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The i nhi bi tI'?xe reversible acetylation of histones can result in chromatin remodelling and as such

act as a control mechanism for gene transcription. In general, hyperacetylation of

25  histones facilitates gene expression, whereas histone deacetylation is correlated with
transcriptional repression. Histone acetyltransferases were shown to act as
transcriptional coactivators, whereas histone deacetylases were found to belong to
transcriptional repression pathways.
The dynamic equilibrium between histone acetylation and deacetylation-is essential for

30 normal cell growth. Inhibition of histone deacetylase results in cell cycle arrest, cellular
differentiation, apoptosis and reversal of the transformed phenotype. Therefore HDAC
inhibitors can have great therapeutic potential in the treatment of cell proliferative

diseases or conditions (Marks et al., Nature Reviews: Cancer 1: 194-202, 2001)

35  The study of inhibitors of histone deacetylases (HDAC) indicates that indeed these
enzymes play an important role in cell proliferation and differentiation. The inhibitor
Trichostatin A (TSA) causes cell cycle arrest at both G1 and G2 phases, reverts the
transformed phenotype of different cell lines, and induces differentiation of Friend



Trichostatin A (TSA) causes cell cycle arrest at both Gl and & phases,
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differentiation of Friend 7 Septenber 2006 WD 03/076395 P e - 2-
| eukem a cells and others. TSA (and suberoyl anilide hydroxam c acid SAHA)

have been reported to inhibit cell growth, induce termnal differentiation,
and prevent \"Eé’ NSmat i on of tunours in mice (Finnin et RCT/EPRM2§2e, 401:

188-193, 1999). 5 Trichostatin A has al o been reported to be useful in the

treatnent of ; 11};9%8 I I i (Ceerts et
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The problem to be solved is to provide histone deacetylase inhibitors with high

20  enzymatic activity and also show advantageous properties such as cellular activity and
increased bioavailability, preferably oral bioavailability, and have little or no side
effects.

The novel compounds of the present invention solve the above described problem. The
25  compounds differ from the prior art in structure.

The compounds of the present invention show excellent in-vitro histone deacetylase
inhibiting enzymatic activity. The present compounds have advantageous properties
with regard to cellular activity and specific properties with regard to inhibition of cell

30  cycle progression at both G1 and G2 checkpoints (p21 induction capacity). The
compounds of the present invention show good metabolic stability and high
bioavailability and more particular they show oral bioavailability.



L-N (CH2)mL_(CR32)t (1) (1, RS R2 5 the N-oxide forns, the

pharmaceuti cally acceptable addition salts and the stereo- GiSeptanbdry2006

i soneric forns thereof, wherein nis 0, 1, 2 or 3 and when n is 0 then a
direct bond is intended; 10 mis 0 or 1 @and when mis 0 then a direct bond
isintended; t is 0, 1, 2, 3 or 4 and whent is O then a direct bond is

i ntended; -C each le nltrogen or 15 -C each X is nitrogen or -C each Y
i s nitrogen Biis myemion %ODSQ(HQ)PNRBWdSDNﬁ@@)ﬂID -C( O -G _6al kanedi yl SR10,
-NR11C(O N(OH) R10, -NR'C(O d _6al kanedi yl SR10, -NR11C( O C=N(CH) R10 or

anot her Zn-chel ating- group wherei ®R*R8 and R9 are each i ndependently

sel ected from hydrogen, hydroxy, i _6al kyl, hydroxyG _6al kyl,

am noCt _6al kyl or am'Rh%} ; 25 R —(GHznydrogen? G _6al ky,

Cl _6al kyl car bonyl , ar yI%a-qu—l—N (kHJ);pﬂym—&z]—H(ng}z)di @one,
pyrrolidinone or mnethyl Mpaydazol yl ; i's hydr;ggen or Cl1_ealkyl; R2is

hydr ogen, hal o, hydroxy, !am no, ni tro, d-6alkyl, d 6alkyl oxy,
trifluoronmethyl, 30 di (& bal kyl)ani no, hydroxyam no or
napht al enyl sul fonyl pyrazinyl; -L- is a direct bond; each R3 independently

represents ahBWdsA8€ foraisOtie @Hﬁin;a@altrtmy QERPtaBleAIRRA shiEs andith SRtedced by
substituent sel ec ed from 5‘% ? enber 2006 WD 03/ 076395
PCT/ EPO3/ 02 IYREPTP?%?? %8’5??0 H’@?ﬂ?}?y, am no, hydroxyCl- 6al kyl ,
d - 6al kyl, Ci- 6a| kyl oxy, aryl Cl-6al kyl, am nocarbonyl, hydroxycar bonyl
ami noCl - 6al kyis,0, lakondead Wby n@sL0 wnwﬁlrechlmdos(y@mdb@nw d . 6al kyl,
hydr oxyanvnocar bonyl, 5 Ci1-6al kyl oxycar bonyl, C1-6al kyl am noC _6a| kyl or
di (C - 6al0kylﬂmasrﬂmoﬂjlan6&}ﬂeylmis G?ﬁeﬁlsdhydrbogémin@ildﬁal kyl, C3.1ocycl oal kyl,
hydr oxyd - 6al kyl , C1-6al kyl oxyCl al kyl ,

tis 0, 1,2, 3 or 4 and when t is 0 then a direct bond is intended;

Q
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each Q is nitrogen or X

15
—C
each X is nitrogen or A

C/
each Y is nitrogen or A

20 R'is —C(O)NR®R’, -NHC(O)R'", -C(0)-C).¢alkanediylSR'°, -NR''C(O)N(OH)R'®,
“NR''C(0)C,¢alkanediylSR'?, -NR'' C(0)C=N(OH)R'" or another Zn-chelating-
group
wherein R® and R’ are each independently selected from hydrogen, hydroxy,
Ci.6alkyl, hydroxyC,.¢alkyl, aminoC,_¢alkyl or aminoaryl;

25 R is hydrogen, C,.salkyl, C;¢alkylcarbonyl, arylC,.salkyl, C;¢alkylpyrazinyl,
pyridinone, pyrrolidinone or methylimidazolyl;

R'! is hydrogen or C;_galkyl;

R? is hydrogen, halo, hydroxy, amino, nitro, Cy_salkyl, C;.salkyloxy, trifluoromethyl,
30 di(C,.salkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl;

-L- is a direct bond;

each R® independently represents a hydrogen atom and one hydrogen atom can be
35 replaced by a substituent selected from aryl;



di (Cl1- 6al kyl ) ani nod - 6al kyl or aryl; 10 is a radical selected from N

/11136)S 1J% 17)S7 (a-1) (a-2) (a-3) (a-4) | 7)s)s7)s H7), N NN _NH
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X~ H (a-28) (a-27) (a-26) (a-25) nv
R*is hydrogen, hydroxy, amino, hydroxyC;_salkyl, C.galkyl, C;.salkyloxy,
arylCy_galkyl, aminocarbonyl, hydroxycarbonyl, aminoC,.galkyl,
aminocarbonylCjgalkyl, hydroxycarbonylC;_salkyl, hydroxyaminocarbonyl,
5 Cj.galkyloxycarbonyl, C,.galkylaminoC,_galkyl or di(C;.galkyl)aminoC,.galkyl;

Riis hydrogen, Cy.galkyl, Cs.10cycloalkyl, hydroxyCi.salkyl, Cj.galkyloxyCi.galkyl,
di(C,.galkyl)aminoCy_galkyl or aryl;
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di (d . 6al kyl ) am no(CL. 6al 41 ) am nod . 4al kyl ;
di (Cl. 6al kyl ) am noCl- 6al kyl (Cl - 6al kyl ) am no; di (Cl - 6al kyl ) n

| - 6al kyl (O - 6al kyl ) am noC, - 6al kyl ; 20 am nosul f onyl am no( Cl. ?a?%ﬁlﬁeﬁﬁloﬂ%

anm nosul fonyl anlino(C I -6al kyl)anlinoC 1-6al kyl ;

di (Cl- 6al kyl ) am nosul f onyl am no( Cl - 6al kyl ) am no;

di (Cl - 6al ky“gqi?ﬁ &8I f onyl ami no(d . 6al g/l ) ani noCl - 6al kyl ; PETERZ025ahi opheny! ;
t hi ophenyl substituted with

di (4 - 6al kyl ) am nogldal kyl (CI - aI yl ) am noCl- 6al , 7

di (CL. 6al kyl ) m,g/% - 6al kyI yI pi per azi él - 6a| kyI °
hydr oxyCl- 6at ‘l = N7
hydr oxyd - 6al k

- ox\Cl A 6al kyI pNe Q yI a - E;@]:; Sept enb 2006 WO
03/ 076395 PCT/ EPO3/ 02512 -7- di (Cl.6al kyl ) am nosulfonyl pi per a2| nyl C
1-6al kyl, | oxypi peridin d - 6al kyl i peridinyl al kyI
nor phol i nlel Llﬁé hydroxﬁ%ﬁ 6al kyl ( Cl1- GQ%I ) am noC, . gﬁ%
di (hydroxyCl. 6al kyI )am noC _6al kyl; furanyl; furanyl substitut ed WI th
hydr oxyd . 6al kyl fépzof ur anyl ol )dazol yl ; 5 rol yl; oxazol % substit ut ed

with aryl and\C | kyl ISI’I azol yk tr zol yI yr ol i"di nyI

pyrrolyl: pipeNi ;EZE -6alkyN r phol i sal kyl

nDrphollnyIC1 I Xy; norp Cl. 6alkﬁiiN horpghol i nyl ;

mor phol i nyl C1_ Ga¥kylan1noC|4aIH§l; pi per azi ny Cl. 6al kyl pi pérazinyl; 10

Cl. 6al kyl pi per azisyyl Cl- 6a|kyIQ%% pi perazi nyl,Gly 6al kyl ; @48)

napht al enyl sul f onyl pi per azi nyl; naphtalenylsulfonylplperldlnyl

naphtalenylsulfonyl cl. 6a|ky|p|pera2|nyI01 6al&yl

C1- 6al kyl pi pe .?‘hlel 6al | ryl no; s

Cl. 6al kyl pi pepazigyl C1_6al k nQ;noCl 6a|kyJ,aﬂ$§6alkylpiperazinylsulfonyl;
1 i Azt ; | {onyl pi perazinyl; 15

et Sal K&y " "(CI 4al KyYLy8Hi nosul f onyl pi perazi nyl ;
di (Cl- 6al kyl ) am nosw¥f onyl pi pera | C1- 6al kyl ; hydroxyCl_6al kyl pi per azi nyl ;
hydr oxy 6ada1499I pi perazi nyl @doyf i al kyl ; O _6al&yboxypi peri di nyl;

oi por i ) nyl STRERGES IACHFAFRREN O 45 Byt o plg! am noCl-6al kyl am no;

(C . 6al kyl piepdrR ‘chindyR’ )a(ehy®pmdy@iy sktky Fparhydogn; balbkipldsary nanino; nitro;
(CL. 6al kyl pi pghdl6 palily(; RAloDs ¥ikyl68), Ky kalkyrl OQalkybabitithtadivith allardal Kyl ;
hydroxyC t _&al Kyl pxiGy. cSalinbRL BELARAIE, calkyloxy; Cyealkylcarbonyl;

10 Ci.galkyloxycarbonyl; Cy_galkylsulfonyl; cyanoC;j.galkyl; hydroxyCj._galkyl;
hydroxyCi_galkyloxy; hydroxyCj_ealkylamino; aminoC,;_galkyloxy;
di(C;.galkyl)aminocarbonyl; dithydroxyCi.g¢alkyl)amino; (aryl)(C;.¢alkyl)amino;
di(C.ealkyl)aminoC;_galkyloxy; di(C;.galkyl)aminoC;.galkylamino;

( di(Cy.¢alkyl)aminoC;.galkylaminoC;j. ¢alkyl; arylsulfonyl; arylsulfonylamino;

15 aryloxy; aryloxyCj.galkyl; arylC, galkenediyl; di(C;_galkyl)amino;
di(C;_¢alkyl)aminoCy-galkyl; di(Cy.galkyl)amino(C;.galkyl)amino;
di(C;.¢alkyl)amino(C;-galkyl)aminoC; . galkyl;
di(C;.¢alkyl)aminoC;_salkyl(Ci.galkyl)amino;
di(Cy.galkyl)aminoC;-galkyl(C;-alkyl)aminoCy ealkyl;

20 aminosulfonylamino(Cj.galkyl)amino;
aminosulfonylamino(C1.¢alkyl)aminoC;._galkyl;
di(C.¢alkyl)aminosulfonylamino(C;_galkyl)amino;
di(Cy.galkyl)aminosulfonylamino(C;.galkyl)aminoC;_salkyl; cyano; thiophenyl;
thiopheny] substituted with di(C;_galkyl)aminoC;_galkyl(C;-galkyl)aminoC;_galkyl,

25 di(Cy.ealkyl)aminoC;-¢alkyl, C;_galkylpiperazinylC;.¢alkyl,
hydroxyC;_galkylpiperazinylC,.galkyl,
hydroxyCj.galkyloxyCi.ealkylpiperazinylC.salkyl,



A b e e et

hydr oxyCt . 6al kyl oxyC 1. 6al kyl pi perazi ny1C1. 6al kyl ;

(hydr oxyCl4al kyl ) (C1_6al kyl ) am no;
(hydr oxyGi - 6alky1) (CL 6al kyl ) aminod _6al kyl : 25 7 September 2006
hydr oxyd - 6al kyl am nod - 6al kyl ; di (hydroxyCl-6al kyl ) am noCl - 6al kyl ;

pyrrolidiny I; pyrrolldlnyIC1 6al kyl oxy; pyrazoly azonI
pyrazol yl 2&% %u ed with two substituents sel ected froh?%#poé&%g
trihal oCl_6al kyl;: pyridinyl; pyridinyl substituted with Cl1_6al kyl oxy,
aryl oxy or ar ydi{CpapilyhardinasulfonylpiperazinylGr.eatigyli mi di nyl pi per azi inyl;
tetrahydropyri gﬂmd PEdERY Y] &&ym#iyéndn@ft C&Hlk?lolnbﬂiﬁbhnyl@fj&l 1, phenyl
phenyl substlt Hg&e ]h é ]?( sudb@tltue ts ndegg

sel ected from Wéﬂr?i‘ 15 Yg”um@ 16581kl Pr difRydrgxy G i)amm Lalky

hydr oxy( . 4al kfgranyt; rfmﬁﬂlyllmb@mnteuymm hydnokyﬁlllcgalkmbbhybﬁxanyl livpadiazatyl C1 4a| kyl oxy,
Cl. 4al kyl sul fo %44 b

am nod 4;5:Jkyl %%Eoly%éﬁl%u(w B3t %4%%1%@/ s é:ﬁ 1 %Hﬁﬂ ) am no,
di (CL. 4al kyl )awrwé'éawb@m yrplm V1 neiky C)"é(n‘\“?FB ylmorpholinyl;

di (Cl - 4al kyl )aﬁb@a&nyﬂe,ldautbmﬁy :noC, - 4al kyl ,

di (CL_4al ky|
di Ec:1 42l Kyl 3% ‘E’%’@%dﬁé}% amigr?g%’ylﬁhﬁakkﬂam‘“d| (C 1_4al kyl ) ani noC 1- 4al kyl (C
1- 4al kyl ) am nomorphgerryﬂfé anguk1-aNy (Epazey S RakyIpipeRLnIs 12 - 8-

glm( %sﬁ: F%)In) ?gﬂr:np@ Hdyicl, 651&5'1@(()& Wﬁﬁ@q%ﬂk%yl m no m noC

1 4al kyl , i (Qﬁfﬁ W‘@’Hﬁtﬁ%ﬁ?‘f@n ‘i‘%ﬁ%&'@@f"“ﬁr S‘l§l¥°'?y?

di ( Cl4al kyl ) arf neSulmpsmznle ek ¢ 4@31 Rpipespaindolsa anyno cyan
pi peri di nyl C1_dadakyipipe Yaz;r@wlr6@1hcyldinﬂw I&v&mymlpeﬁmnmmwﬁypnyl pi per azi inyl,
am nosul f onyl p era 1C1l 'jé, su*fé’n anm nos I fonyl pi perazinyl,
di (Cl4al kyl ) a 8%3 f"b%i’?eﬁzplg g‘?aﬂﬁy %W( yrt’ff%w 1 4al kyl pi per azi nyI
hydr oxyCll4al kydngherafamilpper@inyl@i-daikyl; dce:-epdk sptoprlpipdiagipyl; 10
A yal kyl oxypi nﬁ(c,cgmutylbﬁmdkaifmyhplpéimﬂmly@n(yﬂa&&yingmqlﬁ@bﬂsmhw perazinyl,
T O e YL ANR 3R Sl hany
(hydr oxyGi 4a|¢<yda9k@@1ymmddwy)%mmpmmwmno@1 c(aﬂsyumv@m 4al kyl ) ami no,
di (hydroxyd - 4abdeiny mﬁu@;@%mkﬁhﬂﬁmloc fanegnyl, fur anyl substituted with
e A TN oAl 0 2 o 1
mor phol i nyI Cl4§|1k#kmmﬂmmwngamammbﬁydaﬂqyianmmcﬂkalﬂ(klyI ., pi perazinyl,
Cl. 4al kyl pi perl@éfoﬂytl_@%ﬂﬁb@léaﬂiyﬂﬁﬁe@&iﬂ}lé' Cl - 4al kyl oxy, piperazinyl G 4alkyl,
hydroxyC;.galkyloxyCi-salkylpiperazinylCi.galkyl;
(hydroxyC;.galkyl)(C;.galkyl)amino; (hydroxyCi-salkyl)(C;.¢alkyl)aminoC;_galkyl;

25 hydroxyC,_salkylaminoC;.galkyl; di(hydroxyC,.salkyl)aminoC;_galkyl;
pyrrolidinylCj.galkyl; pyrrolidinylC;_galkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl
substituted with two substituents selected from Cj.galkyl or trihaloC1.galkyl;
pyridinyl; pyridinyl substituted with C;_salkyloxy, aryloxy or aryl; pyrimidinyl;
tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylC;_galkyl;

30 quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents
independently selected from halo, amino, nitro, C.galkyl, Cy_galkyloxy,
hydroxyC;_salkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCj.4alkyloxy,

Ci-4alkylsulfonyl, Cq4alkyloxyC;_salkyloxy, C;_4alkyloxycarbonyl,
aminoCj_salkyloxy,

35 di(Ci4alkyl)aminoCj_4alkyloxy, di(C;_salkyl)amino, di(C;-salkyl)aminocarbonyl,
di(Cj_4alkyl)aminoC;_4alkyl, di(C;.4alkyl)aminoC _4alkylaminoCj_4alkyl,
di(C,.4alkyl)amino(C;.salkyl)amino, di(C;_salkyl)amino(C;.4alkyl)aminoC;_salkyl,
di(Cy.4alkyl)aminoC 14alkyl(C; 4alkyl)amino,



Cl. 4al kyl pi perazi nyl d _4al kyl, C1. 4al kyl pi per azi nyl CI _4al kyl am no,

Cl- 4al kyl pi perazi ny1Cl. 4a1ky| am noCl_6al kyl , 7 September 2006
t et rahydropyrim di nyl pi perazi nyl, 20

t et rahydropyrim di nyl pi perazi nyl Ci 4al kyl , pi peri di nyl am nod 4al kyl am no,
pi peri di nyl am nod _4al kyl am nod yal kyl ,

(d _4al kyl pl‘ﬁﬁl"?/WM?;?I ) (hydr oxyCl4al kyl )am noCl4al kyl ani no PCT/EP03/02512

(G - 4al kyl pi peri di nyl ) (hydroxyG _4al kyl )8am noCl _4al kyl am noGi 4al kyl ,

pyridinyl d _4adiky @myL)aIﬁm@tg quq(gﬂ@mym@ﬁbg allydr oxyC, 4al kyl am noCi yal kyl ,
25 di (CLuLal kylAam oG aLlc : ani not h?‘édl?zzm vl

a
am nosul fonyl p 8?5 W?EP°§A1* 3‘%}‘ or thiophenyl d -4al kyl am no; each R6
and R7 can be ma@@tfomdalmndcmaﬂk)d)g@rnomﬁlbﬁl acenent of the hydrogen; aryl in

the above is p&]@@&blk pg,mggggﬂyﬂylas,gp&qwﬁwoth one or nore substituents

each 30 inde f.ro Cl. 6al Cl_6al kyl oxy,
trifluor oﬁet hy d?n]%?ﬁ%a%‘?os W%@F Mm"?ﬁé 6?1@17193' M3 st one deacetyl ase

i nhi bitor" or ﬁlpﬁﬂdub'l(floﬂalka]bxﬁ |pstdnm1}dféﬁmﬁdyldx&mhnmsglfwﬁﬂper@myl,dent ify a
compound, ui lhABRkEIE MRS BN alRhREcspc Ly 2o and 35
| nhi biti ng hi s@ﬁ H]é%%‘é?sb‘{ %&a@ﬁﬁw@%&%@ywvﬁ Y\‘E‘W’éﬂﬂ)ﬁlr ng the
ability of a mmmyélmdemwlt4amykénmﬂ@l@nyp@eﬁdlyyl group from a histone.
i bi tor; educa@‘?ﬁ”‘%@“‘tﬂ@l AFREE pdc byl i bR AU FPPARHATCE! 1 25
Sept ember 2006"YI{REY IW}W}W Elfi olkyg_ acetyl group froma histone
?L (? concent ra(hydmx;td]ahlkyls(ch mﬂe}ﬂ)amm»n(Hy&exmmaﬂdyl)(@,uhmm)mno(rlh@lldynhi biA\tsor .
at is requir use
in the foregogﬁg'ygr%%(%‘ttq}kgﬁ E@%@gygéf{ggl%Zf&bmjpiiﬁ%ﬁ fl uoro,
chloro, 5 br stigpted Vishio® Rpatoli gy 1a4HEHeR> chai n
sat ur at edshydracmphdiag, nfoﬁihbﬁ@l@lﬁmylomg, rherplolihy I3y 4dkgiar bon atons such as,

e. nmet hyl - h and t he
i Ee Cl. )éal Ky &%ﬂm nggpgmgi@ féy‘l"mgh‘ﬁ‘“m*‘#‘gm"ché m@ﬁer eof havi ng
5 to 6 carbon %n%lpmﬁtqamakcw YIRIRex#ENYAC1-458 Ry, PIECI%I% 14alkglit y| | hexyl

2- met hyl pent y| Cpalitylpljerdzinkks, 4ﬂky4atk@n@1imekazd@f@1ael&ylhjnmal, ent strai ght and 10
atons. such - s - FaT i BRAICI AR RRC i Mﬁd@?ﬂ“ﬁmhﬁ%ﬁiﬁﬁaﬁeﬁ?9f’ .

1, 4- but aRBdi y|teuahzd19pmlflaw@mewmy1§16alkﬂxmm Rpjlany M%‘é‘ymhed i soners

t her eof such enamyrmﬁrhbﬂlgﬂlay‘daﬂﬁdcﬂalkyﬁ met hyl pent anedi yl ,

t2r |2hg: 21(33{ h)é;:)k aglg)fll%' @@ﬁ{(ﬁ&%ﬁf;&%ﬁﬁé ‘%Lkrygag‘gllc}sh?dlalnﬁnal or different
hal o substitu ﬁusalmmp@dawpﬂéfd{qu %Vmwﬁamall@b@m@%aaw 1,

pyridinylC;.4alkyloxy, hydroxyCj.salkylamino, hydroxyCj4alkylaminoC,_4alkyl,
25 di(C;.4alkyl)aminoCj4alkylamino, aminothiadiazolyl,

aminosulfonylpiperazinylCi_4alkyloxy, or thiophenylC_4alkylamino;

each R® and R” can be placed on the nitrogen in replacement of the hydrogen;

aryl in the above is phenyl, or phenyl substituted with one or more substituents each
30 independently selected from halo, Cy.salkyl, C; galkyloxy, trifluoromethyl, cyano or
hydroxycarbonyl.

The term “histone deacetylase inhibitor” or “inhibitor of histone deacetylase” is used to
identify a compound, which is capable of interacting with a histone deacetylase and

35  inhibiting its activity, more particularly its enzymatic activity. Inhibiting histone
deacetylase enzymatic activity means reducing the ability of a histone deacetylase to
remove an acetyl group from a histone. Preferably, such inhibition is specific, i.e. the
histone deacetylase inhibitor reduces the ability of a histone deacetylase to remove an



defines bival ent straight and branched chai n hydrocarbon radicals cdr‘it'/a'i“h'i"hg
one double bond and having from2 to 6 carbon atons such as for exa

et henediyl, 2-propenediyl, 3-butenediyl, 2-pentenediyl, % F%ﬁ‘?g’dﬁey? 06
3-met hyl -2-butenediyl, and the IiKke; arri noaryl defines aryl substituted
with am no; 20 C3 | ocycl oal kyl i ncludes cyclic hydrocarbon groups having
from3 to 10V@4¥EHE, " such PCT/EP03/02512

ascycl opropyl, cycl obut yl, cycl opentyl, cy81 opent enyI cycl ohexyl , cycl ohexenyl ,

cycl oheptyl, c | 0oc er 7n- i ng group”
refers to a §f ﬁ 9\#%3 qo%e a?gﬁ?nge%tfagoﬁg’aaﬁtl “Feé a"rﬁ}bec\?nmfeﬁ&ghofntfl on, which
can be pr eseﬂlﬂl@mblb}n ﬂ@hlzymxrecttomw@wm@moﬁl@r, unpieiechielegical cffedty accept abl e
addition salts encorrpass pharmaceutically acceptable acid addition salts and
phar maceuti cgl | tabl e base addition The ticall y
accept abl e a?‘l ¥e§ gﬁgcgréﬁ C?% g‘? BHE erhéi%fsr?ﬁﬁ?ﬂfé" ﬁP%wn@i P to

conpri se bromerang &9191 Caplkyl defines\straightrand §ranehed chain satvratefl Sydraearhons or m;

whi ch the Coma&ura@lml b1 4 Rarbdn athSsiith b8 ! mtefnmm}lhﬁmﬁﬁma nds of

formula (1 [t 1&Sc e

phar ITB.CEl(JtI)Cth? g}ayég@'\fez[%gtﬁgpmg?laa%ggl |1f | onl 6%&5 PCIS%CSYff g’?flrllgthgal “hase form
W th an appr bpmolagues thetedf hatjpygrsap bicardben atoing suchasyfor esmmplef eentyd 2ampthgl-

i nor gani ¢ acbats), BasH ZEiﬁeﬂMﬁHn%h'ﬁﬂd the BEd; ¢S ﬂl&n%?rlfnéﬂﬁ&(b‘ik‘awht Gra@ht Roedr obr omi ¢

35 acid; sulfuric;, nitric; F hori c atd i ke acids; or organlc aci ds
such as, or bm@‘i@ﬁﬁirﬁhaé’edé%‘é&a eéhy Prarhardrdicalehaving fm b iR osaEbonamoRghicet i c,
llactic, pyruud, éor exangplée, tethybemk 0rl-etharediyt; il (B-profdnediyl htbamediydi ¢ acid), maleic,

fumari c, rral | | f oni c,
benzenesul fon’?@eﬁt%edﬁ{' lcﬁ'h& t‘ Jﬁu dtﬂgt’aﬁ{h?hagg°;"g&éﬁ“?&tr§€@m%06 WD 03/ 076395
PCT/ EPO3/ OZSMWY}P@WQM é";IP?tBYIP@la&ﬁGPWOZ %ﬂm@bﬂbwaﬂeﬂ%&?‘c and the |ike acids.
The conpoundginethyfbatanediyl agd Jhelke;abhdde® galkyl ddfifies|T) QalRylicomainingthibe convert ed

|0 thei I 15 PhagsRARHifal a8 SaRmuaN for basfiodfbbLBRSA L Slfedigeat i ng sai d

acid formwith a suitable organl C or inorganic base; 5ropr| ate base salt
forms conpr i ddines biyvalent sirgghs andbranchedchaipnivdracakpn sdical§gontpipingiongnd eart h
al kal i ne net adubkdloh® andeha@fing fffoen 2 dotGuathen aadisudh as, fopéantple)sther®dpnesi um

cal ot um sal 5 pAeh P Ao Srb Lontichl S AR B GR0 P2 Buchlifyy N2, i ne

N net hyl - am no “acit ds such
as, for exarr?bpéke’&mgloﬁﬁy éﬁﬁmyﬂlrﬁéb%\ﬁ‘&eq ppjag; The term acid or base
?ddi ti 0%@ aLC§1ﬁcﬁ10&lkyﬁﬁ¢Tﬁuds&?ﬁlcmbﬁowwmsiﬁﬂﬂng fem3ab \Ieeztrbonls,osuallsldi ti ]gn
or ns, ich_t n nples o
such forms are” °€‘85ﬁy3 B? mglf cgf{p@ﬁ&faﬁ %pe%g ot CI%P é’ﬁ%lé C%ﬁﬂ ?éﬁlm

" st er eochem exglobeptylseyslopctyl andithedikst conpounds of formula (1)", as used

The term “another Zn-chelating group” refers to a group, which is capable of
25  interacting with a Zn-ion, which can be present at an enzymatic binding site.

