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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



-2 leukem a cells and others. TSA (and suberoyl anilide hydroxam c acid
SAHA) have been reported to inhibit cell growh, induce term nal

di f f er entweatmsom40and prevent the formation of tunours i nPar@aPos/Eisani n et
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margi n. 35 WD 03/076401 PCT/ EP0O3/02517 -3 This invention concerns
conpounds ofThé probidnatobe)solaed i$AD\ prefvide his{oBEldpacetydask linhibBitofs R2&h high

enzymatic activity and also show advantageous properties such as cellular activity and
20  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
compounds differ from the prior art in structure.

25
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
cycle progression at both G1 and G2 checkpoints (p21 induction capacity). The

30  compounds of the present invention show good metabolic stability and high
bioavailability and more particular they show oral bioavailability. Moreover, the
compounds of the present invention have a low affinity for the P450 enzymes, which
reduces the risk of adverse drug-drug interaction allowing also for a wider safety

margin.
35



5 the N-oxide fornms, the pharmaceutically acceptable addition salts and the
stereo- chemcally isoneric forns thereof, wherein nis 0, 1, 2 or 3 and
when n i swO iBhesson direct bond is intended; 10t is 0, 1PCZ/EPB3/02514 and
when t is O then a direct bond is intend&d; each Qis nitrogen or each X

is nitrogen.or . 15 each Y is nitrogen.or C%. -CH each Zis nitrogen or
20R is -q%%&%ﬁé’?“féﬂkﬁﬁf‘tﬁ(c&‘ﬁfb?‘g%{@?@?_%a| kanedi yl SRLO

-NR11C(O) N(OH) R10, - NR11C(O) C1_6al kanedi y1SR10, -NRL1C(O) C=N(OH) R10 or
anot her Zn-chel ating- group whereily' R8 and R9 are each i ndependently

sel ected from hydrogen, hy Ir oxy, El 6al kyl , z{ydﬁoxyCl_Gal kyl,

am noCl_6al kyl or am no —25 Rl Qi ndependent | y, | ected from
hydrogen, Cl1_6al kyl, Cl1_6 ¥ cak bopdT, (CEPYI @l_,%&l‘l@? &®. 6al kyl pyr azi nyl ,
pyri di none, pyrrolidinone of'nmethyTim dazolyl; ®' is independently

sel ected from hydrogen or 2 6al kyl ; R2 is hydrogen, hal o, hydroxy, am no,
nitro, Cl _6al kyl, Cl1_6al kyl oxy, trifluoronethyl, 30 di(Cl_6al kyl)am no,
hydr oxyam no or napht al enyl sul fonyl pyrazi nyl: each R3 independently
represems él‘et{\/"ér?‘lﬁgé}?%& LA R 8 M@?f@e?%%a&ﬁxtl@aﬁalﬁ%andrtgwts&eed by a
substi t uent chahiesitedohémdoriny thered®, wheteins hydr ogen, hydroxy, ami no,

hydr oxyCl_6al kyl , Cl1_6al kyl, Cl _6al kyl oxy, aryl Cl_6al kyl, am nocarbonyl,

hydr oxycar banyb, 1. 216 3Gk wih kyd 0 1R QBLO7EARLs REHER03/ 02517 -4
am nocar bonyl C1- 6al kyl, hydr oxycar bonyl Cl1- 6al kyl , hydr oxyani nocar bonyl ,

Cl- 6al kylo r b : - j - . i
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hydr oxyCl1- 6al kyl , C1-6al kyl gxyC1-6al kyl, 5 di (Cl-6al kyl)am noCl1-6al kyl or
aryl; is a émi(%@n@@é&qﬁedc&ﬁgm R6)s R6 R7 7)s N N (a-1) (a-2) (a-3)
(a-4) 10 7)s R7)S 7)S7)s N \N~N. NNHO/
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each X is nitrogen or ~ ;
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.. —CHZ
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20 R!is —C(O)NR®R’, -N(H)C(O)R'?, -C(0)-C,.galkanediylSR'?, -NR!'C(O)N(OH)R',
-NR'C(0)C, galkanediylSR'?, -NR''C(0)C=N(OH)R'® or another Zn-chelating-
group
wherein R® and R? are each independently selected from hydrogen, hydroxy,
C.6alkyl, hydroxyC,.¢alkyl, aminoC;_alkyl or aminoaryl;

25 R'?is independently selected from hydrogen, C;.alkyl, C,.salkylcarbonyl,
arylCj.esalkyl, Ci.salkylpyrazinyl, pyridinone, pyrrolidinone or methylimidazolyl;
R'! is independently selected from hydrogen or C;.¢alkyl;

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

each R® independently represents a hydrogen atom and one hydrogen atom can be

replaced by a substituent selected from aryl;

35  R%is hydrogen, hydroxy, amino, hydroxyCj_galkyl, Cy.¢alkyl, Ci.galkyloxy,
arylC,_galkyl, aminocarbonyl, hydroxycarbonyl, aminoCj_galkyl,
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aryl oxy; aryl oxyCl-6al kyl ; aryl C2-6al kenedi yl; di (Cl-6al kyl)am no;

di (Cl- 6al kyl ) am noCl- 6al kyl ; di (C1-6al kyl)am no(CLl-6al kyl )am no; di (C 1-
6al kyl ) anwoaB@1646nl kyl ) am noC 1-6al kyl; 15 PCT/EP03/02517

di (C1_6al kyl ) am noCl1- 6al kyl ( C1- 6al kyl ) arbno; di (C 1-6al kyl )am noC

1- 6al kyl (C 1-6al kyl )am noC 1-6al kyl ; arni nosul fonyl am no(C 1-6al kyl ) am no;
am nosul f onyl am no( Cl- 6al kyl ) am noCl- 6al kyl; di (C
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1- 6al kyl pi pe%%i nyl C1- 6al kyl , hydroxyC 1- 6al kyl ox}C 1- 6al kyl pi perazinyl C
1-6al kyl, 2578 (Cl_6al kyl ) & Rosul f onyl pi per azi nyl Cl- 6al kyl ,

Cl- 6al kyl oxyepsh eaihnyik indeger@antlyd,ax 2 p3 pesrisdi nyl C1- 6al kyl ,

nmor phol i nyl C1- kc{ 7. hydy oxyCl. 6al kvl (C1- 6al kyl ) am npCl- 6al kyl ., or
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pyrrolyl; pip ﬁ% I nyl 811- 6§%k1@?do%' li %Dr%lho)?t::ln6 Ik? Cl 621 ky)f rmr;grﬁ{)’l i nyl;

mor phol i nyl cL 168 ﬁ"dﬁ%}’oxﬂ%f%ﬁ@l ispienylgsyaepts-saboy @%ﬁ?%l@& gkl Kyl ami no;
mor phol i nyl Chydedxkd, gatkyloGE hyadok yC_¢dtk ismaot astinoCealkbky:l pi per azi nyl; C 1-
6al kyl pi perazj.nyl G, 1-.6al kyl oxv: phperazinyl - 6al kyl ; .

napht al enyl sdf@irﬁ%kgll)%%urn ga}rﬁ(g}?'y;l, dﬁg’%ﬁf"é‘r‘/ ghﬁ‘i“sﬂ.ﬂaﬁ%ﬁ?’%fi%?}-6"‘&%{?@“0’
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Cl. 6alkylpi pef@zi iy fhmBRCKHIkylSthinoCq Bhikyl; RiyRGIBEIINGY fsbirRlii¥lngm no;  Cl-

6al kyl pi perazi%fcb{({ygaal k%I zli%q n}é)Cl.né)glq%yl ?;_’Cf?%al ﬁ’%l le'?’p_ergl%l nyinshl fonyl ;

am nosul fonylaﬂ:{lﬁ’@f;éﬂ’lﬁw %?’ééFIQWIGX@kWWBMQH }’lgﬁ%@ﬁ’azi nyl; _

am nosul f ony ldpiRgaRk31)MneT; GakiydilC dialiGafmhd(rl Jaryiesyé;f onyl pi perazinyl; 5
di (Cl_6al kyl) n ulfo%kﬁplﬁpﬁ(& zin I&%%lga]: kyl ;

hydr oxyCl- 6al lﬁg%é' JAingif -6 @?J‘PB% A4’ kyl pi per azi nyl C1. 6al kyl ;

Cl. 6al kg oxy pli(R ealdyHahinoCCdaliba(Gqoygaboyy)pimpey; i di nyl C - 6al kyl ;

pi peri di nyl arg Yyl am o~ pl L di am poC 1. 6al kyl am noC 1- 6al kyl ;
(Cl -6al kyl pir&?)(gﬁiﬁ i 2@%’@‘%@&?@@%@‘ff@‘?%’&f@ﬁ%@?1. 6al kyl ami no; 10

(CL- 6al kyl pi pEHRUsuHpNylRmipganopYDEmITIoy| ) ami noCl_6al kyl ami noCl1_6al kyl ;
hydroxyC 1- 6ahidsaiihyldmbaldydakyDenawa) khikyRydr oxyC 1- 6al kyl oxyC

1. 6al kyl pi perazjn E(Qcﬁl-ﬁal 11yI - (h rgajkﬁiéﬂéal_kyl ) (C1- 6al kyl ) ami no;
Chydr oxy CL: 64y e ieaapiiop YA -glf Wipmino:

20 di(Cj.salkyl)aminosulfonylamino(Cj.galkyl)aminoCj_galkyl; cyano; thiophenyl;
thiophenyl substituted with di(Cj.salkyl)aminoC;_salkyl(C;_galkyl)aminoC_galkyl,
di(C;.ealkyl)aminoC;_galkyl, C;.galkylpiperazinylCj_galkyl,
hydroxyCj_galkylpiperazinylC;_galkyl,
hydroxyCi_galkyloxyCj.alkylpiperazinylC;_galkyl,

25 di(Cj.ealkyl)aminosulfonylpiperazinylCj.galkyl,

Ci-ealkyloxypiperidinyl, C).¢alkyloxypiperidinylC;_galkyl, morpholinylC_galkyl,

hydroxyCj.¢alkyl(Cj.galkyl)aminoC,_galkyl, or di(hydroxyCi.¢alkyl)aminoC;_galkyl;
furanyl; furanyl substituted with hydroxyC,_galkyl; benzofuranyl; imidazolyl;
oxazolyl; oxazolyl substituted with aryl and Cj_galkyl; Cy.galkyltriazolyl; tetrazolyl;

30 pyrrolidinyl; pyrrolyl; piperidinylCj_¢alkyloxy; morpholinyl; C;.galkylmorpholinyl,

morpholinylC_galkyloxy; morpholinylC_galkyl; morpholinylC;_galkylamino;
morpholinylCj_galkylaminoCj_galkyl; piperazinyl; C,.galkylpiperazinyl,
Ci.salkylpiperazinylCy.galkyloxy; piperazinylCj_galkyl;
naphtalenylsulfonylpiperazinyl; naphtalenylsulfonylpiperidinyl; naphtalenylsulfonyl;



hydr oxyCl_6al kyl am noCl_6al kyl ; di (hydr oxyCl_6al kyl ) am noCl1- 6al kyl ; 15
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1- 4al kyl, ameﬂuﬁfa epidiia )@m@ﬂﬁx&Cfl@mywammalkmmo,

' I ClL, 4
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di (C1_4al kyl hydiomg€yupdlloylgk i galkyPipetadingt] ) am noCl_6al kyl , cyano,

[ I di nyl C I ,
g%pﬁ(r)lsu: pgnylg wa ?gf O%rﬁmkgg;ﬁ%z%iéfﬁer}lagﬁ | C1. 4al kyl ,
di (C1_4al kyl X fﬂ@@%ﬂ Baming; (h YéEPXycl -6alkyD)(Cy 6a1kyl)amln0C1 ealkyl;
di (C1_4al kyl )1 aflmmhﬁlbg?é ylnmlog«h: &0 Bhikyl)aminoC;. 6alk
hyd 4al Kyl da
AL aal k ox;lﬁy% ﬁ‘? Eylﬁﬁwalﬂwcm b ralien: paRrbiidfiep ram]éyﬁ Pyrsdoly
hydr oxyCL. 4alulystiaxydSlith ab& yhbstipena zelagted fromydy. @Moﬂ.tr#ﬁldqﬂ@lkylc
(1 hsglr lc()g(lly pCIl pitg?ﬁ&x{ﬂ%‘(, gy}%ﬁﬁk@%titut\ég vgt?ﬁ/ @1 ﬂ(?filoxgqllyﬁag%/r g%ﬁ']p?yrinijgmyl'
(hydr oxyCl_ 4sﬁtt@}nM)hppmnmalmoglplpam:nmlcnetmbydfypynm@ir(yﬂwmrezayﬂﬂ14@lkkly| ) ani no,
b et e e NG i
rrorpho|20ny| mﬂspwsnﬁlml@t@ f&%m@}oo%ymonwrehsl m% cC&s
mor phol i nyl Chxﬁ@k#@ﬂ@mﬁanﬂmoﬂﬁﬂiyﬂ ﬁMﬂﬁEﬂroﬂi@iﬂY}dx@MW@&gL@lthkyloxypl perazi nyl ,

o per ot ) CEaaonEC SR T AR ) oo,

CL. 4al kyl pi pemariChyhikylod 3 (kgﬂlaﬂa‘lklybﬂmlnocl -alkyloxy, di(Cj.4alkyl)amino,
Cl. 4al kyl pi PaleF aﬂﬂ%%/lfﬂmﬂ&!a!ﬂydn I“&laﬁ14aﬁ<§rl)5%knocl _salkyl,

t et rahydr opyr| | perazi
t et r ahydr opy Aikri-aalky) WB@‘FH@I I@Bogal‘ﬂl@{l pi peri di nyl ani noC1_4al kyl ani no,

10 pi peri di nm(@mmﬁﬂanﬁﬂd)(iql ailRyN@kihoAdl &y alk )@ﬂcuno(Cl 4alkyl)arnmoC1 4alkyl,

. 4al kyl pi perhgb?xall&}glg%grrlgél 4alky1(%al4l§1¥y aa}rr}?nno 1. 4al kyl am no,
di(Cj.salkyl)aminoCj_4alkyl(C_4alkyl)aminoC;_4alkyl,
aminosulfonylamino(C;_4alkyl)amino,

30 aminosulfonylamino(C;_4alkyl)aminoC;_salkyl,
di(C;.4alkyl)aminosulfonylamino(C,_4alkyl)amino,
di(C,.4alkyl)aminosulfonylamino(C,.salkyl)aminoC,_galkyl, cyano,
piperidinylCj_4alkyloxy, pyrrolidinylC;_4alkyloxy, aminosulfonylpiperazinyl,
aminosulfonylpiperazinylC)_salkyl, di(C;_4alkyl)aminosulfonylpiperazinyl,

35 di(Cj.4alkyl)aminosulfonylpiperazinylC;_salkyl, hydroxyC_salkylpiperazinyl,
hydroxyC,_salkylpiperazinylC,_4alkyl, C;_salkyloxypiperidinyl,
Cj.salkyloxypiperidinylCj_4alkyl, hydroxyC,_salkyloxyCj.4alkylpiperazinyl,
hydroxyCj_salkyloxyC;_4alkylpiperazinylC;_salkyl,



(C 1. 4al kyl pi peridinyl) (hydroxyC 1_4al kyl ) am noC 1-4al kyl am noC 1. 4al kyl ,
pyridi nyl C1_4al kyl oxy, hydroxyCl 4al kyl am no,

hydr oxy CilwéaBlyd4anm nod - 4al kyl , di (Cl_4al kyl ) am noCl_4al pgiramposiezs17

am not hi adi azol yl, 15 am nosul f onyl pi per-8zi nyl C1. 4al kyl oxy, or

t hi ophenyl C1_4al kyl am no; each R6 and R7 can, be pl aced on the ni trolgen in

repl acenent ShYdREYGndtkdisi-sabixplaminp, (hydremyiu ealky D riesdliyDapinoGh aahey
substituted withlydRRGCPLalRENEnificlkE(hyEleRPE 5 At AmindTiepBRdaniahyl, fgdRgt ed from
hal o, Cl_6al ky) ;. Cl 6al k hyl, .2
R R A SO PRBLE I SR i ror o

hydr oxycar bo
hi st one deacahyrphslaiyl,imonphalihyi©, 4alldéory, nprehoboyifyalityl, whi ch i s capabl e of

it ti , Rist . 2" and i nhi bi b No. it o ivity,
par t1 cul ar 1y OB RGOS RRE TR GRS AL SR L BBEitL ™ ©
enzymat i ¢ actGruatlylpipesnginyleduilkidpipereziapiClisaltylokypipirezion ddkidet yl ase to
renove an ?C@1Y4'tahkglﬂ?ge{9az’fiﬁﬁm- l@l?@?fhzléylﬁ?ﬁx%ﬁh?@ Yalk§Hediné,nhi bition is

specific, i.e. _hi st ohe deacety e |b|t6r reduces the ability of a
hi st one deac&tyrBybipesazinyibyealkiamigetn yalkys tstighydrepyranidinyiripraaznylg

concent r at i ORettdhgtrdp§rin@heyIpipbRRin I QYL @iferidinylimindC_fdleylanmiabpi t or t hat

is requjlfed to produce sanme other, unrelated biol ogical effect. 30 As used
in the 1‘ reg6’?9?8‘%?3’?1‘?‘?{3b‘f'fgkya?‘famﬂgi'éﬁlﬁ%{fter, halo is generic to fluoro,

chl oro, br oif€, gaiklylpipdnding@)(h4diokyC,.adyl yassnati rsalkglamiemd br anched chain
saturated hydroc - L-adi Vi 1 > 0 ons such as,
e.g. nethyl, q@iﬁ@fﬁﬁﬁfr&%‘ﬂ?b&‘gﬂ?’f}P 1-@9@/}]%%%{4%@{?’%@6”@%%; propyl and the
like; Cl_6al Ipyridinyk nabaylazy, hygeaxyCranbylaming hydioxyGosoriemivgtestlkyler eof
having 5 to @jeqlRRYHAIRE, F4kNadfo, ARnothiali®osyl, pentyl, 2-nethyl - butyl,
hexyl, 2-nmet %}I&Een&ﬁl and the like: Cl 6ah.{(<?a}51e L{_;r/l ﬂ(ep nes bi val ent

st rai ght® and SHifPRPPRREnElE 19atkyloxy & HORRY G 1gRYIaRIN®al s having from 1
to 6 carbonesh®Pand®ltan 88 plated oethe filtképen ietcpldcement of 2 Bidiceadi y!

