyl; aryl; mixed aryl and non-aryl polycycle; heteroaryl;
arylalkyl, e.g., benzyl; and heteroarylalkyl, e.g., pyridylmethyl;



C4- COhet erocycl oal kyl , heteroaryl, polyheteroaryl,

non-aromati c pol yheterocycle, or m xed aryl and
woorsasmii4 pol yhet erocycl e; R15 is sel ected froP€HUSIONS/063136

C6al kyl , C4-C9cycl oal kyl, C4-C9heterocycl oal kyl, aryl,

heteroaryl, arylal kyl, hetergarylal kyl and (CH2)nZR12

; RL6 is selected fromCQ Co6al kyl, C4-C9cycl oal kyl

P T P e
gﬂmécycﬁdﬂrylﬁ?§e!&r§€ér6ﬁ/c{daﬂm; G'r)il;- r@ltfo{éwl; ,aryl?lkyl, eg., bte_nzyl;
-C9cyc , - et erocycl oa , aryl, aromatic
poI%V%?@gﬁ(yhét%rQ}’é'pi%eﬂyﬂ?)ﬂ"%i%??w? ‘Pfét er oa?/yl al Ikyl "
t 4, ' ' er_sel ecte
7 o Bl plosBintr yA Mo il hef g fyiChne D °5 S
or G-Gdhateniecyslioaikylahéteraacy eprivisiteroaml, nonfacsreatic gabyheterocycle, or
- ' ' f. 7. The nethod
2@2@?‘%’ %gg?'gd @Hélg&! %Al%e\?\%ggéﬁwne{ ﬁg conmpound of formula
Rib ks defectdd Ryl lH?E}{—C@k{(l,"r@[—b[,@cﬁ)arkFIEU;‘-nghélteroc cloalkyl, aryl,
H i ndol - 3- ylr)% -eth I%{‘éam noi net h 1pheny| ]- 2%— 2- propena
mi JEHIVha W@"’f%l‘ :Prfé(la(lqy and (Gia)ehar maceutical |y
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A UL Bl R ARSI oy,
polyheteroaryl, arylalkyl, heteroarylalkyl and (CH)nZR2;
Ry is selected from C;-Cgalkyl, C4-Cqcycloalkyl, C4-Cgheterocycloalkyl, aryl, aromatic

polycycles, heteroaryl, arylalkyl, heteroarylalkyl, polyheteroaryl and NR3R14;
m is an integer selected from 0-6; and
Z is selected from O; NRy3; S; and S(O),

or a pharmaceutically acceptable salt thereof to a warm-blooded animal in need thereof.

7. The method according to Claim 5, wherein the compound of formula (1) is N-hydroxy-
3-[4-[[[2-(2-methyl-1H-indol-3-yl)-ethyl]-amino]methyl]phenyl]-2 E-2-propenamide having the
formula (lll):

0

ZI
Iz

(1)
N
H

or a pharmaceutically acceptable salt thereof.

8. The method according to Claim 5, wherein the warm-blooded animal is a human.