Pharmaceutically acceptable addition salts encompass pharmaceutically acceptable acid
addition salts and pharmaceutically acceptable base addition salts. The
pharmaceutically acceptable acid addition salts as mentioned hereinabove are meant to
30  comprise the therapeutically active non-toxic acid addition salt forms, which the
compounds of formula (I) are able to form. The compounds of formula (I) which have
basic properties can be converted in their pharmaceutically acceptable acid addition
salts by treating said base form with an appropriate acid. Appropriate acids comprise,
for example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic
35  acid; sulfuric; nitric; phosphoric and the like acids; or organic acids such as, for
example, acetic, trifluoroacetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic,
malonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic, tartaric, citric,
methanesuifonic, ethanesulfonic, benzenesulfonic, p-teluenesulfonic, cyclamic,



herein, defines all possible compounds made up of the sane atons bonded by

the sane 15 sequence of bonds but having different three-di nensional
structures, which are not interchangeable, which the conpouna§ebﬂ‘en¥hﬂﬁﬂ0@
(1) may possess. Unless otherwise nentioned or indicated, the chem cal
desi gnation of a conpound enconpasses the mxture of all possible
st er eochem c¥A%/076&8¥neric forns, which said conpound ni ghtecpa®sess: Said
m xture may contain all diastereoners atd/ or enantiomers of the basic 20
nol ecul ar strycture of saj.d.conmpound. Al | stereochem cally isoneric forns of
the conpoundicyic: F-ammer lﬁﬂ‘f’ﬂr}gloﬁa}“ﬂﬂﬁdﬂcﬁa?lg%m or in adnmixture with each
ot her are i Abecdpdunids of formutar(Boddchliavdacidi¢ propstesyieaydfe coheriod astbeit
i nvention. The, btk Ry bQEHEbIRbadeR8dik fihg {04 B fork Winmdr € meant to
e b A s e

conpri se thoSe 25 conpoun f _fornu ereln one qor several nitrogen
atoms are oxFHiadleqreaRc oRiRoraapic base ARPIRRrIE RIES s AP COmATey fof RFSRPIN. oxi des
wher ei n ofie die anmoainof saitd) ehepdl katirand earehr-alkalipe petabsalts)e.gothe fishivmaadio, - ni t r ogens
are N-oxidiz + he £.0r . ist in their
tautoneric f rrrgl.ﬁ_ﬂlgﬁlg%t eSl&’f%ﬁﬁ@%ﬁ%ﬁ%%ﬁ&%&% e@#%%?ﬂ??yasghggbtg%ed in the
above f or nul engpthing. A-mgthsbDrgugaminephydgpbamine walispang salewid ypigo a¢ids syeh pr esent
i nvention. g Reeeimpls atkiling, ¢ysiefah@the likhe term "conpounds of fornmula (I)" is
meant to inckude I he, 1s M0 C : e Il salts and
al | stereoi slglr{r%tﬁmc%%forrrtg ?sefggﬁggg@gd%oe%gpﬁ?&tq ﬁeglg{dga?é% ngﬁgs‘?‘{’%‘%ﬁ deacet yl ase"
and "1 | DHC" addition ferarsdwhick thecempoundgof fomplaiibare pblg tof fapm. Hxasplespfynes t hat
renove acetykucgfmpgrefergonydrmgs,ahamm@@ﬂmépﬁge_of | ysi ne residues at the
N-termnus of a historic. Unless otherw se indicated by context, 7 Septenber
2006 WO 03/076395 PCT/ EP03/ 02512 -11- the term "histone” is neant to refer
to any hi st ofke prbistarepchemiellyiberpericiformsipicompomnds qfiformuln Maag U@L f r om any
T v S T R
t01 T L. . - - T o b ¢ P ~ ) ~
bnd MDA 0 SRS Pl i e e amen SORT st el el o o ot 070a
or fungal sointeschangaalile,vdrichihe ogmpstndsaf araslal (Rgnaymepsemdinlesp pbemyise of t hose
corrpognds of mfeﬂfo_ﬂw&iﬁdi&gted!"ﬂﬂ%_ﬁérﬁcﬂ@@si@faﬁé%ﬁ @fn bﬁtﬂl dnBdihpdded ther €St r ctions
apply: a) n ll:msxtu]fé otl a91 p%)sgl‘)lg gt%{e]déhenﬁgallgl ist)%ercl)d t](')rrgsr, w. chds)aid%%ﬁlpou dlmsxgﬁtc '

possess. Said mixture may contain all diastereomers and/or enantiomers of the basic

20  molecular structure of said compound. All stereochemically isomeric forms of the
compounds of formula (I) both in pure form or in admixture with each other are
intended to be embraced within the scope of the present invention.

The N-oxide forms of the compounds of formula (I) are meant to comprise those

25  compounds of formula (I) wherein one or several nitrogen atoms are oxidized to the
so-called N-oxide, particularly those N-oxides wherein one or more of the piperidine-,
piperazine or pyridazinyl-nitrogens are N-oxidized.

Some of the compounds of formula (I) may also exist in their tautomeric forms. Such
30  forms although not explicitly indicated in the above formula are intended to be included
within the scope of the present invention.

‘Whenever used hereinafter, the term "compounds of formula (I)" is meant to include
also the pharmaceutically acceptable addition salts and all stereoisomeric forms.

35
As used herein, the terms “histone deacetylase” and “HDAC” are intended to refer to
any one of a family of enzymes that remove acetyl groups from the e-amino groups of
lysine residues at the N-terminus of a histone. Unless otherwise indicated by context,



e) RLis -C(ONH(OH); f) R2 is hydrogen or Cl.6alkyl; 15 g) -L- is a direct.
bond; h) R4 is hydrogen; i) R5 is hydrogen; j) is a radical7 $&jteab&hdgsom
(a-1), (a-20), (a-25), (a-27), (a-28), (a-29), (a-41) or (a-42); 20 k) each
s is independently 0, 1, 2 or 3; 1) each R6 is independently selected from

hydrogen, h@jgysnfssedal kyl or Cl-6al kyloxy. A second gr O“Pcﬁépoislﬂis‘ﬂ esting
conpounds consists of those conpounds o{lﬁformjl a (1) wheréein one or nore of

the following restrictions apply: 25 a) is1l, b)ymsOorl; «c¢) t is 0,1 or
2, d) each Qtlieerm “hiséone’Rs meant-tEréBMbiaitistonedRotin, iNAuding Ay AH2YHRZB,g) -L- is a

di rect bond; ' -l ' o B ' sel ected
from(a-1),. gghgéf)anigﬁ gﬁg&f# }fg‘agﬁg%% or%%l_e ﬂ (ﬁCt%'gg%lg@( a-42); k)
each s is i nduseeesfimited 9, HDAG1 HDAC-2 $ HRACY, HRAK S HRAES sel ect ed
f rom hydr oge HDA®Y HDAC-30RIDAE-9 afid BDAGR] (K TheNiytone/ deaeipfiaselead algdBs - 12 A
third gr ogp gf.ia er estitn or;gg%%?%jo%ﬂc%onsi sts of those conpounds of fornula
(1) wherein Fve m@(P@Rﬁi’(&Ef—{) ourth group of interesting conpounds
consi sts of those conmpounds of fornula (1) 5 wherein R is -C(ONH(COH) and
-L- is a dir ddirstigooup.of Mtdredting cgmpampdodonsists ef theseicngpamdpof fiodsula Ahsi st s of

those cOMPOUGHsiont BF s HeHolNIRE £bfcndRs absty LONA( O and 2 i s

hydr ogen. 10 siL.xth group I nteresting corpounds consi sts of those

conpounds of ayhishl a (') wherein. R is -C(ONHOH), R2 is hydrogen and -L-
is a dirget bpmds0dériseventh group of interesting conpounds consists of -those
conpounds of c)ft%ﬂ,‘t%ﬁz;(') wherein one or nore of the follow ng restrictions

apply: —_—
d)eachQis ~ N ;

e) R' is -C(O)NH(OH);

f) R? is hydrogen or C;.salkyl;
15 g)-L-is a direct bond;

h)R*is hydrogen;

i) R3is hydrogen;

1) _® is a radical selected from (a-1), (a-20), (a-25), (a-27), (a-28), (a-29), (a-41)
or (a-42);
20 k) eachsisindependently 0, 1, 2 or 3;
1) each R%is independently selected from hydrogen, halo, C;_galkyl or C;_salkyloxy.

A second group of interesting compounds consists of those compounds of formula (I)
wherein one or more of the following restrictions apply:
25 a)nisl;
b)misQorl;
c)tis 0,1 or 2;
d) each Qs _C< ;
e) R! is -C(O)NH(OH);
30  f) R®is hydrogen;
g) -L- is a direct bond;
h) R* is hydrogen;
i) R® is hydrogen;
1 _® is a radical selected from (a-1), (2-20),(a-25), (a-27), (2-28), (a-29), (a-41)
35 or (a-42),

k) each s is independently 0, 1, 2 or 3;
1) each R® is independently selected from hydrogen, halo, C;.galkyl or Cy_galkyloxy.



15 a)tisO; b)ms0; c¢) R is-C(ONRBR9, -C(O)-Cl. 6al kanedi yl SR10,

-NR11C( O N(OH) R10, -NR 11 (O G _6al kanedi yl SR10, - NR"C( O) C=M(Septerier2006
anot her Zn-chel ating- group, 20 wherein R8 and RO are each independently

sel ected from hydrogen, hydroxy, hydr ox_xg_l_GaI kyl or am noCl. 6al kyl; d) R2
i s hydrogen, halo, hydroxy, amno, nitro, “Cl_6al kyl, Cl_6al kyl oxy,
trifluoronmethyl or di(Cl_6alkyl)amno; e) -L- is a direct bond; 25 fl R4 is

_ )
hydr ogen, hygdr ' I - 6al : '
L bal ko A groBFbT rerbi e EKRR AR, chfioss oF sy Eppo e BRI
di (C 1. 6al kle)fa‘.ﬁmrPo(LSi.C@]]‘ﬁ%QH)g) R5 is hydrogen; h) -Gis a radical
selected from(a-1), (a-3), (a-4), (a-5, (a-6), (a-7), (a-8, (a-9), 30
a-10), (a-11), (a-12), (a-13), (a-14 a- 15 a-16), -17), -18),

Ea- 19% , Ea- Z’égf?“r&( %r-"?l)if’f‘(“G%TQSZ‘)?E’}%,CE’(“QQ?‘%QS,C("P%“?)@?F*‘(OG%Q‘E)BB‘?“( éf’gé)ff,"gﬁadl)zé) :
(a-29), 6a- 3hereinR '3 )»-C(ONBRH) arlda1 3)a difedt Bdnd. (a-35), (a-36), (a-37),
(a-38), (a-39), (a-40), (a-41), (a-42), (a-44), (a-45), (a-46), (a-47),
(a-48) or (a-51); i) each s is independently 0, 1, 2, 3 or 4; 7 Septenber
2006 WO 03/ ATHRSIoRCHT infedStiag bdiAperisls cphsisté of thokyamamends dfoanulyDr oxy;

amno; nitro;.trihal oCls . \ Bal - 6al kyl oxy; Cl. 6al kyl ;

Cl- 6al kyl oxy‘?Vhe(EFl%gl ﬁy—ljcc(%gx{)w%gﬁﬁq&éfo e%}'car bonyl; C1-6al kyl sul fonyl ;
hydroxyd _6al kyl ; aryl oxy; di(Cl. 6al kyl)am no; cyano; thiophenyl; furanyl;
furanyl gubsjki i o : [ '].ﬂﬁﬂf | ;
oxazol yII?) oxézscﬁlgl%%lﬁnggﬁt?étgé wﬁg[j‘?ggéwolngrsﬁ%g}ggg:&%?%undgﬂgaa y @/i azol yl ;
tetrazol yl ; yhereisl Rdismd(O)NYHOBD\R " 1s hydiomen andL- is ©dirgdbryd-nor phol i nyl ;

pi perazi nyl; Cl_6al kyl pi perazi nyl; hydroxyCl-6al kyl pi perazi nyl ;

Cl1- 6al kyl oxyRi peri di nyl; pyrazoly; pyrazolyl substituted with one or two
subst i t uent sASeYBE: FQup PHIALerEstEE] RIPOBRdS Gonsisls &éhgeapwypeunﬂe opfarmylad)) ;
pyridinyl su\bﬁérbﬁwr@@rwidr@oﬁhgaalld%hgxwri@iron& gpply:or aryl; pyrinidinyl;

qui nol i [}él ; indole; phenyl; or phenyl substituted with one or two

subst i t dent s? tithependent | y sel ected from hal o, Cl-6al kyl, Cl_6al kyl oxy or
trifluoromethhisé®) R7 is hydrogen; hal o; hydroxy; am no; nitro;

trihal oCl-6alkyl, EIHRR RS Q8% | HrediyISR'®, -NR'C(O)N(OH)R ",
-NR''C(0)C,.¢alkanediylSR'?, -NR "' C(O)C=N(OH)R ' or another Zn-chelating-
group,

20 wherein R® and R’ are each independently selected from hydrogen, hydroxy,
hydroxyC,salkyl or aminoC,_salkyl;

d) R? is hydrogen, halo, hydroxy, amino, nitro, C;alkyl, C,alkyloxy, trifluoromethyl
or di(C,_ealkyl)amino;
e) -L- 1s a direct bond;

25  fHRYis hydrogen, hydroxy, amino, hydroxyCgalkyl, C,.¢alkyl, C,_salkyloxy,
arylC,_galkyl, aminocarbonyl, aminoC,_galkyl, C,_galkylaminoC, _galkyl or
di(C,_galkyl)aminoC, _galkyl;

g) R’ is hydrogen;

h) is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9),
30 (a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20),
(a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-28), (a-29), (a-30), (a-31), (a-32),
(a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44),
(a-45), (a-46), (a-47), (a-48) or (a-51);
i) each s is independently O, 1, 2, 3 or 4,



Cl. 6al kyl ; C1. 6al kyl oxy; C1-6al kyl carbonyl; Cl1_6allryl oxycarbonyl; Cl 15
6al kyl sul fonyl ; hydroxyCl. 6al kyl ; aryl oxy; di (Cl-6al kyl)am N&;Seh YA e
pyridinyl; phenyl; or phenyl substituted with one or two substePt uentrs2006

i ndependently selected from halo, Cl-6alkyl, Cl.6al kyl oxy or
trifluoronmetylysehssei ghth group of i nteresti ng conpounds consists of those
conpounds of ?orn@a (') 20 wherein ong, or nore of the f&’ﬁr@\]ﬁ?%’n
restrictions apply: a) Rs and RO are each independently selected from

hydr ogen, hygl)erxyhydrdiged;r}miqyﬁydrﬁw lemino; mitbytoil oGpdakigyl; tdvalalyigalkgivyy;; b) R5 is

hydr ogen, Cl - ﬁd K@igg@,{ﬁ!f@l éﬂllyéca'f%g{]loé}’glkm%*‘) g,f:l 6al kyl oxyd - 6al kyl

or di (Cl-6al ky radi'ca elected from(a-1),
(a-2), (a-3), }’S'{l ngl), hy ax;@l Gd((g q:yloxx éh(gf)] salkyl)amino; cyano;

(a-9), (a- 10), ( ahibphenylafutahyl; Feradyd sutsatubed withdrydokyC feally); bemzofufny(;a- 18) , (a- 19),
S0l i DGl T 0
(a-38), (a-39) Crealkyitjazolyhtetraolyl; pymabiginyk aymalyl; morghalindd) ; 30 d) each R6 and
R7 are i ndepen(tgrgblh(yjnﬁﬂiheﬁﬁﬁg; f)érmyll},)@ijrﬁgm g, eﬂgllngl hydroxy; amno; nitro;

tri hal od - 6al k oCl aI ll' Cl. ?al %ﬁgy

tr Cl
Cl- 6al kyl oxyClBﬁ@gﬁo 15341 @fraélé’lygﬁoé%%
cyanoCl- 6al kyl subsnyuhdowme@ahmubstm}@tscsﬂy@d B@th@lsdkyl or trihaloCy_galkyl;

hydr oxyCig 6al ky) dﬁm mﬁuuféawfmlcqwk Iéi;l)(, Qﬂcﬁ?'ohﬁly) PYmEARL;boNy! ;
di (hydr oxyCl- 6al k (’il ICl 6a8%¥ %ﬂ
di (C1. 6al kyl )aﬂi‘“ﬁ‘S@y 6&‘%‘ |p gt ‘)"élPrP‘FFdEItW%éHbRVP% no;

aryl sul fonyl ; amdgpeudertlyrsylectad from halopree;k,yl Canslkylox oerl thiBuecisthyl;
di (CL- 6al kyl } lgﬁydr%ﬁ%@ﬁy&m ; AR fito SBh MY calkyBRRIATGAKARRS VWO

03/ 076395 P P03/ Q
di (CL1. 6al kyl )a lﬁﬂ of‘b Crlikvispspamyli{getialorysproondy Gio: ¢ hi ophenyl ;

t hi ophenyd  subgilkyladiodylyhydioxyCi.salkyl; aryloxy; di(Ci-salkyl)amino; cyano; pyridinyl;

di (C1- 6al kyl)a y

di (Cl- 6al kyl ) a g’gj’ 5 glspés%t&@‘ihi gﬁer%?%@“{ffn%%ﬁeﬁdef'ﬂy selected

di ( hydr oxyCl- 6&P JFpme )ﬁlrdazol yl ; Cl-6al kyl triazolyl
5 tetrazolyl; pyrrolidi nyI p| peri d| nyI Cl- 6al kyl oxy; norpholinyl; Cl-

cal Kyt mor o gy nﬁ%%?%ér%&wg%ﬁ Bty SEERI bt of Biuit
Cl- 6al ky2thi puhesein g @mEapkipe o wlwwt@nwbﬂ nyI s uI fonyl ; '
am nosul f onyd)m®ped RZireyickinde pdndytthysylectadiirom hydogery hyireg), azi nyl ;
hydroxyC,.salkyl, aminoC,.salkyl or aminoaryl;
b) R> is hydrogen, Cy.ealkyl, Cs.jocycloalkyl, hydroxyCy.ealkyl, Ci-¢alkyloxyCj.galkyl
or di(Cy.galkyl)aminoCy_galkyl;

25 ¢ —@ is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8),
(2-9), (a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19),
(a-20), (a-21), (a-22), (a-23), (a-24), (a-25), (2-26), (a-27), (a-28), (a-29), (a-30),
(a-31), (a-32), (a-33), (a-34), (a-35), (a-36), (a-37), (2-38), (a-39), (a-40), (a-41),
(a-42) (a-43) or (a-44);

30 d)eachR®andR’ are independently selected from hydrogen; halo; hydroxy; amino;
nitro; trihaloC;_galkyl; trihaloC;.galkyloxy; C.galkyl; Ci.galkyloxy;
Ci-6alkyloxyC).ealkyloxy; Cj.¢alkylcarbonyl; Cy.galkylsulfonyl; cyanoCy.galkyl;
hydroxyCj.salkyl; hydroxyC;.salkyloxy; hydroxyCj.galkylamino;
aminoCj_galkyloxy; di(C;.¢alkyl)aminocarbonyl; di(hydroxyC,.galkyl)amino;

35 arylCj.¢alkyl)amino; di(C_salkyl)aminoCj_galkyloxy;
di(C;.galkyl)aminoC;_galkylamino; arylsulfonyl; arylsulfonylamino; aryloxy;
arylC;_galkenediyl; di(C;.galkyl)amino; di(Cy_galkyl)aminoCj_galkyl;



10 am nosul f onyl pi per azi nyi C1. 6al kyl ; di (Cl. 6alkyl) am nosul f onyl pi perazi nyl ;
di (Cl- 6al kyl ) am nosul f onyl pi perazi nyl C1. 6al kyl ; hydr oxyC - 68l Sept¢anpar2006ny| ;
hydr oxyd - 6al kyl pi perazi nyl C1- 6al kyl ; C1-6al kyl oxypi peri di nyl ;

Cl1- 6al kyl oxypi peri di nyl C1-6al kyl ; hydroxyCl- 6al kyl oxyd - 6al kyl pi per azi nyl ;
hydr oxyC 1. 6\%%3//{)79 C 1-6al kyl pi perazinyl C 1-6alkyl; 15 pepEpo32si2

(hydr oxyCl-6 1- 6al kyl ) am no; -14-
(hydr oxyCl- 6al kyI zquI 6al ky anm noCl- 6al kyI ¥rro| i di nl}:ll C - 6al kyl oxy;
pyrazol yl ; thiopl 122y i1 elkyBeming€ eeflkpstcianonghioghenwt i t uent s

sel ected Lrom Fﬁhﬁ?“‘*“y‘ ot o T T Kol e
phenyl ; phenyl ;ég%i@ﬁ:;%ﬁﬁ 69{11(;: F]:%]iﬁ\%p%jmq @Eﬁl%g%rséj& uer:)’ltb;

i ndependent | y saliydrexlyir gnined og yranyl;dmi Kly C;-saiyltiadokyl oxy,

hydr oxyCl4al kyl , &szfyi OBy piperidinyid, | iRYI8 tnk%é,mx ; hydr oxyCl4al kyl oxy,
Cl- 4al kyl oxyCl14 i Xllkly %)?@0 Hrpﬂn{%%[)Ih lr{yﬁl;@f}f Hz 4al iyl ) am noCl4al kyl oxy,
di (C _4al kyl ) amrid; a | kyl ,

di (Cl-4alkyl) ammoafioliayky 41K, @a&aﬂwﬂgmﬂzmmc1%dkjdpippraz:nleI_Galkyloxy;

pi peridinyl C1- 4t &xlh(m;mm%@dwkﬁl cﬂganayl Q;'créﬁl Kol

am nosul f onyl pi peraz era% }/ 4a| kyl ,
di (d - 4al kyl )amaﬁﬁg‘lﬂ‘ Ay 1R5=F%y I loxy, ammosul p1perazmy1
di (C1-4. aliayl )armmmmlfdwlpypqmmgﬂ(alzdalkyll @i1C daalkyl) hminboypdfonylpiperdzihiy | pi per azi nyl ,
gdzlgﬂa oi;l:o:(%lari gégéﬂﬂﬁoq;lﬁo‘iﬁlﬂf%& mgk égllk%y ﬁﬁ%()@}gé]kﬂgp{% py | perazi nyl ,
30 (hydroxyd _4alhy alkylpinerdziyKarsalk Yné lIPen nyl;
Eﬂygr Oxygi42| r)élol(smyléﬂiﬂmeh)ﬁmﬁmquyl hydroxyCl-aalkyloxycll _6zllkylpllpeézizl11n>ilk |
ydr oxy a yrrolidiny al kyl oxy,
nor phol i nﬁ%Cl 4ab%&§i%ﬁéﬁbﬁﬁﬁ%@£§ﬁ&$ﬁ lgll)qﬁil ;Ml pggaz;layll
Cl4al kyl pitper azi yiea bR I8y sallgyDamingy Y- 12 Y 6 A HYKYL 35
h?/gr I();(yCI 4an-kZ|p§ﬁ%IMnyldi &aﬂ%quy}&zo%hlﬁylb})rmyltmyrazdly( $ubstituted with two
al kyl ) am no
am nosul f onyl pi pera2| nyP%?Lﬁéjlr?ﬁ&?bPﬁﬂgrg@h h%alkﬂ (Bingim?'l éhnn\y%]o 7
Sept ember 2006 sWstityedovi GB@&aﬁ@WEPOW]@BdeIBQmAOBW&GBd > Pk er r ed
conpounds consi %hélypiubﬁthﬁt%ﬁ WiAHRE, U6 Br thfee betsHtbbRs (ndpehB@HI sélectdddraind RO are

o0 4B o i B bl Ao FQ*%%WCF?;FK'W
hydr oxyC 4a| kyl mﬂyprce@ﬁﬂkxl@mmrw&lm@lkylw, Craaliryl@syCoaalkyeani nod . al kyl :
aminoCj_salkyloxy, di(C;-4alkyl)aminoC,_4alkyloxy, di(C;.4alkyl)amino,
di(C-4alkyl)aminoCj._4alkyl,
di(C;.4alkyl)aminoCy.4alkyl(C;.4alkyl)aminoC,.4alkyl, piperidinylC;.salkyloxy,

25 pyrrolidinylC;_4alkyloxy, aminosulfonylpiperazinyl,

( aminosulfonylpiperazinylC; 4alkyl, di(C;_salkyl)aminosulfonylpiperazinyl,
di(C;-4alkyl)aminosulfonylpiperazinylCj.4alkyl, hydroxyC;.4alkylpiperazinyl,
hydroxyCj.4alkylpiperazinylCy-4alkyl, Cy_4alkyloxypiperidinyl,
C1-4alkyloxypiperidinylC;.4alkyl, hydroxyC;4alkyloxyC;_salkylpiperazinyl,

30 hydroxyCj.4alkyloxyCj.4alkylpiperazinylCj.salkyl,
(hydroxyC;_4alkyl)(C;.4alkyl)amino, (hydroxyC;.4alkyl)(C;_4alkyl)aminoCy.4alkyl,
pyrrolidinylC;_4alkyloxy, morpholinylC;_salkyloxy, morpholinylC;_4alkyl,
Cj-4alkylpiperazinyl, C.4alkylpiperazinylCj_salkyloxy,
Ci-4alkylpiperazinylCy_4alkyl,

35 hydroxyC;.4alkylamino, di(hydroxyCj_salkyl)amino,
di(Cj4alkyl)aminoC;_salkylamino, aminothiadiazolyl,
aminosulfonylpiperazinylC;.4alkyloxy, or thiophenylCy_4alkylamino.