1, 3-propanediyl 1, 4-butanediyl, WO 03/076401 PCT/ EPO3/ 02517 -9

1, 5-pentanediyl, 1, 6-hexanediyl and the branched isonmers thereof such as,

2- net hyl peatyhivettie yboveds pladnlyl;lop pherghsuhistituted2wizh dnenatrhgresubsiinedisydach 2, 3-

di et hyl but anegdi ke - 6 def %46

containing thr eggAqeg{eiﬂﬁlgcﬁ?d %&rgéllaio; te:ﬁ'gdrllgﬁ%%\'%héé%%(gf ﬁfldlgﬁ}?g o’rgjggée{lhf)l e
trifl ucdonet hydroxgzargaiykenedi yl 5 defines bival ent straight and branched
chai n hydrocarbon radicals containing one double bond and having from2 to

G Ao LA, S o ok AT o SRt SR BRI b ¢ ne
l'i ke; am noleytifycedontpeindrwhiclsiskapableidiidterdcting sithrachistaneldeadetlaseyaridoal ky|
et udes A LGRSO B O OB AP AR U 25
cycl ohédenydleacetytrse prgymatic actixityl moeans yeduging thenabilitylo 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

acetyl group from a histone at a concentration that is lower than the concentration of

the inhibitor that is required to produce some other, unrelated biological effect.

30
As used in the foregoing definitions and hereinafter, halo is generic to fluoro, chloro,

bromo and iodo; C, ,alkyl defines straight and branched chain saturated hydrocarbon

radicals having from 1 to 4 carbon atoms such as, e.g. methyl, ethyl, propyl, butyl,
1-methylethyl, 2-methylpropyl and the like; C, qalkyl includes C, ,alkyl and the higher

35  homologues thereof having 5 to 6 carbon atoms such as, for example, pentyl, 2-methyl-
butyl, hexyl, 2-methylpentyl and the like; C, calkanediyl defines bivalent straight and

branched chained saturated hydrocarbon radicals having from 1 to 6 carbon atoms such

as, for example, methylene, 1,2-ethanediyl, 1,3-propanediyl 1,4-butanediyl,



The term "anot her Zn-chel ating group” refers to a group, which is capable
of interacting wwth a Zn-ion, which can be present at an enzymatic binding
site. 15wBhannaoeuti cally acceptabl e addition salts encomeaga03/02517
pharmaceutical ly acceptable acid additi-Bn salts and pharnaceutically

acceptabl e base addition salts. The pharmaceutically acceptable acid
addi ti on sallsspenanedivl.i lobrbexanedial mﬁbvbraaﬁf@dmﬂrs theteof syghrassE t he

t her apegt i C?ﬁéftb[y]ﬁ&ﬁén‘éﬁlym@nm%%l[ﬁnﬁfédi lagdldﬂn@ﬂﬂyﬁ)%lahe& [,s- fw][N ch It he( i20
conpounds of  for 0 ngs of. for a

whi ch have dﬂagtmér%ﬁﬁaaif{é 't%“ééhf‘cas‘g B%h%ﬁxﬁg‘}kﬁfle%%i“ﬁs Cheky H’é‘?’ﬁ’ﬁ@égké?cal ly
accept abl e adnmicddnl |dtffemcnt hglal SuJbstbyerm foatxample mﬂjmb@m@hyb Casalkeniadiyh

appropri t C s r.ex | e,. i naorgani c acids
such as 3‘?8 bdAﬁ alg aé‘d%ﬁ f’%&%]ngrl cf%crarioncf?‘%ﬁ?alg%’@hmg@io 9 sul furic;
nitric; phoslphbie ﬂaondmdi hdvmg frdre 20 i6csrboo rtapnsgainh es, doi cdemple; btheisediflor 25
exar’rp! €, ac %tﬂrgpente%F 3%9&%95;1 'f%en% H@P@' lgentetﬁ)é&ﬁé/p)gyﬁ&ﬂgi Jbuleﬂ@c}ﬂdc and

pyruvi c, oxal tanedi’oic a
funmari c. maltheclike; amingaryg definesary sub t%w@éawrmaﬁed enoﬁaﬂ@%llsy fipspdes’

benzenesul f Q?élfo hﬁr&c@%ﬂéﬁ'&?&kﬂs‘h@ﬂhg ,froﬁ'}’?{oam é‘arbor@adubﬁ)ié t¥clo ropyl f la (1)
or mul a

p-am no-salicC he | i conpounds

whi ch hi%e &&%llaﬁ%ylpgﬁg@nemyg CIHENY O‘H’\‘ig’:hf”@’d Ci}’ﬁﬁ)ﬂ"ﬁ’é‘?"ry X OB‘PPQflnaceutl cally
accept abl e badeoaddintditielikeal ts by treating said acid formwith a suitable
organi c or inorganic base. Appropriate base salt forms conprise, for
exanple, the amoniumsalts, the alkali and earth al kaline netal salts,

e.g. the |i{Iheterm “soethemgn-chrdatingsgrown’” Tafeeriesi aipyp, vdidh issapablasf and t he

like, sal tS1ﬂ%ﬁaalrfg\gﬁl?hgntla§%lcﬁc&béﬁi@senpﬁ'ﬁﬁ%hﬂxﬂaﬁlc H}‘hdlﬁé fwd. - D- gl ucami ne,
hydrabani ne salts,” and salts with am no aci ds such 35 as or exanpl e,

arginin | ysi ne and the like. The term"acid or base addition salts" also
conpri ses t Maﬂﬂyﬁéﬁtceny acmdpfable addition Bilts endoinpase Iphim’faﬁ&nic‘ahjl adteptable@oiipounds

of fornul a are for re e.qg. hydrates,
al cohol at esgg%fgo? ﬁaé EBB %g}:@g’)éﬁ%?ptg@?ﬁ ﬁg(@;i g’ﬁ’gfgltsr'r&f The tg er my >
"stereoche rrpha’rnayeutrc@lthpaqccptﬁabic rasidaiddicionsaltsad snaptionest ar¢inatfavy ‘are meant sed

herein, def k&ﬁgﬁ@é the E@h@&&gga R nstogquxgléﬁdﬁfontsg'@ &gﬁ%ﬁ&ﬁfﬂ% bonded by

the sane sequénce o rent three-di hensi onal
st ruct u?Qs, compeyndspbfaraulagl) aye able ﬁ%ﬂﬁ@aﬁh‘écowuéﬁs phieraplzgburtach baver or nul a

(1) may posg@ﬁ@proyah%@anqsawlw&@ mlﬂmptﬁﬂﬁﬂ:eﬁﬁcdllly(ibé‘éphﬁﬂk adidgdditiern cal
desi gnati on 0 es the xt al Lﬁzp si bl e

st er eocheni E‘gfsltﬂytfe@gﬁ%ﬁl b?%&ﬂ&? aBﬁP%faP’aa‘EBHBoz*rPaﬂ%ﬁ“@ 15 58WREES: g4 d
m xt ur e may fa@xtaple, mbtgadicasids sednsriydahdlioacidn agt hydrectdond oxtHydrdbmmh'rc

ol ecul ar' SWEMERHE R fuRSpapAIRO fkd akhebeaBhARLEAL bicniigagpr o form

of the 10 conpbunds in pure formor in adm xture with
each ot®er amnplc,rﬂcetm@wmﬁoasén@mm@a Rhydronyacatiselastio paruyic, okdicpr esent

i nvention. malonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic, tartaric, citric,
methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic,
salicylic, p-amino-salicylic, pamoic and the like acids.

The compounds of formula (I) which have acidic properties may be converted in their
30 pharmaceutically acceptable base addition salts by treating said acid form with a
suitable organic or inorganic base. Appropriate base salt forms comprise, for example,
the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium,
potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. the
benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such
35 as, for example, arginine, lysine and the like.
The term “acid or base addition salts” also comprises the hydrates and the solvent
addition forms, which the compounds of formula (I) are able to form. Examples of

such forms are e.g. hydrates, alcoholates and the like.



The N-oxide forns of the conmpounds of fornula (1) are neant to conprise
those conpounds of fornula (1) wherein one or several nitrogen atons are
oxi di zed wo oBles401L5 so-cal l ed N-oxide, particularly thosepiTmEPosiexssinher ein
one or nore of the piperidine-, piperazi-rHe or pyridazinyl-nitrogens are

N- oxi di zed. Sonme of the conpounds of formula (1) may also exist in their
tautoneric forns. Such forns although not explicitly indicated in the

above for mulgeaésn *srft;r@dwe&éagy%meaﬁlfyﬁx%f caﬁlpmlﬂdalo&r oIS AP Es @Jedt he

present invention. \Whenever |na ter e term"co nds o
fornula (1) heredn.fetings atllchSﬂEféLfagmoav %@P&#&?W@B&P?f? 35&%5351%
addi tion sals&@eaa@lotaidndsbarmalr@mémﬁt tﬁ&emnex&'ﬁomsmmdedjmhmre hée terns
"hi st one deace | as DAC' ar e endef any.one. of a

famly of eﬁ%‘fz i) F‘Fg%\}b"' %’88%03‘}1“1 SO Igﬁ%at‘/ PaSTEss (r)r‘iJWSSSé’F%eﬁﬁéseof

| ysi ne resi dumsiontd ¢rhindibated thé chegniod] dasxgmae.‘lponéa coimpergsl achmpassesdahe ndi cat ed
by context I r tein,
hl udi g HE R0 Do b REpeheicthy RonleRc FREL WhRASIY b BEmRIR

prot ei ns or DgEsses. praiimittare Manganin abdiapigreomers angfor enantiomers of the s 1,

HDAC- 2, HDA%&ecuﬁQ'Q@ué’cure@%'diorﬂﬂ@&@ A1l stekdEhemiciilyisoerid ¥afks 8f dad

HDAC- 10, _The hi sto({l geac E can al so he  derived frogn g\ﬁgrot ozoal or
fungal Gur campaurdsof fo gh(fyg qthiim e dam ign dmpyisduth eAthiotes a5t + hose
conpounds oOfintéwdedud de émprac&bwihar the scopaef the prasest inventiba. f ol | ow ng
restrictions apply: a) nis 0, 1 or 2; b) t is 0 1 2 or 3; c¢c) each Qis
WD 03/ 076401 PCT/ EP03/02517 -11 d) is C((I

-NR ' ¢( O C=fihewy-exide {gres of rhemmnogn@rcgﬂf@m% kgqe wt mcpmnnge these ogen; e)
R2dl s hydrfl%ﬁi oﬁiﬁs@ﬂfc{i‘ﬂuleﬁ?‘) WARBInadre Y kévetdl aimd gﬂﬁ@ﬁls%‘é oxidized @ﬁg@ R3

i ndependen sents a is r oxy,
ey B 63 TSN Sbe i 1, ot Freses MHEHIT T Eare 6L Hepiperine
hydroxyCl_G@iﬁeydznmror@ygmwimqgéﬁs_&all‘kyhmzeé i) is a radl cal selected from
(a-1), (a-7) or (a-20); ) each s is independently O or 1; k) each R6 is

i ndependent|y sel ected from hydrogen; thiophenyl; furanyl; benzofuranyl;

10 phenyl ; §pnpwéﬂ;elcompbgmdsmftfeunwah mayalse@hist irttbelntas,ltqmwpfemm&ucp

sel ected fr @i %n&?ghm& exﬁm@ainhwa@aym tﬂawswm{;ﬁuﬂ%é%kend@mfiﬁ' ikohady f onyl

or di (Cl 4dalkyl)amno; 1) each R7 is_independently selected from hydrogen.
A secondl gr Sithinthe s¢aps of e MgseRbNERfiMs consi sts of those compounds of
formula (1)

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

25 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 €-amino groups of
lysine residues at the N-terminus of a histone. Unless otherwise indicated by context,
the term “histone” is meant to refer to any histone protein, including H1, H2A, H2B,
H3, H4, and HS5, from any species. Human HDAC proteins or gene products, include,

30  but are not limited to, HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-6,
HDAC-7, HDAC-8, HDAC-9 and HDAC-10. The histone deacetylase can also be

derived from a protozoal or fungal source.

A first group of interesting compounds consists of those compounds of formula (I)
35  wherein one or more of the following restrictions apply:

a)nis 0, 1 or 2;

b)tis 0, 1,2 or 3;

——
c)eachQis C\;



15 wherein one or nore of the following restrictions apply: a) nis 1 or 2;
b)tisO, 1,20r3; ¢) each Qis d) R is -CCONHOH); 20 e) R2 is hydrogen or
Cl_6al kylwofos/oe@oh R3 i ndependently represents a hydrogen pair@mpo3/ 07 R4 i s
hydrogen; h) R5 is hydrogen or Cl_6al kylbikyCl 6alkyl; A i) is a radical

selected from (a-1) or (a-20); 25 j) each s |i's mdeggndently or 1“k)
each R6 is iddepe @D@W}i(%ﬁloécNBdG%N@HH@ewhel’@m pseanylCi salkylang IR
benzof uranyl ;i h gll%@g,{ or phenyl substituted with one substituents

i ndependent | eI ect ed from Cl 6al k){ Cl. G%I kyl oxy, hydroxyCl. 4al kyl or
di (C1. 4al kyl%gnﬂsnlby ragenaCratkyl ogRapht oplsulfpry YRYEFIRYS conpounds consi sts of

t hose COWO@Q@h@ ihdependeatl{ kdpresehgaiydrdgén bdnhlydr ogen. A fourth group of

i nt erest (o] formula (1) wherein.
Rl is - ?5?3 r@@g& ifiﬂrﬁ?ﬁh &ros(%]fﬁeallﬁ?ere %q%g’bdrrpounds consi sts of

t hose corrpomlh&mlﬂycmgeﬂmCaea(lk})l hmwwéhmalkyl rr-k@NACOslkend R2 i s

hydr ogen. WO 03/ 401 PCT/ EPO3/ 02517 -12 A sixth group of interesting
conpounds c@ﬁsi o a tadizabseboeddtom ga-0f, (4-0yor(h20f;l ) wherein one or nore

of the foll gresntrlcalrﬁ&% ply: a) t is 0; 5b) R is -C(O NRSR9,
-0(0)- C1_6al el s peepehdeftB0 A\ oy R 0. - NRI1C(O) CL_6al kanedi yI SRL,
-NR ' C( O) C=K) c¢hRTis ordepersiehidy semctﬂfmramyd@gerg thiaphenpik feanyl Reraotir®91ar e

g%cgolcgiﬂggleﬂ?f@a WosleRg ts%ﬁst{_\?/ g Jzﬁ H&%endelﬂ Mg koG8R Kyl or
s 9%??&4% ?«‘wa VRO PR mAkEDBTiNO: Ra. | s

Cl_6al kyl

hydr ogen, hyggaex R’ @Iﬁuepzndamrsepem@amlk ro%eﬁl 6al kyl, C1_6al kyl oxy,
aryl C1_6al kyl, ami nocarbonyl, am noCl_6al ky Cl_6al kyI am noCl_6al kyl or

di (C 1.6al kyI ) am noC 1. 6al kyI 15 e) R5 is hydrogen
A second group of interesting compounds consists of those compounds of formula (I)

15  wherein one or more of the following restrictions apply:
a)nis 1or2;
b)tis0, 1,2 o0r3;
c)eachQis —C< ;
d) R' is -C(O)NH(OH);
20 e R%is hydrogen or C;¢alkyl;
f) each R’ independently represents a hydrogen atom;
g) R*is hydrogen;
h) R’ is hydrogen or Cy.galkyloxyCj.ealkyl;

i) @ is a radical selected from (a-1) or (a-20);
25  j)each sis independently O or 1;
k) each R® is independently selected from hydrogen; thiophenyl; furanyl; benzofuranyl;
phenyl; or phenyl substituted with one substituents independently selected from
Ci.6alkyl, Cy_galkyloxy, hydroxyCj_4alkyl or di(C.4alkyl)amino.

30 A third group of interesting compounds consists of those compounds of formula (I)
wherein R? is hydrogen.

A fourth group of interesting compounds consists of those compounds of formula (I)
wherein. R' is <C(O)NH(OH).

35
A fifth group of interesting compounds consists of those compounds of formula (T)
wherein R! is —C(O)NH(OH) and R? is hydrogen.



f) Ais aradical 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), (wol8p7e40m-19), (a-20), (a-21), (a-22), (a-23), (PaTEPp3/015a725),
(a-26), (a-28), (a-29), (a-30), (a-31),-¥22-32), (a-33), (a-34), (a-3H),
(a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44), 20 (a-45),
(a-46), (a-47), (a-48) or (a-51); g) each s is independently 0, 1, 2, 3 or

trinal octodl gl gy o/l paingSRARG b oy Rr Bens

CL_6al kyl oxmr%ﬁworm@f%mqéyl gmmgdﬁwcthwapw%ym 6al kyl : aryl oxy;
di (C1_6al kylagammo cyano; 25 thiophenyl; furanyl; furanyl substituted with

hydr oxyCl_6al kyl ; B4 a azol yl substituted
with ar aﬁ ﬁciség@gégﬂ %g&(k)aqkﬁgbﬂ‘]ta ‘é@gﬁyl Ieﬁ ﬁéﬁ\hwﬁ pyrrolidinyl;
pyrrolyl; norphNg’ @m)cl Gillan6aiyiSR' (Or)glizN((pH)léParzanmyﬂe;r Z&-chelating-

1. 6al kyl pi pera | n hydroxyCl 6al kyI pi perazi nyl; Cl1_6al kyl oxypi peri di nyl;

pyrazoly; pyr substituted with one or two substituents sel ected
from Cl1_6al kyIberreer hiaﬂ aregark yrdepengentiyiselgered fpym hpdnagen, dydroky.t ut ed wit h

Cl_6al kyl oxy, (L,g,‘@“gr(qu,lﬂg{mndm 651@&@ nyl; quinolinyl; indole; phenyl; or
phenyl substijt one_or bstltuents |nde€endently sel ect ed

from hal®, e)lRemhygroge@aéahw}lmsx,mpo,tw ISusrise Cngalkylony. tetlgogomethybgen;
hal o; hydroxy; or&ﬁ!@(l]@alkﬂbzhﬁxﬁo trihal oCl_6al kyl; trihal oCl_6al kyl oxy, 35

037076401 PTRERGI B g %ﬁ*‘@aﬁ&&%ﬁlésﬁg’r@kg% Pégé?f‘gg% eyl oxy:
di (C1_6al kyl ) aaryifo; 6al&sylanmm09§rbpwﬂn§tmnocphfé yarewmp 1 sdkdort ut ed with

one or two subgic Bt Mﬂ@,@gj@g@pntly sel ected from hal o, Cl_6al kyl,
Cl1_6al ké OXy_or £FS £ I dor onet hy 5 A seventh group of interesting corrpounds

consi stB of elRo@é‘Y@Eﬂgﬁ'@)unds of forrrul a (1) wherein one or nore of the
foll owing res i ons apply: R8 and R9 are each independently sel ected

from hydr ogén, dr 6)@5/fadlcﬁiyﬁd169§©§1¢mn6@l-k)y(a-3)afﬁ ho G156 &-®y (a-Bk (a8, ALyl ; b)

hyd ¥ k
2? '6; kgl L;’g‘é&(a ga?uéfihj%i 12)C§a,mc§/a¢i ad Mi) (ams@lr(ﬁwﬂea@é% |(av|19) (@ 2(3/) <.