-(Cis aradical selected from(a-1), (a-2), (a-3), (a-4), (a-5), (a-6),
-7), -8), -9), -10), -11), -12), 13 14 -15),
EZ 1)6),(?a-)17),(?a-)18),(a(a-)19),(a(a-)ZO),(a(a-)Zl),(a(a )22)(a(a )273§ép%f‘83§'4%‘?°6
(a-25), (a-26), (a-27), (a-28), (a-29), (a-30), (a-31), (a-32), (a-33),

(a-34), (a 36), (a-37), 10 (a-38), (a-39), (a-40 a-41), (a-42)
(a-43) or (;?él%/&g}gnd each R6 and R7 ar e i ndependent | y se%’gﬁ’!("%‘&"ﬁ‘bm
hydr ogen; hal o; hydroxy; am no; nitro; Xri hal oCl_6al kyl ;

] o oo o bt B o
u X
hydr oxy>C/:1 6al kg%écﬁ& FFf/G?%‘)%?I%Y ‘%jg?‘{wlﬁﬁ%ﬁﬁ ﬁ?‘ﬁh&f ’S‘gl kyl gxy Y
di (C4- 6al kyl ) arhydoe € hyelkyl, ambioChyatkyborya@inddeilky| ) am no; aryI Cl- 6al kyl ) am no;
i TR e
di (O _6al Ryl 1 140 a _6al kyl
d: ECI - GZI kgl ga »Cl . 6al k Cl %Slal) ?21¥Ir]§)am ngCI y glano t hi ophenyl ; 20
t hi ophenyl ~subs df éEPdWP ecte'chrom (a-1),(a-2), (a-3), (a—4) (a 5) (a 6), (a-7), (a-8),
di (C1- 6al kyl )am-ap@ 1®adakndh, (£12%5 &d-13y ] p-ad), w1d); 6al kyl ,
di (Cl . 6al kyl 6al
d: Ehydr gxyé )23%2 I%am n((g%}g) éacﬁé ‘1%26?(&&)2@(3{31% 31%18‘16?‘1%8?0@63%| triazolyl;
tetrazolyl; pyf@8éD @by @28} ﬁb?‘?)dqaﬁ}} (;&%aﬁakw day4: 5@#@1%}1
814211:%;:,17%[ Bgflﬁa-gsr?l (a-3% r(@-laoj (dy1)Qa-4Gpdakaph Gp<c¢744%5ndirlo(r)phol i nyl Cl 6a| kyl ;
. 6al kyl pi p%a}gﬁiz Xc} Ayﬁnxe'@ye@aﬁq é o] p%drga%‘n %é&?rg%lmum nitro;
am nosul f onyl pﬁ})‘lﬂb&zwﬁl})’c‘fﬂ Blalrl P’@f per azi nyl ;
am nosul f onyl pqucgﬂaylbfwl(;hlkﬁiak)kyﬂl,galﬂyléﬂonﬁaprﬂk;&mlﬂoaﬂuéyfamlmkﬂer azinyl ;

di (Cl -6al kyl)a yCl - 6al kyl pi era2|nl
30( hydr ox >C/:1) 62&“%8? lﬁmgiﬂ%ﬁﬁ)@zg{l%ﬁgy @%g@é £r92fjper| di nyIy PP Y
Cl- 6al kyldxypi a@m h@,‘i’tyésé‘l Gysalkyhgminpsaghonyls diRydresyl epallyrmifiopi per azi ny! ;
hydr oxyd - 6al kﬂmﬂ!@kyﬁahxhyJ iqeulaghanindl Baylsyy;;

E%g;ggglélgglk %ﬁy@%b a{&nﬁ%&&? aéyl ull<fo1lyl ar ISLIII ){Fr&lf al kyl oxy;
pyrazol yl ; thi éﬁﬂézaﬁﬂkp‘}q diyl; 156“( an%%ét(étﬁ’ﬂlﬁ’ awqoﬁus 35 substituents
sel ected from Gxt@pganl)amfnoC[ lgdllajlmi;lsalﬁyijakyﬂocﬂaylkyldd:ywd),, thiyphéndli; Ny |

henyl + 3 Sept U] ittt Sy B QR o R i
substituents i Ad€peatidamingCseallnd i @esalkylpiperagiayls-calleyl s,
di(hydroxyCj.galkyl)aminoCj.galkyl; furanyl; imidazolyl; C,.¢alkyltriazolyl;
tetrazolyl; pyrrolidinyl; piperidinylCi.galkyloxy; morpholinyl;
Cj-salkylmorpholinyl; morpholinylC,.¢alkyloxy;
25 morpholinylC;.¢alkyl; C;_salkylpiperazinyl; C.galkylpiperazinylC;_ galkyloxy;
C1-¢alkylpiperazinylC,_galkyl; C;_salKylpiperazinylsulfonyl;
aminosulfonylpiperazinylC,.¢alkyloxy; aminosulfonylpiperazinyl;

aminosulfonylpiperazinylC; galkyl; di(C,.¢alkyl)aminosulfonylpiperazinyl;
di(C;.galkyl)aminosulfonylpiperazinylCj.galkyl; hydroxyCi.ealkylpiperazinyl;

30 hydroxyC;.galkylpiperazinylCy.galkyl; C1.¢alkyloxypiperidinyl;
Ci-galkyloxypiperidinylC;_galkyl; hydroxyCi_salkyloxyC;_alkylpiperazinyl;
hydroxyCi-galkyloxyCj.galkylpiperazinylC;_galkyl;
(hydroxyCj.ealkyl)(C;.salkyl)amino; (hydroxyC;.ealkyl)(C;.ealkyl)aminoCy_galkyl;
pyrrolidinylCy_galkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl substituted with two

35 substituents selected from Cj.galkyl or trihaloCy_galkyl; pyridinyl; pyridinyl
substituted with C;_galkyloxy or aryl; pyrimidinyl; quinolinyl; indole; phenyl;



Cl_6al kyl, C1-6al kyl oxy, hydroxyd -4al kyl, trifluoronethyl,
trifluoronethyl oxy, hydroxyd _4al kyl oxy, Cl. 4al kyl oxyd - 4a17 K¥heeiiber 2006
ani noCl- 4al kyl oxy, 5 di (C1. 4al kyl ) ami noC1_4al kyl oxy, di (C1-4al kyl ) ani no,
di (Cl_4al kyl ) am noC1- 4al kyl ,

di (Cl_4al kyl ) am noC1- 4al kyl (C14al kyl ) am noCI _4al kyl ,

pi peridi nyl C1- 4al kyl oxy, pyrrolidinyl Cl_4al kyl OoXy,

am nosul f onyl ppﬂ&fyﬁguugmmeﬁmm 8né Wb @wﬁ&s ﬁ%gﬁaaﬁy kfdbpéiileity selected from
di ( Cl4al kyl )an]g osul fonyl pi per azi ‘nyl, di(C
(0}

1- 4al kyl ) am no8¥Pf ¥APPpi per azi nyl C 14al kyl, hydroxyC 1. 4al kyl pi per azi nyl ,
10 hydr oxyd _4al kalkpl, fegakyloyy, (hydttﬁlykyhalkﬂltrﬁhiokgthahylp'trﬁhroir@thethylpxy;l

2 i S bR AR 01 11
(hydr oxy&l4al kg(q @kﬂhdnh(iyb@amlkbdpxy, d1(C1 4a1ky1)am1no di(C, 4a1ky1)am1noC1 _salkyl,

hyd d - 4al
ot phol 11 G ?@k f’*lm‘tmﬁﬁg %@%@Wygﬂﬁi Shgigicihiiesin.
CL. 4al kyl pi per avireid iyl Chaplkylogy,amingsplfon ameyqzmy er azi nyl c 1- 4al kyl |
hydr oxy - 4al kDSt BUSIRORO GUIRUIEY A Minol by am noc

i apenar s 4Picknes B dins e e @%‘r%?y&ﬁé%&é stiinds
consi st gpof thag ﬁoﬁ?@})@ﬂlﬂdgl pé&fazih lombn: 1,10, salbRKk@pipetidihgl, O; mis 0; R
| NR OO 1. ba kar By PrBRPEOIT R & %F%erw%%%h\'&g% “BRypingrazinyl,
Zn- chel ati ng- ghpdmxy@gxaﬂtﬂoﬁ&,aa&yﬁ@pmaBnﬁégkalkyldependent ly selected from
vdr oy an no AT B bl vl tlo, ARAPSCr SRS H G b BmoG RSy, "ol o
di (CL- 6al kyl )amm@hdmij144&1kalouy,rm@lmhblfmw¢1 @@ksﬂmxy, quhtrlnghAaHWdir oxy, anino,
i oG To6al ky L el aiR A, noﬁﬁ@’éﬁ“?‘t‘%“c’35‘2‘%“3"%a?‘§"y|k>y2m noa - 6al kyl 2" Rs
i s hydrogen; i §|aak&1@m9aazlrsyé%¢q1@d from(a-1), (a-3), (a-4), (a-5), (a-6),
(a-7), (a-8), (3dBxyC, Hkylarpeb! &i(lRK0:3Q00alkYPRF0076395 PCTI EP03102512 - 17-
di(C,_salkyl)aminoC,;_salkylamino, aminothiadiazolyl,
aminosulfonylpiperazinylC, 4alkyloxy, or thiophenylC_salkylamino.
20
A further group of preferred compounds consists of those compounds of formula (1)
wherein t is 0; m is 0;
R' is —-C(O)NR®R’, -C(0)-C,.¢alkanediylSR ',
-NR!''C(O)N(OH)R'?, -NR''C(0)C) ¢alkanediylSR', -NR''C(O)C=N(OH)R " or
25 another Zn-chelating-group wherein R® and R? are each independently selected
from hydrogen, hydroxy, hydroxyC,_salkyl or aminoC,alkyl;
R?is hydrogen, halo, hydroxy, amino, nitro, C;.salkyl, C;.alkyloxy, trifluoromethyl or
di(C,.¢alkyl)amino;
-L- is a direct bond,
30 RYis hydrogen, hydroxy, amino, hydroxyC.ealkyl, C;_salkyl, C;.galkyloxy,
arylCy _galkyl, aminocarbonyl, aminoC,_.galkyl,
C,.¢alkylaminoC,_galkyl or di(C,.salkyl)aminoC,_salkyl;
R’ is hydrogen;

—@ is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9),
35



(a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18),
(a-19), (a-20), (a-21), (a-22), (a-23), (a-24), (a-25), (a7ZBepteniter2f6
(a-29), (a-30), (a-31), (a-32), (a-33), (a-34), (a-35), (a-36), (a-37),
(a-38), (a-39), (a-40), (a-41), (a-42), (a-44), (a-45), (a-46), (a-47), _
a-48) or (a-51 5 each S is independently 0, 1, 2, 3 or,A4, i-s, hydr ogen;
hal o; )hydr((ﬁy 2%5!3 nitro; tri haFoCI ﬁ I Kyl tr| haI oCl pg%maﬁlz?%z';% Y ]
Cl_6al kyl ; C1_6al kyI oxy d . 6al kyl car bonyT ; Cl. 6al kyl oxycar bonyl ;

a “6al kyl sul f0nydLIog:(xdupw%ﬁ%&xbwmﬂﬁ&mmﬂl(e( O, @alsk Y- m:iarm cyano;

t hi ophenyl ; furgr?/l %&%?ﬁ%@ ?#1}&82)(6&(5?3*{' U@’s{%’i l()h,?%éb t%)aryl and

benzofuranyl
Cl_6al kyl ;  Ct - Gal3ky(h-B6), £z dT)y(a-360.&e- ﬁ'é)z@f%sl) (a-§9)r of@)darit), (a-f3)r @cﬂ@l
nmor phol i nyI C‘ﬂ]a_@,el(ggmw)cﬂalﬂybr apiiper azi nyl ; Cl6al kyl pi per azi nyI ;
hydr oxyC, 6a| Kk kyl oxypi peridi nyl; pyrazoly; pyrazolyl
subst it ut &d vﬁa%/my‘éﬁ’é{%nd?%ol%%ﬁt%f‘l tuents sel ected from Cl-6al kyl or

tri hal oCl- 6al&js hydsygenchatpy hydrpyy: ialiney nitrogtibale€ ekl tilalaCi@alk@axkyl oxy or
one. or Luo suboy} T e ALY, G R O e O S salkyly
Cl- 6al kyl oxy or& @h?y&ﬂﬁ?Wﬂ'gin 8 h?ry:lcg(y @&F‘d@‘@&)alwg?d“ ’droxyy ani no;

ni tro; trihal oGhiopbényl;|fgranyl; mmhmmbﬁmtwldxwdromx Gﬁlk)&,diehgdfl;raﬂl_Gal kyl oxy;
hjyd?gl(t)gl 621?(;%&2%} g)%%wl%mﬂlg%mmedm no Lakgbo P?lljl nyl; phenyl; or
phenyl ~subst i tu&éﬂwt’f‘ﬁo %ée‘@%q[lmygéﬁé@?m&ﬂ% Q{E\Pﬂieﬁdent |y selected from
hal o, Cl - 6al kyl C.4alkybadrighdlioxly piperazinylf | uor onet hyl . 25 A group of nore
preferred corrp {I&ﬁ(y}b%;}%l?ntyﬁ h9&:ok§t91.6§lk919ﬁ§9ﬂhhﬂ§ils of formula (I) wher einnis

1 mis O or each

O IS
hydrogen or Cl %leﬂah‘}'}oxmlﬂeﬂdf@’l &WP@%WBH%W“ eg“h??%‘%é'éw; R5 is hydrogen
A is a rddi cal sbitivnecelectodiréma-Chsalkylar ihploCy.aalRB) pyrideyR pyridifyd- 28) , (a- 29),

ndependent 1y 35 Sara e (R EAPRERREE poinlinh eiuR i EROARE Py oy A

group of even rﬂbﬁ’@'l ﬁ?féfl@ﬁdé’ﬂt heqng 96 byRrsb %Wtsslﬂfkpﬁfdelﬁth’cﬁfré%@)ff%@ﬁ’@s of
formula (1) wherealksl, Elxaﬂkﬂoxymrltsﬂlﬂ)rmetﬂy,l t |s 0, 1 or 2; each Qis C ;Reis

-C(O NH(OH); 1 9f8o: K c;iln c 9%7() R5|s A
35 hydrogen; aﬁ%Raérhg%(gg&l blo Jh“”‘?ﬁ U% 63 th 1 aﬁ)@%&y’z
(a-29), ()a 41)Cigplkyly Ca.p8] kyl@sveﬁlgahéca#r?a @ ‘I’V’CG ’or 2: and each R6 is
i ndependently C,. 6a]kylsu1fony1 hydroxyCy._galkyl; a.ryloxy, di(C;-galkyl)amino; cyano; pyridinyl;

phenyl; or phenyl substituted with one or two substituents independently selected
from halo, C;.galkyl, Cy.¢alkyloxy or trifluoromethyl.

25 A group of more preferred compounds consists of those compounds of formula (1)

—_—
whereinnis 1; mis 0 or 1; tis 0,1 or 2; each Q is ~ :R'is —C(O)NH(OH); R?
is hydrogen or C,salkyl; -L- is a direct bond; R*is hydrogen; R’ is hydrogen;

is a radical selected from (a-1), (a-20), (a-25), (a-27), (a-28), (a-29),
(a-41) or (a-42); each s is independently 0, 1 or 2; and each R® is independently
30 selected from hydrogen, halo, C;.galkyl or C;_galkyloxy.

A group of even more preferred compounds consists of those compounds of formula (I)
e
wherein nis 1; mis Qor 1; tis 0, 1 or 2; each Q is C\;Rl is
~C(O)NH(OH); R? is hydrogen; -L- is a direct bond; R* is hydrogen; R’ is

35 hydrogen; :: is a radical selected from (a-1), (a-20), (a-27), (a-28), (a-29),
(a-41) or (a-42); each s is independently 0, 1 or 2; and each RCis independently
selected from hydrogen, halo, Cj.¢alkyl or Cy_galkyloxy.



sel ected from hydrogen, halo, Cl.6alkyl or CI-6al kyI oxy. 7 Septenber 2006
WO 03/ 076395 PCTI EPO3/ 02512 -18- The nost preferred conpountiS¢membep2@ded No
3. NX HO NN O conmpound 3 5 The conpounds of forrmula (1) and their
pharmaceutical |y acceptable salts and N-oxides and stereochenically
isoneric forns thereof may be prepared in a conventional @ﬁg@ ,ngeneraI
synt hesi s r S B °encorrpassed as exarrplg a) Hydroxam c aci ds 07fD ornul a
(I') wherein R3is -C(ONHOH), said co )yunds being referred to as
conpounds of formula (1-a), may be prepared by reacting an 10 internediate
of forrrula(ll) with an a orlate aci d ch as for exanple, trifluoro
acetic acid (CF Pre@&ipg [ med in an appropriate sol vent,

such as, for exarrpl e, net hanol CHam N---~I G - (~ CF3000H
~0-1J 3z)E~ 0. Q= (CHZ)n p (Y ﬁ/() (W), X' /T (g-Wh H
LN~(CHHr rCG-(CR3 I-Y RS Rg (ft- b) ermedi ates of forrmula (I1) may
be prepared by reacting anad diate of formula (I1l) wth an
intermediate of fornula (1V) bn the @mgpent® of appropriate reagents such

as N-(ethyl carboni m doyl)-N, N-di net hyl -1, 3- pr opanedi anri ne,

nonohydrochl oride (EDC) and 1-hydroxy-|H benzotriazole (HOBT). The reaction
may be pebf ofiredomppunds of forimiikd @) anol therphaguashutiosliy agreptable ealtshndSMxides THF. 20

7 Septenber 2008eredMReRRA1Y REReriE et MR Be prepared in a conventional

manner. A general synthesis route is encompassed as example:
a) Hydroxamic acids of formula (T) wherein R! is ~C(O)NH(OH), said compounds
{ being referred to as compounds of formula (I-a), may be prepared by reacting an

10  intermediate of formula (I) with an appropriate acid, such as for example, trifluoro
acetic acid (CFsCOOH). Said reaction is performed in an appropriate solvent, such as,
for example, methanol.

4
0 CF;COOH
—(CH,),

O /u}l >—L“—\_)—<Cﬁz>r$—c—(c1z3z)t—@ >

j‘l — L——\BHJ?CH»;-I,\I—C—(CRE—@

15 b)intermediates of formula (II) may be prepared by reacting an intermediate of formula

{-a)

(IIT) with an intermediate of formula (IV) in the presence of appropriate reagents such
as N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-propanediamine, monohydrochloride
(EDC) and 1-hydroxy-1H-benzotriazole (HOBT). The reaction may be performed in a
suitable solvent such as a mixture of DCM and THF.

20



fi -19- J~ Q:SC/-I-(CHZ)nPOiO, HO - | YL-TQ(CH2MNG(CR3A~ + 0 Z
RRR (M (N 4 0'OM-CHZ)~03EDCC H /[ (CH);T- .7Ceptember 20065T |
YRS R c) internediates of fornmula (111) nmay be prepared by reacting an
i nt ernedi ate of forrrula (V) with an appropriate base such as NaCH in the

presence of le 5 solvent such as ethanol. R4 Jl 2)a O

. />--‘9‘ﬂ§w—7{‘ )m-C (CR3ah~ I Y Ry, R (V) Ra4 %f&%’“ﬁ?
/ (CHZ) NG-(CR3r A 1Y RS R2 (m The conpounds of formJIa (1) can al so
conveniently be prepared N ng solid phase 10 synt heS| s techniques. In
general, solidj)phage syni-pesis inv ves re ctlng rme- diate in a
synt heS| s w R a\_ %WW@F:F rte i nternedi ate can
then be carried off't hrough a nunﬂ’er of synt heS|s steps. After each step,
filtering the restn and washi@y it numerous tinmes wi™h various sol vents
remove inpurities. At each step the resin can bg split up to react with
various internediates in the next ste hus 15 a Iovm ng for the synt hesi s of
a |l arge nunber of conpewnds. Af A tep‘ Sz}e _QE_Q the resin
is treated w t h—a—+eagert—or processtto \_3 eave n'sfro lhe sanpl e.
More detail ed expl anat¥#®h of the techniqugs uged in sol i d phase chem stry is
described in for exanple "The Conbi natorial |ndex" (B. Buni n, Academ c Press)
and Novabi ochem s 1999 Catal ogue & Peptide Synthesis Handbook (Novabi ochem
AG 20 Swi t grinteafietiatexadf ot OANPmay Bt by Bacting hitineitediate of

formula (V) with an appropriate base such as NaOH in the presence of a suitable
5  solvent such as ethanol.

R4
0
PN /G Q NaOH
0 \-l Y/>—— L—N \_)—(CHZ)—N—*C-(CR32)-“® >
R? \2
R4
/e,
J\ />— (CHZ),;—N-—C—(CR3 — A
R

The compounds of formula (I) can also conveniently be prepared using solid phase

10  synthesis techniques. In general, solid phase synthesis involves reacting an interme-
diate in a synthesis with a polymer support. This polymer-supported intermediate can
then be carried on through a number of synthesis steps. After each step, filtering the
resin and washing it numerous times with various solvents remove impurities. At each
step the resin can be split up to react with various intermediates in the next step thus

15  allowing for the synthesis of a large number of compounds. After the last step in the
procedure the resin is treated with a reagent or process to cleave the resin from the
sample. More detailed explanation of the techniques used in solid phase chemistry is
described in for example "The Combinatorial Index" (B.Bunin, Academic Press) and
Novabiochem’s 1999 Catalogue & Peptide Synthesis Handbook (Novabiochem AG,

20  Switzerland) both incorporated herein by reference.
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7 Septenber 2006 WO 03/076395 PCT/ EP0O3/ 02512 - 20- The conpounds of forrrul a
(1) and sone of the internedi ates have at | east one stereogesrgg&n%gtzhg I n
their structure. This stereogenic centre nay be present in an %
configuration. 5 The conpounds of forrmula (1) as prepared in the herei nabove
descri bed processes can be racem c mxtures of enantiomers, which can be
separ at ed f r'¥0¥HE3%Nnot her foll owi ng art-known resol uti oRCHES®AMEes. The
racem c compounds of formula (1) may b&€0converted into the correspondi ng

di ast ereoneri.g salt ctio iral acid. Said

di ast er eoner |]§le ¥ lfn%? ﬁgfogﬁnga éjrﬂlgm% hfi lﬁg%gglﬁﬁeégavefaggasiﬁn exarrpl e, by

sel ective or aqrmmenmtream their afructures tihisrstesgngenip eendri anay ibe peesant araa B per at ed
there from byand &mfiburatféh. @l t ernative manner of separating the enantioneric
forns of the conmpounds of formula (1) involves Iiquid chromatography using
a chiral stationary phase. Said pure stereochemcally isoneric forns may

al so be déri vide compenndhef foomula dpqmetiareg ip thediestrebaschenbabgrbesies omer i ¢ f or s

of the appropi r%&éﬁnﬁ(ﬁhb%eﬁ%ﬁ%&ﬁ%ﬂ&?caﬂ%% AR ﬁ&ﬁ‘%néefh@théxeac'f I on occurs
st ereospecific st er eol sagrre 'S ag ired, said

ﬁl X Prefera IE]/ 3 E

conpound woulfalHENE Fkpe FEaQfutan peice ‘E tﬁ STAFFIRIC CHRPH i on.
These net hodsewohvertad intmthe gercaspdnding ipsteycomend saltcfiomms byakdction wuh @ starting
materials. 2Q,{g. GHIPRN! S5id asbROMM: CoaltIrbrms! REBUALIRG Slllahfd oY accept abl e

acid addition sa stereoj sqQneri ¢ or ns val uabl e

phar macol8gi cErmplediyeriertdxe or fragtiont! crysiallizationand éherﬁ“ﬂwrs&é%ﬂé@ﬁwdase ( HDAC)

i nhi bitory efthere fromByiatkalinAe altertivimantietl efSse parathighhelerfaptionteni fdrisioh thet he
abpornmal gro ni stering
annef fecti ve\@%ﬁ\g%r{dﬁ ‘8# fogm%lgﬁgkn‘&%%;quﬁich&&ﬁﬁ%?éﬂ}%@mﬁ%bm t?ro growt h of

cel | s ref er s Phaseed3if PYE s\pEeRclicHdral e isgwpic (ormsBayalso by ?(bﬁf‘éﬁl henpchani sms
(e.qg. hI gsshofcoﬁespbﬂ(ﬁﬁg pude stbiebdheinjcally RoBerid fotmicisfshd ekp@rdpﬁ!ite bﬂaf itingn of tunour
gr owt ation

andl or ggop;?ﬁz{t&%aﬁé ro%ée&ﬁxﬂ?th@{%f.&{oﬁ‘%égxrsa{t%@éséemflﬂ&ﬁﬁﬁIf}éﬂeraﬁlly i Jp@élhé

neovascul ari AEAemSF isidesiisdysaid Cogﬂoupﬁl“éouiqﬂiﬂeﬁifﬂ‘#‘%ﬁhzeﬂIW(S@S’P%R??‘H@s a net hod for
i nhi biting t uiedkidsof prepdration. Tickss methodsrwill gdvantagedukBGinipley caamionieriedilya conpound
of the prese%riM hQbsad o a subject, e.g. a mamml (and nore
particularly*a n need of such treatrrent In particular, this
invention provides a method for inhibiting the growth of tunours by the

adm ni st pati qrmea&npéunamoﬁtﬁﬁﬂi {I) ehePphBALeutibally HR ceptabRidUcEdiEbn sdNe afd esent
i nventi on. sfaer ocsomeni forﬁmym%féofghawbﬁnab%aggacoﬂgfcgll prgé%meg)'iln th?trtﬁeym)t limted

to, lung cancer
have a hlstone deacetylase (HDAC) inhibitory effect.

This invention provides a method for inhibiting the abnormal growth of cells, including
25  transformed cells, by administering an effective amount of a compound of the
invention. Abnormal growth of cells refers to cell growth independent of normal
regulatory mechanisms (e.g. loss of contact inhibition). This includes the inhibition of
tumour growth both directly by causing growth arrest, terminal differentiation and/or
apoptosis of cancer cells, and indirectly, by inhibiting neovascularization of tumours.
30
This invention also provides a method for inhibiting tumour growth by administering
an effective amount of a compound of the present invention, to a subject, e.g. a
mammal (and more particularly a human) in need of such treatment. In particular, this
invention provides a method for inhibiting the growth of tumours by the administration
35  of an effective amount of the compounds of the present invention. Examples of
tumours which may be inhibited, but are not limited to, lung cancer (e.g.
adenocarcinoma and including non-small cell lung cancer), pancreatic cancers (e.g.
pancreatic carcinoma such as, for example exocrine pancreatic carcinoma), colon



adenocar ci noma and including non-small cell lung cancer), pancreatic cancers
(e.g. pancreatic carcinoma such as, for exanple exocrine paSeptathecr 2006
carcinoma), colon 7 Septenber 2006 WD 03/076395 PCT/ EP03/ 02512 -21- cancers
(e.g. colorectal carcinomas, such as, for exanple, colon adenocarci noma and -
col on adenogB)yseRifst at e cancer including the advanced diggqa§8302512
hemat opoi etic tumours of |ynphoid linegge (e.g. acute |ynphocytic |eukem a,
B-cell |ynphoma, Burkitt's |ynphoma), yeloid | eukem as (for exanple, acute
nyel ogenous taacste (@ g cBofeéth dajcindnimg ) soctohsf fot &xamplen colomadeaocardinaacdspl ast i ¢
syndronme (MDD ] ol I af: comas and

Hion djuv{?aﬁn%ispéﬁ%ate 9&%&{]{}&%{;@ th@hdvihded aftedle, ﬂeh@fog&éﬁ&

r habdonyosar conas nonas, er at gcar cl nonas, neuro stomas, glionas,
beni gn t urpufumenrstof ymyhpid lingagg (e.giasyta Lyampbaitis dpkemia, Brcglh bmphama, nona (e. g.
advanced br eBﬁﬂdtﬁdmﬁlﬁcl)ma),Khﬁmﬁ& leuRémihd (EsTR X amply, Ak e @ﬁyerbigagﬂaleut&naﬁiﬂer
carcino an ider ar.ci nona. T 0 n rding to the

i nventi gﬁs m@‘]@@)ﬁgg%f%@“g célg C%rh%’geg%é% Pee %ﬁ%@e@ﬁf t(‘)nrnogrﬁé)ﬁpl e: a) the
sensi ti sat i omesshchymabengin tee. fibxosaredieas apd rhahdomypsas¢osnas), metanpmas, conpound

?ccorcliiSrl? tOtte_ialf&axicﬂ;\eseﬂa;,in&ﬂoth@a‘t&ﬁ&,, glibatak,enigh tdue bf the Elafl(ed.i on of the tunmour
or re 1 1N

g capcer; .b) treating arthropathies and, osteopat hol ogi cal
condi t T ons. o(FEREACEPE R P T 6oLV eng e RGHE L Aey (R GHT
arthritis, gonaty, capihonza; bladder racinpwae pridepidermal tareinoing, ankyl osi ng spondylitis
and systgm c |upus erythematosus; c) inhibiting snooth nuscle cell
proliferation including vascular proliferati 20, di sorders,

¢aiaE e i

t1v
at her oscl er osTeFOREY B8 fathe yivetiop may “?eﬁff?'éﬁ?ﬁl‘}lff?emmoﬁﬁns and
dermal condi foremasapiuich as ul cerative colitis, Crohn's disease, allergic
rhinitis, oraf b fe schdh SRaR6urs FAMRER VY ddninisRERd B cofiftling Behcet s
di sease, transplant rejection, uti gtgrlg,, al’l e;egl_c der n‘?thl ti's, al opecia
areata, scl eroderaﬁ”ii’,rdlgé(Q Higyentiop bsfareaduring opftes inyasiatiop of ths imgupfor i apet es,

system cli upus ensghtigoabaesi s, Kawasaki's di sease, nmultiple sclerosis,

erphysem,  SySby bl @flcpafid AR ANGEARE inkitine Slon ol fRihiid

endonetri osi s, nctional uterine edi ng and
endonmetri al  hypeBias gsteoasthaitiss piverile aghrfisagout pebyartagitiss Biorighf atiBfitidi ng
vascul opat hy af f ankylosng spondytitis amichystéfic tipos edythainaroessel s; g) treating a
cardiac dysfu ng)t 'irﬁ{%iting smooth muscle cell proliferation including vascular proliferative

20 disorders, atherosclerosis and restenosis;

d) treating inflammatory conditions and dermal conditions such as uicerative
colitis, Crohn’s disease, allergic rhinitis, graft vs. host disease, conjunctivitis,
asthma, ARDS, Behcets disease, transplant rejection, uticaria, allergic
dermatitis, alopecia areata, scleroderma, exanthema, eczema, dermatomyositis,

25 acne, diabetes, systemic lupus erythematosis, Kawasaki’s disease, multiple
sclerosis, emphysema, cystic fibrosis and chronic bronchitis;

e) treating endometriosis, uterine fibroids, dysfunctional uterine bleeding and
endometrial hyperplasia;

f) treating ocular vascularisation including vasculopathy affecting retinal and

30 choroidal vessels;

g) treating a cardiac dysfunction;

h) inhibiting immunosuppressive conditions such as the treatment of HIV
infections;

i) treating renal dysfunction;

35 j) suppressing endocrine disorders;
k) inhibiting dysfunction of gluconeogenesis;



h) 1 nhibiting i munosuppressive conditions such as the treatnent of HV
infections; i) treating renal dysfunction; 35 j) suppressi N September 2606
di sorders; k) inhibiting dysfunction of gI uconeogenesi s; 7 Septenber 2006
WO 03/ 076395 PCT/ EP03/ 02512 -22- 1) treating a neuropat hol ogy for exanple
Par ki nson' s di sease or a neuropat hol ogy that results in Jve

di sorder, f&YO®IHBt e, Al zheiner's disease or pol ygl ut an?‘ﬁ@gﬁ)éloéftl%d
neuronal diseases; m inhibiting a neurdffuscul ar pat hol ogy, for exanple,

anyl ot rophi ¢ | gj e&@a!un 2ndrh lﬁﬁdg%’foﬁgxarhﬂ@@‘afkﬂﬂm?ﬁ)ﬁﬂéﬂse LS EMRhth&bEPPNY:  0)
treating other pathol ougtlc COI’lthI ns .angna abl e t%ltreat jrent by potéentiating

expression of a g AtFesults Mg ¢oeRitive, disorderetor MBS, Alzherners disgase P, o present

i nvention discl osprﬂyglhtmnnmmqﬂammdalrmfaldlsnasmi a (I') for use as a nedicine as
well as the usgy facture of a
medi cament, for tf@g%pﬁgqg%%?mﬂggm?lg% gac?\(l/ﬂei}’rfﬁelﬁ'g Eedﬁggéc?)ﬂdltlons 15
The corrpoénds of JUHEPRE a (1), the pharnmaceutically acceptable acid addition
salts and st engoirctngspisal mkedartatiephgpf can have val uabl e di agnostic
propertles int r I ng a HDAC in
a bi ol ogi cal Jipa#eaﬁlgg&hgmth%%gd:e%gg{l o m{égéb?%é{s}g?&m ﬁfxﬁﬁéﬂ@ﬁqﬁat ion of a
conpl ex between aeﬂpaﬂéﬁpm@ﬁﬁgﬁ@ﬁmound and a HDAC. 20 The detecting or

i dentifying nmetgyogmatoay geaethepppounds that are labelled with |abelling
agents sygh as radi oi sotopes, enzynes, fluorescent substances, |um nous
substanceés, etc. Exanples of the radioisotopes include 1251, 1311 3H and
14C. Enzynes Hengeetha gresent jnventina dirslosestthersiomppynds of farmulei(B forgke ase appr opr i at e

supstrate whinghicine ras el Bs th€ Mfﬁ&%c@lp@@i(ﬂ%f ﬁbﬂnﬁlar(ﬁc’i@ﬂth@ﬂandfabﬁﬁpbﬁﬁ t her eof
i nclude, for eé\;%np ngg %ettﬁ,l&%S al arcetoggj‘fi 13 e§ edgc g5| dase, al kaline
phosphat ase, "SEFERTHaTAME N8 'é{ng VAP SJRALRCTOPLPASAb1 v hor ser adi sh

per oxi dase. The | um nous substances i ncl ude for exanple, lumnol, | um nol
derivatiyss, my@dnip@ﬁhds,ofe&ﬁﬂ&ra)nthe@ﬁladnu@euﬁ@u aeoeptaae@blagu&abn SRRES can be

defined as bod tissu ui ds.,are
cer ebr ospi naf %f"ﬁ?rﬂm gff’ erﬁélfﬁ’iﬁ'ﬁaveé’ gll"’g% &Eﬁoﬁtéc Prggﬁ%,w g?éﬁlhﬂ/%?na"ﬁ d the
like. In viaswdder detesting q;s@ﬁlufynmpeIﬂEéélon @gimcabw@w@rmsm Hefeatingj ect
conpounds NBYr Rgasuring the formation of a complex between a labelled compound and a HDAC.

20  The detecting or identifying methods can use compounds that are labelled with
labelling agents such as radioisotopes, enzymes, fluorescent substances, luminous
substances, etc. Examples of the radioisotopes include 1251, 311, °H and MC. Enzymes
are usually made detectable by conjugation of an appropriate substrate which, in turn
catalyses a detectable reaction. Examples thereof include, for example, beta-

25  galactosidase, beta-glucosidase, alkaline phosphatase, peroxidase and malate
dehydrogenase, preferably horseradish peroxidase. The luminous substances include,
for example, luminol, luminol derivatives, luciferin, aequorin and luciferase.

Biological samples can be defined as body tissue or body fluids. Examples of body
30  fluids are cerebrospinal fluid, blood, plasma, serum, urine, sputum, saliva and the like.

In view of their useful pharmacological properties, the subject compounds may be
formulated into various pharmaceutical forms for administration purposes.

35  Toprepare the pharmaceutical compositions of this invention, an effective amount of a
particular compound, in base or acid addition salt form, as the active ingredient is
combined in intimate admixture with a pharmaceutically acceptable carrier, which
carrier may take a wide variety of forms depending on the form of preparation desired
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formul ated into various pharnmaceutical fornms for admnistration purposes. 35
To prepare the pharmaceutical conpositions of this inventi on,segfbnme‘remt)&;ve
anount of a particular conpound, in base or acid addition salt form as the
active ingredient is conbined in intimte adm xture with a pharnmaceutically.
acceptable carrier, which carrier may take a wi de vari et <

dependi ng »owq(ﬁ’émfa’%?r m of preparation desired 7 Septenber %58%05,%?%3/ 076395
PCT/ EP03/ 02512 -23- for adnmi ni stration?These phar maceuti cal conpositions

i i ot 1 ac§ s Rl TR P ALER SRR wP I ENTH itahosage

i nj ection. FHMSKLAYS ,B‘:e%‘ir‘ﬁﬁ)blf%‘yﬁgmﬁ‘ﬂﬁmf‘?fboré@hﬁdélﬁ'i R?ﬁ%&lqnﬁg‘lﬁ{yaf’r Yosage form
any of the uparedterpltisjectioneBdriexahplepdipeeparing threcoerppsitigresdn ombiddsagesforh,or exanpl e,
vater, 5 0l VGl ot meQist phahfaORALA A fibe blnffondd) shdhtas GBPEaRbIOk B, | AUl d
preparations such as guspen5|onsh syrups, ?xfrs and sol utions; 'or solid
carriers SucBhlyepds, ails pleplads and thglike in thegaseiof oraf liggtid prgparations sy s |

di 3 i nt glgr at i ugpeRgiony, §yrﬁlb‘sdeli)&ilﬁ ahd kdlutions;loh solidaarietsf suglomteiiches, spgdrd, s, gapsul es
and tabl ets. J X t an

capsul es rep]r(%oglé’ﬁﬁ&?ﬁég’rlr)gﬁs%e}s’ g’é’&%ﬁ%ﬁ%%%’ét@g@a‘{% ﬂc()éslglgdéé)%’rsﬁ {’ﬂ%g’?%ﬁ% I n which
case solid ppills.eensplgs pndipbletsrriers are obvi ously enpl oyed. For parenteral
conpositions, the carrier will usually conprise sterile water, at least in
| arge pagt, ghough.other i.ngredients, to aid solubilit or exanple, may be
el udodld | nfdgé?%er ﬁwgggﬂl %@Pmﬁm&fgﬁ% e am%);sofspfssr%g%% B9 ni ch 15t he
carri er conpadvemageses dralalosage ynit form, il whidhsasessolid phasmacputieal pirdengeee of sal i ne
and gl ucoseosdustlyleRPloybd)FBE hREN 16 fipSsiidne e FlNeravill @sifly BsBpdeed i n which
case approprlFrﬁte | iguid cagrriers, sugg&ndl ng..agents. a@dbifg’e i ke may be
enpl oyed. I n® %WatEBﬁéS?itﬁ BT%S Par; thang ?fdPg‘g‘éF QAL SO fohi st ration, the
carrier optieumpleymapbpintlydyl. Injecteblesolutionsofor exdmple imay ba geparedindvigeh a

sui t abl eygvet il BricidBMAprised BAlnRR8Iutidn, GRERE 88 Gt br Wikt bits@iletn@ddi ti ves of
any nature |a m not ug ortbllonsg which aggl bl ves do. Q&& cause a significant
del et eri ous &PFOELIOHGN: HISCRRE FUSPERTINS TRy RSP %gfepﬁgfpmf MB%t e the

admi ni st r at i apprapoate hiquid kamicwsnaispanding pednts ané teflike nfayibe pmploged. fgtht he desi red
conposi t i oNSeomHRGGEsGRIbRSTol hPEARaTBYs AARIAGRIO, Mdafiths b{SﬁdﬁﬁﬂSw} SOhprideyS. €. 9.,
as a transder mal ,pat%g,fl,as a sgo _On\lﬁ) as _an ointnment. 2 Ibt IS especially
advant ageous? PEeFAPRERhaPEIng Agenbansyor aspitabls e g P e Rliorally £omOmsthnosi t i ons i n
dosage W20t with suithlde adddirsees of argdraiun mtmindripoopostivas,whi¢hor m ty of dosage.

Dosage unit f@iiMa® bt Sfhsd Dsibiific P GLEAiduR QR (PME si6h HalBadiftived Hay €f €7S to,
physi cal |y Its sul t%lglse_ as_unit r)ﬁelcli)glsi?grepsrép each uni’t containing

I.screfe un
a predeterm %ggtaﬁﬁ%ﬁﬁdirqlgxstranon to kin and/or may be aring the desired
compositions. These compositions may be administered in various ways, €.g., as a

transdermal patch, as a spot-on or as an ointment.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermined quantity

30 of active ingredient, calculated to produce the desired therapeutic effect, in association
with the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and
segregated multiples thereof.

35
Those skilled in the art could easily determine the effective amount from the test results
presented hereinafter. In general it is contemplated that a therapeutically effective
amount would be from 0.005 mg/kg to 100 mg/kg body weight, and in particular from
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irinotecan or topotecan;

- topoisomerase II inhibitors such as anti-tumour podophyllotoxin derivatives for
20 example etoposide or teniposide;
- anti-tumour vinca alkaloids for example vinblastine, vincristine or vinorelbine;
- anti-tumour nucleoside derivatives for example 5-fluorouracil, gemcitabine or
capecitabine;
- alkylating agents such as nitrogen mustard or nitrosourea for example
25 cyclophosphamide, chlorambucil, carmustine or lomustine;
- anti-tumour anthracycline derivatives for example daunorubicin, doxorubicin,
idarubicin or mitoxantrone;
- HER?2 antibodies for example trastuzumab;
- estrogen receptor antagonists or selective estrogen receptor modulators for
30 example tamoxifen, toremifene, droloxifene, faslodex or raloxifene;
- aromatase inhibitors such as exemestane, anastrozole, letrazole and vorozole;
- differentiating agents such as retinoids, vitamin D and retinoic acid metabolism
blocking agents (RAMBA) for example accutane,
- DNA methyl transferase inhibitors for example azacytidine;
35 - kinase inhibitors for example flavoperidol, imatinib mesylate or gefitinib;
- farmnesyltransferase inhibitors; or
- other HDAC inhibitors.
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The term “camptothecin compounds” is used to indicate compounds that are related to
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20  or derived from the parent camptothecin compound which is a water-insoluble alkaloid
derived from the Chinese tree Camptothecin acuminata and the Indian tree
Nothapodytes foetida.

The term “podophyllotoxin compounds” is used to indicate compounds that are related
to or derived from the parent podophyllotoxin, which is extracted from the mandrake

25  plant.

The term “anti-tumor vinca alkaloids” is used to indicate compounds that are related to
or derived from extracts of the periwinkle plant (Vinca rosea).

30  The term “alkylating agents” encompass a diverse group of chemicals that have the
common feature that they have the capacity to contribute, under physiological
conditions, alkyl groups to biologically vital macromolecules such as DNA. With most
of the more important agents such as the nitrogen mustards and the nitrosoureas, the
active alkylating moieties are generated in vivo after complex degradative reactions,

35  some of which are enzymatic. The most important pharmacological actions of the
alkylating agents are those that disturb the fundamental mechanisms concerned with
cell proliferation in particular DNA synthesis and cell division. The capacity of
alkylating agents to interfere with DNA function and integrity in rapidly proliferating
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deprivation through aronmatase inhibition or inactivation is an effective and

In postmenopausal women, the principal source of circulating estrogen is from
conversion of adrenal and ovarian androgens (androstenedione and testosterone) to
estrogens (estrone and estradiol) by the aromatase enzyme in peripheral tissues.

25  Estrogen deprivation through aromatase inhibition or inactivation is an effective and
selective treatment for some postmenopausal patients with hormone-dependent breast

cancer.

The term “antiestrogen agent” is used herein to include not only estrogen receptor
30 antagonists and selective estrogen receptor modulators but also aromatase inhibitors as
discussed above.

The term “differentiating agents” encompass compounds that can, in various ways,
inhibit cell proliferation and induce differentiation. Vitamin D and retinoids are known

35 toplay a major role in regulating growth and differentiation of a wide variety of normal
and malignant cell types. Retinoic acid metabolism blocking agents (RAMBA’s)
increase the levels of endogenous retinoic acids by inhibiting the cytochrome P450-
mediated catabolism of retinoic acids.



selective treatnment for sonme postnenopausal patients wth hornone-dependent
breast cancer. The term "antiestrogen agent' 'is used hereimgdpferhh&! 2086 NOt
only estrogen receptor 30 antagoni sts and sel ective estrogen receptor

nodul ators but al so aromatase inhibitors as discussed above. The term
"differentiat] nts" enconpass conpounds that can, in ] S,

i nhibit cel ?édp&g)l%?}?irati on an(rtlrpi nducerrpi fferentiation. Vi {)gﬁ#\og)g%%\gy
retinoids are knomn 35 to play a major“‘frole in regulating growth and
differentiation of a wide variety of normal and malignant cell types.

Reti noi c aci t | L sm bl ocki ng agents (RAMBA increase the |evels of
endogenous r@%&ﬁﬁgﬁn& 4 SVﬁﬁ&B‘i‘?&ﬁﬂ”ﬁ%@W&%‘?@ﬁ‘é“ﬁ% "3 di at ed
cat abol i sm ofeoplsinibypermeathylation iBaythe piomotopOd Gelestd GB£0IF 68@BY PCT/ EP03/ 02512

h3r7ran DNﬁe rrglt g%%’%témgg?%?ﬁﬁing{f?‘gﬁ vvilt ditg%%tsngﬁttelgpmtﬂgg m%:Q g%géé%sggsg:ages IS
usual |y f?.;s s@glbgPrég%ﬁ‘iﬁgFr}ﬁ%‘@ﬁc\?QP?‘Bﬂs g‘f’t ‘lcﬁg'“?‘%{)@ﬁm Ccé%gﬁ‘ié%‘.“%*lbﬁ‘éo“t erm " DNA
met hyl t r anséfddiAencthyl trimskrirdse asd reacti vatioachf tuandun sippadsssr geneeapreskiort hat act

t hr ough pharmacol ogi cal inhibition of DNA nethyl transferase and
reactivation_of tunour suppressor gene expression. The term "kinase

i nhi bitors" Eenipm ddrashmhibHersy sompsisesrolenmhibitars Of kinpges thapgreinvalysd ifed i n
cel | cycl e peetigiyels progressititandpaspranm&icell @edth tpaptosif)apopt osi s) 10 The term
"fanmesyl {4y ansferase inhibitors” is used to indicate conpounds that were
designed to prevent farnesylation of Ras and other intracellular proteins.
They have bEesiesndamesylrangfcasedphibitars’dp used |t idicate compounds het Weie at i on and
survival . 15dekipged teprovemifivassylaigCof Rusiahd btbérSntraelqdirips@sind They Kaveot | i ni t ed
to: - shor { -ERALRLAH hie A6t on Rl SRR SN EALB mdraeny | Dutyrate or
val proi c acid;, - "hydroxam c acl or ‘exanpl e suberoylanilide hydroxam c
acid (SAHA), biaryl hydroxamate A-161906, bicyclic

ﬁr él - N- hysr oxr_;egtaﬁdnmn%em inPbitErs 2B nklRises Haaslx_?t?ﬂmitwf& 101, sul fonam de |
m car boxy o1 nnanileeiif e GO BpR tiryghle. oSy RUAT o Byl 266 PLC1 &
anal ogue; - cycl ihydrogamisaeifdy %H@@ﬂw&s“@(%ﬂlﬁdetfﬁ@%%,“’é‘dﬁé—ﬂé\i)ﬁ@ﬂ
depsi peptide; - Hpaoxaiktelasl 61906, bispnmplasy1- MehydYdx yodrbdzam@R4, pyfkamiddgpudeci n.
25 CG-1521, PXD-101, sulfonamide hydroxamic acid, LAQ-824, trichostatin A

20 (TSA), oxamflatin, scriptaid, m-carboxy cinnamic acid bishydroxamic acid, or

trapoxin-hydroxamic acid analogue;
- cyclic tetrapeptides for example trapoxin, apidicin or depsipeptide;
- benzamides for example MS-275 or C1-994, or
~ depudecin.
25
For the treatment of cancer the compounds according to the present invention may be
administered to a patient as described above, in conjunction with irradiation. Irradiation
means jonising radiation and in particular gamma radiation, especially that emitted by
linear accelerators or by radionuclides that are in common use today. The irradiation of
30  the tumour by radionuclides can be external or internal.

The present invention also relates to a combination according to the invention of an
anti-cancer agent and a HDAC inhibitor according to the invention.

35  The present invention also relates to a combination according to the invention for use in
medical therapy for example for inhibiting the growth of tumour cells.
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The platinum coordination compound is advantageously administered in a dosage of 1

25  to 500mg per square meter (mg/m°) of body surface area, for example 50 to 400 mg/m?,
particularly for cisplatin in a dosage of about 75 mg/m? and for carboplatin in about
300mg/m’ per course of treatment.

The taxane compound is advantageously administered in a dosage of 50 to 400 mg per

30  square meter (mg/m?) of body surface area, for example 75 to 250 mg/m?, particularly
for paclitaxel in a dosage of about 175 to 250 mg/m? and for docetaxel in about 75 to
150 mg/m2 per course of treatment.

The camptothecin compound is advantageously administered in a dosage of 0.1 to 400

35  mg per square meter (mg/m?) of body surface area, for example 1 to 300 mg/m?,
particularly for irinotecan in a dosage of about 100 to 350 mg/m” and for topotecan in
about 1 to 2 mg/m® per course of treatment.
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ng/ ne, t : : t ng/ ne,
by ci it 154 JABELCAION S f oy ARG Ao Syl i

daunor ubi ci ni _ , or ‘ifdarubicinin a
dosage of abeutoregample 120 toORpnghar, padichlardy 19F cxclaphespbamide in a dosage of
20  about 100 to 500 mg/m?, for chlorambucil in a dosage of about 0.1 to 0.2 mg/kg, for

carmustine in a dosage of about 150 to 200 mg/m?* , and for lomustine in a dosage of
about 100 to 150 mg/m2 per course of treatment.

The anti-tumor anthracycline derivative is advantageously administered in a dosage of

25 10 to 75 mg per square meter (mg/m?) of body surface area, for example 15 to 60
mg/m?, particularly for doxorubicin in a dosage of about 40 to 75 mg/m>, for
daunorubicin in a dosage of about 25 to 45mg/m? , and for idarubicin in a dosage of
about 10 to 15 mg/m? per course of treatment.

30  Trastuzumab is advantageously administered in a dosage of 1 to Smg per square meter
(mg/m?) of body surface area, particularly 2 to 4mg/m’ per course of treatment.