radi cal ~sel ect@?1y r(Bﬁ?X 5213, (@2 a@:«% ), (@az)s (a'ggé §‘)”85 E%@Q) @32, 7y,
(a-8), (a-9),(al33),18B4), (8391 1a-36)(al2)), (a(%),l@23129) ((a40?’s)2(e§4(ﬁ(a;=?22)2§a(&t)gf)zé)
E: %82(%2 %33@1 4%2 (%a” @ gﬂzé‘)%)(‘%?%gﬁ §Z-31§j EZ-szij §a- 33). (a-34)
(a-35), (a-gpach@as Bdependent3q), 1,28 @9, (a-40), (a-41), 15 (a-42) (a-43)
ﬁr (a-44); H}R@ﬁq@m%@emﬁlﬂy&ﬁﬁy,l mﬁmm@rthhmoe?gﬁp}ne@llhﬁlb@n]smﬁbpg_en;
alo; hydroxy; %f&d aik oz allc lgacr;l:)l'cm ?é( alk oxycarbonyl;~ oxy:
Cl- 6al kyl ; Cl ypalKyloxy, 16 y ¥ Cr.ealkyloxy yh
C1 _ealkylsulfonyl; hydroxyCj_galkyl; aryloxy; di(C;.galkyl)amino; cyano;
25 thiophenyl; furanyl; furanyl substituted with hydroxyC,.ealkyl; benzofuranyl;
imidazolyl; oxazolyl; oxazolyl substituted with aryl and C_galkyl;
C,.¢alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl;
C.¢alkylmorpholinyl; piperazinyl; Cy.¢alkylpiperazinyl;
hydroxyC,_galkylpiperazinyl; C;_galkyloxypiperidinyl; pyrazoly; pyrazolyl
30 substituted with one or two substituents selected from Cj_galkyl or trihaloC_galkyl;
pyridinyl; pyridinyl substituted with Cy_galkyloxy, aryloxy or aryl; pyrimidinyl;
quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents
independently selected from halo, Cy.galkyl, Ci.galkyloxy or trifluoromethyl;
i) R” is hydrogen; halo; hydroxy; amino; nitro; trihaloC_galkyl; trihaloC_galkyloxy;
35 Ci.¢alkyl; Cy_galkyloxy; C).galkylcarbonyl; Cj_galkyloxycarbonyl;



Cl_6al kyl oxyCl_6al kyl oxy; Cl1_6al kyl car bonyl; C1_6al kyl sul f onyl ;
cyanoCl_6al kyl ; hydroxyCl_6al kyl ; hydroxyCl_6al kyl oxy;
hydr oxy ClwlaBkyd4ari no; 20 am noCl_6al kyl oxy; di (Cl_6al kyl pemiEroseasionyl ;
di (hydroxyCl_6al kyl ) am no; aryl C1_6al kyll3yam no;
di (Cl_6al kyl ) am noC1_6al kyl oxy; di (Cl_6al kyl ) am noCl_6al kyl am no;
aryl sul fonyl ; @r—gﬂ“ﬁh‘ﬁ@ﬁﬁ;’ helravyC sl ybrayylony: (€ -salkyRarag; yano; pyridinyl;
di (Cl1_6al kyl) eﬂ%;md g&gr ﬁ@ktlftﬁle)d%t{?gjo&@b kistituents indeggndently selected

1j

di Cl.6|k|gISH 'Kyl (Gl | K Cl | Kyl ; :
tlhi(opheﬁyl?/ )rﬁFQfB C'rlw 1§ Kggﬁigﬁ@go% Hrr?ﬂﬁgrometqg/l, y cyano

di (CL. 6al kyl ) am noCl_6al kyl (C1_6al kyl ) am noCl_6al kyl ,

ey St P O A ot
Cl_GﬁI Ik_yl t Iri a%?h%%ilkwfbr amg‘iy;theémlromﬂxg' xgb?ytioﬁ;qgipg:&nyl Cl_ggl kyl oxy;
mor phot 1 nyt, e B lefidently TRERAS FoiM ) Boar &Y
hol i nyl BIRaTdR| are Eachidopcfidently ! ’ ’
gr ga?k;/lngi per_lagl'rméCG:?@lbﬂl gwnéﬁgga?k)&%f;lgéohwl;pi perazinyl C 1. 6al kyl; C
1. 6al kyl pi pgy R?isﬂwhﬁigbﬁ,wéalky_l,mlw@%@nmwﬂoﬂ?_@a@@u @%-fau@ﬂ’dxlyrch.saaqk'yl
am nosu onyl pi perazi h; . a najgti[fony pi per azi nyl d _6al kyl ;
di (Cl_GLé kyl )a‘?ﬁdh@@ﬁ’% Wﬁ"@ﬁ Yyl ;
di (C1 6al kyl ) am{mosul f onyl pi perazi nyl A 6al kyl ;
O e o et ooy B Ry Kot 8-S e 6T Gy
1. 6al kyl oxypi perg) danyh,;(a 1} -(BabKYA-0XY pi- RO, {adi 5)Y(aQ 63, @al7h N h-18) YA 9%y C
1. 6al kyl C 1. |.pi ' : d C I
T oal ko o er dahl ) B E (E iaoH  ea e ST e B2 4029 -3 i oy
1. 6al kyl ) (C 1.(a3lkYh-Bayi(@083), (h4d) (%I, (b-F1) (0y37),((€-38),6a3RY (3-40), (w41)]. 6al kyl ;

pyrroligdnyl C . Ryy.azolyl; thiopyrazolyl; pyrazolyl substituted
W th twlf)jJJ subi(?‘??&g‘ié)%gf gxcjlled from Cl_6al kyl or trihal oCl_6al kyl;

pyridinyl; @yeactiRipnd RS atvsingenendentiviselected fromi hoydresep: oxdiygroxypymined di ny! ;

qui nol i nyl; e ehaleDeAMyl; tARA0T| ka5 0, kgl OpighlRyloRg, two or three

substi t uent sd' n%@y@nd nt I%/Hlsel. telg frgmgﬂg{:o, lkqm’ &)o Cl 6%@%,1.

Cl_6al kyl oxy, 11§ $Yensalylong: Creplkyicarbp oalkylsyliony}; Gy Y'oxy,

hydr oxyCl_4ahkghoay§;. ¢alkyl datdkod y&x &k ylbay;khydooxy Ci sakylam@Gib; 4al kyl oxy,

di (C1_4g kyl )am poCl,, 43l kyk ' ) aim o

di (CL_ 44 Kyl %@%‘%é%H(Xgﬁ)_‘§y+1§&XGal&)%%eé%lb%wl’ M)Qﬁ)oxyCl-ﬁalkyl)armno,

di ( Cl. 4al ky| peh netlyDranings | i€ -calkyRyminafri-sdloglonw| kyl , 10

pi peri d: ][lyl Claij(_é?_%i‘lldll?&fﬂilno@y_gdll@}lérﬂin?%’ér?ﬂsuﬁ_@x{ﬁydr%ﬁﬂf?n iarrlllin?;k |

am nosul f onyl pi perazi ny am nos i.per azi nyl C1. 4al kyl ,

di (C1_4al kyl )1'5/ ’Wowﬂ@bﬁ}lfeﬁ}?@éﬂ ggﬁhyﬁ?\}ﬂfmﬁo,

di (Cl_4al ky| A gaikylhdnainyC piadiey] adi(Cyydalkl Mminogl) alkyl(C,_galkyl)aminoC_galkyl;

hydr oxyGl_4al kyl pi perazi nyl.. . hydroxyCl. 4al.kyl pi perazi nyl Cl. 4al kyl ,

Cl_4al k¥ oxyfY ri“g'PHRH‘},ym'EtQI_"lfé‘&EﬁH%Bi\z%f‘ﬁE di nyl C1- 4al kyl ,

hydr oxyCL. 4alk¢heallyilantinp&ysabk héhaatkshamines.calkyl, di(Cy.galkyl)aminoCy.salkyl,

hydr oxy 01_436%411??1%%&3&?1{)}@ * 1188 bR IPrSxl i ghikyhaminoC; galkyl; furanyl;

(hydr oxyCLl. 4al Kyl 1. 4al’kyl ) afm no, s

(hydr oxy CL- 4EIprolyIcE: aakiszalrieispo bk Ragtolidinyl: piperidinyICy galkyloxy;
morpholinyl; Cj.¢alkylmorpholinyl; morpholinylCy.galkyloxy;

30 morpholinylCj_salkyl; C;_galkylpiperazinyl; C;.ealkylpiperazinylC,.¢alkyloxy;
Ci.¢alkylpiperazinylC_galkyl; C,_galkylpiperazinylsulfonyl;
aminosulfonylpiperazinylC,_galkyloxy; aminosulfonylpiperazinyl,
aminosulfonylpiperazinylC_galkyl; di(C;.¢alkyl)aminosulfonylpiperazinyl;
di(C_galkyl)aminosulfonylpiperazinylCj.galkyl; hydroxyCi.galkylpiperazinyl;

35 hydroxyCj.galkylpiperazinylCy.galkyl; C;.galkyloxypiperidinyl;
C,.¢alkyloxypiperidinylC_galkyl; hydroxyC,_galkyloxyC;_galkylpiperazinyl,
hydroxyCj.¢alkyloxyCj.ealkylpiperazinylC_galkyl;



pyrrolidinyl C 1. 4al kyl oxy, norpholinyl C 1.4al kyl oxy, norpholinylC 1
-4al kyl, Cl1_4al kyl pi perazi nyl, C1. 4al kyl pi perazi nyl Cl1. 4al kyl oxy, Cl
. 4al kyl piweroamiaayl C 1-4al kyl, 20 hydroxyC 1. 4al kyl am no, @CTEpds/@syC
1. 4al kyl)am no, di (Cl_4al kyl)an noCl _4aldyl ani no, ani not hi adi azol ylI ,

am nosul fonyl(g pera2| n | C1, 4al ky| oxy, or_ thi phenbl Cl_4al kyl ami no. A group
of preferred G¥# 196}@1 -salkylpming; dhydrg K9 (G6r 64@FWI@C(1{6)‘1k\‘/(her ein

ﬁ5dR 8 %QdGRﬁ)ky@foﬁd daﬂ@ﬂgﬁ@ﬂﬁ d1yl ﬂﬁd)}@@iz@@lf;ﬁﬁmomdﬁmﬁmed “’“‘%ﬁ“’%ﬁ i
% i ocyol oal gigﬁ‘&oré‘aﬁ?ﬁ?/‘)r(b%)@’i dfé%}? AAnY] (1. 6al kyl

Cl
C3_i ocycl oal K %Si V‘(ﬁ
) ani noC 1- 6a|sluyd;t1tuted @1nhsC]a6aﬂ@db)@ajr asyd) peinadinfyl; guninodia gl md()h enyl; ph&)yl

-4), 0 12)
Eg_ 12,)) ? Lﬂl‘;s%(t i ?r)g tiuﬂéx)oré% fge ig}stlt(u(a%ts (gzeiJe d;? 4§§élect?d;f)r%§\%lo( an 21)
(a-22), (a-23ming, aCxM kyl, (%-@Bi)yloxo’ah}@&)x)’c(laalﬂ tri W%?th)'l( a-29), (a-30),

31 3 38 39
EZ 40% EZ 4%1ﬂu£1%m%§é’im(((ya hy?tﬂ.bxyd 34(3 gk?)o(i‘(@l ylo %Zﬂ%?&are ?nd(egend)ent |y

ol aot ed 1 oriiges oblonaRC kN RGeS or: SHGr <2 SDAMNa] o bal Kyl
tCrll ga: f()Cl 6a|t;1£(§d1quyl)§i;.m®ﬁj1 kwkyl, @mﬁﬂll@)aﬁﬁ%ﬁéﬁfﬂ%ﬁ@h &Mkﬂm%d @}l@ﬁé{lﬁﬂy
a carnon a rox a
hydr oxy 6al%ﬁ¥’z9§&>’%ﬁ§?3‘fy§ d?y‘é%f‘ﬁwg ﬁ@"%%‘/‘%‘?‘@‘&?’q& 03/ 02517

-15 am noCl @ahkgslutf&yylplj)e(amljﬂauaydy) difiChadkylDonipbsulfonylpiperazinyl,

di (hyd CL 6

i (1 o by T B *@ﬂﬁ‘%’" W’Wgéfa”éﬁll"i?ﬁaéﬁ%yho
aryl sul f onyl hydwvgunalbyimpawml 4alkyloxypipgridindnedi yl ;

di (Cl_6al kyl )grjang i@bﬁ @%'45]36 QBYGrBMﬂdyMyCl -salkylpiperazinyl,

di (C1_6 kyI 6al’kyl ; ~ cyano; 't hi ophenyl ;
t hi ophe 3‘}9{5%09‘? t lky?p‘ mny %Yt

di (Cl_éal kyI Xﬂyﬂrm@uﬁﬂdmﬂl(ﬂky@mnmd Immq_d.ﬂkb'ﬁwl -4alkyaminoCy_galkyl,

ot e ISRy oy AR g e

Cl_6al kyl tri &.‘zlaawlpxneemaﬁo¢y4alk>1bgm¢re¢mﬂfﬁyalkylpmer| di nyl C1- 6al kyl oxy; 10
nor phol i nyl ; 211;@(4[%)@@? dlE{M' nor phol i nyl C1_6al kyl oxy;

nmor phol | nyI Cl g{ Cl.°6a pI per% .

C1- 6al k89 pi p&¥ ?P‘Méléi Hapiag; %‘& %!%Xl;)‘f%‘inﬁerazi nyl Cl- 6al kyl ; Cl-

6al kyl pi per azi(ayl sl anybC, milaylmﬁﬁml iminpthpadieodd] nyl Cl- 6al kyl oxy;

S oy BB bt AR A RBBAAS I Rl 1 (C

di ( Cl- 6al kyl ) am nosul f onyl pi per azi nyl C1. 6al kyl ;

hydr oxy ;Ilo Sﬁ Qgsxlg&afgﬁaf%ﬁeaxbmpom RN ARb ORI R PGl GPM¥bin

and R are each independently selected from hydrogen, hydroxy,
hydroxyC;i.salkyl, aminoC;j_ealkyl or aminoaryl;
R’ is hydrogen, C;.galkyl, Cs.jocycloalkyl, hydroxyCj.salkyl, Cy.¢alkyloxyC_galkyl or
di(C;.¢alkyl)aminoC,.galkyl;

@ is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8),
30 (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), (a-25), (a-26), (a-27), (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-43) or (a-44);
each R® and R’ are independently selected from hydrogen; halo; hydroxy; amino; nitro;
35 trihaloC)_galkyl; trihaloCy.galkyloxy; Cj.galkyl; Cy.galkyloxy;
Ci.salkyloxyCi.galkyloxy; C;.¢alkylcarbonyl; C.¢alkylsulfonyl; cyanoC,._galkyl;
hydroxyCj.galkyl; hydroxyCi.ealkyloxy; hydroxyCi.galkylamino;



Cl1- 6al kyl oxypi peri di nyl C1-6al kyl ; hydroxyCl. 6al kyl oxyCl- 6al kyl pi per azi nyl ;
hydr oxyC 1-6al kyl ox yC 1-6al kyl pi perazinyl C 1-6al kyl ;

(hydr oxy G¥o8alokeab) ( CL. 6al kyl ) am no; PCT/EP03/02517
(hydroxyCl_6al kyl) (C1-6al kyl ) am noG _6alkyl ; 20 pyrrolidinyl C1-6al kyl oxy;
pyrazol yl; thiopyrazolyl; pyrazolyl substituted with two substituents

sel ect ed fr orangnoGedakigiioxar di(Ei-kalkylzmisedarlanyl; Shy erionyC-satkp Janingy |

substituted wifip, %R?%ﬂﬁ%o&wlo al]é}z'i)ﬁhund@yl 6hlljfypyxpyl qui nol i nyl; indol e;

phenyl ; phenyl i tut m? or three substltuents
i ndependent | ﬁl@‘ers@%@@fﬂ@%ﬂ&ylamnoamyﬁ%‘ fopyl; grylsulfonylamings| ky| oxy,

Eygroxygl ja:ak Wbxy;taky lfé&l@aikél?ffaiymdn(cl%5 r)hrfrﬂmwormt hyl Oxy4 vl

ydr oxy a X X ylaxy,.. -
di (C1- 4al kyl )‘%W&%&%&W i é%ﬁ!?ﬁ é%e&ai‘ig P‘%’%‘rﬁaﬂ&ﬁﬁ yamihol falkyl;
di ( Cl- 4al kyl )cgnnd)ahibpAéd yiythiophenyl substituted with

I 4al ky L oxy. )ﬁi,ﬂ} safifindla G e AARCCat S, S0, R UBEREC T,
ani nosul f onyl Lq@&w@zpqﬁgalmﬂl@aballyyl Ofdi(bﬂkoﬂxﬁlkeﬁl kyh Lsakkmwf'p'amér azinyl, 30

di (CL_4al kyl )amane5uld, Qi Ri A Z etz didinyl; idinylCy_galkyloxy;
hydr oxyCl- 4al)lk Ia&% l% ly )E} - (%h M ny pipendiny bﬁa oxy

dr ox . k era2| nyl al Kyl , Ci-
4al kyl ol pi pé??raﬁﬂw 1 HWHPWK%‘W& ‘B‘é‘ippg]ﬂ‘ﬁﬁ: kdeAxy |
o 1 4o mANEC Aalis .t O itped o gy -
(hydr oxyC1- 4a léﬁctp@ff%'r Haé@ gtia)i%y%”geﬁ%%mg@&yl}yrloI i di nyl C1- 4al kyl oxy,
nmor phol i nyl Chnﬁmmgfbmylpemmplﬁhlsa}kylm ; aninksulfonylpipedadikgli pi per azi nyl ,
CL 421 k1 PL il b8 R Rl pse sl A petedliy L, byt oxyC
16 di (BL_salddgh )s@ihylhmronéﬂovﬂpmwy 1Grealiof Hydapxykaispikylpiperazinyl;
Furher f oup o By e Lo CamEa s ot Sy PP R Sl otinds of T or mul a
(1) 5" wher el splkylotgiipescin G oy R RuERC el Sy Co g BR o o
- NRéLﬁC( O)ZN( OHy &bRyCr. 8k ylOG()catky hiperanimedCy k810, - NRL1C( O) C=N( OH) R Oor
anot her Zn-c ch
sel ected fro&ﬁhﬁ%kgé S'ﬁttglr %K)ﬁhﬁxﬁ&ﬂ p%ﬁ&?&gﬂ) or° %{}Qﬁ%‘%& E{/}y
i s hydr¥#yen, puapbdmﬂgfdm@iky OX B YFRF.0 yh tbmyra@q ylsenykfgzp yl elbsemtqziwrdxwo

trifluoronet RypstiAlentsdblebtbd $RNKE }ﬂfﬁ{l%ﬁ’mlﬁ‘l’o@ 154 ﬁ@ﬁh 1; ip daiyy, am no,
hydr oxyCl_6a

o Cear ovSstitus BEA (o kv iosEer B Ty Ating éﬁfo%%ﬁ e arﬁqﬁaﬁigﬁé@ﬁny'
R5 i s hydrog@mstituted with one, two or three substituents independently selected from halo,
amino, Cj_galkyl, Cj.galkyloxy, hydroxyC1_4alkyl; trifluoromethyl,