The antiestrogen agent is advantageously administered in a dosage of about 1 to 100mg
daily depending on the particular agent and the condition being treated. Tamoxifen is

35  advantageously administered orally in a dosage of 5 to 50 mg, preferably 10 to 20 mg
twice a day, continuing the therapy for sufficient time to achieve and maintain a
therapeutic effect. Toremifene is advantageously administered orally in a dosage of
about 60mg once a day, continuing the therapy for sufficient time to achieve and



30 Trastuzumab is advantageously adninistered in a dosage of 1 to 5mg per
square neter (ng/m of body surface area, particularly 2 to

course of treatnment. The antiestrogen agent is advant ageousl@gmggéq(bd
in a dosage of about 1 to 100ng daily depending on the particul ar agent and
the condition being treated. Tanoxifen is 35 advantageously adm ni stered
orally in a Ws@@a3ef 5 to 50 ng, preferably 10 to 20 ny tRETEPOHOD Y,
continuing the therapy for sufficient t8oe to achieve and maintain a
therapeutic effect. Torem fene is advantageously administered orally in a
dosage of aUBktapGHheransetc elfeghanastigrle is@pyaptageiisly Rewmiisiersoraldy i3 cj ent time
tﬁ achi eve art?sﬂgesewoerrhﬁgorﬁ@@@lay.%l@ﬁ'fd%m%%%&l?&%ﬂﬁﬁ&ﬁd oidlly irlfr:ai ntain a
t herapeutic i g e | v L 1. Ni 8 ally in a
dosage of abgaucio(g ¥ Ofggr}ggi%%glf.onﬁé%?%mﬁ@ éﬁg&?? Jgg'%ng%g%at&gﬁrggg%?ﬁ ni stered
orally in a d8bine dpenpfehput2meonerp dcexemestang is mhRpRITBHE | s

advant agegus|admadstired 6faBy MG dosdglof ybooutnsingaragaaef about 60ng once a day.
Exenmest ane i s advantageously 5 administered orally in a dosage of about 25ng
once a day. These dosages may be adm nistered for exanple once, tw ce or
nmore per courTshesecﬁosaaemaxbﬁé@ﬁgxﬁniahmérﬂormgrnmieommnmmpeém@ every 7,14,
21 or 28 daySreathidn, Whith @Wy®t rdpB@ibd fod S&inple FBAITRIC O] eidiscRYs. properties, the
conponents of the conbinations according to the invention, i.e. the other
medi ci nal agent and the HDAC inhibitor may be formulated into various

phar maceudfi cdh vieprafthetrasefaldripmiaslogicil propetiep dsewmpieats of theponmbinagonsay be

for {ml at eﬂ Sea@@dr@%g?{o%})é Hvdnfieh,le0a btheY }ﬁécﬁ@ﬁﬁldgénﬁi?dﬁ tﬁ@ﬂﬁﬁ@iﬁl%i@i&?r {%&rl'hi na

uni tary phar eutlcal. conposifion cantaini ot h conponent s e
rdsent | eGP SR PRI ST (8 AR ASBURTEAFS. Sihpos: ¢ 1 on
conpri sing t lvemporeets mayde firmalateigeprrateiy th intigidsidRarimatdubicd oompwgbher with
one or nore PhAY iReRhheRkefREIbRbSsiticAQontfingbedSBhpbiy&Nt i on al so rel ates
to a conmhination according to the invention in the 1Pormof a pharmaceuti cal
conpositi on conprising an anti-cancer agent and a HDAC i nhibitor according
to the i nventThepresaygivhion therdforentso arlatestp @ pplvanacemtienl tomgpdsitionr ri ers.  The
present | nve%ingﬁsiﬁg%& B&E: rﬁ&ificﬁﬁaﬁ%%én?m{dhﬁe HBRACAhhibi &%Qé{lh@?&fﬂ?@ne?&@r ding to

the 25 inventioh In the@m&nu actufre of a pharnaceutical conposition for

i nhi bi ting tARPTGPRANDIFEUER! 3fiBlir cells. The present invention further
relates to a product containing as first active ingredient a HDAC inhibitor
accor di Ndo! O 7 frebdit GO 2RO 18, 15 SCORMnAR Arb P Bt il ant | cancer

agent, as a conbihed p aration f sI mul t aneous,  separate qr_sequenti al
form of a pharmaccutical composition comprising an anti-cancer agent and a HDAC

inhibitor according to the invention together with one or more pharmaceutical carriers.

The present invention further relates to the use of a combination according to the
25  invention in the manufacture of a pharmaceutical composition for inhibiting the growth
of tumour cells.

The present invention further relates to a product containing as first active ingredient a
HDAC inhibitor according to the invention and as second active ingredient an

30 anticancer agent, as a combined preparation for simultaneous, separate or sequential
use in the treatment of patients suffering from cancer.

Experimental part

35  The following examples are provided for purposes of illustration.

Hereinafter "BINAP” means 2,2’ -bis(diphenylphosphino)-1,1’-binaphtyl,”Boc” means
tertiary butoxycarbonyl, “BSA” means bovine serum albumine, “DCM” means



use in the treatnent of patients suffering fromcancer. Experinental part 35
The follow ng exanples are provided for purposes of illustragesember 2006
Her ei nafter "BI NAP" neans 2, 2'-bi s(di phenyl phosphi no)-1, 1" - bi naphtyl, "Boc"
means tertiary butoxycarbonyl, "BSA" nmeans bovi ne serum al bum ne, "DCM
means 7 Septenber 2006 WD 03/ 076395 PCT/ EPO3/ 02512 - 31- ﬁﬂﬂo%zﬁ t hane,
"DIC'" neans &Wé’aﬁﬁ? opyl carbodi i m de, "D EA' neans diisopropylethyl am ne,
"Dl PS" nmeans diisopropyl et her, "DVAP' means di net hyl am nopyridi ne, "DW'
m'vmtshd: met Bmkm@fomma% “m@l\éﬁéansm 1éarﬁa=dxlkmesu1bmw@ans " EDCh geanﬁl ;
et hyl car nmonohydr ochl ori de,
"EDTA" neans ﬁé@%’lﬁﬁlﬁet g%@ﬁ%gsogﬁqufe%n,gﬁ rﬂe(?aﬁs ethyl acetate,
"Hepes" neandimttk(ylaﬁutm;pdﬁdimyé‘l)w )méﬂnmpﬁtha]zfommn@t oMeSiinfeaws ¢ aci d, " HOBT"

means hydr ox ke ” : ans
s, dl netﬁlk}{% hrfbﬂ&é) ‘EpC’ %Qs‘fzw (ERAASERINAND)- N N-diMedhy lb![@

aoI nyl; 2H-tetTazgl i.um bronm de, " NW
means N et h9‘|o ‘ T WB‘%@) 0‘?‘%@‘ | fgtﬁ?%é‘ p‘ﬁ?i’é‘f)ﬂé(’(eégdéﬂl?lg%tﬁéﬁc%lapﬂe 10
"TEA" neans t fE@AY e ehyl addtae, ‘Hepus’smbanslel-(bmhﬁhmqbthgl)aqnphraz'iﬁﬂ- S" means
tr opr opyl y T
et r anydr opy el tonis L SRR ind Gl bR BPte, THCET B methgnol
Preparati on BYITfh@emm%ﬁéehmatbﬂﬁnaZ@sZ Eﬁéﬁﬁp‘lhéhwl Hy-otyagqlmplrpideof CLH

inlt er rregi at e“Nm#p ﬁ‘iexﬁslNﬁlemfylpﬂ'rrﬂEﬁﬁlﬁ&ly“P%’ Ghidafl tyﬂwmglsszlgxgm d (2 0. 00024
no 1 q Uk » & ey g;

equi v)(su(gpl |I\eQrA oénjgtt&yl%?,gg‘? ?Ce ér)oci %?o Flazol e (0.040 g;
1.5 equiv) |timlsr9mvpylsﬂamp) TS n@h@n@tﬁhﬂ@pﬁq@, n‘fﬁ"i}’ memdmwmwrmw prd

6- (4- am no- | “INMSOTH dhdakd trimdthRlNjidiifngear boxylic acid, ethyl ester (0.0002
nol ) was added. The reaction m xture was shaken for 20 hours at room

t enper at ur e. NP—car bonate (0.150 g; 4.5 equiv)(supplier: Argonaut 800267)
was added +Yo 9t cdntenmmiediatigs e was shaken for 20 hours at room

tenperatwexgg% 1<ture 25 was filtered and the filtrate was evaporat ed,
yi el di ng i nt Sr pEdi a onotl (quantitative yield). b) Preparation of Ho' YES

JJQO—~
~Ax
g O\Eﬁ\(Np
N

intermediate 1
A mixture of 4-methoxy- 2-quinolinecarboxylic acid (0.00024 mol; 1.2 equiv), DMF (2
ml), resin-linked carbodiimide (0.200 g; 2 equiv)(supplier: Argonaut 800369) and 1-

20  hydroxybenzotriazole (0.040 g; 1.5 equiv) in DCM (3 ml) was shaken for 15 min at
room temperature. 6-(4-amino-1-piperidinyl)-3-pyridinecarboxylic acid, ethyl ester
(0.0002 mol) was added. The reaction mixture was shaken for 20 hours at room
temperature. MP-carbonate (0.150 g; 4.5 equiv)(supplier: Argonaut 800267) was added
and the reaction mixture was shaken for 20 hours at room temperature. The mixture

25  was filtered and the filtrate was evaporated, yielding intermediate 1 (quantitative yield).

b) Preparation of
L
s
/0

intermediate 2




internediate 2 7 Septenber 2006 WD 03/076395 PCT/ EP03/ 02512 -32- b) A

m xture of internmediate | (nmax. 0.0002 nol) in sodi um hydr ofiSdptepiber 2006 ,
THE (4 ml) and MeCH (1 m) was stirred for 6 hours at 60 C, then over the
weekend at roomtenperature. The reaction m xture was neutralized with 1 N
HC, then DCM (4 mnml) was added. The mixture was filtered through extrelute
(Isol ute HwWOP363%0l ume 5 supplier: |ST 800-0220-EM) and@HE4¥Irate was
evaporated, yielding intermediate 2 (qdantitative yield). c) Preparation of

~al NaN1- i nternediate .3 di am.n 0 was
added to rem%‘?‘ % a?t';‘bg\l- 49%‘?&?63?‘?% mﬂ?@ i §C5$1IQH1 gzl 0425)
i n DCM DVF SI@IQBandMeOHr(ﬂaﬂhmhﬁtred@réhaxs at 60.°C0then aver jhevweskendded and t he

m xture was shakefmbburtoTHE Bactibh hhxtﬁ?%méiﬁ&&ﬁﬁzreé%tlﬂ'lslﬂ ?Id?rt%é}ﬁ@{?{' @e (0.070
m) was added re room

nd t{her action mxtu rs
t enper at ure. ’T‘ﬂ) 3 gddeq- ﬁkfsmlF‘F‘Fet @?SefdteEﬁdfthfaPﬁ? %@H@dh%“{w&:#ﬂ“@é' e DVE (3
x), DCM 3 %), s@[&ﬁer(]BT)B))O 0220 BMDaid h8 fikjate vas sedpotateain yielding idtbrmediate 2
(tetrahydro-2 uﬁﬁf{tﬁlﬂ 2 - hydroxyl am ne (0.030 g, 0.00026 nol) in DCM (5
m) was adde the redin and the reaction mixture was shaken over ni ght at
room t enper at &fdepartigmol esin was filtered off, washed with DCM (3 x) and the
filtrate was evaporated. The resgid e _was di ssol ved in DCM (5 nml).
Resin-1inked tosylchloride (0{1Q0 ¥) (jsuppl ier: Argonaut 800276) and

resin-1inked norpholine (0.100~9) (nor omet hyl 20 pol ystyrene HL
supplier: Novabi ochem 01-64-0171) were a action mxture was
shaken for 48 hours. The resin was filtered of hed with DCM and t he

filtrate was evaporated, yieldi ng |nterrred| atey3 (quantitative yield).
Exanpl e A2 25 a) Preparation of di Oinfernediate 4 A sol uti on of

2 Kt ure of BT .«8 5 @.wag%@.dpﬂ,mm i rtoNE o 285 hy1 ethyl

10 (Supplier: Novabiochem 01- 64—0425) in DCM/DMF 5/1 (6 ml). Intermediate 2 (max.
0.0002 mol) was added and the mixture was shaken for 15 min. N,N’-
methanetetraylbis-2-propanamine (0.070 ml) was added and the reaction mixture was
shaken for 4 hours at room temperature. The resin was filtered off and washed with
DCM (3 x), DMF (3 x), DCM(3 x), DMEF (3 x), then DCM (3 x). A solution of O-

15  (tetrahydro-2H-pyran-2-yl)- hydroxylamine (0.030 g, 0.00026 mol) in DCM (5 ml) was
added to the resin and the reaction mixture was shaken overnight at room temperature.
The resin was filtered off, washed with DCM (3 x) and the filtrate was evaporated. The
residue was dissolved in DCM (5 ml). Resin-linked tosylchloride (0.100 g)(supplier:
Argonaut 800276) and resin-linked morpholine (0.100 g)(morpholinomethyl

20  polystyrene HL supplier: Novabiochem 01-64-0171) were added. The reaction mixture

( was shaken for 48 hours. The resin was filtered off, washed with DCM and the filtrate

was evaporated, yielding intermediate 3 (quantitative yield).

WNepave

intermediate 4
A solution of 2-naphtalenecarbonyl chloride (0.0102 mol) in DCM (40ml) was added at
0°C to a mixture of 4-(aminomethyl)-1-piperidinecarboxylic acid, 1,1-dimethylethyl
ester (0.0093 mol) and TEA (0.0158 mol) in DCM (40ml). The mixture was stirred at
30  room temperature overnight, poured out into ice water and extracted with DCM. The
organic layer was washed with K,CO3; 10%, dried (MgSOy), filtered and the solvent

Example A2
25 a) Preparation of



ester (0.0093 nol) and TEA (0.0158 nol) in DCM (40m ). The m xture was
stirred at 30 roomtenperature overnight, poured out into ic ter a
extracted with DCM The organic |ayer was washed with KZCI)S‘??\é\&;em&’Frgg%
(MgS™), filtered and the solvent 7 Septenber 2006 WD 03/076395

PCT/ EP0O3/ 02512 -33- was evaporated. The residue (3.1g) was crystallized from
di et hyl et heWOMA®3Brecipitate was filtered off and dri eCHEPAYMSRg 2. 52¢g
(74% of internediate 4, nelting point-3853C. b) Preparation of HNCrH

internediate 5 5 A m re of i r.redi at 0. Q0 | )i N HCL, 3N (25n1)
and THE. (5t o ebtapieft i Fsiipe LhksS s Sy Bhifach om iy ey i bl 20 e
and basi fi edwas fikered-fOrdainiad. cnalding 2.6 (Td#a) bf iDENhedizied,arejing pointdyaiC.was

washed with ypp@paratidniofd (MISH4), filtered, and the solvent was evaporated
The residue %?gi was crystallized fromai ethyl ether/CH3CN. The precipitate

was filtered off and dried, yieldi N of internediate 5, 10
melting point 209C. c¢) Preparati f N nmedi ate 6 Sodi um hydri de
(0.0044 rnol) was added at OCto a mxture of internediate 5 (0.0029 nol) in
THE (10m ) under N2 flow. The m Xt up@m&@Htsirred for 1 hour. A solution of
0,0035 nol)

2- 15 (et hyl,sul f onvd.).- 5- pyri m.di.pecar b ' cid ster .

in THE (1%n1 )A%Lmaacfd%ta‘m e%%% 42‘.109? ﬁ?@%ngﬁé;{ #I\? Fzgaﬂ)a”i“dﬁ%MSP@ %c'rsg{‘ﬁc} e for 2
hours, pour eét &€ fard bours, peurgdptrintgics veatarand bastiedivith NHLOXE andmatragdedyani ¢

| ayer V\’?deaihﬁﬁbﬂl\ﬁ.[.?ﬁ(;le‘ﬁ%taﬁﬁ 1ayd;r\iv§d7asﬁéw;§@?\»aterf, dtidd Q4ﬁfme:fehl,an§ mevegh was
evapor at ed. e residue was, crystallized fr i r. e
precipitate Th?"h”ﬁ"’é’?@?ﬁﬁ%ﬁ?‘dﬁ?h@é‘,"'%ﬁ%ﬁi@ﬁ%ﬁh f%hﬁfegd%gcfﬁﬁ(?ﬁr nedi ate 6,
mel ti ng poi nThelBédpitatetyasBiltersd offtand driest, yisidivg 0. Afdpof intetraedistelf.at e 7 A
mxture pf i perngpsthedose® (0.0013 nol) and sodi um hydroxide (0.0026 nol) in

et hanol (15rr&; was .Sti fred and refluxed for 12 hours, then cooled. The
precipitate tered, washed with dijethyl ether and dried, yielding

0.44g (83% of internediate 7. ‘
AT T
e
[¢)
intermediate 6

Sodium hydride (0.0044 mol) was added at 0°C to a mixture of intermediate 5 (0.0029
mol) in THF (10ml) under N, flow. The mixture was stirred for 1 hour. A solution of 2-

15  (methylsulfonyl)-5-pyrimidinecarboxylic acid, ethyl ester (0.0035 mol) in THF (10ml)
was added. The mixture was stirred at room temperature for 2 hours, poured out into
ice water and extracted with EtOAc. The organic layer was washed with water, dried
(MgSO0y), filtered, and the solvent was evaporated. The residue was crystallized from
CH3;CN/diethyl ether. The precipitate was filtered off and dried, yielding 0.56g of

20  intermediate 6, melting point 161°C.

d) Preparation of
N, N.
Y
HO. =N
(8]

. Na
intermediate 7

A mixture of intermediate 6 (0.0013 mol) and sodium hydroxide (0.0026 mol) in
ethanol (15ml) was stirred and refluxed for 12 hours, then cooled. The precipitate was

25  filtered, washed with diethyl ether and dried, yielding 0.44g (83%) of intermediate 7 .
e) Preparation of




e i

e) Preparation of 7 Septenber 2006 WD 03/076395 PCTI EP03/ 02512 -34 NyNa H
N OOinternediate 8 A solution of 1-hydroxybenzotriazole (G. N
THE (10m ), then a solution of O,é)e%%}nﬂaji(mk

- (ethyl carboni m doyl )-N, N-di net hyl -1, 3- propanedi am ne, nonohydrochl ori de
(0.0014 nol) in DCM (10m ) were added at roomtenperature to a mxture of 5
i ntermedi at eWO@E’SL1 nol) and O (tetrahydro-2H pyr an- 2- yROFERI§HRSOX Y| am ne
(0.0014 nol) in DCM (10m ) and THE (10wml). The mi xture was stirred at room
tenperature for 12 hours, poured out into water and extracted with DCM The

organic |l ayer was separated, dried (M ~ P d, and the solvent was
evaporated. The residue (0.9g was r inf i ed®by m chr omat ogr aphy over
silica gel (eluent: 10 CHzC17/ OH 97/3/0.1; 15-40m. The pure

fractions were collected and tHeo §ol¥ent was evaporated. The residue
(0.479) was crystallized fromdiettyl ether/DIPE. The precipitate was
filtered off and dried, yielding 0.4g of internediate 8, nelting point
149C. 15 B. Preparation of the fi natermedigpo8inds Exanple Bl a) Preparation of

Iresijn (1): 0 é4ms6hﬁérfoﬂfhy%k9§8n@&h%&bﬂﬁﬂ4 Péhin 'PH];'('RM]) @Hen 2 88luflod %’0?”?

oadi ng: i nopi peridi ne and titanium
(1V) isopropo |{‘}§DJC§82’ “Pi‘ @ﬁ%gﬂf‘%ﬁﬁ@ Prﬁp%ﬁ%ﬁ?’ﬂ’ ‘é@i@r %hrln%n gently for
90 mi nutes at(OrQQ@ﬁmoBmpECMﬂﬂml)vmdaddndatnomm;abucMMmf( 199 ny) was
femper aturs " Eaauup O.A0LE it an R SRLED EF 2 Y PRI nle QO i ¢
MEOH, then oD e@épﬁﬁl@nﬁeeﬁ%? é&mﬂb %gfﬁé*wweéét FREmOFEer 0T o1 | y
DCI\(I f ol | owed1Zkmes)pduyedoat inlto weteltandtestravﬁdhatiﬂbCMSTheZ&gWaye%mak/EO—l 3x DCM
3x MeQH, 3x aé@f %ﬂlﬁgﬁ% medsﬁ)dmdlveﬂ_ma% ev YzﬁecﬁTﬁ@ékl @3 ified as

Phe

resin (1), whi sed Tn next reaction step w t hout
purification, W& @éﬁ?i%@“%%m%ﬁﬁﬁf%’/yﬂw@?ﬁéﬁ P13/ 02512 35 o H2N- CNAO
I O 10 CHClyCH3;OH/NH4OH 97/3/0.1; 15-40um). The pure fractions were collected and the

solvent was evaporated. The residue (0.47g) was crystallized from diethyl ether/DIPE.
The precipitate was filtered off and dried, yielding 0.4g of intermediate 8, melting point
149°C.

15  B. Preparation of the final compounds
Example Bl
a) Preparation of resin (1):
A mixture of Novabiochem 01-64-0261 commercial resin (200mg, loading: 0,94

mmol/g), mono N-Boc-4-aminopiperidine (188 mg) and titanium (IV) isopropoxide

20  (Ti(OiPr)4 (277p1) in DCM (4 ml) was shaken gently for 90 minutes at room

( temperature. Sodium triacetoxyborohydride (199 mg) was added and the reaction

mixture was shaken gently overnight at room temperature , then the resin was filtered,
washed once with DCM, once with MeOH, then two times with DCM/DIEA 10%,
washed three times with firstly DCM, followed secondly by three times methanol, 3x

25 DCM, 3x MeOH, 3x DCM, 3x MeOH, 3x DCM, 3x MeOH, 3x DCM, 3x MeOH. This
gave a resin identified as resin (1), which is used in the next reaction step without
further purification.



~\0Ov QJC-CN)~O I rl ~O sodiumtriacetoxyborohydride I | resin (1) b)
Preparation of resin (2): The resin (1) was washed three ti me§estbtBettde TO
resin (1) was added 2 5 naphtal enecarbonyl chloride (175 ng) | r’r1e DCM and
D EA (307 pl), the resin was shaken gently overnight, the resin was ,
filtered, washed with 3x DCM 3x MeCH, 3x DCM 3x MeOH, MeOH, 3x
DCM  3x MeOWO 8307 3x MeOH, 3x DCM _3x MeOH. This gavgé'\ug&y}ﬁz‘%g), whi ch
is used in the next reaction step withoth  further purification. 10 o o O
i0 Opresin (1) O~ OdC \ ( [/ resif (2 c) Preparation of resin (3): The

resin (2) was washed three tings t To resin (2) was added 4 nm
TMBOTE 15 - 2, 6-lgti di ne Hlt: , BMI" i nO the pesin was shaken gently for
3 h at room tenp ure, the fn was filtered] washed st h))3x |IDCM  3x
MeOH, 3x DCM 3x BORfo 3x DCM 3x MeOH, it S B 3N X MeCH,
3x DCM 3x Dl S gave resin (3), Wwhr¢ i he' next reaction

step without ™irther Opuofiumdtadenybopahydride O | *N~01~ -CNH ~O Ol 00'C
resin (2) resin (3) 7|Septerrber 2006 WD 03/ 076395 HCT/ EPO3/ 02512 -36- d)
Preparation of resin (4): The resin (3) was washed three ti®&(l\ith

tol uene. To resin (3) was added 4-brono nethyl benzoate (606 ng) in 3 ni

t ol uene and BQAP g 117 g@g}é &r;d Cs2C33 (326 ng), the resin was shaken gently
for 45 min aP’t% oBOhEFR{%Y e under nitrogen. Pd(QAc)?2

The resin (1) was washed three times with DCM. To resin (1) was added 2-

5 naphtalenecarbonyl chloride (175 mg) in 4 ml DCM and DIEA (307 pl), the resin was

shaken gently overnight, the resin was filtered, washed with 3x DCM, 3x MeOH, 3x

DCM, 3x MeOH, 3x DCM, 3x MeOH, 3x DCM, 3x MeOH, 3x DCM, 3x MeOH, 3x

DCM, 3x MeOH. This gave resin (2), which is used in the next reaction step without

further purification.

L X X

_<__\_/N 0/}\ - I:' //\C_CN ©
! resin (1) %\Cl -2 °
0 resin (2) O

¢) Preparation of resin (3):

The resin (2) was washed three times with DCM. To resin (2) was added 4 ml TMSOT{f
15 - 2,6-lutidine (1M/1,5M) in DCM, the resin was shaken gently for 3 h at room

temperature, the resin was filtered, washed with 3x DCM, 3x MeOH, 3x DCM, 3x

MeOH, 3x DCM, 3x MeOH, 3x DCM, 3x MeOH, 3x DCM, 3x MeOH, 3x DCM, 3x

MeOH. This gave resin (3), which is used in the next reaction step without further

purification.

X N 04\ X NH
O PAY NSO

LA, 2o

resin (2) O resin (3) Q

10

20




5in1m toluene was added to the reaction m xture, The resin was shaken
gently for 18 h at 110C under nitrogen. The resin was filtgiSeptenten2006e
resin was washed 3x with DWW at 80C, 3x with H20 at 80C, 3x with DW at
80C, washed 3x vvith DI\/P at roomtenperature, 3x with H2O, 3x with DW, 3x
McOH, 3x DCM 3x DCM This gave resin (4), whic d.in the
next reactlowoé’t”/g'ﬁg’%thout further 10 purlflcatlon 0 Br QCII%‘PE}S/ PN - C
-------------------- & 11 C'0 d i residf (3) "1 resin (4) e) Preparation
of resin (5): gy B&af-88h Br £ s washed three tinmes with NWVP. To resin (4)
was added pota? &a?g m(ahIsHanoIate KOS||\/e33£(240 in 4 m NV,
the resin was la,erra%f«?dgv@ﬁmbed@reetww“attds%l“qrﬁ%nf ¥iahadgsd TbF‘?"cl‘éred washed

with 3x DCM @xthNbéidoatd(60DEY) indkm! ekt ardBINAY (1 BKmiybaad,Csg30;0886 ma) I\/EC]-I 3x
DCM  3x MeCH, ;3% QM th
next r)éact i on g Es,‘ WlstS ﬁf{e? &%ﬁ{_{{ {EQ In%n gf?l‘l ?é%#ﬁat&rgﬁgdeggk&PCAép%q 2 - O O

0 Oresin (4)mrléghtﬁlue@)wwﬁddedﬂ@}barwm%n@furd e Fesig assbaken genply f?fels%ulh (5) was
washed three §tilnge vddednitSghh. The rds@swad fliledWrematie fdinSvadtwagted BkAVithl S/ DCM

\(A/gs2f ??zered%&gghg%\eﬁ?’ﬂq% %g&f xl‘f'@h?éﬁiv\ﬁgo g’\rﬂ%ﬁe Eg‘ W%‘i E nge:\ezlt "
50C, DCM (2 inepin teaperaterdcix veithd46), Sxuwith BME,fadvieQlilt 3xd¥eM, dx M8OH, 3:DCM (2 nl)

was added angchl. PMis ga% rbmd vﬂhéhrl@g&ﬁ I@meﬁ%rezﬂsmrﬁstgﬁm&mﬁnﬁaee carboxylic
acid n1 er nedi.at e 30) as A-salt yielding 58 ny Sept enber 2006 WO
5

031 07639 Pmi?"éﬁﬁ%“fﬁzﬂz 37 all
O/

resin (3) O resin (4) O

e) Preparation of resin (5):

The resin (4) was washed three times with NMP. To resin (4) was added potassium

15  trimethylsilanolate (KOSiMes) (240 mg) in 4 ml NMP, the resin was shaken gently for
24 h at 50°C, the resin was filtered, washed with 3x DCM, 3x MeOH, 3x DCM, 3x
MeOH, 3x DCM, 3x MeOH, 3x DCM, 3x MeOH, 3x DCM, 3x MeOH, 3x DCM, 3x
MeOH. This gave resin (5), which is used in the next reaction step without further

,@m@@*
resin (4)\‘ resin (5) O

f) Preparation of intermediate 9:
The resin (5) was washed three times with DCM. To resin (5) was added 5 ml

25  TFA/TIS/DCM (5:2:93), the resin was shaken gently for 2h at room temperature, the
resin was filtered, washed with DCM. The filtrate was blown dry under nitrogen at
50°C, DCM (2 ml) was added and blown dry under nitrogen at 50°C, DCM (2 ml) was
added and blow dry under nitrogen at 50°C. This gave the free carboxylic acid
(intermediate 30) as TFA-salt yielding 58 mg.

purification.
, 20
( 0/



[l TCNOHIC, NOH "C0O.Od HI \ / resin (5) internediate 9 "
Preparation of resin (6) method A: 5 Intermediate 9 was condd&eptemlsr 280650C
under nitrogen with thionyl chloride (SCC12) (1 m), DCM (2 m) was added
and bl own dry under nitrogen at 50C, DCM (2 M) was added and bl own dry
under nitroggyysabe:®)C. DCM (3 nl) was added and the sol utpemeropesiadded to
resin-1inked HOBT (300 ng, |oading: 1, %7mol/g) (supplier: Novabi ochem
01-64-0425), to the mxture was added I mM of 2,6-lutidine and I m 10 DCM

The resin was shaken gently for I h, the resin was filtered, washed with
3xDVF,  3xDCM SX&VF Thi s gave re| n (7), which is used in the next
reaction step w e | catl on. h) Preparation of resin (6)
met hod B: 15 h ter dl'fh'f@” re M chEt 3 /and alld a few
drops of MO |ed e#-er——e*t—se sol H v@Hune
supplier: IST 800/@2?0- nd blow dry itrogen at 50C. DCM (3 m)

was added 3 tinmes and bl ry under nitrogen at 50C. The free base was

di ssol ved in DCM DM, @i/ | and the solution wasntagdrdoto resin-Iinked
HOBT (300 ng, loading: 1,3 mml/g) (supplier: 20 Novabi ochem 01-64-0425), to
the m xture was added DVAP (10 ng). The resin was shaken gently for 15 mn
at room t enpeyRtpakaion bf fesifi (0) pethisA:added. The resin was shaken gently for 4

h at roon t eqper Ak 9. wa% f;?‘nc%ﬁdté&ha‘f‘%cf dnh%%@éﬁte%%%gn%’kﬁ 1B ST %p3x DCM

3xDMF. This gave resin IS use reacti on st wi t hout
further puri FiRBPCM 2p8) Fasgddedand blowngimpundognityogensas 54 PEM £roBMe9512 - 38-
HO Noml / H &dded and K)6wn dityamd@diitedgen & 50°COCNA (3 mil) wdsNdddd aad tHe sblubloddN O / |\

HI /N was added to resin-linked HOBT (300 mg, loading: 1,3 mmol/g) (supplier:
Novabiochem 01-64-0425), to the mixture was added 1 ml of 2,6-lutidine and 1 ml
10 DCM. The resin was shaken gently for 1 h, the resin was filtered, washed with 3xXDMF,
3xDCM, 3xDMF. This gave resin (7), which is used in the next reaction step without
further purification.

h) Preparation of resin (6) method B:

15 Intermediate 9 was treated with DCM, NEt; and H>O and a few drops of MeOH, This
was dried over extrelute (Isolute HM-N 3 ml volume supplier: IST 800-0220-EM) and
blow dry under nitrogen at 50°C. DCM (3 ml) was added 3 times and blown dry under
nitrogen at 50°C. The free base was dissolved in DCM/DMF 4ml/1ml and the solution
was added to resin-linked HOBT (300 mg, loading: 1,3 mmol/g) (supplier:

20  Novabiochem 01-64-0425), to the mixture was added DMAP (10 mg).The resin was
shaken gently for 15 min at room temperature, DIC (70ul) was added. The resin was
shaken gently for 4 h at room temperature, the resin was filtered, washed with 3xDMF,
3xDCM, 3xDMF. This gave resin (7), which is used in the next reaction step without
further purification.

25



N resin (6) i) Preparation of internmediate 10: To resin (6) was added

O (tetrahydro-2H pyran-yl)-hydroxylam ne (60 ng) in 4 nil 57 Xepkembear 2086i n
was shaken gently for 18 h at roomtenperature, the resin was filtered
washed with DCM (2 m ), filtered and blown dry under nitrogen at 50C. This
gave inter [ O yielding. O N~H"N N resin (6) Q NH\
NOH O\ Iﬁg()%ﬁ%%%nedi ate 10 10 j) Preparation of corrpo%(r%a‘gywa]?ernedi ate
10 was stirred overnight in 5 % TFA in M8OH (5 nil), the reaction mxture
was poured into m H20 and NaHCO3 (300 ngy), the product was extracted
with DCM (5 nj) rr@_h PO haer was dried over MgSO4, filtered and
bl owmn 15 dry und tr n Hato @[@ gave final conpound 1, vyielding
2.3 ng. 7 Septenber 2006 WO 03/07839% PCT/ EP03/02512 -39- \Q o NH t~V-HV
C/ 1\ internediate, 10 j. O/ I \' | HO..NH Nof ro }dgqN 11 \_/ 0 Conpound 1
Exanpl e B2 5 Prepar at P69 N ® H_conpouhd | nfermedi ate 3 (max.
0.0002 nol) was stirred in 5% CF30GOI—V%§(q. fg,lj over
N

o
Nj\(:[&;n re 99
N

i) Preparation of intermediate 10:
To resin (6) was added O-(tetrahydro-2H-pyran-yl)-hydroxylamine (60 mg) in 4 ml

5  DCM, the resin was shaken gently for 18 h at room temperature, the resin was filtered
washed with DCM (2 ml), filtered and blown dry under nitrogen at 50°C. This gave
intermediate 10 yielding.

0
,C
. OO0
) N
N resin (6)

( QO‘ NH,

(o)

resin (6)

Y

intermediate 10
10
j) Preparation of compound 1:
Intermediate 10 was stirred overnight in 5 % TFA in MeOH (5 ml), the reaction
mixture was poured into 4 ml H,O and NaHCOs (300 mg), the product was extracted
with DCM (5 ml) two times, the DCM layer was dried over MgSOy, , filtered and blown
15  dry under nitrogen at 50°C. This gave final compound 1, yielding 2.3 mg.



t he weekend at roomtenperature. The sol vent was evaporated, yielding (nodel-
reaction): 0.058 g (87% purity) of conpound 2. 10 Exanpl e BY Rpterbaz00at i on
of NyND  HON conpound 3 Trifluoroacetic acid (0.5nl) was added at 0OCto a
m xture of internmediate 8 (0.0006 15 nol) in MeOH (5nl). The m xture was
brought to ggd{hgﬁperature then stirred for 48 hours. JaPepfReipi tate was
filtered, washed with MeOH, then with digthyl ether and dried, yielding 0.
168g (65% of conpound 3, nelting point 226C. Table F-1 |ists the conpounds
that were prepared according to one of the above 20 Exanples. The foll ow ng
abbrevi ation e used®in the tables: Co. No stands for 7 Septenber 2006
WO 03/ 076395 | PCT]_ERQ3/ ORS 40 n‘RQQ C er, Ex. [Bn ] refers to the
same met hod aspdeschbed H exa| Sone corrpounds have been
characterized via nelting point (np.). " ~~\/~~/gyp\'q HN- OH VO Co.
No. 1 ; Ex. [Bl] ift@medde104; Ex. [B 1] H 'O0- I\I H HP~ N/ HMOH Co. No. 5 ;

Ex. [B1] Co. No. 2; Ex. [B2] Ho, HON} [HN NN HiN H(

OO

Compound 1

Example B2
5  Preparation of

compound 2
Intermediate 3 (max. 0.0002 mol) was stirred in 5% CF;COOH/CH;0H (q.s.) for over

the weekend at room temperature. The solvent was evaporated, yielding (model
reaction): 0.058 g (87% purity) of compound 2.

,, Y@m

o}

10

Example B3
Preparation of

compound 3
Trifluoroacetic acid (0.5ml) was added at 0°C to a mixture of intermediate 8 (0.0006
15  mol) in MeOH (5ml). The mixture was brought to room temperature, then stirred for 48
hours. The precipitate was filtered, washed with MeOH, then with diethyl ether and
dried, yielding 0.168g (65%) of compound 3, melting point 226°C.

Table F-1 lists the compounds that were prepared according to one of the above
20  Examples. The following abbreviations were used in the tables: Co.No. stands for



Co. No. 6 ; Ex. [B2] Co. No. 7; Ex. [B2] HO.HHIOL HHa HHNH (N9 Co. No.
8 ; Ex. [B2] Co. No. 9; Ex. [B2] HO. 1 H~ H HHN~ ~ TSeptrmben2006 Ex.
[B2] Co. No. 11 ; Ex. [B2] 7 Septenber 2006 WO 03/076395 PCT/EP03/ 02512 -41
H 1 I NN.O.. H N~ HNo nmtk H Co. No. 12 ;Ex. [B2] Co. No. 13 ; Ex. [B2]
HOL NHN N.O Co. No. 14 ; Ex. [B2] Co. No. 3; Ex pp. 226 C

C. Phar macol8 ?ngwexanple The in VItt? assay for inhib|F oﬁﬁ%Plhlstone
deacetyl ase (see exanple C. 1) neasures %e 5 inhibition of HDAC enzymatic

activity obt ajoﬂ;?&mmmnﬁeh@xcmﬁsq%mqﬁe $ae M tRod(ds describ@ ih tledn®act i vity of
0

th d f |

col or i metri ¢ gk 3P SatiobedtR ET oA SERBERAN R Jour nal ”gf )
| mmunol ogi cal thhods 65 - 55-63, 1983)(see exanple C. 2) 10 Kinetic
solubility ip—agueous =Ya BasSUres C

aqueous solutlon up |Iut|on (see exanple C 3). ions are
diluted with a single-¢aqueous buffer soljvent consecutgve steps| For
every dilutijon turbidity is nmeasured witlh a ne onet RCA drug
perneabi l ity expregsses i bi [ jty to nmgve fro m ffnto or tfhrough
anot her. Spdcifi cal , {ty to noje throu the [ testlnal menbr ane

into the pldod strean1.nd or ™®mthe Ql ood stYedminto the target.
Permeabi l ity (see exgnhRb.a ;&xtipgan Co. No. 4 ; Ex. [B1]

H’o‘xiz | =N
H
( & O
o 3
HN—CN—@-{O LN
O

HN—-OH

Co. No. 5 ; Ex. [B1] Co. No. 2; Ex. [B2]

/O\
H/O\I;I [ N
: /N(/\L CL
N
H Nao

Co. No. 6 ; Ex. [B2] Co. No. 7; Ex. [B2]
H/O\I? I \N H’O\ N
H X |
Q “Q

Y Y S

( H HN/ ) |
( )

F
Co. No. 8 ; Ex. [B2] Co. No. 9 ; Ex. [B2]

/0\

(1 tor -
ih Qe

Co. No. 10 ; Ex. [B2] Co. No. 11 ; Ex. [B2]




be neasured through the formation of a f
menbr ane 20 phospholipid bilayer. In the
menbrane assay, a "sandwi ch" is forned

a 96-well filter plate, such that each
chanbers wi {dp @09Q99r sol ution at the bo
the top,

separated by a 125 m m cro- filygr disc (0.45 pm pores),

ilter-inmmobilized artificial
filter-inmobilized 7&8eptdmhéra2006

with a 96-well mcrotitre plate and
conposite well is divided into two

ttom and an accepipPEpS@sst i on at
coat ed

with Z(ydv\'t/v\ dodecane-sol-ut-i-on—of—di-ol n\ll nthnb;\f i H\ll choli ne. —under 25
condi tions that myl th - nellar bllayers formingide the filter channpls when
t he system ont%cﬁ% n aqueous buf fer slol utiQ e perneability of
conpounds t hy ough t'hi S ‘ V\dioﬁ'{ 016395 PCT/ EPQ3/ 02512} - 42-
artificial nbrane is ne The purpodse'i$ tp | or fhe
perneation o t he drugs thraugk lel artifici t 2
different pHs: 4.0 and 7.4.¢ § etection i s dond with

WV- spect r onefp+y—at—opt--ral—wavrel-enrgt-h—bgt-weer—250—and-500—Am—5-—-Met-pbol i sm
of drugs me seLhatCaTW?éZdE§dB@hle xenahi otic §91$hdébE&ﬂB@]conpoun is
enzymati cal |y trangf rned into (a) polar|, water-soluble, and excretaple

met abolite(s). Fﬁ%§ o) organ for drug nmetabolismis thejliver. The

met abol i ¢ prjoducts &re ss active than the ntH @@ i npcti ve.
However, so netaboliteslggk enhanced 10 a } y or tvo ef fpcts.
Thus drug met abol i sm may |nclﬂ th "det ox,® and "toxicatiop"
processes. e of the major e systgns thato determne the organjsms
capability dealing with dru and chgm cals is represented by the
cytochrone BF450 nonoenN@ensBedB2whi ch arje NAPNod® B3 imezgnes. Met abolic

stability of conpounds can be determ ne
subcel | ul ar human 15 tlssue (see exanpl e
t he conpound&£. Pkarmagolagivabexampless, of drug
i ncubation of these conpounds with mcro
conpounds wa deternlne

transcriptio ﬂ"f’té"c‘fsisvgf"e%h‘b%r‘?ﬂ%g %B%/

gene i n r &spdnhihitianef BXIACleneaigatic meththkﬁEi withothe compdundsef fovimila fene

found in a conpl ex involving cyclins,

proliferating:gﬁfekgra nucli r anti

transf or ned

cy

Shmofigh ghiogih 1) ¥l

In vitro wwth the use of
C.5). Here netabolic stability of
nmet abol i sed after 15 m nutes
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BRRS TP St essReaET of pr
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rnal I t not
SRR activity.
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ichis essentlal for cell
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chpactivation of the Rb
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h a HDAC inhibitor is

Kinetic solubility in aqueous media measures the ability of a compound to stay in

aqueous solution upon dilution (see example C.3).

DMSO-stock solutions are diluted with a single aqueous buffer solvent in 3 consecutive

steps. For every dilution turbidity is measured with a nephelometer.

15

A drug’s permeability expresses its ability to move from one medium into or through

another. Specifically its ability to move through the intestinal membrane into the blood

stream and/or from the blood stream into the

target. Permeability (see example C.4) can

be measured through the formation of a filter-immobilized artificial membrane

20
is formed with a 96-well microtitre plate and
composite well is divided into two chambers

phospholipid bilayer. In the filter-immobilized artificial membrane assay, a “sandwich”

a 96-well filter plate, such that each
with a donor solution at the bottom and an

acceptor solution at the top, separated by a 125 pm micro-filter disc (0.45 pm pores),
coated with 2%(wt/v) dodecane solution of dioleoylphosphatidyl-choline, under

25

conditions that multi-lamellar bilayers form inside the filter channels when the system

contacts an aqueous buffer solution. The permeability of compounds through this



therefore a potent and specific indicator of inhibition of cell cycle
progression at both the Gl and G checkpoints. The capaci t)Septerabeér 2006
compounds to induce p21WAF1 was neasured with the p21WAF1 30 enzyne |inked
i mmunosor bent assay (WAF1 ELI SA of Oncogene). The p21WAF1 assay is a
"sandwi ch" enzynme i mmuunoassay enpl oyi ng both nmouse nonocl onal and rabbit
pol ycl onal WRASB®ASes. A rabbit pol yclonal antibody, spedi V%Y1 he hunan
WAF1 protein, has been immobilized ont @2t he surface of the plastic wells

provided in ar&ﬂqal etr%béﬁfl SR‘%“]SHMF“@‘E}). OtLp #%Fetlg tﬁxe&@n&%ﬂ&? yed will

bind to the capture anti ate ect nonoc naI

anti body al si¢ ﬁ'é‘éﬁ)@m“zbé Pﬁ@ﬂ“dﬁmfﬁﬁﬂw rapge éft?eqlﬁerelﬁrﬂhl i andi7dd t o any
P21WAFL, whi Céinprasd beedtion & dnd &ith DIV -tfeetrortantad bitingd watdehipth Bleeedlet ect or
anti body, i N doUl s ds bond by horseradi sh peroxi dase- conjugated

streptavi di n: e nolSer adi sh per oxi dase catal yses the conversion of the 7
Sept enberd 2006 WO 03/ 076395 PCT/ EP03/ 02512 -43- chronogeni c substrate

t et ra- met hyl pefagdidin e dtdg@meelsqpit@nlbes@mw Aehdiastictd? efloB]okie corﬁpémtti ion (or

yeIIowafterthea itio In which is
proportional® “?th'r‘fgl ﬁ’fm%q’m%‘ﬁﬁwl—a% Sé’p"ﬁ? %Wc?xfrfi&%’ﬁém& 8 "t? S) ‘The col ored
reaction prHBeundjor csgapfandrig metabcnlsmgtlm liypre The methlalio petdects al@ofion letssat ion is
achi eved by fhé ﬂia:%ﬂl%' BIEMQH iPctive. %@@@e’i‘rs‘énﬁlﬁ{e‘(a%ohtéé Ksﬂz@‘éﬂm

concentr tionsg of | ded € .e Exanpl e
0 B ¢ rsBeoncs ﬁthhftﬂ Crigesoolin R bt e E oT i )La nucl ear
ext ract s ( sufi¢ation” pBpeEnseh.)Oneef theimajortzatyaxt systelddthpgdetdrmietttie 2x10 $ M of

13 ol abel ecrpapkl despatiifidrabding A arAad SRigfeal OF ofRASHAIYADAC act i vity a

synthetic pept]d the anmno tone s.used. The
substrate i< %P’B{qeﬁﬁ%fn@ﬂo“&t'getnﬁ%s ltaé? mH%ﬂ?‘t e%ePFtyI%esﬁMﬁtv"\?g exanoi ¢
aci d spacer,stabilily ofscompootds ctrebe detertaired GO twith thenme ofxabdellolar Bumann de gr oup
and specjsf i th&kde)’(sée% @Q’d)a%@firﬂi 1c LtXt?iht}%fih@ coﬂtP&nﬁyﬂ%Rglggs@d %, %

bi oti n- (6-am _noh exan0| acet - NH2) ,
was added i rPfgrugmeteho ttﬁm@ SIWaPebe%thesr« cmwe%% meosenwg/ m BSA
and 0.01% TrQaamtaﬁ@nlﬁOhmontpHuﬂds«ivasA&tbmnneﬁ[bymG}MSrrmal@aacet ylation reaction
was term nated by the addition of HC and acetic acid. (final concentration
0.035 mM and_3.8 n1\/|respect|vel y). After stopping the reaction, the free
3H acet at e 2XReRIROW SURPECSE PSR renscrptiopallactingtes a number of gengsineluding the
centrifagat iWAFLAOIR] gene ir@sionsd th DN A damiage Al el dDaglodubreof i WAF( gegani c)
phase was cqupf, (‘flm'art:o?nr?ﬁp Bﬁ)gmn\?écyclzﬂsr cfcﬂﬁ%p@éﬁﬁﬁé kfﬂ?éé% t:{n(?il s (contai ning

HeLa nucl ear ex ract | ncubati on
(contai ni ng meifesating cel uglgar antigea | (BGN AR inrnogaal cglls but not tfanSfomled cells and

appears to be a universal inhibitor of CDK activity. One consequence of p21 WAF1

binding to and inhibiting CDKs is to prevent CDK-dependent phosphorylation and

25  subsequent inactivation of the Rb protein, which is essential for cell cycle progression.
Induction of p21WAF]I in response to cellular contact with a HDAC inhibitor is
therefore a potent and specific indicator of inhibition of cell cycle progression at both
the G1 and G2 checkpoints.
The capacity of the compounds to induce p21WAF1 was measured with the p21WAF1

30  enzyme linked immunosorbent assay (WAF1 ELISA of Oncogene). The p21WAF1
assay is a “sandwich’ enzyme immunoassay employing both mouse monoclonal and
rabbit polyclonal antibodies. A rabbit polyclonal antibody, specific for the human
WAF]I protein, has been immobilized onto the surface of the plastic wells provided in
the kit. Any p21WAF present in the sample to be assayed will bind to the capture

35 antibody. The biotinylated detector monoclonal antibody also recognizes human
p21WAF1 protein, and will bind to any p21WAF1, which has been retained by the
capture antibody. The detector antibody, in turn, is bond by horseradish peroxidase-
conjugated streptavidin. The horseradish peroxidase catalyses the conversion of the



conpound) and sanpl es (containing conpound di ssolved in DMSO and HelLa .
nucl ear 25 extract) were run in parallel. In first instance7 Seprabéndeosere
tested at a concentration of 10°'5M Wen the conpounds showed activity at
10-5M a concentration-response curve was made wherein the conpounds were
tested at c%cgmtmr%tlons between 10"SM and 10-12M I n eadydeshasife bl ank
val ue was substracted fromboth the co%rol and the sanple values. The
control sanple represented 100% of substrate deactyl ation. For 30 each

sanmpl e the rasbmeehic sibisyateddracidili¥beneiding Sroth PR diitionto 4 B1ge Nean val ue of

the control g, WBL BARL ORI ALl oR0r AAHESLERT SENhERI BPuRn e, dr UG,
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concent r i o‘f? ﬁﬁ“cﬁﬂ“gfe Séar?gg@@‘a%ﬂﬁ%ﬁ&mﬁ%c oﬁ%ﬁta&tlwﬁls(g Bile F-2). 7
Sept enber 20iF6philisg)(x8¢ e¥BFASCHBLT/ EP03/ 02512 - 44- Exanpl e C. 2: Det erm nation
of antinroliferative activity on A2780 cells Al conpounds tested were
di ssol ved | t| ans ver e rgade cul ture nedium Final
DVBO concent¥&t+o . pitign g} huston IVease ! 5 proliferation
assays. Controls contai ned A2780 ceI I's and DVBO wi t hout conmpound and bl anks

cont ai negh DMgE). Elfeé}%xﬁs‘été QFWTBmw&émcﬂlﬁﬂed% 66 Wlopa'zsa1d:‘ﬁ§ ofA gl ycine

buffer corrprlse ne an H 10.5 with
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Cancer Centng.. e medi um

suppl enent eﬁwﬁ%@%ﬁﬁm e@’rﬁ?‘hiﬁ%ﬁfé%%ﬁﬁ&%ﬁﬂoﬂc%ﬁ ﬁch@gn‘lcﬁé %fetal calf

serum Cel |Rfotggedeat the OQBHermupal parh by mﬂ%gre\ap and spenifically { Hacetylatedy

hum di f } Bd St Wsinene. "Eﬂemlsq&’aerlﬁoma&dnanahﬁ@om@ageq Hhaeetyh-Lyeakgusi Ing a

trypsi n/ EDT t ppl enent s

wer e obt ai né??“g?#{%ﬁ@éa’m %@%}Hﬁf{on%ﬁﬁﬁdf gg Ei rgrlscé%% l asma

cont am nat i dh ue ure
t t ES¢y 3nd e %, Sritap X HY ataH ¢ Hfer deacaiylaidisye Cul t

kit (suppli G:Eactﬂih @Matremuat}d byoak h@w@mmﬁewadwmal cordéntineibh cul ture

| ate S -l Ll e plastic
ver i gty DA ééﬁﬁéﬁﬁi}%%%ﬁf AR Honghla B B AEREL LA 2100
vol une cl0 ZOEPSICXWEﬁdO’t‘Hh q&mtla,cpta era@ﬁ@gla@%cwf@mowtmr@émmm ihiwas 20
changed and dﬁqmgsf@edf,lgﬁ(@g&,ﬂ@@h@ewemﬁtwe.da[mo@téﬂ nal vol ume of 200 Al.

Fol | owi ng PO Facga)r{%en?r;;n{ ngn %t( tqjmg%‘?ﬁ'eﬂar%uwﬁir %ﬁg Bl\ﬁb vzvq gl fresh

medi um and ce assesse using - based
assay. To e&empoisid), a bi@kp@cuhqupn (contmmng DMSO but no HeLa nuclear extract or

compound) and samples (containing compound dissolved in DMSO and HeLa nuclear

25  extract) were run in parallel. In first instance, compounds were tested at a concentration
of 10°M. When the compounds showed activity at 10°M, a concentration-response
curve was made wherein the compounds were tested at concentrations between 10°M
and 107M. In each test the blank value was substracted from both the control and the
sample values. The control sample represented 100% of substrate deactylation. For

30 each sample the radioactivity was expressed as a percentage of the mean value of the
controls. When appropriate ICsp-values (concentration of the drug, needed to reduce the
amount of metabolites to 50% of the control) were computed using probit analysis for
graded data. Herein the effects of test compounds are expressed as pICso (the negative
log value of the ICsy-value). All tested compounds showed enzymatic activity at a test

35  concentration of 10°M and 13 compounds had a pICsy > 5 (see table F-2).



solution was added and the cells were further incubated for 2 hours at 37C.
The nmediumwas then carefully aspirated and the bl ue MIT-fDRSep&aibep2006ICt
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medium was then carefully aspirated and the blue MTT-formazan product was
25  solubilized by addition of 25 ul glycine buffer followed by 100 ul of DMSO. The
microtest plates were shaken for 10 min on a microplate shaker and the absorbance at

540 nm was measured using an Emax 96-well spectrophotometer (Supplier: Sopachem).
Within an experiment, the results for each experimental condition are the mean of 3
replicate wells. For initial screening purposes, compounds were tested at a single fixed
30  concentration of 10" M. For active compounds, the experiments were repeated to
establish full concentration-response curves. For each experiment, controls (containing
no drug) and a blank incubation (containing no cells or drugs) were run in parallel. The
blank value was subtracted from all control and sample values. For each sample, the
mean value for cell growth (in absorbance units) was expressed as a percentage of the
35  mean value for cell growth of the control. When appropriate, ICso-values (concentration
of the drug, needed to reduce cell growth to 50% of the control) were computed using
probit analysis for graded data (Finney, D.J., Probit Analyses, 2°* Ed. Chapter 10, Graded
Responses, Cambridge University Press, Cambridge 1962). Herein the effects of test



20 score of 1 and for these conpounds both the first and the second dilution
are unclear. The solubility of 52 conpounds was neasured. FrQRENMESE006
conmpounds 9 showed a score of 3 and 1 denobnstrated a score of 1 (see table
F-2). Exanple C. 4. Parallel artificial nmenbrane perneability analysis 25
The stock sqlsR%ssésal i quots of 10 | of a stock sol ution ofcPppshhisty 100 %
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0.5 x 10.6 Csrcg)re 'of 3 and 1 demonstrated a score of 1 (see table F-2).