25 trifluoromethyloxy, hydroxyCj_s4alkyloxy, C;_4alkyloxyCj_4alkyloxy,
aminoCy.salkyloxy, di(Cj_4alkyl)aminoCj.4alkyloxy, di(C,.salkyl)amino,
di(Cy_galkyl)aminoCj_4alkyl, di(C;.4alkyl)aminoC;_4alkyl(C_4alkyl)aminoC;_4alkyl,
piperidinylCj_4alkyloxy, pyrrolidinylC;_salkyloxy; aminosulfonylpiperazinyl,

_-

aminosulfonylpiperazinylC_4alkyl, di(C;_4alkyl)aminosulfonylpiperazinyl,

30 di(Cy.4alkyl)aminosulfonylpiperazinylC_4alkyl, hydroxyCi.4alkylpiperazinyl,
hydroxyC;j_salkylpiperazinylCy_salkyl, C;.4alkyloxypiperidinyl,
Cj.4alkyloxypiperidinylCy_4alkyl, hydroxyCi_salkyloxyC.qalkylpiperazinyl,
hydroxyCj.salkyloxyCi.salkylpiperazinylCj_salkyl,
(hydroxyCj_galkyl)(C;_4alkyl)amino, (hydroxyCi.4alkyl)(C;.4alkyl)aminoC,_salkyl,

35 pyrrolidinylC_salkyloxy, morpholinylC;_salkyloxy, morpholinylC;_salkyl,
Cj.4alkylpiperazinyl, C;_salkylpiperazinylC;_4alkyloxy,
C,.salkylpiperazinylCj.4alkyl,
hydroxyCj.4alkylamino, di(hydroxyC,_4alkyl)amino,



--Gis aradical 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), (wol8pje40m-19), (a-20), (a-21), (a-22), (a-23), (C2APIINBIR5),
(a-26), (a-28), (a-29), (a-30), (a-31), -16- 32) (a-33), (a-34), (a-3H),
(a-36), (a-37), 20 (a-38), (a-39), (a-40), é , (a-42), (a-44), (a-4b),
(a-46), (a- 41;1(C1(4all<41991mm<>%aalmyamm@aw%hlia al‘ﬂ pendent ly 0, 1, 2, 3 or 4;

R6 is hydrog 9y IpHRERIWIC b thsphéhy 102l Ahafialoky! ;
trihal oCl Ga%ng%y, ny@lldé ﬁé’ IF“{EIl GXng o>?y, )‘Cl? yl cgr bonyl ;
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Cl_6al kyl pi pe 06 k e .

Cl_6al kyl oxyp Cﬂgﬂ)ﬁwaﬁﬁy zS%h &%‘yréab)(le Iﬁﬁg%ﬁésnu%r PR £ B S ne or two
substi t uent s melpebedinfR amd(B_L a&ad:actx Imct@pextdenﬂmqi@lecs&bmyﬂydrogplylhydromyl

pyridi nyl su aﬁ:ﬂn&a}' oxy, aryloxy or aryl; pyrimdi nyI

qui nol i nyl ; ?ﬁgh&gb‘?&#‘ﬂ@ﬂoﬂ ﬁé‘}ﬁ b substituted with one or two

subst it iént & is hﬁd’é‘p&qﬁdbﬂw lwdswem ritignf-netltey]. @saliylogy) triflegromethed obxy or
trifluoromet iG, aRg)4Rdinbs hydrogen; hal o; hydroxy; amino; nitro;

trihal oCl_6alsk trih C k 5 Cl_6al kyl X

CrlI GZI lc<)yl caigt‘)td%{}‘fdm%f @%‘ﬁﬂ’%_g%?/%%rh %x%)x?/é @ﬁgyéG(?k}éﬁgfm fonyile Loy

hydr oxyCl_6alGydatkytoxyl ayiC:. aalhyc_anﬁmqa;hopalnﬁmmochyaw pyri dinyl; phenyl; or
phenyl WO 03/@72&8&&&]’@ @@/1%5@1 63-11331)@95)5@ d with one or two

substituents _in endent 1y sel ected from hal o, ‘6al kyl, Cl1_6al kyl oxy or
trifl uotdmeRiys hydoggnoup of nore preferred corrpounds consi sts of those

conmpounds pfla (1) 5 whereinnis O, lor 2, tis O 1, 2 or 3; each
Srl FCl gal Iksl - SO ibkifadhiyal eelectedifRom( O) C=N( OH) rRlO wheziel n F;OI is

na%ht al enyl gé??gggﬁggh%mx@")%% (ﬁ%dasg) @m @gﬁﬂ @ ]D’le Y(a-@ﬁ) (a 1zil)drogen
e Ry dobendy. Gy AP 1 Gl Dr g D G hoP, (SRR e re | <
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sel ect eé frorﬁﬁf’?’éﬁ'b real Ig)xy, 16a¥kylcarbonyl 16aﬁ(yfoxycarbonyl P y

Ci.¢alkylsulfonyl; hydroxyCj_galkyl; aryloxy; di(Cj.galkyl)amino; cyano; thiophenyl;
25 furanyl; furanyl substituted with hydroxyC,_salkyl; benzofuranyl; imidazolyl;
oxazolyl; oxazolyl substituted with aryl and Cy.galkyl;
C;.¢alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl;
Ci.¢alkylmorpholinyl; piperazinyl; C;_galkylpiperazinyl;
hydroxyCj.ealkylpiperazinyl; C;_galkyloxypiperidinyl; pyrazoly; pyrazolyl
30 substituted with one or two substituents selected from Cj_galkyl or trihaloCy_galkyl;
pyridinyl; pyridinyl substituted with Cj.galkyloxy, aryloxy or aryl; pyrimidinyl;
“quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents
independently selected from halo, Cy.galkyl, C;_galkyloxy or trifluoromethyl; and
R’ is hydrogen; halo; hydroxy; amino; nitro; trihaloC1.galkyl; trihaloCy_galkyloxy;
35 Ci.salkyl; Cy_galkyloxy; Cj.galkylcarbonyl; Ci_galkyloxycarbonyl; C;.galkylsulfonyl;
hydroxyCy.ealkyl; aryloxy; di(Cj.galkyl)amino; cyano; pyridinyl; phenyl; or phenyl



A group of even nore preferred conpounds consists of those conpounds of
formula (1) whereinnis lor 2; t is O, 1, 2 or 3; each Qis ; R is

- C( O NH( Owp;03B26405 hydrogen or Cl_6al kyl; each R3 i ndepemdamPoyozsepr esent s
a hydrogen atom R4 is A hydrogen; R5 ig7-hydrogen or

Cl_6al kyl oxyCl_6al kyl; is a radical selected 20 from(a-1) or (a-20); each
S is i ndependsgmtityte@ with ane oatvlo subshituRats |1r$depﬂm§pé}'l$é¢ﬂt¢®frgmlhélﬂ,&deﬂhﬂm
hydrogen; thi zof uranyl ; phenyl; or phenyl substituted
w th one subs(?l{Aﬂ(g’ CIrltl[rldependgtﬁﬁ]y sel ected from Cl_6a| kyl, Cl1_6al kyl oxy,
hydroxyC 1. 4al kyl or di (C 1.4al kyl)am no. 25 Most preferred conpounds are
conpounds No o3 of\lqnorééref&%d c%mfﬂﬁnd@aon%ﬁts o?lhosé\lgom und§|9f fo%ﬁllula . 32, No.
26, No. 36, No. 38, No-c42, 44 and No.
35. PH G SOH widrbinid 1s6 I-NZ)GHQO 1,2-0r @ ddeh@is No. St R! ﬁl) C((Ib)NHi(QHMDrOB/ 076401

PCT/ EP03/ 0251 %;p H ,
0 Co ro. 5 GORGOLNERY 1““?9"3“1% syl QO g 2\ s gl REEY | yI/N
| / HO N | / hypdogen. Grealksioes na@btalwlsuliqnsdnyramyl qaebR Huslagendepfly HoH 3, - Yl
N Na O R rN Nepresents a hydrogen atom; R* is hydrogen, hydroxy, hydroxyC.galkyl or

Ci.¢alkyloxy; R’is hydrogen, C.galkyl, hydroxyCj.ealkyl or C;.galkyloxyC,.calkyl;
y

10 —® is a radical selected from (a-1), (a-7) or (a-20); each s is independently O or
1; each R® is independently selected from hydrogen; thiophenyl; furanyl;
benzofuranyl; phenyl; or phenyl substituted with one substituents independently
selected from Cy_galkyl, C;_galkyloxy, hydroxyCj_4alkyl, C;_4alkylsulfonyl or
di(C;.salkyl)amino and each R is independently selected from hydrogen.
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A group of even more preferred compounds consists of those compounds of formula
() whereinnis1or2; tis0, 1,2 or 3; each Q is =X : R! is <C(O)NH(OH); R?is
hydrogen or Cy_salkyl; each R? independently represents a hydrogen atom; R*is

hydrogen; R’ is hydrogen or Cj.galkyloxyCy.galkyl; is a radical selected

20 from (a-1) or (a-20); each s is independently 0 or 1; and each RS is independently
selected from hydrogen; thiophenyl; furanyl; benzofuranyl; phenyl; or phenyl
substituted with one substituents independently selected from Cj.galkyl, C;_galkyloxy,
hydroxyCj.salkyl or di(C;_4alkyl)amino.

25  Most preferred compounds are compounds No. 13, No. 15, No. 2, No. 5, No. 21, No. 4,
No. 24, No. 32, No. 26, No. 36, No. 38, No. 39, No. 40, No. 41, No. 42, No. 43, No.
44 and No. 35.
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The compounds of formula (I) and their pharmaceutically acceptable salts and N-oxides
and stereochemically isomeric forms thereof may be prepared in conventional manner.
Two general synthesis routes are encompassed as example:

1a) Hydroxamic acids of formula (I) wherein R'is —C(O)NH(OB), said compounds
being referred to as compounds of formula (I-a), may be prepared by reacting an
intermediate of formula (II) with an appropriate acid, such as for example, trifluoro
acetic acid. Said reaction is performed in an appropriate solvent, such as, for example,

methanol.

o

CF;COOH

/—["GHa)n 5 ﬁ) (11)
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N, sy

j\Q=X /—T ~(GHo)y R’ 7
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J\Q

\

4

an

(I-a)
1b) intermediates of formula (II) may be prepared by reacting an intermediate of
formula (III) with an intermediate of formula (IV) in the presence of appropriate
reagents such as N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-propanediamine,



/~JL =X /- -(CH)n 3 -~5 11 NaOH R2 (V) 4 =X -(CH2)n 5 HONZ
(C(R3)2)t NO 10 R2 (I'l'l) 2) Compounds of fornula (I) wherein RL is

- NHC( O CN0OBIpRu01 wherein R10 is arylCl 6al kyl' said conpcumpe3/msinhg
referred to as conpounds of fornula (1-10 may be prepared by reacting an
internediate of forrmula (VI) with an appropriate acid, such as 15 for
exanpl e, nentvankydoa¢flendeo ERE)dnd $6h'ydrcrxe'akﬂﬁbomzdt@Zpbr(mefE)dThﬂ:lreaﬁion

St S R

(C(R3)2)tOr-GOIlI RZ M)\ OH4 NOW '"('"Z~(QROIY R2(1 b) The
conpounds of fornula (1) can Iso conveni ently be prepared using solid
phase synthesis t hnl I n ener al ssﬁl id phase s th%§| s invol ves
reacting an |nt Xng hg_s? a pol “support. This
pol ymer - supporte |n\e ?‘at anrf Rien I\Bén ca ed on ough a nunber of

synthesis steps. After Each step, filterirMy the resin and washing it
nunerous tines with vagi ous sofiyents renove inpurities. Atdvach step the
resin can be split up to react with various |nterrred| ates in the next step
thus allowing for the synthesis of a |arge nunberR‘of conpounds. After the
| ast step in the 10 procedure the resinps treate with are eﬁit or

process to cl eave th&Dcesin fr l\/b'f_" BYmj | ed anation of
t he techni ques—used—n—sot# phase]chani s \{ sN /az CR )™ |§_@
HOBT
R2
ey
5
1c) intermediates of formula (III) may be prepared by reacting an intermediate of
formula (V) with an appropriate base such as NaOH in the presence of a suitable
solvent such as ethanol.
4
/W\Q=x T(CH;),, ﬁ NaOH
S 3Ny — o
A\, >_’\__/Z (CRD; nf—®
N 0
V)
T4
k (CHZ)n
(R —N—
\_| />—N 7z (CR™),); N "9—@
10 R? (D)

2) Compounds of formula (I) wherein R' is -NHC(O)C=N(OH)R '’ wherein R'%is

arylC,_galkyl' said compounds being referred to as compounds of formula (I-b), may be

prepared by reacting an intermediate of formula (VI) with an appropriate acid, such as
15  for example, methane sulfonic acid. Said reaction is performed in an appropriate

solvent, such as, for example, methanol.



described in for exanple "The Conbinatorial |ndex" (B.Bunin, Academc
Press) and Novabi ochem s 1999 Cat al ogue & Peptide Synt hesi s Handbook
(Novabi ocwermsA@401 Swi t zer | and) bot h i ncorporated herei n bypcrafres/easee. 15
The conpounds of fornmula (1) and sone of2lthe internedi ates may have at

| east one stereogenic centre in their structure. This stereogenic centre
may be present infanfR or an S configuration. The conpounds of formula (I)
as prepared in theherei nabove described processes are 20 generally
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The compounds of formula (I) and some of the intermediates may have at least one
stereogenic centre in their structure. This stereogenic centre may be present in an R or
an S configuration.
The compounds of formula (I) as prepared in the hereinabove described processes are

20  generally racemic mixtures of enantiomers, which can be separated from one another
following art-known resolution procedures. The racemic compounds of formula (I) may
be converted into the corresponding diastereomeric salt forms by reaction with a
suitable chiral acid. Said diastereomeric salt forms are subsequently separated, for
example, by selective or fractional crystallization and the enantiomers are liberated

25  there from by alkali. An alternative manner of separating the enantiomeric forms of the
compounds of formula (I) involves liquid chromatography using a chiral stationary
phase. Said pure stereochemically isomeric forms may also be derived from the
corresponding pure stereochemically isomeric forms of the appropriate starting

materials, provided that the reaction occurs stereospecifically. Preferably if a specific



tunmours which may be inhibited, but are not limted to, |lung cancer (e.g.
adenocar ci noma and i ncluding non-small cell |lung cancer), pancreatic
cancers (wogs/7q@ancreati c carci noma such as, for exanpl e @xamPosa2517
pancreatic carcinoma), colon cancers (€2%. colorectal carcinonmas, such as,
for exanple, colon adenocarci noma and 25 col on adenonma), prostate cancer
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adenocarcinoma and including non-small cell lung cancer), pancreatic cancers (e.g.
pancreatic carcinoma such as, for example exocrine pancreatic carcinoma), colon
cancers (e.g. colorectal carcinomas, such as, for example, colon adenocarcinoma and

25  colon adenoma), prostate cancer including the advanced disease, hematopoietic
tumours of lymphoid lineage (e.g. acute lymphocytic leukemia, B-cell lymphoma,
Burkitt's lymphoma), myeloid leukemias (for example, acute myelogenous leukemia
(AML)), thyroid follicular cancer, myelodysplastic syndrome (MDS), tumours of
mesenchymal origin (e.g. fibrosarcomas and rhabdomyosarcomas), melanomas,

30 teratocarcinomas, neuroblastomas, gliomas, benign tumour of the skin (e.g.
keratoacanthomas), breast carcinoma (e.g. advanced breast cancer), kidney carcinoma,

ovary carcinoma, bladder carcinoma and epidermal carcinoma.

The compound according to the invention may be used for other therapeutic purposes,
35 for example:
a) the sensitisation of tumours to radiotherapy by administering the compound
according to the invention before, during or after irradiation of the tumour for

treating cancer;



20 j) suppressing endocrine disorders; k) inhibiting dysfunction of
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i nto various phainfetiend;i cal forns for adm nistration purposes. To prepare

t he pharnaceut.ic gg&f' ' . of this invention, an effective amobunt of a
20 parti cul ar | o?r%%ﬁ]% , |H§' fgﬁsl:zlogf acid addition salt form as the active

i ngredi%ht i s j) cenpprassing prdacrné disewlessidni xture with a pharnaceutically
accept abl e caryyi ﬁihibiﬂﬁ'g @quneg&{ j)ieglug@ﬁéogéi,ggs-a w de variety of forns
dependi ng on the formof prep ation des'irlg : -

1) treating a neuropathology for example Parkinson’s disease or a neuropathology
that results in a cognitive disorder, for example, Alzheimer’s disease or
polyglutamine related neuronal diseases;

25 m) inhibiting a neuromuscular pathology, for example, amylotrophic lateral
sclerosis;

n) treating spinal muscular atrophy;

0) treating other pathologic conditions amenable to treatment by potentiating
expression of a gene;

30 p) enhancing gene therapy.

Hence, the present invention discloses the compounds of formula (I) for use as a
medicine as well as the use of these compounds of formula (I) for the manufacture of a
medicament for treating one or more of the above-mentioned conditions.