Example C.4: Parallel artificial membrane permeability analysis
25

The stock samples (aliquots of 10 pl of a stock solution of 5 mM in 100 % DMSO)
were diluted in a deep-well or Pre-mix plate containing 2 ml of an aqueous buffer
system pH 4 or pH 7.4 (PSR4 System Solution Concentrate (pION)).
Before samples were added to the reference plate, 150 ul of buffer was added to wells
30 and ablank UV-measurement was performed. Thereafter the buffer was discarded and
the plate was used as reference plate. All measurements were done in UV-resistant
plates (supplier: Costar or Greiner).
After the blank measurement of the reference plate, 150 pl of the diluted samples was
added to the reference plate and 200 pl of the diluted samples was added to donorplate
35 1. An acceptor filter plate 1 (supplier: Millipore, type:MAIP N45) was coated with 4 pl
of the artificial membrane-forming solution (1,2-Dioleoyl-sn-Glycer-3-Phosphocholine
in Dodecane containing 0.1% 2,6-Di-tert-butyl-4-methylphenol and placed on top of
donor plate 1 to form a “sandwich”. Buffer (200 ul) was dispensed into the acceptor



score 2) or a high pernmeability (? 0.5 x 10-6 curls; score 3). One corrpound
was tested and showed only a score of 1 at both pH s neas
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Sub-cellular tissue preparations were made according to Gorrod et al. (Xenobiotica 5:
453-462, 1975) by centrifugal separation after mechanical homogenization of tissue.
Liver tissue was rinsed in ice-cold 0.1 M Tris-HC] (pH 7.4) buffer to wash excess
blood. Tissue was then blotted dry, weighed and chopped coarsely using surgical
( 25  scissors. The tissue pieces were homogenized in 3 volumes of ice-cold 0.1 M phosphate
buffer (pH 7.4) using either a Potter-S (Braun, Italy) equipped with a Teflon pestle or a
Sorvall Omni-Mix homogeniser, for 7 x 10 sec. In both cases, the vessel was kept in/on
ice during the homogenization process.
Tissue homogenates were centrifuged at 9000 x g for 20 minutes at 4 °C using a Sorvall
30 centrifuge or Beckman Ultracentrifuge. The resulting supernatant was stored at -80 °C
and is designated ‘S9’.
The S9 fraction can be further centrifuged at 100.000 x g for 60 minutes (4 °C) using a
Beckman ultracentrifuge. The resulting supernatant was carefully aspirated, aliquoted
and designated ‘cytosol’. The pellet was re-suspended in 0.1 M phosphate buffer (pH
35  7.4)inafinal volume of 1 ml per 0.5 g original tissue weight and designated
‘microsomes’.
All sub-cellular fractions were aliquoted, immediately frozen in liquid nitrogen and
stored at -80 °C until use.
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medi um su ppA?fettro (suppli 1er M%cromass Manchester, UK) triple quadrupole mass spectrometer

fitted with and ESI source was used as detector. The source and the desolvation
temperature were set at 120 and 350 °C respectively and nitrogen was used as nebuliser
and drying gas. Data were acquired in positive scan mode (single ion reaction). Cone

25  voltage was set at 10 V and the dwell time was 1 sec.
Metabolic stability was expressed as % metabolism of the compound after 15 min of
incubation in the présence of active microsomes (E(act)) (% metabolism = 100 % -
« Total Jon Current (TIC) of E(act)att=15 ) x 100). Compounds that had a

TIC of E(act)at t =0

percentage metabolism less than 20 % were defined as highly metabolic stable.

30 Compound that had a metabolism between 20 and 70 % were defined as intermediately

stable and compounds that showed a percentage metabolism higher than 70 were
defined as low metabolic stable. Three reference compounds were always included
whenever a metabolic stability screening was performed. Verapamil was included as a
compound with low metabolic stability (% metabolism = 73 %). Cisapride was

35 included as a compound with medium metabolic stability (% metabolism 45 %) and
propanol was included as a compound with intermediate to high metabolic stability (25
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reconstituted with distilled H,O and further diluted with sample diluent (provided in the

kit) .

The samples were prepared by diluting them 1:4 in sample diluent. The samples (100

( 25  pl) and the p21WAF]1 standards (100 ul) were pipetted into the appropriate wells and
incubated at room temperature for 2 hours. The wells were washed 3 times with 1x
wash buffer and then 100 ul of detector antibody reagent (a solution of biotinylated
monoclonal p21WAF1 antibody) was pipetted into each well. The wells were incubated

at room temperature for 1 hour and then washed three times with 1x wash buffer. The

30  400x conjugate (peroxidase streptavidine conjugate: 400-fold concentrated solution)
was diluted and 100 pl of the 1x solution was added to the wells. The wells were
incubated at room temperature for 30 min and then washed 3 times with 1x wash buffer
and 1 time with distilled H,O. Substrate solution (chromogenic substrate)(100 ul) was
added to the wells and the wells were incubated for 30 minutes in the dark at room

35  temperature. Stop solution was added to each well in the same order as the previously
added substrate solution. The absorbance in each well was measured using a
spectrophotometric plate reader at dual wavelengths of 450/595 nm.



Three conpounds were tested in this assay. Two showed significant induction.
Table F-2: Table F-2 lists the results of the conpounds thatygaienh
according to 10 exanmple C. 1, C 2, and C 3. Co. No. Enzyne Ce%ﬁjﬁgr&sim
Solubility activity activity Score 1C50 plC50 1 5.649 5.346 2 6.794 5.748
3 3 8.103 QyStkrdses4 <5 5.554 5 6.861 5.664 6 6.951 5.86 7 6.416 5.331 3
8 6.94 5.493” 682774 5.579 3 10 7.19 5.747 3 11 6, 21%§T4§P°§’02°J!é 6. 909
5.562 3 13 7.061 <5 14 6.611 5.175 3 79%eptenber 2006 WO 03/076395

PCT/ EPO3/ 02512 -50-_ D. ik X | e: (Fi . .. Preparation
of tabl et co% e ?&a%’?? ﬂ?eg%l?’or& R%B@H‘S’%‘ n?{‘géjr%ruﬁg%d olgrﬁ@gﬁﬂrr)ﬁ{‘%p%ﬁt?m?% 8
| act ose and 2Oeelly of dmep veresrun impaxaligl. ke blankvplyereas sulistragtediipmall Cpteplwi t h a

sgl uti (2)800];11 BndisaSipb Valtes] Foesarh sl ittvalue f6th2 W AF1 pktluptidn (1 atRMibEel done i n
about

of \water. The t powder .mi xture i ved, dried and sieved
agai n. Then PW&P &8 %"pﬁaﬁsﬁg(ﬁs %@eﬁeﬂ%r‘%@ﬁy 5fqrip2]awgﬁpms%r§tén§ﬁd 15 g
hydr ogenal ed contpb tPatsemsagsiinductiorehiglieo then 130 i was defineidlas significantmdoetimd i nt o
tablets, giyhiREc &9&&é‘@le@t‘é&intﬁi@%ﬁkaﬁWdh%&gsi%@ﬁﬁBtiﬁﬁueﬁoﬁ.onPound of
formula (1). 10 Coating To a solution of 10 g nethyl cellulose in 75 m of
denaturated ethanol there is added a solution of 5 g of ethyl cellulose in
150 m of dichloronmethane. Then there are added 75 m of dichl oronmet hane
and 2.5 nm 17ToblaFr: Sapis g lists theppsulfs gf theeampoupds that avers tostesd acrerdingd® ¢ en and
di ssol vet i nexdmpid Caf Cajambl0B.onet hane. The latter solution is added to the

Co. No.| Enzyme Cellular Solubility
activity activity Score
pIC50 pIC50
1 5.649 5.346
2 6.794 5.748 3
3 8.103 6.881
4 <5 5.554
5 6.861 5.664
6 6.951 5.86 3
7 6.416 5.331 3
8 6.94 5.497 3
9 6.774 5.579 3
10 7.19 5.747 3
11 6.215 <5 3
12 6.909 5.562 3
13 7.061 <5
14 6.611 5.175 3




15 for mer and then there are added 2.5 g of magnesi um oct adecanoate, 5 g of
pol yvinyl - pyrrolidone and 30 ml of concentrated col our sus he
whol e is honogenated. The tablet cores are coated with theﬁtstr% {e%lhe'?glg?t&ed
m xture in a coating apparatus. 20 7 Septenber 2006 -51 d ains

compound of formula (1), 5 R4 REX/-1-(CH)n L-N-(CH2)m 1 - C-(CR32)t~
(1) KR6 | WROAKESN-oxide forms, the pharmaceutical ly al€EBPHIPE2addition
salts and the stereo- chenically i somer® f or ms t hereof, wherein 10 nis O,
1, 2 or 3 and when n |s 0 then a dlrect bond is |ntended mis O or 1 and
V\,henmlso yosii ;t|501230r4andv\hent
is O then a di rect bond is |ntended 15 -C% each Qis nitrogen or -C each
Xis mtroge or 20e Yis nitrogen or ; CC R is-C(O NRSR9,

- NHC( O) R10, ool éth{&?fédu yISR O -NR'C(O N(OH R

-NR11C(O C1_ @aﬂﬂmedf IﬁD@I@I@pomi)tﬁih@(oﬁ)oﬁniﬂ@(])t)ﬁﬂ@dacmaammmo gAmarchisl at i ng-

group 25 e f ydr ogen,

hydr oxy, g\,h %gke{ak‘%% ﬁﬁﬂlgrﬁgggéf o ﬁﬁh w&gam no(éi%tfgﬁ éﬁiﬁ%&&% éhg)ﬂ‘atié R10 is

hydr ogen, o %Wwolyetyl@atrkw%ﬁb@ﬁw 200 gl pf eeteraét“hwpt PoidetIRIX ¢ ’ﬁyr azi nyl ,

pyridi none, pigvgdotdiedl and Kievedragam! Theh itiereaia added|100 RincrbGydwiiieagiaosy andl _6al kyI :
15 g hydrogenated vegetable oil. The whole is mixed well and compressed into tablets,

giving 10.000 tablets, each comprising 10 mg of a compound of formula (f).
10  Coating
To a solution of 10 g methy) cellulose in 75 ml of denaturated ethanol there is added a
solution of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there are added
75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol 10 g of polyethylene glycol is
molten and dissolved in 75 ml of dichloromethane. The latter solution is added to the
15  former and then there are added 2.5 g of magnesium octadecanoate, 5 g of polyvinyl-
pyrrolidone and 30 ml of concentrated colour suspension and the whole is
homogenated. The tablet cores are coated with the thus obtained mixture in a coating

apparatus.

20



PP TR

30 R2 i s hydrogen, hal o, hydroxy, amno, nitro, Cl.6alkyl, C1-6alkyl oxy,
trifluoronmethyl, di(C I -6alkyl)am no, hydroxyam no or 7 September 2006
napht al enyl sul fonyl pyrazinyl; -L- is a direct bond; 7 Septenber 2006 WO
03/ 076395 PCTI EP03/.02512 -52- each R3 ir_lgile_pendently represents a hydrogen
atom and one hydrogen atom can be replacCed by a substituent selected from
aryl; R4 is hydrogen, hydroxy, am no, hydroxyCl-6al kyl, Cl1_6al kyl,
Cl - 6al kyl oxy, 5 arylCl-6al kyl, am nocarbonyl, hydroxycarbonyl,
am nod - 6al kil_, am nocar bony1Cl. 6al kyl , hydr oxycar bonyl C1- 6al kyl ,
hydr oxyam n onyl, d -6al kyl oxycarbonyl, d -6al kyl am noC1-6al kyl or
di (Cl- 6al kyl ) am noCl. 6al kyl; R5 is hydrogen, Cl-6al kyl, C3-1ocycl oal kyl,
hydrpx_yCl- 63l K¥ompendat foymay® - 6al kyl ., 10 di (Cl.' 6al Ikyl ) ami noCl. 6al kyl or
aryl; isga radical selected from~l ~~1J6)s 1J6)s ')s )s | fn (a-1) (a-2)
(a-3) (a-4) 15 ')s7 )s N7)s')s N,N NH (a-5) (a-6) (a-7) (a-8 S~ S~ N
(a-9) (a-10) (a-11) (a-12) 7 )s I1')5 " /')s a ONN N 20 (a-13) (a-14)
(a-15) (a-16) 7 Septgiber, 2006 V\O_O(glll(.‘376395 PC31 EPO3/ 02512 -53- CH3 s s 6
! CX 2n
ﬂ\ﬁl_
R2

"O1s ON-—-, Is | \ CINL o
Y/y—— t—N (CHy)n; IES_C_(CR32)t—® O

the N-oxide forms, the pharmaceutically acceptable addition salts and the stereo-
chemically isomeric forms thereof, wherein

10 nis0, 1,2 or3 and when n is 0 then a direct bond is intended;
m is 0 or 1 and when m is O then a direct bond is intended;

tis 0, 1, 2, 3 or 4 and when t is 0 then a direct bond is intended;

15
—C
each Q is nitrogenor Y
—_
each X is nitrogenor
(e
20 eachYisnitrogenor

R' is ~C(O)NR®R’, -NHC(O)R'’, -C(0)-C, ¢alkanediylSR'’, -NR''C(O)N(OH)R°,
-NR''C(0)C.¢alkanediylSR', -NR''C(0)C=N(OH)R'® or another Zn-chelating-
group

25 wherein R® and R’ are each independently selected from hydrogen, hydroxy,
Ci.salkyl, hydroxyC,.salkyl, aminoC,.¢alkyl or aminoaryl;
R is hydrogen, C,¢alkyl, Cj.salkylcarbonyl, arylC, ¢alkyl, C,.¢alkylpyrazinyl,
pyridinone, pyrrolidinone or methylimidazolyl;
R'"is hydrogen or C;_alkyl;

30

R%is hydrogen, halo, hydroxy, amino, nitro, Cy.salkyl, C_¢alkyloxy, trifluoromethyl,
di(C, salkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl,

-L- is a direct bond;



|1 NNE(a-l?)‘(a-18) --N (a-19) x/1j 0 (a-20) )g I7)$ (1]

1j7 )5 (1j7
(a-21) (a-22) (a-23) (a-24) )) 57)s 7)) Is 7)s HH (a-25 @i)gﬁl(egqué’@)
(a-27) (a-28) [/~ RR7)s [IfRR7 [' 7)s 71> ay-k H N O (a-2 é(a 30)

(a-31) (a-32) (R s (R)s (Rs fR7)s ONNN, N/ N HlO (a-33) (a 34)

(a-35) (a- 38& O N7/ 7)7)\ 7)s NNOH(a 37) (a-38) pgw&a 40) 7
Sept enber B 038%%3/ 076395 PCT/ EP03/ 02512 -54- 7)s 7)s 2 (a-41)
(a-42) (a-43) (a-44) N7)s \NJ7)s \N~7)627 1' | s NN N H (a- 45)

(a-46) (a- 47)ea£ha1_2ﬂ 18r2depe21de/nZ1g' ?ep'r\gs%nsts a hydrogen atom and one hydrogen atom can be

replaced by a substituent selected from aryl;
R* is hydrogen, hydroxy, amino, hydroxyCj.galkyl, C;_galkyl, C;_galkyloxy,
5 arylC;.galkyl, aminocarbonyl, hydroxycarbonyl, aminoC.galkyl,
aminocarbonylCy.galkyl, hydroxycarbonylC;_galkyl, hydroxyaminocarbonyl,
Cj-salkyloxycarbonyl, Ci.galkylaminoCj_galkyl or di(C;.galkyl)aminoCj.galkyl;

R is hydrogen, C;.alkyl, Cs.jocycloalkyl, hydroxyCj_galkyl, C;.¢alkyloxyCj.ealkyl,
10 di(C_galkyl)aminoC;._galkyl or aryl;

{ — : )
is a radical selected from

(a-1) (a-2) (a-3) (a-4)
15

(@-5) (@-6) @7) (a-8)

(a-10) (a-11) (a-12)

20 (a-13) (a-14) (a-15) (a-16)



o. ~ | ("NH5 (a 49) (a-50) (a-51) wherein each s is independently 0, 1,.
2, 3 4 or 5; each R6 and R7 are independently sel ected fromspetnng®noogal o;
hydroxy amno; nitro; trihal oCl-6al kyl; trihal oCl. 6al kyl oxy; C1-6al kyl ;

Cl -6al kyl substituted wth aryl and C3-1QCycl oal kyl; C1-6al kyl oxy,

C1- 6al kyl ox | oxy; Cl1-6al kyl carbonyl; 10 Ci1- 6a| kyl

Cl. 6al kyl su?é‘f%l)ﬂnzijl%1 B%yanoCl- 6al kyl ; hydrgxyCl- 6al kyl ; dl%y/f%? %?%/kyl oxYy;
hydr oxyCl- 6al kyl anvno; anI i noCl6al kyl ok{)}‘ di (C1- 6al kyI )am nocar bonyI

di (hydr oxyCl- 6al kyl ) ag (aryl) (C1-6al kyl )am no; s

di (C - 6alkyl )a af kyI OXY; Cl - 6al kyl )nigoCl- 6al kyl anrg{n%

di (C1- 6al kyl )H n6al kyl ami rﬁ@ Ifjg/i“s arx}@f ony ,6>sarl am no:;
15 aryl oxy; aryl o -6a| kyl ; kenedi ' 1- 6al kW g #0o;

di (Cl-6al kyl ) am noCl 6al kyl di (C1-6 W) am no(C1 - Ickyl )am no; di (C

1- 6al kyl) am no(C @G-19alkyl) ami no@lﬂ) (a9 - kyl ) amigwef 1- 6al kyl (C

1- 6al kyl )am no; di (Cl- Vky1l) am noC - 6al kyI (Cl 6a| kyl ) am noC, - 6al kyl; 20

anm nosul f onyl anti no(ClL. 6al kyl ) am no; ani nosul fonyl am no(Cl

bal kyl ) am noCl1- 6al kyl ; di (C 1. 6ai kyl)am nosul fonyl am no(Gi - 6al kyl ) am no;

di (CL. 6al kyl) RS ul fonyI am ngg’¢:1- 6al kyl ) am qg . 6al kyl; cy no; t hi ophenyl ;

t hi ophenyl substi

di (C - 6ai kyl

di ( Cl- 6al kyl 1

hydr oxyC1- 6al kyl pi per azi nyI CI-6al kyl , hydroxyCl- 6al kyl oxy®C

1. 6al kyl pi pegazpi nyl C 1-6al k%_ 7 Sept enber %906 WO 03/ 076;§l 5 PCT/ EP03/ 02512
_55_ di (C1-6al kyl ) anunosul Tonyl pi per azi nﬁ 1. 6al kyl ,

< _6al kyl5oxyp| peridinyl, Ct_6al kyI oxypi peri di nyl C1- 6a| kyl ,

nor phol i nyl O _6al®) , hydr oxyQrhgal kyl (Ct .\6al kyl@%mnm noCt _6al kyfr); or

di (hydroxyd \g 1 . ; fur any), anyl subgtiisfed with

hydroxyd _ 6al § behzof ur arnfy dazol yl zol yl —=@ | substituted

with aryl and <#¥eadkyl: C riazotyly azol yI li di nyl ;

pyrrolyl; piperi d| nyI Cl_ 6af kygoxy, nmor phol i nyI Cl1_6al kyI mor phol i nyl ;

nmor phol i nyl C Xa-®al kyl oxy; noepdholinyl O _6al k(yq”) nmor phol i ny(a€8. 6al kyl am no;

/R7)s /(R7)S /:R7)s /R7)s
/ ~ ~N) Y ~ S ~ AN O
{ 1/ | B U

N O

N X A ~d P A
(a-29) (a-30) (a-31) (a-32)
®")g | ®") 0 ®), \ ",
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nmor phol i nyI CI _6al kyl am nod _6al kyl ; pi perazinyl; Cl-6al kyl pi perazinyl; 10
Cl. 6al kyl pi per azi ny1Cl. 6al kyl oxy; pi perazi ny1Cl- 6al kyl ; 7 September 2006
napht al enyl sul f onyl pi perazi nyl ; naphtalenylsulfonylplperldlnyl

napht al enyl sul fonyl; O _6al kyI pi perazi nyl d - 6al kyl ; Cl1-

6al kyl pi perazi ny1Cl. 6al kyl am no;

a _6al kyl pi per@nresyd G _6al kyl ami noCl _6al kyl ; C1_6al kyl pi p&HH§338ul f onyl ;
am nosul f onyl pi per azi nyl Cl. 6al kyl oxy; afitnosul fonyl pi perazinyl; 15

am nosul f onyl pi per nnlel 6al kyl ;xdi (CL. 6al kyl) nosul f onyl pi §azi nyl ;

di (Cl_6al kyl ) a nyl pi per azy nyl d - 6al kyl ﬁ{ﬂdr oxyCl - 6al kyt'pi*per azi nyl ;
hydr oxyCl. 6al kml nyl C - CI _6al gy per| di mﬁ/\

Cl. 6al kyl oxypi pdr i Cl - 6al k ridi nyI AYPi | 6al kyl 0;

pi peri di nyl am noC 1- 6al kyl am no 1- aI kyl ; 20

(Cl1. 6al kyl pi perl d| yI ) (hydr oxyCI 6al kyl )am nod - 6al kyl am no; (C
1. 6al kyl pi peri di ?ly ) (hydr oxyCl. E520 kyl) am noC ¢48al kyl am noCi a‘é@l kyl ;
hydr oxyC 1. 6al kyl oxyCl 6al kyl pi perazi nyl ;

hydr oxyC, - 6al kyI ); 6al Kyl pi peg 1)nylcl 6al kyl Mg "
(hydroxyC, - 6al § Cl 6al kyl ) ani M s
(hYdr OxYC1- 6al k I kyl) S\ 6al kyl ; \

hydr oxyd _6al ky 6a| kyl \d droxyCI kalj@am noCﬂE;Q}
pyrrolidinyld GaNkyI pyrrol i dithyl G _6al kyl oxy; pyrazol yl; i opﬁr azol yl ;
pyrazol yl substl ted wWth t bstituents ected from allryl or
tr| hal oG - 6al kyl wpyrl di nyl ; Wgyrrdl nyl substfﬁjﬁt ed with Clqéggkyl oxy,

loxy or aryl; pyrimdinyl; tetrahydropynm di nyl piperazinyl;

tet rahydropyri i dgi’nyl pi per azi nyfRGl _6al kyl ; 30 quigigl i nyl; indole; phenyl;
phenyl substituyed,w th one, or three sybstiftuents independently
, ' , \CL. 6al kyl , NC¥.pal kyl oxy,

selected fro
i fl uoroWoxy, hydr oxyd _4al kyl oxy,

hydr oxyd _4alig
C 1. 4al kyl sul fonyl - 4al kyl oxy | kyl oxy, Cl4al kyl oxycar bonyl ,

am noQl . 43l kylLaxy, 35 di (C14 gdgyl )anl i noCl al kybgxy, di (CL. 4al kyl )am no,
di (CL. 4al Kyl ) am nocar bony Cl4al kyl )am noCl_4al kyl ,

di (O 4al kyl) a‘fhemaclaaisuﬁea?ndﬁ@&o Aed.Rytors

di (Cl - 4al kyl eadn Rﬁ){n@R74&|1kdebérﬁlBﬁtBQeledbd Ebm‘h&ﬂrbgén); Adlb1y/dfcky; amino; nitro;

Sopt omber 2008 YAk @‘"‘aﬁ‘%ew iy é%% R AR T )

_4al kyl ( C1- 4alSeyipgvslertkyk kolgxy} C1-6 ﬁ?iyaqri W@F’bﬂ‘éﬁ kyl ) ami no,

am nosul fionyl al‘n6ntk6'ﬁiyoﬁﬂiohylt Qlﬁaﬂkyhﬁlferédzlckzgdocl ¢alkyl; hydroxyCy_galkyl;
hydroxyCj.galkyloxy; hydroxyCj.esalkylamino; aminoCi.galkyloxy;
di(C;.¢alkyl)aminocarbonyl; dithydroxyC;._salkyl)amino; (aryl)(C;-salkyl)amino;
di(C.galkyl)aminoCj.galkyloxy; di(C;.galkyl)aminoC;.galkylamino;

( di(C1.galkyl)aminoC;_galkylaminoCj.galkyl; arylsulfonyl; arylsulfonylamino;

15 aryloxy; aryloxyCj.galkyl; arylC; galkenediyl; di(C;.galkyl)amino;
di(C_galkyl)aminoC;_galkyl; di(Cj.ealkyl)amino(C;.galkyl)amino;
di(C_galkyl)amino(C;.galkyl)aminoC1.ealkyl;
di(C;.galkyl)aminoC;.galkyl(C;.alkyl)amino;
di(Cy.salkyl)aminoC;_galkyl(C;.galkyl)aminoCj.galkyl;

20 aminosulfonylamino(C;_galkyl)amino;
aminosulfonylamino(C;_galkyl)aminoC;_galkyl;
di(C.galkyl)aminosulfonylamino(C;.salkyl)amino;
di(C;.galkyl)aminosulfonylamino(C;.¢alkyl)aminoCj_galkyl; cyano; thiophenyl;
thiophenyl substituted with di(Cy-salkyl)aminoCj.galkyl(C;_galkyl)aminoC;j.galkyl,

25 di(C;_galkyl)aminoCy._galkyl, C.¢alkylpiperazinylC;_galkyl,
hydroxyC;.ealkylpiperazinylC;.salkyl,
hydroxyCj.galkyloxyC;.galkylpiperazinylC;_galkyl,




di (d . 4al kyl ) am nosul f onyl am no( G . 4al kyl ) am no, 5

di (G 4al kyl ) am nosul f onyl am no(d - 4al kyl ) am noQ - 6al kyl , cyaBeptember 2006

pi peri di nyl G - 4al kyl oxy, pyrrolidinyld 4al kyl oxy, am nosul fonyl pi perazinyl,
am nosul f onyl pi perazi nyl d _4al kyl, di (CL. 4al kyl ) am nosul f onyl pi per azi nyl , .

di ( Cl- 4al ky, ] ul f onyl pi perazi nyl C] _4al kyl, hydroxyd kyd.Ri,per azi nyl ,
hydr oxyCl. 4 b%%%?%erazi ny1lCl. 4al kyl , Cks4al kyl oxypi peri (}ﬁ]}fﬁp /120 ?
A - 4al kyl oxypi peri di nyl G . 4al kyl , hydroxyQd _4al kyl oxyQ - 4al kyl pi per azi nyl,
hydr oxyCLl. 4al kd(CegiRyDanginoselfonilpparaenytyild@kylal kyl ,
(hydroxyd _4al doylaidyfekygtpereinty), @1sARyloxypiperidinylCy.galkyl, morpholinylCy.galkyl,
(hydr oxyCl. 4a|¢i(<lyél Iéﬂﬂgé Iy @%%gyﬂ _y}fp yl y 13' k¥1 m(r)rgl gy_-él(;aky glam' no,
di (hydroxyCl-JHy LRG3y noCy y‘rf,d‘(l‘“(ﬁ‘ ealkypangtnelid iy 1 h
- CH=CH CH=CH- ,fuayyl; firangi supki@ited with iydroxyyh sakyldbemgbfGtanvilainkgdzolyy;,, 15
mor phol i nyl, | ; glagl iipwl %@,ﬁ . .
nor phol i ngl Cl_rgz%a vl %%ﬁ%%%%@%ny n4|§ﬁ ﬁy?ghﬂi -tﬁg%om/’lt?tragfﬂ&a’r azi nyl ,
CL. 4al kyl pi perB¥siehdinyl; pyrrolyl} Ripsridinyiresabnlor vimorphalipylo Gy calkyimerpholingly| c14al ky! |
Cl- 4al kyl pi permaipholinédGghlkylbxy; Cl - 4al kyl pi per azi nyl d . 4al kyl ani no,
ot rahy ! r opyr TR B OGRS Sl
t et r ahydr opyr iTerahalipyiéiyselk damivgC oalkyk pipprazingl; Gastliylpiperazindod 4al kyl ani no,
EJiCperi flikrllyl anmiayqalky ; lﬁlqiei@yin@mlQagflbxylélgibfsmiinylcl_gucyl; kvl
1. 4al kyl pi peri di.n r.OX a am n 4al. am no )
( Cl- 4al kyl pi p&PPRf! ?%“Ef%’aPIB ﬁzf&P%#ﬁ‘@?ﬂ”ﬁBéP‘Pﬁ%MXh ‘?RF%@‘?‘H%PW ,
pyri dinyl I _4dh iperapipeilCosglion - Giadaliylpnerazinyl rysaliagiaiping:
j al kyl am noCl ﬂ%ﬁ&ﬂbipeﬁﬁinﬁl@@lﬁﬁﬁiﬂhb’(tﬁ@lﬁyﬁ@g(;alﬁﬁkipk!ﬂaﬁﬂylﬂﬂfonyl;
am not hi adi az%lg_%{l I an‘LPnoerl f ﬂ?yl Qi@ﬁer’au I‘(%| FY41a I%aléox , or
t hi ophenyl d _ WF&W Efer‘?%ﬂ?' ‘R%l ’él_’"ﬁ‘?“% ?‘}QS(XP lé'&.’on the nitrogen in
repl acendht ofemiknsulfgnyipirpeazinyiinshlkylindif uesakiybarainpslighdpipérazinyl; pheny |
substi tuted widi(, QaRyIRmiNGRGRny PR Bk ARkIUo3e, eansagean) v sel ected
fromhal o, Cl 63rl k}/& a]éc(l 6al k%I g:xy tr¢r{el or onet h‘_@i pcyano or
hydr oxycar bonyP I3y Tk SIRmstriY i sk Y (et VIO ReTA W bwher ei n 35 R8 and Ro
are each i ndefantlsylokypipeadinylCedalkylpipaidinybaguneCiepliiylemino; hydr oxyCl. al kyl ,
am noCy6al kyl pHeriaiyRedor; salkRamifiodydnggen, Cl-6al kyl, C3.1ocycl oal kyl,
hydr oxy 6al E |, .Cl.6al kylgxyd - 6al or . di 1. 6al kyl ) am nod _6ai kyl; 7
Sept enbgko 200 él%”é@“ﬁ‘%&b&“’é@ﬁ%ﬁ@‘ }/1 _ﬂ%‘ﬁgé(-%awoa radi cal selected from
(a-1), (a-2), (CpsRylpigeaidiny])(hydrogyC:.sily BmingCr-salkylaminog) salkyl;
hydroxyCi.salkyloxyCj.galkylpiperazinyl;
hydroxyCi.galkyloxyC;.galkylpiperazinylCi.¢alkyl;
(hydroxyCy.¢alkyl)(C;.galkyl)amino; (hydroxyCi.galkyl)(Cy.alkyl)aminoC1.alkyl;
25 hydroxyCj.galkylaminoC;_galkyl; di(hydroxyC;.galkyl)aminoCj.galkyl;
pyrrolidinylCy_galkyl; pyrrolidinylCy.salkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl
substituted with two substituents selected from Cj_galkyl or trihaloCy.galkyl;
pyridinyl; pyridinyl substituted with C;.alkyloxy, aryloxy or aryl; pyrimidinyl;
tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylCy.galkyl;

30 quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents
independently selected from halo, amino, nitro, C;_galkyl, Cy.galkyloxy,
hydroxyCi.4alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCi.4alkyloxy,
C1-4alkylsulfonyl,

Cj.42alkyloxyCy_4alkyloxy, Cj-4alkyloxycarbonyl, aminoCj.4alkyloxy,

35 di(Cj-4alkyl)aminoC;_4alkyloxy, di(Cj.4alkyl)amino, di(C;_4alkyl)aminocarbonyl,
di(Cj4alkyl)aminoC;_4alkyl, di(Cq4alkyl)aminoC;_4alkylaminoC;_4alkyl,
di(Cy-4alkyDamino(C;_4alkyl)amino, di(Cy.4alkyl)amino(C;_4alkyl)aminoC;_4alkyl,
di(Cj.4alkyl)aminoCy.4alkyl(C;.4alkyl)amino,



(a 9) , (a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17),
(a-18), (a-19), (a-20), (a-21), (a-22), (a-23), (a-24), (arSeptembér s
(a-27), (a-28), (a-29), (a-30), (a-31), (a-32), (a-33), (a-34), (a-3H),
(a-36), (a-37), (a-38), (a-39), (a-40), (a-41), 5 (a-42) (a-43) or (a-44),
and each R6 and R7 are independently selected from hydrogen; hal o; hydroxy;
am no; ni tW¥@03013%¥al oC . 6al kyl ; trihal od _6al kyl oxy; Ct -P&EA(ER)}/02512
Cl - 6al kyl oxy; Cl1-6al kyl oxyCl - 6al kyl oxyg6-Ct _6al kyl car bonyl ; :
Ct - 6al kyl sul f | - | ; !%ﬁﬁ | r§al kyl ; hydroxyCl_6al kyl oxy;
hydr oxyCt . 6al @Wbﬁ%“ﬁﬁmﬁ‘g&hﬂcﬁﬂrfgﬁﬂf K o@ﬁ%ﬁk’?m_sm kyl ) am nocar bonyl ;
di ( hydr oxyC1- gainsilfipaylpmimo(Cigaliylaming1ky 1) ani no;
di (|01- |6?| | y: )&ﬁinﬁfiﬁbnfﬁ&hiﬁ?é{&?&}dlkyl)ﬂhﬁ?@ltﬁﬂdyky| )ilrgzngﬂl i(6al g_yl ?m no;
aryl sul fonyl ; .. ulf on 0.. a » _.arylC2- 6al kenedi yl ;
di (Cl . 6al kyl )%ﬁ?%@yw&i@@mﬁﬁ%@@w@ ;
di (d - 6alkyl ) dif¢ natky)@ainksulfoalasmp(Cr ke ®Cicalkil Fyaneyano; t hi ophenyl ; 15
t hi ophenyl  supgdidisied,atyidky, pyrrolidinylC;.4alkyloxy, aminosulfonylpiperazinyl,
i (1. Gal kyl )g%nngjgghga 2 G TVR ER e T
di (O - 6al kyl ) AHPRTES! B{P&%ﬁ‘,y AT PR PRI eI |
di (hydr oxy Cl- @&Tiaplkyhamino®@ifosylpikgrhzin Y1y zatkyll, hydrox ¥awzelkylpipe@einghl kyl tri azol yl ;
tetrazolyl; pu,v(ﬁ&dytqmyﬁpip&iaﬂﬁﬁfcﬁ'amﬁ @ - ARYISYIpeYidin§Pr Phol i nyl ;
Cl - 6al k l'inyl; norphql.i I 'kyl ' | i ny] Cl -6al kyl ;
G o L Bl Al B O 1
Cl4al | ryl pi pehyiroxygh GAlkyant iy LhalkyiipGadikyl Cpiabled.azi nyl sul f onyl ;
am nosul f onyl gj i : ' I ' ' .
o nosul { onyl L BEk ARk, iﬂgg“‘.’%@fk ARMCEBSD AR dalon, |
di (O - 6al kyl ) SADRBSHETHIoDEmEe SR r-elpRpRnobydligh FErm AR Hoi per azi ny!
25 hydr oixyCi -ﬁmhd«y]dal@wgfF@H:@H-qm@nikpvnomqiﬂmiamyfpymgiugryllcﬁmﬂauqyxoxy, .
- 6al ky]oxyp Dgéﬁg@i : Ehr)gg,r yCl4al kyl pi per azi nyl ;
hydr oxyC 5(;_ Gatgﬁgl?rg?%l@' é@grg?{-ﬁ%%gﬂr?ﬁ )éplalk%llgﬁn};ik?f]kyl piperazinyl
(hydroxyd _6a . iR 14 1-4a1KYl, ,
(hydr oxy G - 6aCikydiRylpaberszayik yQ ;) alkyipip&iaziaaliOs yalkyloxyy pipatazinyl@y jaityl,6al kyl oxy;
pyrazol yl; thko - r I e d .y . 30 substituents
sel ected fr omtb@%ygf%ﬁ“ﬂ@%ﬁg‘?@g@é%&; 1§{/1ré}g¥ﬂa§/aﬁuﬁ%‘§“ di nyl substituted
with Cl. 6al kyFesdloiripearanyiCppipimnofysalkyguiensfapyrimidinysiverazisfleny| ;  phenyl
ﬁ ulbst | tu2ted Weirkhydfopyridnitin ydpipdrivirSsC Salks1, Igtp&ﬁdﬁhﬂammdl ﬁp@l m@hmd;?/ sel ect ﬁdl from
al o, am no, (l1- . 1, Y ydr oxyCl-4al kyl, trifl uoronethyl,
trifluoromet h??’%@@%a? o‘x‘?(‘?;"%;ﬂ%r‘%? %1€y 451’( Xlkyl oxyCl 4al kyl oxy, 35
k- aminacpudkylamige [ _4al kyl ) ami no,  di

ani noCt _4al ky %*#ylﬂipeléﬁnﬂ

( CL. 4al kyl') angG;naikylpipéediyl)(hydfoxyEpiatiyamint®) GalkylaminoCy.4alkyl,
pyridinylCy_4alkyloxy, hydroxyCj_4alkylamino, hydroxyC; 4alkylaminoCj.4alkyl,

25 di(C;.4alkyl)aminoC;_4alkylamino, aminothiadiazolyl,
aminosulfonylpiperazinylCj.4alkyloxy, or thiophenylC;_salkylamino;

each R® and R can be placed on the nitrogen in replacement of the hydrogen;

aryl in the above is phenyl, or phenyl substituted with one or more substituents each
30 independently selected from halo, C;.¢alkyl, Ci.¢alkyloxy, trifluoromethyl, cyano or
hydroxycarbonyl.

2. A compound as claimed in claim 1 wherein
35  R®and R® are each independently selected from hydrogen, hydroxy,
hydroxyCi_ealkyl, aminoC,_ealkyl or aminoaryl;
R’ is hydrogen, Cy.galkyl, Cs.jocycloalkyl, hydroxyCi.galkyl, Cy.galkyloxyCy_galkyl or
di(Cy.ealkyl)aminoCy_galkyl,



-58 di (C1. 4al kyl ) am noCl- 4al kyl ( C1- 4al kyl ) am noCl_ 4al kyl ,

pi peri di nyl Cl. 4al kyl oxy, pyrrolidinyl Cl-4al kyl oxy, 7 September 2006
am nosul f onyl pi perazi nyl, am nosul fonyl pi perazi nyl d . 4al kyl ,

di (Cl- 4al kyl ) am nosul f onyl pi per azi nyl ,

di (Cl1-4al k quonyIplperaZ|nyIC1 4al kyl, hydroxy pera2|nyl
5 hydroxycﬁémgﬂggl perazi nyl d - 4al kyl , .-Cl. 4al kyI oxypi pgir)lflleﬁd)?ﬁﬂ%

1. 4al kyl oxypi peri dinyl C 1-4alkyl, hydroxyC _4al kyl oxyC 1-

4al kyl pi pera ,  hydroxyC 1- 4a| kyl oxyCl. 4al ky! pi g)er azi nyl C 1-4al kyl ,

(hydr oxyC1- 4al Kyt iseuadigal g§leqtedfram (a-1), (a-2), (a-3), (a-4), (a-3), (a-6), (a-7), (a-8),

(hyd[] Of('yml_gl aLb), (aC10)4@11k1y|@-dﬂ) (OGY, (AakKid-15), @YIGY, g:i B2 ?}’1' Aadey, Kyl Oxly o

121 Kyl pi por azi HGPOL A RGPS ”‘%%&4%?%4‘3%&-29., A Eapigre v

hydr oxyd _4al k;@-&hﬁ thZ)da@ﬁMﬁ Hy@B351&-8)| (pai.e38), (2-39), (a-40), (a-41),

di (C1. 4al §<yl )ar(@ A9a48) é]aa,m no, am not hi adi azol yl ,

o oS OnY L PLBSLA b s (S PR o R (L2 A
E(RO) C(C%);S?;I_ Kl?neurwmbm)@,l 6:;1?31 %@mﬁy C1-d&ikyk;€63§kyl®m k(%%edu %/h | ggRlo )

. Byg@] Plox - IT; 1ctirBongh CYk4Aks ﬁiledy@m are eac

i ndependent | y e droxyC 6a kyl or

ani nod . 6al kyl iy‘%ﬁ? Pl'éf H]&Eg{f‘ycl(‘)réﬁﬂll W@%&Cléﬁgﬂﬂﬁ‘ Mitro, C 1. 6a| kyl, Cl

_6al kyl ok, traminw@imihﬂw di¢;.- saﬂwbmln@atbowl)d@mxyCLsalk}é)awMtrect bond; R4

aryl C 1 Joal kIS ‘kyﬁﬁ?ﬁg?d‘ ’*“%‘D@%a KOS 621 iyl ani oG, 60l ko1
or di (C2- 6al kyﬁ@hﬁ% ‘“ﬂ’ﬁ%“‘? aryispife B’g ?{Y‘S“‘I%“V@ma’% é‘aﬁ’é&l sel ect ed
from (a-1), (aad)C.. G@Hteﬁb)iiyl,((h@)salk)(l)aﬂﬁ)oﬁ di(@r-6a)kyDemin8¥ 1 calld9) , (a-10), (a-|
1), (a-12), (ad%é 6a11£yﬁaﬂiﬂ';l)c (ﬁﬁk 7ayan((31h ﬂe f,a 19) (a-20),
30 (a- 21% % é}g%} ¢ g? %)a%nén I (a 30),
(a-50) - th 52) Dby pibspitesyih s 3y 5 EFI@%}‘Y h-39),
(a-40), (a-41)di(Cacalid)aniaCaddikyl, G aalkBpipeiazingi6) calk o 7) (a 48) or (a- 51) :
o ho? s o BB Lo, B o e M SaRiahg, 101

tetrazolyl; pyrroh p1pen nyl yloxy; morphohnyl

C1-6a1kylmorphohny1, morpholinylCy.galkyloxy;

20 morpholinylC;_galkyl; Cy.¢alkylpiperazinyl; C;.galkylpiperazinylC; galkyloxy;
Ci-¢alkylpiperazinylC; galkyl; Cy.¢alkylpiperazinylsulfonyl;
aminosulfonylpiperazinylC; ealkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCj_galkyl; di(Cj.galkyl)aminosulfonylpiperazinyl;
di(C;-salkyl)aminosulfonylpiperazinylCy.galkyl; hydroxyC;.ealkylpiperazinyl;

25 hydroxyC;_galkylpiperazinylC.galkyl; Ci-galkyloxypiperidinyl;
Ci-salkyloxypiperidinylCj.galkyl; hydroxyCi_salkyloxyC,.galkylpiperazinyl;
hydroxyCj.galkylox yCi.¢alkylpiperazinylCy.galkyl;

(hydroxyCi.ealkyl)(C1-galkyl)amino; (hydroxyCy_galkyl)(Cy.¢alkyl)aminoC.galkyl;
pyrrolidinylC,_galkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl substituted with two

30 substituents selected from Cy.galkyl or trihaloC;_galkyl; pyridinyl; pyridinyl
substituted with C;.galkyloxy or aryl; pyrimidinyl; quinolinyl; indole; phenyl;
phenyl substituted with one, two or three substituents independently selected from
halo, amino, Cy_galkyl, C; galkyloxy, hydroxyCj_salkyl, trifluoromethyl,
trifluoromethyloxy, hydroxyCj_salkyloxy, Cy.4alkyloxyCy.4alkyloxy,

35 aminoCj_4alkyloxy, di(C;4alkyl)aminoCj.4alkyloxy, di(C;.4alkyl)amino,
di(C;4alkyl)aminoCj_4alkyl,



35 Cl1-6al kyl; Ci.6al kyl oxy; C2- 6al kyl carbonyl; C1. 6al kyl oxycarbonyl; 7

Sept ember 2006 WO 03/076395 PCT/ EP03/ 02512 -59- d . 6al kyl su$éprember 2006
hydroxyd - 6al kyl ; aryloxy; di (Cl_6al kyl)am no; cyano; thiophenyl; furanyl;
furanyl substituted with hydr oxyCl- 6al ky% benzof uranyl; i m dazolyl;

oxazol yl ; oxazolyl substituted with aryl and Cl-6al kyl; C _6al kyltriazolyl;
tetrazol yI pyrrolidinyl; pyrrolyl; norpholinyl; 5 Cl-6alkyl norpholinyl;

gi gelr EZ: nyl ; Gi(Gal ath}Ahﬁ@d@ZJaﬂWl(Cl 4ﬁlk9llo@ﬂm@b1 gﬂkiil%”p{i}bdgﬂiré}?ﬂﬁﬂﬁlkylo@t

a oxypi peridin z Su Ituted w one or two

subst i %/uen%/g s@fréog{délﬁ’l?l'b%ﬁf@ M‘l@?nﬂﬁqi’?ﬁ?(? -6al kyl ; pyridinyl;

pyridi nyl  subahinbsitlfeohylgipdrazthylGakdiylodiyC . skl mminesul fanylbiperayginyii di nyl ;
nolinvl - i

dubsti tuent s | fepiaaat "g%‘fhﬁt'n@gﬁ?#ﬁﬂ% RISL SRSy BIE iRy 1 oxy o

trifluordmet hylllydr@mﬁlmllqy ipgraziny €nqalkyl 6) 4ail§lyiﬁ>19ywperahlily‘lo nitro;

tri hal oCl- 6al k :

a - 6al ky ca?bo%‘yf iy I?é?”fr '@‘”’?E?J i df&%tq%h“% SRy pefiti

hydr oxyd _6al kjyd TO?S}@IMé Oxd' (-arlk; am@;ﬁqzy@z e y’yano pyridi nyl; phenyl; or
phenyl substi t@efbxvc { Rl Ta Warﬁhh@s&'yﬁfb‘igt?dll@ﬂ?(l@i’lglﬁ%ﬂm%@'l galked from

hal o, Cl1. al ky 1 -6 or trjf ound. as cl ai med
in claim1l andP¥T i?h“& iﬁg’% m(}ﬁ’]i@md nﬁ‘quxyr §10€Ph°ll &]EI)Z? kybo each Qis
<I ; Rt10s 'C(Q)W}%ﬁ)era%yl $31h|xmhymﬁilﬂa29ﬂiyl@| 48RYlkyy,; -L- is a direct bond;

R4 is hydrog en S. h is a radical selectedfrom(a 1), (a-
20), (a-25), ia?lfylp‘?gyaf ‘(‘Qlkzyb) (a-41) or (a-42); each s is
i ndependent |y Ii)ydrdxyﬁa ﬁtkylmdo &hﬁiydﬁ&y(:mzilhylmﬂndent |y selected from

hydr ogen, hal Odi& lfrﬁ[rlmc%lg kyla&%gy%x?)l%thla%?atzglylp‘ corrpound as claimed in

claim1, 2 and liHere , or 2; each Qis ;

R is -C(O N mpnos@my@lmdm:d@walkﬂoxy,@rahlqphmtcmlkdlamno. s hydrogen; R5
is hydr(? is a radical selected from(a-1), (a-20), (a-27), (a-28),
(a-29), ?a 41) or (a-42); each s is independently 0, 1 or 2; and each R6 is
30 i ndependént Aycogposnd wclamduhymmgehherhaltawmm@l kyl or O -6al kyl oxy. 6.

QO cormound %?qgﬂt@mﬁsﬁ"c'cﬁbﬁnc% salRanefliyR§E' O S \IEE @)l (bRgR®OMPouUNd i s conpound
-NR''c(0)C, 6a1kaned1yISR'° -NR! 'C(O)C—N(OH)R'O or another Zn-chelating-
group wherein R® and R’ are each independently selected from hydrogen, hydroxy,

20 hydroxyC,.¢alkyl or aminoC;.salkyl;
R? is hydrogen, halo, hydroxy, amino, nitro, C;.¢alkyl, C,alkyloxy, trifluoromethyl or
di(C,¢alkyl)amino;
-L-is a direct bond;
R*is hydrogen, hydroxy, amino, hydroxyC,_galkyl, C_¢alkyl,
25 Ci.galkyloxy, arylC_galkyl, aminocarbonyl, aminoC,_galkyl,
C,.¢alkylaminoC,_galkyl or di(C;_galkyl)aminoC,_galkyl;
R’ is hydrogen;

—® is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9),
(a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20),
30 (a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-28), (a-29), (a-30), (a-31), (a-32),
(a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44),
(a-45), (a-46), (a-47), (a-48) or (a-51);
each s is independently 0, 1, 2, 3 or 4;
R® is hydrogen; halo; hydroxy; amino; nitro; trihaloC)_galkyl; trihaloC_galkyloxy;
35 Ci.¢alkyl; Cy_galkyloxy; C,_salkylcarbonyl; Cy.¢alkyloxycarbonyl;



8 conpound 3 7 Septenber 2006 WD 03/076395 PCTI EP03102512 -60- 7. A
pharmaceutical conposition conprising pharnaceutically accepig ?{ ﬁ%b(‘ei”ZBO@rS
and as an active ingredient a therapeutically effective anoun

conmpound as claimed in claimi to 6. 5 8. A process of preparing a

phar maceuti cal )osition as clained in claim8 wherein

phar naceutl}iygl"l’@%é ceptable carriers andqga conpound as cI%‘iLljra"g)gy?zﬁncl aimlto
6 are intimately mixed. 9. A conmpound as clainmed in any of clains 1 to 6
for use as a ne€@igilkdsulfolyl; Hydroxtys gsatkyl;arydenp s dsabyl) atnmiongadna; n any of clains

1to 6 for the {ﬁ?@aémtfufaﬁylofur&yl BHGEAH I hjdebxyc) Salkf1C BTG Han il

proliferative d cess for conpouna as clained in

SES ari a
claim1i, charact¥f#zebg Wol}ﬂ‘so"taé‘g@ts}‘ ﬂ%iwh%r a%a gkgi formula (11) with
an appr opr| at e @gpdkylisiandiyl astrizolyl; pgrealidihyd; pyrrolyl; marplolmgkt i ¢ aci d ( CF3CO0H) ,

0" cracdon 1 dé?*%lrﬁog)%ﬂ’fmﬂ HbfRtar RN )0 et (oRoa

~J 5 RZ (H HO.hydeesyCy cilkylpigeragpin a-- L-N, r(CHmN-C (CR3z1t~ 1Y ~/ R5
SFﬁ m() : éaZ:o WE?I é?cléhl Meﬁﬁmﬂeﬁﬁ&blyﬂﬁyrwol}ﬂGﬁiﬂtmufe)d'“ﬁﬂl czlegf)% i 2 rrgl 2;( olbg?:,vggln
a | abel | ed corrp ﬁt&ue"g Leg{éﬁﬁrggm ﬁa@(y léﬁlgyl ai 2C§‘

conbi nati on of mbstantpdwtaﬁheaﬂcﬂg@nmyloaudr arykipysanidiniyl; lﬂlltnohn)é,sndpllfal med in any
of claimggl to ﬁ'(enyl, or phenyl substituted with one or two substituents independently selected

from halo,
C1.¢alkyl, Cy.galkyloxy or trifluoromethyl;
and R’ is hydrogen; halo; hydroxy; amino; nitro; trihaloCy_galkyl; trihaloC;.galkyloxy;
Ci.6alkyl; Cq_galkyloxy; Cj_galkylcarbonyl; Ci.galkyloxycarbonyl;
15 Ci-¢alkylsulfonyl; hydroxyCj.¢alkyl; aryloxy; di(Cj-galkyl)amino; cyano; pyridinyl;
phenyl; or phenyl substituted with one or two substituents independently selected
from halo, C;.galkyl, C;.galkyloxy or trifluoromethyl.

4. A compound as claimed in claim 1 and 2 whereinnis 1; misOor 1;tis 0, 1 or 2;
—_—
20 each Qis N ; R! is ~C(O)NH(OH); R? is hydrogen or Cy.salkyl; -L- is a direct

bond; R* is hydrogen; R is hydrogen; —® is a radical selected from (a-1), (a-
20), (a-25), (a-27), (a-28), (a-29), (a-41) or (a-42); each s is independently 0, 1 or 2;
and each R® is independently selected from hydrogen, halo, Cy_galky! or C;.
calkyloxy;
25
5. A compound as claimed in claim 1, 2 and 4 whereinnis 1; misOor 1;tis 0, 1 or 2;

each Q is S : R} is ~C(O)NH(OH); R? is hydrogen; -L- is a direct bond; R*is

hydrogen; R’ is hydrogen; C is a radical selected from (a-1), (a-20), (a-27),
(a-28), (a-29), (a-41) or (a-42); each s is independently O, 1 or 2; and each R®is
30 independently selected from hydrogen, halo, Cy.¢alkyl or C;_galkyloxy.

6. A compound according to claim 1, 2, 4 and 5 wherein the compound is compound

Negaoe

H
N N

o compound 3



7 September 2006

WO 03/076395 PCT/EP03/02512
-60-
7. A pharmaceutical composition comprising pharmaceutically acceptable carriers and
as an active ingredient a therapeutically effective amount of a compound as claimed
in claim 1 to 6.

5 8. A process of preparing a pharmaceutical composition as claimed in claim 8 wherein
the pharmaceutically acceptable carriers and a compound as claimed in claim 1 to 6
are intimately mixed.

9. A compound as claimed in any of claims 1 to 6 for use as a medicine.
10

10. Use of a compound as claimed in any of claims 1 to 6 for the manufacture of a
medicament for the treatment of proliferative diseases.

11. A process for preparing a compound as claimed in claim 1, characterized by
15 reacting an intermediate of formula (IT) with an appropriate acid, such as for
example, trifluoro acetic acid (CF3COOH), yielding a hydroxamic acid of formula
(I-a), wherein R' is -C(O)NH(OH).

—(Cﬂz)n

=X Q
@/&g&w_ P @ i

R? (m

4
Q T CF;COOH

4
(0]

= - 0
Ho‘g)\\\ci_z L—N/j\_s—@?cnz)m—gs—g—(craz)[—@
R2 (I-a)
20
12. A method of detecting or identifying a HDAC in a biological sample comprising
detecting or measuring the formation of a complex between a labelled compound
as defined in claim (I) and a HDAC.

25 13. A combination of an anti-cancer agents and a HDAC inhibitor as claimed in any
of claims 1 to 6.