35
The compounds of formula (I), the pharmaceutically acceptable acid addition salts and

stereoisomeric forms thereof can have valuable diagnostic properties in that they can be



for adm ni stration. These pharnmaceutical conpositions are desirably in
unitary dosage formsuitable, preferably, for admnistration orally,
rectal | y, wpasood4aneous!l y, or by 25 parenteral injection. Por/EPeaopshe, in
preparing the conpositions in oral dosagg-form any of the usual
pharmaceutical nmedia may be enployed, such as, for exanple, water,

gl ycol s, oi hsd fat doéwing oaidéntifiengd a KO AQ it hieiolgial efmple abmpring detecting
preparationg El%sﬂnag the fapR&t by &’lscom%{ URwee!d 1§6e.fn%d%§9;p8glld%ld°{ﬁbA@ solid
carriers such as Starches, sugars, aolmn; lubricants, DI nders,

di sintegrating agents and the like in the case of powders, 30 pills,

capsul s angpt gblird: orRARNARg Heutiolebn REeBmpBuRH s adie@vi abl et s and

capsul es_represent the npst® ‘advant ageous oral dosage uni orm in which
case solid Bﬁﬁalrhﬁaeémﬂi sugh ag srdioieqtapesy (NZypst iTHgLaseent shstpees, lUmAoYsar ent er al
porr})osi ti on@bstah@esgaﬁ.rE@mes! of th@iahﬂldiébt@p@ﬂﬁfch:ﬁig ‘éﬁ,l'é‘%élm dng ‘?@t Efizynits : east
in large part, though, other ingredients, to aid solubilit or . exanpl e,
my. be ; nol el B defeis bl EarieBtion gf & Rinror bte bt vl T

whi ch the caslysesra dearmblesesctinl iBxemplek thierend inojdec fig exsoplat bevar or a m xture

of saline a - 5 J: It; 1S | :00S, so be
prepared i ng%?tg%&gg’:bgt%hgééf %%fg@llﬁ%bggﬁ %ﬁ%@ﬁi’d?%sa ngﬁprar@% riate liquid
carri erl) sdepdmienaseageferablherserndish perexidase. Hdedwrpinoyesnbsianceshieclude,
conposi ti onfyr3WhhAR] Bnfifdl, RGifdI RAGANSs, datHeRh Sddq@briPnd fubRerl I i er
optionally conprises a penetration enhancing agent and/or a suitable
wetting agent, optionally conbined wth suitable additives of any nature

idnl m nor pan??gi&amsmpmhhbﬁbe_Edeiﬁldd fasid by t_d;a_lermtbodylﬂlaﬁ}saE*_siugplbs‘ d)fdﬁuﬁy
eleteriousyefjfect to tne N, | 1tlves (R e
adm ni strat ﬂgqus % cteﬁeg’rossﬂnﬁ?é'ﬁl ! %lsg%’é);lla%g% %ee ’§f %q%}/%'?ut'%ﬁesﬁg&?%\%dtﬁ’ g’k%lesi red

conposili ons. These conpositions may be adninistered in various ways, e.(g.,
as a transgesoRlor BiGRefuf phAmaPAbgie Rbpeffesthe SibjERBIpotitis!hay 5
especially advlantoageouse.t oﬁ?or rrufla%_le tlﬁep af gr e?r_enl%}i Qnegrpgharsrra%yeuti cal
conposi t i onformylageddnigevagiang Phasmacsuiieal domrs foF admaipistiaten BYIPBIESand uniformity
of dosage. Dosage unit formas used in the specification and clains herein

refers to physicall di screte units .suit e.as unitar osages,, each unit
Contai ni ng b Bieeetls RiRCGUSHIPrpos BphS ARG et iplih af elp SRR L EE o
pr oduced hepatsilarasbnifoendpe baseoratidedtition salafsme asthe activeSngwetientike requi red

phar maceut | Gl il fnliffimates lq;?)ggﬁ%e\?lfg} §H}?£m99@ﬁ§81%&ic§@tﬁ% CRrriBf, ShidpdD! et's

(i ncluding scored or coateg _ , capsul es, ' packets,

waf ers, i nfasderandietakop widoyasiety offospedepeadiag ob desprn ef preparatianbfesspdonf ul s

and the |ikgy a&'ﬂﬂ]istﬁaﬁgﬂ.%%@E;ﬁ%ﬂa&éuﬁh;ﬂ%o}dﬁﬁiiﬁ@ﬁs aré BesTiABRAN wkitAry¥dsdg8 t he
e

art could easily determ ne t ffective anpunt fromthe test results
presented h isﬁﬁﬁ%rp.ré}]lﬂﬁgb’e ragfm‘?‘fm}t’é’"@ yeffﬁ[ailyegprfq{aqeoas Y4 peutical | y

_ef fect i2_56 parentardal ingastidn [For bxanple, iﬁ@;‘ﬁepxghg@etoomb@ﬁtipms{ ingrilaldyagedorght , and
in particul yogfglggﬁsugl &%%%E&l%edﬁomgp{)g&npﬁgwd,\Qﬁéhg&t, for IekarHBlX, \pﬁer,

appropri ate m ni st er
glycols, oils, alcohols and the like in the case of oral liquid preparations such as

suspensions, syrups, elixirs and solutions; or solid carriers such as starches, sugars,
kaolin, lubricants, binders, disintegrating agents and the like in the case of powders,

30 pills, capsules and tablets.

Because of their ease in administration, tablets and capsules represent the most
advantageous oral dosage unit form, in which case solid pharmaceutical carriers are
obviously employed. For parenteral compositions, the carrier will usually comprise

35  sterile water, at least in large part, though other ingredients, to aid solubility for
example, may be included. Injectable solutions, for example, may be prepared in which
the carrier comprises saline solution, glucose solution or a mixture of saline and

glucose solution. Injectable suspensions may also be prepared in which case



required dose as two, three, four or nore sub-doses at appropriate

I nterval s throughout 25 the day. Said sub-doses nay be fornulated as unit
dosage fowos3/ofant exanple, containing 0.5 to 500 ng, andPCa/EPas/eiseul ar 10
ng to 500 ng of active ingredient per u2fi-t dosage form As anot her aspect
of the present invention a conbination of a HDAC-inhibitor wwth 30 anot her
anticancer appoprints lignidi ogerigssl suspspdiog agéngs drgkthe ke gy e pppilayeddn thor e

speci fi cal | Yo ;ngoél SRMITRRH e&futaf;.@&fseardngﬁls&smtﬁfécqhﬁ% @&,any%m&,h@es

treatnment o e apove COﬂdItIOﬂS t he conpounds of nven i ogn may be

advant ageougIPPNeLFion FBEANCHEAgERSiAE/Or 8 ﬁu%btl%wétﬁ‘ég ége‘}’ftﬁ%‘oﬂﬁlllﬁé‘?o%@ﬂff% i nal
agents, 35 W’iﬂf@xtﬁlﬂéfad@mlf@rdf)ﬂny whtufe i@tohiabr pmpd)m@ﬁm\eﬁchagent S. Exarml es of

- d
ol spl at 1. aamBoE T careaRu R pcenous e e BEBE LB Epl o
paclitaxel @acilitarahaxdhinisWilidBloGFEAM alR{Zdr M) B¢ BAPIUT for-pRéparing dipodesver ase |
Dt or S S hodfof TR LBRRb AR TRBA Rl B FAR o A AROL §08Ha O

t opot ecan; rase ors such as ant
podophylIotbﬁhﬁwdnﬂﬂmahtW€Sﬂbbﬁn09%amphmn§mép05|de or teniposide; 5 -
anti-tunmour vinca al kal oi ds for exanple vinblastine, vincristine or
vinorel bine; = - anti-tunour nucl eosi de derivatives for exanple

5-f | uor Hur altiis esngeisly pdyantageeys to formutlate the; aferementigned pharmaceuticaht s such as

n Ih It r ogreTg rrusmp@ls;@csnsrin Hb@g@ ume forfrofior ea@am bémingstation bas i fotinis of dosage.
cnl oranpucl

h
G oy« DosTERRt TR & e i HiéRbboifeani spa Bhs bt theefb B Sl "
m t oxant r ondiscreteHERR saabldadingtary dasagesaeach anit castaummgvapredetemsnedgeantity

receptor a”BP&QRb?rtéggecﬂErg &ll&ﬁ‘ét eﬂ’rﬁ?dc‘é%‘é‘désﬁ&@&te peﬁﬁ'@éﬁ&l 96 §ssf)85uor?xa”p' €

t anoxi f en torem OXI asl odex or raloxif
i nhi bi tEY s ®ifKh @geqew@mh@un%&%%zﬁﬂa@plqw Flﬁ’cﬂ%aml\@%%@lee -

di fferenti atabgs g@ﬁulﬁ méu@&oa@altﬂ%tsiﬁcapéuk@rpm Powaét packdts) MageraCi d

t abol i bl t t hyl
t1 anst er aselMSAALS %Oq%ﬁ@z%rﬂé tshPog ol RblesBSaSRR e by arr s T or

exanpl e fl ave:gpqateﬂhhultlplmthemolﬁ mesyl ate or gefitinib; 20 -
far nesyl transferase inhibitors; or - other HDAC inhibitors. The term

"pl ati num coordi nation corrpound" i's used herein to denote any tunour cell
gr owt h 2thhi Bhesersgillsdan thewih aovbsheasihy detenming theelfget xeHmeunp frou the tesprealisnum i n

the 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
0.005 mg/kg to 10 mg/kg body weight. It may be appropriate to administer the
required dose as two, three, four or more sub-doses at appropriate intervals throughout
25  the day. Said sub-doses may be formulated as unit dosage forms, for example,
containing 0.5 to 500 mg, and in particular 10 mg to 500 mg of active ingredient per

unit dosage form.

As another aspect of the present invention a combination of a HDAC-inhibitor with
30  another anticancer agent is envisaged, especially for use as a medicine, more

specifically in the treatment of cancer or related diseases.

For the treatment of the above conditions, the compounds of the invention may be
advantageously employed in combination with one or more other medicinal agents,
35  more particularly, with other anti-cancer agents. Examples of anti-cancer agents are:
- platinum coordination compounds for example cisplatin, carboplatin or
oxalyplatin;
- taxane compounds for example paclitaxel or docetaxel;



25 formof an ion. The term "taxane conpounds” indicates a class of
conpounds having the taxane ring systemand related to or derived from
extracts woosioc@nt ai n speci es of yew (Taxus) trees. 30 THRETIEPOSD2517

"topi sonerase inhibitors" is used to ineltcate enzynes that are capable of
altering DNA topology in eukaryotic cells. They are critical for inportant
cel lular functi ¢emissmgrasel inhibitirs sushas camptotfiseing ompeundsoior xeseps of

t opoi soner ases i fyfdkah ¥PldporecsE! | s, namely type | and type H.
Topoi sonerase | is a nononeric enzyne of 35 approxjnmately 100,000 nol ecul ar

wei ght. The enzyﬁ@%omgaswlmnamuplhﬁsf%@E@uapoqqpamg@teﬁm deripafives &arr and
break, unw nds t keadelybt o&]&ébxxteﬁ@bsﬁH ows |t to unvm nd) and subsequently

reseal s the break before d| SS C:I h Q)g fro la%lA glﬁerase
03/ 076407 PCT/ EPGBHYBIYF VINC AR OIfSIOT gXpt %é{mcgﬁﬁ"b‘? AnorelRiGh, ch
i nvol ves the induastiitwnowmnuth®sidd dandnvdssrfeakmnq:ie $filmofcuravil, gemcicbirercze
radi cal s. The ter@ecﬁ%ﬁp 1. ot heci n conpounds"” is used to indicate conpounds
that are related t0 or derived fromthe parent canptothecin conpound
which is a water alkybohgbgantsgueh las nirogae muster ermiesonecadpr eragwle r ee

Canpt ot heci n aCU@&@ﬁtﬁsﬁi&ﬁn&@%hioﬁ‘ﬁhﬁ[&ﬂt éeﬁﬁlummem&ﬂu&ﬁé foetida. The term
podophﬁl}l ot oxi n tonmpounds” i's used to. indicate mpounds .t hat are.rel ated

to or i ved T r 8R5{HROYS ARBFACY OIS 95 ¥ a wnp@b@m [A9E@mBIci: om t he
mandrake 10 pl al’tiarubTéiﬂofﬁﬁtméixamnb~turrour vinca al kal oi ds" is used to

i ndi cate COWOU”W éb%s ex q L9, ol erived fromextracts of the
periw nkle plant [er-uad ‘éeé’)r %p?ﬁél PE™ al kyl ati ng agents" enconpass a
di verse group -of esttogan cabptot rdagamisieor detectivaogstrogernf reagpioremopdidatorsifey have t he
capacity to cont E#%gtan&&ﬁ%ﬁ tBi%XxﬁfeﬂlaO&bE)ﬁlfeneC%ﬂidEk BPFaio:&%ebé( | groups to

biologically vit cronmol ecul es such as nor e
i mport akt agenmt sar@&@ﬁaswmwrwph@géﬁew&nam@stmlet kérwlﬁa@%wpé@g, t he

active al kylzgt-l nﬂlfféﬁérﬁhﬂn@%g%h% sgen ey Rtigsids, W}I_tﬁm\&DD&BH@énm&iheﬁBQlﬁﬁﬂat' ve
reactions Yo matic e _nopst i nportant

phar macol ogi cal g@fﬁaaégﬁ‘dﬁ @ﬂémzqﬁ%%am%e UGRAPS are those that disturb

t he fundanent al Mm&thsrhﬁamﬁemmmmdhtmstfhr examiple azathdﬁrmr ation in particular

DA synthest s anusel b flgls b anenpasid indlinkAhlofal biegnt s L

interfere with I on an y Inrapi tissues
provi de2d t he basfas'nersmlrtransfeliase mh@rl@tﬁeatl c applications and for many of their
toxi c 25 proper bineSHDAEInh®itdts ant i -t umour ant hracycl i ne derivatives"
conprise antibiotics obtained from the fungus Strep. peuticus var. caesius
and their derivatives, characterised by having a

The term “platinum coordination compound” is used herein to denote any tumour cell

growth inhibiting platinum coordination compound which provides platinum in the

25 form of an ion.

The term “taxane compounds” indicates a class of compounds having the taxane ring
system and related to or derived from extracts from certain species of yew (Taxus)
trees.

30
The term “topisomerase inhibitors” is used to indicate enzymes that are capable of
altering DNA topology in eukaryotic cells. They are critical for important cellular
functions and cell proliferation. There are two classes of topoisomerases in eukaryotic
cells, namely type I and type II. Topoisomerase I is a monomeric enzyme of

35  approximately 100,000 molecular weight. The enzyme binds to DNA and introduces a
transient single-strand break, unwinds the double helix (or allows it to unwind) and

subsequently reseals the break before dissociating from the DNA strand. Topisomerase



tetracycline ring structure with an unusual sugar, daunosam ne, attached by
a glycosidic 30 linkage. Anplification of the human epi dermal growth
factor rewepBoredi protein (HER 2) in primary breast carciPQOrEes3/bms7 been
shown to correlate with a poor clinical-3ognosis for certain patients.
Trastuzumab is a highly purified reconbi nant DNA-derived 35 humani zed
monocl onal [g@s aksapjla menhatieuof tabtien whiabl snveil el the igducsiioniofi DNAy stsand
specificity in of the HER2 receptor. WO 03/076401
PCT/ EPO3/ 02?&6%](;8& ﬁﬁﬁgbggg@érgg&g@rs have estrogen receptors and growth
of these tunours can be stinmulated by estrogen. The terns "estrogen

receptor antrfg@nStcampmtbeis@nffouhis is Géﬂrt@maﬁé&ﬂmd@nhdmdt&amétéd til €
used to indicate conp et|t|ve|nh|b|tors of e’ét @ blndlnﬁ]tothe
estroger refk "’E‘b"red(fﬁﬂ} the gareot F3mRFoliesip GGROY ‘@E‘F 1s apatEr-msgiotle afliploids pond
to the ER Idélﬁi‘wdEfﬁorﬂ thd @hgesd ted Oemptbtheeindicnmimaiaomdlthshdpa tat t he receptor,
i nhibiting l‘fg?" &P& gf{]gathe estrogen responsive el enent (ERE) on DNA. In

post menopau € principal source of circulating estrogen is from
conver si on dhe eaﬂme?padomyuommmcmpcmndﬁ’ogm t¢ insicatsseconpayindnidatzanel related

testosterong), er %?fr%ﬁltthé’g%@ﬁt E;got%g@gm?om it fs%‘:’!{rﬁ’étéd H&!mttﬂé?méﬁd}ﬁﬁé ase

enzyne in per| t1ssu n deprivation through aronatase
i nhi bi t1®n 8lanf.nactivation is an effective and selective treatment for
sonme post nenopausal pati ents with hor none- dependent breast cancer. 15 The

term"antie nt" i S_us relnt0|n de not estrogen
eceptor anhb iR eRe TauroRn AT ROL gt bidn SEcAE P Pradin 87 SBEE el 5o
aromat ase i mhoradetived fram exdhiasts 0§ thepedivinkde plate Mimrarroded).f f er ent i ati ng agent s"
enconpass conpounds that can, in various ways, 20 inhi bit cell

proliferation and induce di fferent| ation. Vitamn D and retinoids are known
to playl® mihetermoiabkylating agentatansgmgss wdiveasedsrany ele clarricals thahhare the wi de

variety of pahARh feaite tRARkRGMADE tHela ac‘it)j@@@entﬁﬁith NRider @fylsmcrg&taabol ism

bl ocki ng agent qxé-lRA A' s % |n I ease {evel S E’E endogen r‘&&}lnm c acids
by i nhi biti fd chgﬂcﬂ’i lcqllléfd‘r‘tﬁ PECTemPESHIES Syhss WL ds.

25 DNA net hyf éhe inwie nhpmgma@mts samnagthbh&mmsmmmrﬂsmdamﬁtrmurdasahe| n human

neopl asia. thpe [@ga'l f}%&&“es"%ré géant%rattéhezn%rx%”é‘?fe%&n g@%ﬁ&&%@ G é' S

usual |y asg&ocr nac I'on of the
met hyl 20 ansdmee efsehich atei dnzymatic. The mmemnnomtahtrmaoa@@lwqb@@m@ of thet act

t hr ough phamﬁgﬁﬁhgg i aré E}{ys@tﬁat 8RuAPthe fruddihe ARl méhhén'imoﬁ&&ﬁ&i R

reactivation pressor_gene expr The term "k| nase

i nhi bi tors" cedbwﬁkfeé%sonﬂep@ﬁlpukahﬁm f)@nﬂse%fanﬁ ﬂé@é@ﬁ%gﬂw §RREINQhI ved in
cell cycle pkoRfiRssints taitteiléedvitNDNA fatdondadtiite£ayyantapsdl$ proliferating

tissues provides the basis for their therapeutic applications and for many of their toxic

25  properties.

The term “anti-tumour anthracycline derivatives” comprise antibiotics obtained from

the fungus Strep. peuticus var. caesius and their derivatives, characterised by having a

tetracycline ring structure with an unusual sugar, daunosamine, attached by a glycosidic
30  linkage.

Amplification of the human epidermal growth factor receptor 2 protein (HER 2) in
primary breast carcinomas has been shown to correlate with a poor clinical prognosis
for certain patients. Trastuzumab is a highly purified recombinant DNA-derived

35  humanized monoclonal IgG1 kappa antibody that binds with high affiniity and

specificity to the extracellular domain of the HER2 receptor.



35 The term "farnesyltransferase inhibitors" is used to indicate conpounds
that were designed to prevent farnesylation of Ras and other intracellular
prot ei ns.wOhay7dsawve been shown to have effect on mali gnamCTEPN/02517
proliferation and survival. W 03/ 07640128PCT/ EP03/ 02517 -29 The term

"ot her HDAC i nhibitors"” conprises but is not limted to: - short-chain
fatty aci ds Many tegashgansers haye esfregemrepeniony [apd gtavah of Biese ymousiandsi d: -

hydr oxanm ¢ agindfutddty S%aga. Thé sk oadn@ éi ted@pt&yaiﬁapsamc aﬂ@r‘séle(cswA) bi aryl
hydr oxamat e A- 161908,

bi c iC.Aar carb xam

1855 peStigERn RGPrOp e T B§F§;+P SR NG T N
(TSA), oxarrbiralﬁngm tseestpgei xécepmc(&mbnwcaomwa namgen acvieptob mldykdtonss avhiea aci d,
or trapoxi X O C i r exanpl e
Crapox o agpt § FEBR. el ARG Ry wiestlshfond S AREF ey O

Cl -994, or lﬁlbltldgpwmdmg to threStrhgentIleawmmﬂ@lement:@ifd?érontWAcorrpounds
according to the present invention may be admnistered to a patient as
descri bed above, in cor;% unction with irradiation. lrradiation nmeans

i oni si ng r adf POSUBANCHIBSA ORISR the RTIRFIPYAAMASE PRETANALEG esEgsads HPMY t hat

emtted by &énerierRéf kiRl aiddvarian afidrbyens @mmu@ﬂs ald@ktogenk)toCONMMDON
use today. The irr radi onucl i des, can be external

di at
or intethal ?St%“%&é%%agaﬁyéﬂ?lgﬁy Q]e%O'P%tP%teé'éyTB"ép% f2hH$SU8h accor di ng
t o t he i nveBstrogenafepavatioatiifouglaaroerataag enhibiterdominiDAGtiomisiabieffectiveandr di ng t o

the i nventi ec,d Eendl £5SBhe pOUARAb MR At el fh G5 heuchONRh ALLE"

according to the invention use | I ca erapy exanpl e

i nhibiting e¥¥egrowt h of tunour cells. The present invention also relates
to a conbi nations according to the invention for 25 inhi biting the growth
of turmtg] cﬂ‘ The resent |r1vent|31 al sa rel ates a net hod of

i nhi bi tihg LASIGIoRP SHf’g‘?“tﬁﬁSﬁ'i' 1§, Bed hergin, tognglyde potom "esérPgWﬁeE‘FPt?forrprl ses
admi ni st er i agaganidthandsdehictiod esﬂﬂgei feeeptonvmodutatorstbud hilso aroneatdse metibicots as
accordi ng t? Ehg g%%ntl on. 30 This invention further provides a nethod for
i nhi biting R 3Bnormal grom h of cells, including transforned cells, by
adm ni stering an effective anmount of a conbi nation according to the

i nventi on. %ﬁei@ﬁ% QbifentARAL Siéﬁ?é” AE5Hpase Bin @sth'f'l:;hi {PVarlBRY wags,

adm ni st ered si.nmul t aneousl|y . In separa uni tgry corrp05| t'i ons) or
sequent3%al | {phibit @"tmghfe&ﬂe@ﬁn muwélffpyfp ighon. é’a@@m TS AT KRR Wi | |
be adm ni st &gy Wintdriole lrli)&l’gulhdng@i:’bwm aﬁ@dﬂmmhnaﬂdfammaﬁeﬁymmnﬁal

sufficient trﬁ’d SRSt Al p & RANAN LB G oRIm DOLRIG BbheE BAMEA s) S
increase the levels of endogenous retinoic acids by inhibiting the cytochrome P450-
mediated catabolism of retinoic acids.

25
DNA methylation changes are among the most common abnormalities in human
neoplasia. Hypermethylation within the promotors of selected genes is usually
associated with inactivation of the involved genes. The term “DNA methyl transferase
inhibitors” is used to indicate compounds that act through pharmacological inhibition
30 of DNA methyl transferase and reactivation of tumour suppressor gene expression.

The term “kinase inhibitors” comprises potent inhibitors of kinases that are involved in

cell cycle progression and programmed cell death (apoptosis)

35  The term “farnesyltransferase inhibitors” is used to indicate compounds that were
designed to prevent farnesylation of Ras and other intracellular proteins. They have

been shown to have effect on malignant cell proliferation and survival.



WO 03/ 076401 PCT/ EPO3/ 02517 -30 achieved. It will be appreciated that the
preferred nethod and order of adm nistration and the respective dosage
anount s awo segi4es for each conmponent of the conbi nati onPCEEPO3/EmpENd ON
the particul ar other nedicinal agent ané9HDAC i nhi bitor being

adm ni stered, their route of adm nistration, the particular tunmour being
treat ed and Thheerd ‘fothrer HRAGinHbitars’ besinppyises buitiedot liphigeddpt i num net hod and

order of admi nj stm%-'apdﬁhmgamﬁ foxdéiﬁf%?ﬁ: RARHEL 5-pREH 15 R HatFor a8 akigadi |y
determ ned by those skille usin nyentional , pethods and in

din the ar .. C I hod
View of the |t oPHePFERCIENS boiexABPRE Wbef?ﬁlég%‘riﬁgb'ﬁ‘i&ﬁ?@lﬁcﬂcm RaHHhdEsrpound
i s advant ageous! yy@dxarits A 1EH06 )/ bidydlio SagN-afdrdx ychtbdxamidde @yredimigguar e
par t1 cul e 1y 1 or CPOAISPRI i 30temi nydeGERF o8 fRA, thgpun A
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25  inhibiting the growth of tumour cells.

The present invention also relates to a method of inhibiting the growth of tumour cells
in a human subject which comprises administering to the subject an effective amount of
a combination according to the invention.

30
This invention further provides a method for inhibiting the abnormal growth of cells,
including transformed cells, by administering an effective amount of a combination

according to the invention.

35  The other medicinal agent and HDAC inhibitor may be administered simultaneously
(e.g. in separate or unitary compositions) or sequentially in either order. In the latter
case, the two compounds will be administered within a period and in an amount and

manner that is sufficient to ensure that an advantageous or synergistic effect is



area, for exanple 120 to 200 ng/n2, particularly for cycl ophospham de in a
dosage of 5 about 100 to 500 ng/n2 , for chloranbucil in a dosage of about
0.1 to O.womghbkgpl for carnustine in a dosage of about 15@CT®EPEO@SNT/ N |,
and for lonustine in a dosage of about -AV0 to 150 ng/ nR per course of
treatnment. The anti-tunour anthracycline derivative is advantageously

adni ni st er edichievel. dosidige appreciateditbattthe FiSfempd pesthaharar@deref @dm{myratign of
body sut'l acendifA Oﬂe@ﬁv@&f’sggiﬁn&&té Qadqg%m{é%épeaclpgé béin@éf e { @fibination

doxorubicin 1 n out 40 to unorublcin In a
dosage of abylltdependen ths&gtﬁmlar Otaﬁm?@?ln?k%?wnélfﬂ)ﬁﬁ ighigdelgieof  about 10

to 15 nu/ N2 JagfiniserES@eR routé BREIRIRTstratdn, Tlfeagﬁﬁ'th&ﬂﬁm@mbﬁr ammushef

adm nistered in os e of 1t er s re me dy
surface ar e&,mlfgﬁfgeﬁl ‘r“lgﬁre?tefi %‘ré%g’ ti‘r“§8r f P‘&ﬁ?‘h%fﬁ%‘ the
ant i est r ogenloggenimduatsatd acgimg ean b ;ea@@mlmemnmde@y thoseaskilbesisig éheadrt wdiogit 1 to
100ny dally d ndij i ondi tion being
treated. Tarm e?n%onil%t@%is aggant gaeogu%s%f @%gtn&n %’?g}l{e ?%lﬁal ly in a dosage of
5 to 50 ny, preferably 10 to 20 ng twi ce a day, continuing the therapy for
suffici ent tTh%l&tﬁhuﬁa%Fd(ﬁatﬁaﬂQ:oHﬁbGﬁ&'s rad@anugeas@s@fyams@érémadomgm fene is

advant ageousl y "adm ni stered ora In a dosa about once a Jday,
cont i nuifg ﬁ%éOQrﬁép@rpsguwsméqf(mg@pew b?(ibh%nfase atepy foy example 5&&1 H0ang/ny

t her apeutic Pﬁﬁi‘caraﬂy fenasslatnvial .ddssgeast ibaitageny/sl’ ina dovicaitwpRkigth itk | y in a
25 dosage o ng once. a g’@g Dr ol oxi fene i s advant ageously

adnmi ni st er ed qupe( ourse g 1t Wt about 20-100my once a day. Ral oxifene

i s advant ageousl y adm nistered orally in a dosage of about 60ng once a
day. Exenes s i mg‘ about
25ng once a a?aﬂaés)@%%@unaggga g%g%%gmdahﬁ rgnt%ﬁelqsfgél?igdy %eﬁsgé(g £ ?\f:e

twi ce ot5 mﬁ@u%@met%(mgl@ o Pf bedyeirfaedarea, fipr eXampley’ Hie 258 e Fbcpaft&uaé anpl e

every 7, 14, tglpRlita’dl ifl@Xdsage of Wb 195 td 150 thg/mB et foldiREMRRE Gh ABUEAS to
properties, according to the invention,

e onents of the conbinations
i.e. the ot Hé&"hgz‘aﬂg rr?QFrSSQBHFatQWHt the HDAC inhibitor may 35 be formul ated
into various pharmaceutical forns for adm nistration purposes. The

component s R chiipl | AheuRERUIEINOL Dy hIRINGNR], RGLIBGY LERb

conposi ti ons nau osition C nrng

conpone®®s. mmqm@mmrmﬁ/ Of%b@B’i’oBVface—%Qa,‘fWeeXQﬂ@hahtO QWeg;{m on

therefore ahg@iciRht&SinhSedanP1Rs HRGELE BBLt BOTBBSD AP akPfIPtdpdtedsh fhe
ot her nedicipal agént and the HDAC Tnhibitor together with one or nore
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teniposide in about 50 to 250 mg/m” per course of treatment.

The anti-tumour vinca alkaloid is advantageously administered in a dosage of 2 to 30

30 mg per square meter (mg/m?) of body surface area, particularly for vinblastine in a
dosage of about 3 to 12 mg/m?, for vincristine in a dosage of about 1 to 2 mg/m*, and
for vinorelbine in dosage of about 10 to 30 mg/m2 per course of treatment.

The anti-tumour nucleoside derivative is advantageously administered in a dosage of

35 200 to 2500 mg per square meter (mg/mz) of body surface area, for example 700
to1500 mg/mz, particularly for 5-FU in a dosage of 200 to 500mg/m’, for gemcitabine
in a dosage of about 800 to 1200 mg/m2 and for capecitabine in about 1000 to 2500

mg/m’ per course of treatment.



10 invention in the manufacture of a pharmaceutical conposition for
inhibiting the growmth of tunour cells. The present invention further
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i nhi bitor according to the invention and3ias second active ingredient an 15
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i nt er medi at @bolit 60mg once a day, continuing the therapy for sufficient time to achieve and
maintain a therapeutic effect. Anastrozole is advantageously administered orally in a
25  dosage of about 1mg once a day. Droloxifene is advantageously administered orally in
a dosage of about 20-100mg once a day. Raloxifene is advantageously administered
orally in a dosage of about 60mg once a day. Exemestane is advantageously
administered orally in a dosage of about 25mg once a day.

30  These dosages may be administered for example once, twice or more per course of

treatment, which may be repeated for example every 7,14, 21 or 28 days.

In view of their useful pharmacological properties, the components of the combinations

according to the invention, i.e. the other medicinal agent and the HDAC inhibitor may
35  be formulated into various pharmaceutical forms for administration purposes. The

components may be formulated separately in individual pharmaceutical compositions

or in a unitary pharmaceutical composition containing both components.



15 ¢) NaH 60% (0. 0066 nol) was added portionwi se at roomtenperature to a
solution of interm 2 (0.0033 nol) in THE (10m ) under N2 flow. The

m xture vWwa® sivesoed at room tenperature for 1 hour, thenpcamprestorso? 0OC. A
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03/076401 PCT/ EPO3/ 02517 -34- Exanple A2 a) Preparation of i I ~ off \ N
internediate 6 5 (O (tetrahydro-2H pyran-2-yl)- hydroxyl am ne (0.0085 nol)
was added aExpeimentilgaperature to a m xture of a-oxo- benzenepropanoic acid
(0.0078 nmol) in pyridine (12nl) and EtOH (23ml). The m xture was stirred
at roo e rature for 1 hour. Th sol vent evaporated till dryness.
The 1 eoliue 15 1ol SR PTG By g P AP E NP TSR aphy over i1 a gel
(15-40m (el uent: CH2C12/ CH3OH NH4OH 85/15/1 10 70/30/3). The pure fractions
were collec . b } S vieldi 79 &R3%) of
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means bovine serum albumine, “DCM” means dichloromethane, “DIC” means

diisopropylcarbodiimide, “DIEA” means diisopropylethylamine, “DIPE” means

25  diisopropyl ether”, DMAP” means dimethylaminopyridine, “DMF”’ means
dimethylformamide, “EDC” means N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-
propanediamine, monohydrochloride “DMSO” means dimethylsulfoxide, “EtOAc”
means ethyl acetate, “Hepes”” means 4-(-2-hydroxyethyl)-1-piperazine-ethanesulfonic
acid, “iPrOH” means isopropyl, “HOBT” means 1-hydroxy-1H-benzotriazole,

30  “MeOH” means methanol, “EtOH” means ethanol, “NMP” means N-
methylpyrrolidinone, “TEA”means triethylamine, “TFA” means trifluoroacetic acid,
“TIS” means triisopropylsilane, “THF” means tetrahydrofuran and “THP” means
tetrahydropyranyl.

35 A. Preparation of the intermediates

Example Al
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¢) NaH 60% (0.0066 mol) was added portionwise at room temperature to a solution of
interm. 2 (0.0033 mol) in THF (10ml) under N; flow. The mixture was stirred at room
temperature for 1 hour, then cooled to 0°C. A solution of 2-(methylsulfonyl)-5-
pyrimidinecarboxylic acid, ethyl ester (0.0043 mol) in THF (8ml) was added dropwise
quickly. The mixture was stirred at room temperature for 2 hours, poured out into ice
water and extracted with EtOAc. The organic layer was separated, dried (MgSQO,),
filtered, and the solvent was evaporated. The residue (1.64g) was crystallized from

CH;OH/diethyl ether. The precipitate was filtered off and dried, yielding 0.925g (63%)

of 2-[4-[(2-naphthalenylsulfonyl)amino]-1-piperidinyl]- 5-pyrimidinecarboxylic acid,
ethyl ester, intermediate 3.

d) A mixture of interm. 3 (0.0021 mol) and potassium hydroxide (0.0084 mol) in
ethanol (20ml) was stirred and refluxed overnight, then cooled to room temperature,
poured out into ice water and acidified with HC] 3N. The precipitate was filtered off
and dried, yielding 0.66g (76%) of 2-[4-[(2-naphthalenylsulfonyl)amino]-1-
piperidinyl]- 5-pyrimidinecarboxylic acid, melting point > 260°C, intermediate 4.

e) TEA (0.0019 mol), 1-(3-dimethylaminopropyl)-3-ethyl-carbodimide hydrochloride
(0.0019 mol), 1-hydroxybenzotriazole (0.0019 mol) and O-(tetrahydro-2H-pyran-2-yl)-
hydroxylamine (0.0019 mol) were added at room temperature to a solution of interm. 4
(0.0014 mol) in DCM/THF 50/50 (20ml) under N, flow. The mixture was stirred at
room temperature for 24 hours, poured out into ice water. DCM was added. The
precipitate was filtered, washed with water and dried, yielding 0.261g (34%) of 2-[4-
[(2-naphthalenylsulfonyl)amino]-1-piperidinylJ-N-[(tetrahydro-2H-pyran-2-yl)oxy]- 5-

pyrimidinecarboxamide, melting point 226°C, intermediate 5.



residue (0.5g, 78% was crystallized from CH3CN di et hyl ether. The
precipitate was filtered off and dried, yielding 0.426g (66% of
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DCM The organic | ayer was washed with K2CO3 10% dried (MyS04), filtered
and the solvent was evaporated. The residue (6g) was crystallized from
diethyl ether. The precipitate was T of f and dried, yielding 4.8g
(84% of internediate 10, nelting fnt 148C. b) Preparation of 0O gu
NHS HNHOI / / internediate 11 WO 03/( 076401 PCT/ EPO3/ 02517 -36 A
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and extracted with DCM The organi Cipted¥Rhiattess separated, dried (MySH),
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intermediate 7
[1,1'-biphenyl]-4-sulfonyl chloride (0.0085 mol) was added at 5°C to a mixture of 1-(4-
15  nitrophenyl)- 4-piperidinamine (0.0071 mol) and TEA (0.0085 mol) in DCM (15ml)
under N; flow. The mixture was stirred at room temperature for 18 hours. K,CO3; 10%
was added. The mixture was extracted with DCM. The organic layer was separated,
dried (MgSO,), filtered, and the solvent was evaporated till dryness, yielding 4.1g
(>100%) of intermediate 7.
20  ¢) Preparation of

NH,
9 OQ
;
0 intermediate 8
Titanium chloride (0.0568 mol) was added at room temperature to a mixture of
intermediate 7 (0.0071 mol) in THF (140ml). The mixture was stirred at room
temperature for 18 hours, poured out on ice, basified with NaOH 3N, extracted with
25 DCM and filtered over celite. The organic layer was separated, dried (MgSOy), filtered,
and the solvent was evaporated till dryness. The residue was taken up in diethyl ether.



yielding 1.2g (54% of internediate 12, nelting point 172C. 15 Exanple A4
Preparation of crol MNM/NQ--Ointernediate 13 Sodi um hydri de 60% (0. 015
nol ) was wodaa7qorti onwi se at roomtenperature to a 20 mPKTEPE3/@X517
1- (2- napht hal enyl sul fonyl ) - pi perazine (3-0075 nol) in THE (35ml). The
m xture was stirred at roomtenperature for 1 hour and 30 m nutes under N2
flow. A solTheippstigifatedwadiilosred aff @netitisd, yididing 919p (3 Bhpyf intendediate 8; boxyl i ¢
acid, ethyl Sster 0.1(“02[0(60@8 nol) in THE (35mLl) was added dropwi se. The
m xture was Stitred st room tenperature for 3 hours and 30 m nutes, poured
out into ice)Resperationdf extracted with 25 Et OAc. The organic | ayer was
separated, dried (MgSOH4), filtered and the solv was evaporated. The
residue (4.6g) was purified by col unm chronat ogr y over silica gel
(15-40.m (el uent: cycl ohexane/ Et OAc 80/20 to ZWThe pure fractions
were collected and the sol vent was evapor gt e, lyi ing 0.99 (24% of
internmediate 13, nelting point 80C 30 @: 76401 PCT/ EPO3/ 02517 -37-
Exanpl e A5 a) Preparation of >~QO N NHZ" f internediate 14 A m xture of
4- oxo- 1, 3- pi peri di nedi car boxyl i 0 - (1, 1-dinmethyl ethyl) 3-ethyl ester
5 (0.02 nol), benzenenet hanapn 2022 mol) and Pd/C (1 g) in EtOH (100m )
was hydrogenated at 50C for hours under a 3 bar pressure, then filtered
over celite. The filtrate was evaporiateagedipie|9 dryness. The resi due (5.99)
gj; ng ; g%eﬁm(m@mgrﬁlao?l} o/ag mﬁ@gammr&];mme?hédiaa sge.bomgtﬁn?)ﬂpithraﬁehigaﬂtwth :
ure fr ons. were collecte n e

sol vent mgg/é&%g %ﬁ&?d&@ﬁi((}lé&g %85 Pa‘éﬁ‘ﬁgfz fﬁw-i‘%heilﬂ‘f‘aﬂfwa? %Ptr{ee%f (ClS).
b) Prepar at ireoin empSrdthi® fod 18 hddrOK,CO3\10% was added. The mixture was extracted

with DCM. The organic layer was separated, dried (MgSOy), filtered, and the solvent

was evaporated till dryness. The residue (0.94g) was purified by column

10  chromatography over silica gel (15-40pm)(eluent: CH,Cl,/CH;OH/NH,OH
98.5/1.5/0.1). The pure fractions were collected and the solvent was evaporated. The
residue (0.5g, 78%) was crystallized from CH3;CN/diethyl ether. The precipitate was

filtered off and dried, yielding 0.426g (66%) of intermediate 9, melting point 190°C.

g

15 Example A3
a) Preparation of

?
XOTQ/\H@ OO

intermediate 10

A solution of 2-naphthalenesulfonyl chloride (0.015 mol) in DCM (30ml) was added at

0°C to a solution of 4-(aminomethyl)- 1-piperidinecarboxylic acid, 1,1-dimethylethyl
20  ester (0.014 mol) and TEA (0.022 mol) in DCM (30ml) under N, flow. The mixture

was stirred at room temperature overnight, poured out into ice water and extracted with

DCM. The organic layer was washed with K;CO3 10%, dried (MgSO,), filtered and the

solvent was evaporated. The residue (6g) was crystallized from diethyl ether. The

precipitate was filtered off and dried, yielding 4.8g (84%) of intermediate 10, melting
25  point 148°C.

b) Preparation of

(o}
]
OO
H O
HN

. intermediate 11



OCIS internediate 15 A solution of 2-naphthal enesul fonyl chloride (0.0105
nol) in DCM (10m ) was added at 5C to a mxture of internediate 14 (0.0095
nol ) and WBA3(00401L34 nol) in DCM 15 (30ml). The m Xxture WRETStP0S/0Bd7 at room
tenperature overni ght, poured out into K503 10% and extracted with DCM
The organic | ayer was separated, dried (MgSO4), filtered, and the sol vent
was evapor atéenhittidel of dmtgmeesisate Y0 €0.61 gmb!) 1g HG: BOOGPmbY andi THE (10ed) ebe 15

(A'S). This o ir Ly, 4.0 ; ! c)
Preparation So#r&g'%go g%lér K?‘I?ﬁ’ég Boﬁr%ﬁ&}& IT%OIE%G@%?’;% s{fﬁ? g’%‘emlg%% A

sol uti on of eknzatgchwith M1 Bhq @gaoshyainwv)s separpial, qrginM eS(s, fligersd antt digwi se
at 5C to aghih¥iiurf edhpdriied Aang 234723 beinterinediatd 1Y, WBIdAE RART60RE) 1N
THE (40m ) under N2 fli)ow. he mxture was stirred for 2 hours. Et OAc then
col d wat®r #bPepa@banof The WO 03/ 076401 PCT/ EP03/ 02517 -38 nixture was
extracted with EtOAc and filtered over celjtd. The organic |ayer was
separated, dried (MgS™4), filtered, and thels j V& was evaporated till
dryness. The residue (3.6g) was cr i zed oDl PE. The precipitate
was filtered off and dried, W@Z.Gg (71% of internediate 16 (Cl S),
melting point 190C. 5 d) Preparatjon of HII HOYOHI / /| AS
intermediate 17 A m xture of internediistemddsat¢ 020061 nol) in HA /i PrOH

(50nl) was Iy ] f TN T a]l %F; ' red,
washed wit h?éélhggnh Cﬁlltgte ﬁg;% (g'r?g b%?}()@g‘%ssﬁdggdﬁ%gb 1 SES{ 3%99 0 f“uhjﬁ%’gr nmedi at e
17 (CA'S), niltemediasi h0.008anol) iy I@@%O@I)A@d@) Npﬂ@pazlzama(ﬁurwas stirred at
room temperature for 1 hour. A solution of 6-chloro-3-pyridinecarboxylic acid, ethyl
10  ester (0.0064 mol) in DMF (10ml) was added. The mixture was stirred at 80°C for 12

hours, then cooled, poured out into ice water and stirred at room temperature for 1

hour. The precipitate was filtered, washed with water, then with diethyl ether and dried,
yielding 1.2g (54%) of intermediate 12, melting point 172°C.

15 Example A4
Preparation of

Npdsive

(0]

2,
4

O\
V3

intermediate 13
Sodium hydride 60% (0.015 mol) was added portionwise at room temperature to a
20  mixture of 1-(2-naphthalenylsulfonyl)- piperazine (0.0075 mol) in THF (35ml). The
mixture was stirred at room temperature for 1 hour and 30 minutes under N; flow. A
solution of 4-chloro-2-(methylsulfonyl)- 5-pyrimidinecarboxylic acid, ethyl ester
(0.0098 mol) in THF (35ml) was added dropwise. The mixture was stirred at room
temperature for 3 hours and 30 minutes, poured out into ice water and extracted with
25  EtOAc. The organic layer was separated, dried (MgSQOy), filtered and the solvent was
evaporated. The residue (4.6g) was purified by column chromatography over silica gel
(15-40pm)(eluent: cyclohexane/EtOAc 80/20 to 20/80). The pure fractions were
collected and the solvent was evaporated, yielding 0.9g (24%) of intermediate 13,
melting point 80°C.
30



OHO\WS//P >rolf Nt:f'~~ O (3S-TRANS) internmediate 18 A sol ution of
2- napht hal enesul fonyl chloride (0.016 nol) in DCM (40nml) was added 15
dr opwi se WD 08@7d401 a m xture of 1, 1-di nmethyl et hyl PCT/EP03/02517
(3S-trans)-4-(am nonet hyl )-3- hydroxy- 137pi peri di ne carboxyl ate

a- hydr oxybenzeneacetate (1:1) (0.013 nol) and TEA (0.04 nol) in DCM
(100m ) undegxabddld A6Bw. The m xture was brought to room tenperature,

stirred over b htfai 9 {;ed out into ice water and extracted with DCM The
organic Iayﬁ—@&ﬁed W th KZCm%tO(V dried (MgS™), filtered and the
e
t&

sol vent 20 was evaporated. The resi 5.59) was crystallized from
CH3CN/ DI PE. The precipitate was fi re ff and dried. Part (1g) of the
residue (4.4g, 80% was crystallized in Wotn#gCH3CN. The precipitate was
filtered, washed with dithyl ether and teth yielding 0.3g of
internediate 18 (3S-TRANS), nelting point 160C. b) b) Preparation of of OH
01\ 4~0 HHV x 1/ [/ lik, (3S-TRANS) 2€I$nternediate 19 HO ./iPrOH (15nt)
was added at OC to a mixture of intenHsaedipte 148 (0.0036 nol) in iPrOH

(2|0rrfL) . The Avink 'itufee)f\md obI,legimgierfcmﬁkjdﬁ:rmﬁf, at(llrlediﬁfétﬁyﬂdtﬁﬂ) @.elﬁhyl bster

sol vent _wa a ted. lce an e T. ic.layer was
basi 11 ecd w (B 0NE0s PrveS Fetist B Gt EndRIR R EAADNED s o e
filter eg_, vvdnsdmgem'gzd;tdl)%@ Kigrl 48ettomey uralada 3 bargtessyicethdn lvrﬁr‘lﬁere(g.oggr ﬁfﬁg’/drhef _

i nternmedi at g - - OTROLS] _ - reparation
of q H N~I o?ﬂ%‘?‘?% ecéiw/%gq_thlti e&‘brre% 3 atee%iuAEgs%)Jﬁé gﬁH&?déyc !

2- napht hal esBmatesinhydyeoYliereel 61 2GgnHelngnti GHECRCHORINHEH BHHB D).

dropw se at TREphRe ffackibid WeR cOflected and the solvent was evaporated, yieldin% 2.6g (48%)

4- (am ngdret h}(l -4- g}/drf )6{1% pi peri di necarboxylic "acid, ethyl ester (0.0198
mol ) antl TER! préeras8iaifiold) (GIN)-pom (100 ). The mi xture was 10 brought to room
t enper at ur e bpPeapatatibth of poured out into ice water and extracted with DCM
The organic | ayer was washed vvitry\KZCCB 10% dried (MgSOM), filtered and

t he ) j\N )

CIS
intermediate 15

A solution of 2-naphthalenesulfonyl chloride (0.0105 mol) in DCM (10ml) was added
at 5°C to a mixture of intermediate 14 (0.0095 mol) and TEA (0.0134 mol) in DCM

15  (30ml). The mixture was stirred at room temperature overnight, poured out into K,CO;
10% and extracted with DCM. The organic layer was separated, dried (MgSOy),
filtered, and the solvent was evaporated till dryness, yielding 5.1g (>100%) of
intermediate 15 (CIS). This product was used directly in the next reaction step.

¢) Preparation of
>,

O)\N R
Crhers

OH
CIS
20 intermediate 16
A solution of intermediate 15 (0.0089 mol) in THF (40ml) was added dropwise at 5°C
to a mixture of tetrahydro-aluminate(1-), lithium (0.0098 mol) in THF (40ml) under N,
flow. The mixture was stirred for 2 hours. EtOAc then cold water were added. The



sol vent was evaporated. The residue (7.6g) was crystallized from

CH3CN DI PE. The precipitate was filtered off and dried, yielding 6.2g
(80% of wotsonedi ate 20, nelting point 145C. 15 b) Prepacatirosozsi7 H gl |
NIT VN HNHol / / intermediate 21 A8 xture of internediate 20 (0.0076
mol) in HCL6N (50mL) was stirred and refluxed for 72 hours, then cooled to
room t enper aniutuee waslexthasteslodithelitO Avam ddilepat atee cklitd Hithe onganialagerwees basi f i ed

with NaCH 3N ' :

tenperature OR/er ni Cdrﬁ@a%%@@ﬁ}j fxltl_%ﬁtﬁdﬁﬁé\/‘éﬁv%ﬁ‘@%a%v@%ﬁ??@ﬁug& ri gg& y| el di ng
2. 5¢ (100%reseﬁue|(at6@a WééiFIafﬁ'éIhZid rEsedMEEe Thepeeyippate peas Atlicend off andaliiedy 9 0 25
i ntermedi at eﬂea@nggcagtm%yefin@&m@&h%(eelm (e13), ﬁfélt&gqmmubo«@s added portionw se
at 5Cto_a ture - di oxa- 8- azaspiro[ 4. 6] undecane (0.02 mol) in DWF
(30m) uﬁdeﬁéﬁﬂﬂi’&%ﬁrhe m xture was brought to roomtenperature and
stirred for 30 m nutes. 6-chloro-3% pyri{di necarboxylic acid, ethyl ester
(0.024 nol) was added. The m xture mat 30 90C fort hours. Water
was added. The mi xture was extracte aF mes with EtQAc. The organic
| ayer was separated, dried (MgSO4), filtered, and the sol vent was
evaporated till dryness, yielding 4.7g (770/c) of internediate 22. WO

03/ 076401 PCT/ EP03/ 02517 -40- b) Pre argﬁzon f 0 0==CN\NN\ / O\
internediate 23 A m xture of mtermedi2 . 0153 nol) in HC13N (45ml)
and MeCH (Z(Mrh)xtumsof irgtinnedéde H6(¢D.005 Inood poh IﬂGVlPt(BHr(Gﬂml;) wasatirredafid®Con i ce,

basi fi ed W' ’I% él@fﬁ g \Qgst@ger&i w}slﬁ%@d’itﬁr{ﬁ@thﬁf aag a%dlcﬁl\égryl%(}@%gt o

separ at ed, tere Wwas evaporat e
dryness. Thé- 6@6@3 uef mﬂer@gdlasﬂo?o(}il%glebmglppiréé%ﬁ col utmm  chr onat ogr aphy
over sijpca gel (15-35m (eluent: cyclohexane/ EtQAc 60/40). The pure

fractions WEre col ! gct ed and the sol vent was evaporated, yielding |.lg
[

(279 of te 23.
WWegare

a) Preparation of
(3S-TRANS)
intermediate 18

A solution of 2-naphthalenesulfonyl chloride (0.016 mol) in DCM (40ml) was added

15  dropwise at 0°C to a mixture of 1,1-dimethylethyl (3S-trans)-4-(aminomethy!)-3-
hydroxy-1-piperidine carboxylate a-hydroxybenzeneacetate (1:1) (0.013 mol) and TEA
(0.04 mol) in DCM (100ml) under N; flow. The mixture was brought to room
temperature, stirred overnight, péured out into ice water and extracted with DCM. The
organic layer was washed with K,CO3 10%, dried (MgSOy), filtered and the solvent

20  was evaporated. The residue (5.5g) was crystallized from CH;CN/DIPE. The
precipitate was filtered off and dried. Part (1g) of the residue (4.4g, 80%) was

crystallized in hot CH3CN. The precipitate was filtered, washed with dithyl ether and
dried, yielding 0.3g of intermediate 18 (3S-TRANS), melting point 160°C.

b) Preparation of
fogave

(3S-TRANS)
25 intermediate 19

HCL./iPrOH (15ml) was added at 0°C to a mixture of intermediate 18 (0.0036 mol) in
iPrOH (20ml). The mixture was brought to room temperature, stirred and the solvent

was evaporated. Ice and water were added. The organic layer was basified with



10 ¢) Preparation of HO\ / WWWWWW \ internedi ate 24 Sodi um
borohydride (0.0046 nol) was added at 5C to a m xture of internediate 23
(0.0041 mwD)o3iomeabeOH (10m ) under N2 flow. The m xture wa®CItEPO3/@$1At room
tenperature for 18 hours. Water was addsg. The m xture was extracted with
DCM The 15 organic | ayer was separated, dried (MgSO4), filtered, and the
sol vent was I\HM&}IDrIa:qudeclmtakd wak fylreesds waghesd \ditmgiemylzghérlm%ied,fyiélldtrgr medi at e

(0 01 ot ) 0%y PR B intirmaists TSNS, By A06° Gy L0 M phany

phosphine (0.0054 nol) in THE (10mM ) was stirred at roomtenperature under
N2 flow Di g;gﬁgfy[g,ar boxylic acid, bis(l-nmethylethyl) ester (0.0054 nol)

was added The m xture was stirred for 18 hours. K2CO3 10% was

added. The ahPmeparaBomglk extracted with DCM The organi c | ayer was
separated, dried (MgSO™4), filt ji the /Nt was evaporated till
dryness. The resi due (4.69) was F?Urlel ed yﬁ2 m chr omat ogr aphy over

silica gel (eluent: cycl ohexane/ Et OAc 70/ 30;° 15-401tm). Two fractions were
coll ected and the sol vent was evapor dhtetmediateRdi ng 0. 55g (33% of

int di at B / 076401
e ot B B BRI Bhy A RN O e B ¥ DR g0, Q! 07540
of i nt er meddrpwigst 00C 004 mixtis| of %ﬁanﬂtmtbﬂhﬂ)hydrmé InpiReridinecaeoxyki¢ r r ed and

refluxed fopgid émyiréterfémws%l mwo@&%gmﬁw miml ETheaHixRiE ast ed
vmthDCM The organi ¢ er was separated [ flltde&“etg and the

i ed
sol vent 1Qwas b’é\?&b‘dPé‘t"éﬂ t?‘PquratH'ieﬁ’(E t’)ﬁoé‘F‘?ﬂ Ny 1o H:G("Sa 208 G34racss
i nt er medi at BCM. Theorgamt tyéOwhy \eme@mmﬂ(ﬁo;mwaned (MgSO4) filtered and the

solvent was evaporated. The residue (7.6g) was crystallized from CH3;CN/DIPE. The
precipitate was filtered off and dried, yielding 6.2g (80%) of intermediate 20, melting

point 145°C.
mo f
fogue

15 b) Preparation of
intermediate 21

A mixture of intermediate 20 (0.0076 mol) in HCI 6N (50ml) was stirred and refluxed
for 72 hours, then cooled to room temperature and the solvent was evaporated. The
mixture was basified with NaOH 3N. EtOAc was added. The mixture was stirred at

20 room temperature overnight. The precipitate was filtered off and dried, yielding 2.5g
(100%) of intermediate 21.

Example A8
a) Preparation of

SO

25 intermediate 22
Sodium hydride 60% in oil (0.024 mol) was added portionwise at 5°C to a mixture of
1,4-dioxa-8-azaspiro[4.6]Jundecane (0.02 mol) in DMF (30ml) under N; flow. The
mixture was brought to room temperature and stirred for 30 minutes. 6-chloro-3-
pyridinecarboxylic acid, ethyl ester (0.024 mol) was added. The mixture was stirred at

30 90°C for2 hours. Water was added. The mixture was extracted several times with
EtOAc. The organic layer was separated, dried (MgSOy), filtered, and the solvent was
evaporated till dryness, yielding 4.7g (77%) of intermediate 22.



~j"OH.HC1L intermediate 37 10 Carbonochloridic acid, 1-chloroethyl ester
(0.0088 nmol ) was added to a m xture of N- [1-(phenyl nethyl)-4-piperidinyl]-
4- mor phol woasiotd4onam de (0. 0055 nol) in 1,2- dichloroet hameT(EP0s12517 The

m xture was stirred and refluxed for 18 4®murs. The solvent was evaporated
till dryness. The residue was taken up in MeOH The m xture was stirred
and ref | uxed)Popasatigeek end. The sol vent was evaporated till dryness. The

15 residue was crystallized fromEt di gEylP et her. The precipitate was

filtered off and dried, yielding®: O f internmediate 37, nelting
poi nt 240C. Exanple A10 a) Preparation of OH--Br [/ / 20 intermedi ate 38
TEA (0.03 nol) then a solution of 2-napmediganzsul fonyl chloride (0.01 nol)

in DCM (20§ ). t f 3 2] < i ne,

hydr obr on de MG AFR e G SR T 8 ol S Rie o AR e

brought to sooed andemefexestfor & howrepasitadrout dn faey bfiffedluwish NEHOHmdsol vent was
ted i I j 84 I i ate

S8y B emsrAtd bl DA, PRI 1abbClval Bflaried i MG Nk BAdH

i nt er medi at 80¥@NtMRsEYaRasted till dsynsss. dhp msidverk 334 3790 #iad putifiad byj¢colemny| et hy|

?ZB (raﬂr) (0. 013;1;1_@5%3)0 yRAtEsi B8l CET-BNNAKEuéR: BR1dKRkdnel RIGAEEGHOY. The e 30
was Stli

ryfed at room.t erature for 18 hours, Water s.added. The
Xt Ut e Vo BEIHERR Wit RBIRbG D Sohuent S CuapOrRLcHh AF e B Bk PrPie
or gani ¢ | ayeremwadiatehr ated, dried (MgSO4), filtered, and the solvent was
evapor ajgd tip . The residue (5.1g) was purified by colum
chromat ogr a fe é%e{(l;hegﬁsi ca gel (15-40l1lim_(elyent: DCM MeCH 98/2). The pure
fractions were collected and the VERH evaporated, yielding 3.7g
(85% of 5 internediate 39. <c¢) Preparati of\gg 0 HON\H WA-110; N 1
intermediate 24

Sodium borohydride (0.0046 mol) was added at 5°C to a mixture of intermediate 23

(0.0041 mol) in MeOH (10ml) under N, flow. The mixture was stirred at room

temperature for 18 hours. Water was added. The mixture was extracted with DCM. The

15 organic layer was separated, dried (MgSOy), filtered, and the solvent was evaporated

till dryness, yielding 1.2g (100%) of intermediate 24.

d) Preparation of
O
L0
f@ _

intermediate 25

A mixture of intermediate 24 (0.041 mol), 1H-isoindole-1,3(2H)-dione (0.0054 mol)

20  and triphenyl- phosphine (0.0054 mol) in THF (10ml) was stirred at room temperature
" under N; flow. Diazenedicarboxylic acid, bis(1-methylethyl) ester (0.0054 mol) was

added dropwise. The mixture was stirred for 18 hours. K,CO3; 10% was added. The

mixture was extracted with DCM. The organic layer was separated, dried (MgSOy),

filtered, and the solvent was evaporated till dryness. The residue (4.6g) was purified by
25  column chromatography over silica gel (eluent: cyclohexane/EtOAc 70/30; 15-40um).

Two fractions were collected and the solvent was evaporated, yielding 0.55g (33%) of

intermediate 25.

e) Preparation of

O

intermediate 26



.HCl  internediate 40 HCO 3N (35m) was added to a m xture of internedi ate
39 (0.0083 nol) in THE (10nl). The m xture was stirred at roomtenperature
for 18 howo3/oTésel sol vent was evaporated 10 till drynessPCTiRPOs/emsitiue was
taken up in EtOH The sol vent was evaporagfed till dryness. The residue was
taken up in diethyl ether. The precipitate was filtered off and dri ed,

yi el di ng 2. 8dydrozife, mxfnohmheterfédiﬁlaﬂ)ewabthdﬂiéﬂ to ambiture®f poemiedl®0X5 (Evarpl e All

2 napht har enaed By Cinfthfubbust o b ard AR ATEER B Sl RAEL, °" 10

to a sol uti owasgdded. éfrhﬁrlimxwr@yﬁwmadiede‘oﬁr EM; [The ozgsainit, layer wadisepstratyd,et hy|
ester (0. 04ikicdqMyg S@l}j fthgﬁd(agd%I\}m{ Wad &abbiitea2fP cﬁ}')les%' Qﬁm 9 4d ow. The
m xture s 20 stlr roomtenperature for 4 ho oured out
into ice t(éio%%ﬂjoge'?fef‘a%‘i‘%tﬂ Owith DCM The organic | ayer was separ at ed,
dried (MgSH), filtered, and the solvent was evaporated. The residue (46g)
was purifi e% bé iokgnn chromat ography over silica gel (20-45m (eluent:
DCM Et QAc 9 G MeOH 95/5). The pure fractions were collected and
t he sol vent Brepargioamdr at ed, yi el ding 18g (>100% of internediate 25 41. b)
Preparation of H\WL NI~ \ \ H O/ / imm\di ate 42 A m xture of
internmediate 41 (0.046 nol) in HC ’:*‘N ) and THE (45nl) was stirred
at 80C overnight, then cooled to r@vqenperature, poured out into ice
water, 30 basified with NHAOH and éxtracted with DCM The organi c | ayer
was separated, dried WO 03/076401 pcTHE03). 02%7 -43 (MgSAM), filtered,
and the solvent was evaporated. The r Q8 g) was crystallized from
DI PE. Th@ pCadiquocldprdigasidf l%hbr@dl}tb%telaﬂ@d)OaB mmil) wad aslded tga Suix36g f AB%) of

i nter medi at ¢ fghen)Thdityg4 PYRint A E:mSbhélieRAHaeR @foods Yrr il 11O |

dichloroethane (20ml). The mixture was stirred and refluxed for 18 hours. The solvent

was evaporated till dryness. The residue was taken up in MeOH. The mixture was
stirred and refluxed for a week end. The solvent was evaporated till dryness. The

15  residue was crystallized from EtOH/diethyl ether. The preéipitate was filtered off and
dried, yielding 0.95g (60%) of intermediate 37, melting point 240°C.

Example A10
a) Preparation of

q
SR

20 intermediate 38
TEA (0.03 mol) then a solution of 2-naphtalenesulfonyl chloride (0.01 mol) in DCM
(20ml) were added at 5°C to a solution of 3-bromo-1-propanamine, hydrobromide
(0.01 mol) in DCM (25ml) under N; flow. The mixture was brought to room
temperature, then stirred for 2 hours and the solvent was evaporated at 40°C till

25  dryness, yielding 3.28g (>100%) of intermediate 38.
b) Preparation of

?
N e
CO l\/N\(O

0.
intermediate 39 \,<
A mixture of intermediate 38 (0.01 mol), 1-piperazinecarboxylic acid, 1,1-
dimethylethyl ester (0.011 mol) and potassium carbonate (0.03 mol) in acetonitrile
30  (40ml) was stirred at room temperature for 18 hours. Water was added. The mixture



O -/ /5 internmediate 43 A solution of 2-(nethylsulfonyl)-

5-pyri m di necarboxylic acid, ethyl ester (0.0195 nol) 1in acetonitrile
(40nl) wawoadmeddodr opwi se at 10C to a sol ution of internedcaterodi@2si{0. 015
nol ) and potassium carbonate (0.03 nol) -4 acetonitrile (100m ). The

m xture was stirred at roomtenperature for 1 hour and 30 m nutes, poured
out into i cevasatxénacted wathd> @\t The drdnigilayer D@Nhepﬁi‘ueed)dgem'(MgSG;oeﬁltms

separ at ed, The

" oo dac. (7. Aaoih s olapblidith oARRs TRFSRELY Bhte) R £PRE LA M) T
was filteredhrepaaingraphy over siliea BglI(121Apm) aleentrDEN/MeOH 96/Ay The puxg  (35% of
i nt er nedi at %a‘&ﬁoni@ér‘é'c@ﬂco@éﬂ dhd:thel AR n of of
NH2 N T_/ N Oi nterrredi&g%emﬁsg%sol lfl;[&jl glneﬁo?gg?ﬁg%?y 1Es)ul fonyl) -
5-pyri mdi nd tSFB?ﬁWFﬁg acid, ethyl ester (0.0434 nol) in acetonitrile
(1oom) was cabegdragionpM se at 10C to a solution of 4 20

pi peri di nemet hanam ne (0.0868 nol) and gpot assi um carbonate (0.0434 mol) in
acetonitrile (200m ) under N2 fl ~rxtgeswas stirred at room
tenperature for 2 hours, poured Mo ice er and extracted with DCM
The organic | ayer was separated, dried (MgSO4), filtered, and the sol vent
was evaporated. The residue (14.189g) mas purified by colum chromat ography
over silica gel (20-45m (eluent: 25 D@kfohdsiie MHAOH 90/ 10/ 1 to 80/ 20/ 2).
The pure fr i 0\68s el di ng
3. 7g (320/() g?élljgf]?rsﬁg;?g%eadw?&g%ﬁﬁﬁ thﬁtem? 1&(?@@ eparjjt%ll?1 %@ggorﬁ)Nb&

\ jit N1 oThe spxiug wanstiredagropm NRE‘PGE?F'G?@ 1B tmary. EP@QSDIGQIMW&S evappratedr xt ur e

of d4TEZI(?8 Iué15 Rirpedss. dileeesidueoxasl thienasp 1d,EtG)H1TH¢ gmvég%mg Bvépoeaié&ﬁu(o 025 nol)
an no t unde

Sl ut on of delS The eida et FakE be 1R Ricii BB 36 presinats e st olboM ) e
added. The origd,yidding@BgIP1%) eflinatrmediate 40c bl melting pbiat: 19®Chour s. Water was
added. The m xture was

Example All
15 a) Preparation of

7
RaaLve

intermediate 41

A solution of 2-naphthalenesulfonyl chloride (0.043 mol) in DCM (50ml) was added at

10°C to a solution of 3-amino-1-pyrrolidinecarboxylic acid, 1,1-dimethylethyl ester

(0.041 mol) and TEA (0.0615 mol) in DCM (200ml) under N, flow. The mixture was
20  stirred at room temperature for 4 hours, then poured out into ice water and extracted

with DCM. The organic layer was separated, dried (MgSQy,), filtered, and the solvent

was evaporated. The residue (46g) was purified by column chromatography over silica

gel (20-45um) (eluent: DCM/EtOAc 90/10 to DCM/MeOH 95/5). The pure fractions

were collected and the solvent was evaporated, yielding 18g (>100%) of intermediate
25 41.

b) Preparation of

?
Sahve

intermediate 42
A mixture of intermediate 41 (0.046 mol) in HCI 3N (180ml) and THF (45ml) was
stirred at 80°C overnight, then cooled to room temperature, poured out into ice water,
30  basified with NH,OH and extracted with DCM. The organic layer was separated, dried



5 extracted with DCM The organic | ayer was separated, dried (MgSH),
filtered, and the solvent was evaporated till dryness. The residue (11.69)
was puri fwedslyes4enl uim  chr omat ogr aphy over silica gel (2@ct@mpp3/fshuent :
DCM MeOH 98/ 2). The pure fractions were4%xollected and the sol vent was
evaporated, yielding 7.5g (77% of internediate 45. 10 b) Preparation of
NI O- 0 1 W(OIgS).\filientde pmbiie abbyertoy Sadporathy.ditiedesi@d9617p) wad cryfalip&B nol )

was added p i i . . 1 I ! medi ate 45
(0 0028 mol 1 AR Prrirgg P, LASRBE i anlidricd, oMb ol B 05 or 1
hour. | odonentsanedigte 43omalting PPinhda8°sdded. The mixture was stirred 15 at 80C
for 3 hours.c)P&dfatidasfadded. The m xture was extracted with Et OAc. The

organi c |l ayer was separated, dried (MySE4),, biltered, and the sol vent was
evaporated till dryness. The resid W(’ gras~di ssol ved in
acetonitrile. The mxture was <ClyS la)hl i zedd Pr PE. The precipitate was

filtered off and dried, yielding Ol64g (56% of internediate 46, nelting
point 139C. 20 c) Preparation of (’5~Nhitenﬁedmc43)10 O internedi ate 47

Trifluoro aceldifi@fich. Iﬁetﬁgﬁalfﬁgﬁ- 9o6ehiGife Arthx¥hit & d Uthy | 6
(0.0015 nol), |En 1DC_I\/I gSnTL T mgg)s’ur e 1\/\/?sts lg]tx?r r e(gd’a{th??l%gt?ﬁr _érrgg&lgcflﬁr e
for 48 hour 41 agrsRNiEde GiOmD) Vas aded dropvdsaitd ¢ imisdiidonaeftinigrigdiste BEM  The
or gani ¢ | aygo.0Mmofaind patedumbattmaid %0 OMeaeDhih.acétbhitife € 00rAN THehRix fRé Vent
was evapor at ed EFI dr gness B el g%;ig\?o 474% 1009 of,internediate 47.
Exanpl e Al4 4} SBTeharaPPormBI\s ButPH PCERNERs AP s ot intguce water N ).
N P N N - Oandiextracted with DCM. The organic layer was separated, dried (MgSQy,), filtered, and

the solvent was evaporated. The residue (7.64g) was crystallized from CH3CN/diethyl

ether. The precipitate was filtered, washed with diethyl ether and dried, yielding 2.21g

(35%) of intermediate 43, melting point: 180°C.

15 Example A12
Preparation of

S
N. N
Y
=N

intermediate 44

~-°

A solution of 2-(methylsulfonyl)- 5-pyrimidinecarboxylic acid, ethyl ester (0.0434 mol)
in acetonitrile (100ml) was added dropwise at 10°C to a solution of 4-

20  piperidinemethanamine (0.0868 mol) and potassium carbonate (0.0434 mol) in
acetonitrile (200ml) under N; flow. The mixture was stirred at room temperature for 2
hours, poured out into ice water and extracted with DCM. The organic layer was
separated, dried (MgSOy), filtered, and the solvent was evaporated. The residue
(14.18g) was purified by column chromatography over silica gel (20-45um) (eluent:

25 DCM/MeOH/NH,4OH 90/10/1 to 80/20/2). The pure fractions were collected and the
solvent was evaporated, yielding 3.7g (32%) of intermediate 44.

Example A13
a) Preparation of

1k
0
MQ

30 intermediate 45



internedi ate 48 2-(3,5-D nmethoxy-4-fornyl phenoxy) et hoxynet hyl pol ystyrene
(1 mol, 0.66 mml /g, 1.515g, NovaBi ochem Cat. Nr. 01-64-0261),

i nt er mediwoa3A2640L Mol ) and titatium(lV)isopropoxide (5PCmHEP)3/OEIE

di ssolved in DCM (25 m) and the suspensi©on 5 was shaken for 1 hour. Then,
sodi um acet oxy borohydride (5 mml) was added and the resulting reaction

m xture was A hakire ofiseaminght-pigtridintdaenix ylie apdy i -direethylathyt €sdrif0.685 mol)

filt d off i t 10 m
then  once ﬁ“?ﬁ“‘f“ﬁ%fﬂ%%?‘afﬁ% (gl et il SOl E Sl Ao B 01
twi ce with ZooMhhpdengsylfonyhehleridsi(R.033% nml)l IEJJGM (%ml)owatadéﬁtTh@mlmmur s

yielding 1. &Qa'isﬁrréga(ﬂiéﬁﬂ%mbex‘ﬁfuré erQB%QfSa%tégvas aQﬂecP 'iﬁ AlteQfasof 0 0 N,
~- N F, OAS | . inte ate 49 To a cool ed C, ice f};,l)t dsstlrred

suspensi on GRURHER MR BoTgaNigyer yﬁgsepg@ted( ‘i“‘?fl W()wi ma(@shem )
was sl ow y adblest @mazém@a thfdr?ndsg)%eb@d’m&rtﬂi 13] Qﬂs’iurﬂfﬁ:dw Rhune (1.5

nmol , 454 warm up to
room tenpe;%maq%fap %Vegﬁ- %EP g%?f%;yﬂgﬁg{]ei 9&?2%? %B‘hBurFem n was
filtered offfacions werslcelectad and tid sohvaDCMag &'ihpnta)edaméldm\g T6g\@W1%) dfeOH (10 nl)
and then ong nﬂ%ﬁv&zﬁ wsth DCM (10 nl). The resin was dried in vacuo at 50C
for 2 hours ¥ Ing 2.0675 g (quant.) of internediate 49. 20 c)
Preparall@on 6401 PCT/ EP03/02517 -46- o NHO-N-b, / \ / i- 0
intermedi ate 50 Internedi ate 49 was divi ded ﬁg(ﬂl\{ portions of 0.1 nmmol,
each in a separate tube of a Bohdan Mﬁnﬂ (supplier: Mettler Tol edo
Aut ochem) and [4- (nethyl sul fony oronic acid (0.8 mmol)
di ssolved in 1, 4-dioxane (2 m) ddueous NaOH, 2 M (1.6 mmol) were
added. The m xtures were shaken under a nitrogen atnosphere for 30
m nutes. Next, PdCl2(PPh3)2 (0.02 rrrm|m5eﬂa‘i“§%‘sa§ed in

Sodlum hydride 60% in oil (0.0033 mol) was added portionwise at room temperature to

a mixture of intermediate 45 (0.0028 mol) in DMF (15ml) under N; flow. The mixture
was stirred for 1 hour. Iodomethane (0.0033 mol) was added. The mixture was stirred

15  at 80°C for 3 hours. Water was added. The mixture was extracted with EtOAc. The
organic layer was separated, dried (MgSOy), filtered, and the solvent was evaporated
till dryness. The residue (1.24g) was dissolved in acetonitrile. The mixture was
crystallized from DIPE. The precipitate was filtered off and dried, yielding 0.64g (56%)
of intermediate 46, melting point 130°C.

20  ¢) Preparation of

v
by
intermediate 47
Trifluoro acetic acid (1.5ml) was added to a mixture of intermediate 46 (0.0015 mol) in
DCM (15ml). The mixture was stirred at room temperature for 48 hours, poured out
into ice and NH4OH and extracted with DCM. The organic layer was separated, dried
25  (MgSO0y), filtered, and the solvent was evaporated till dryness, yielding 0.474g (100%)
of intermediate 47.

Example Al4
a) Preparation of



NVMP (0.5 m), was added and the m xture was shaken overnight at 80C. The
system was allowed to cool down to roomtenperature and the resin was
filtered whDfoz/omashed with DMF (3 x 2 nL), water (3 x 2 niPCI/HDN 0587 X 2
m), MeOH (3 x 2 nL), DCM (3 10 x 2 i) -45Then a m xture of trifluoroacetic
aci d/ di chl oronet hane/triisopropyl silane 49/49/2 (6 nL) was added to each
vessel and the Bohdan M ni bl ockTM was shakeN for 2 hours at room
tenperature. The m xtures were filtered o the resin was washed with DCM
(2 m), and the filtrate concentrated. e product was then treated with a
m xture of THE (1 nL) and aqueous NaON (1 nL, 1N) for 48 hours at room 15
tenperature. Finally, the m xture was hewtrallzed by the addition of
aqueous HO (1 nlL, iN), and dried N7OC under a nitrogen flow, yielding

internediate 50. d) Preparation of a-H/HN ~0 s _d-b-Plir O internediate 51
To internediate 50 (0.1 mml) was sudbs ently added HOBT (0.13 nmol)
dissolved 20 in dry THE (1 nL), E > 13 mol ), dissolved in dry THE

(Im), and TEA (0.15 nmmol). The mi Xture was shaken at roomtenperature for
10 m nutes. Then, tetrahydr opyr an- idifiigegbad hydr oxyl am ne (0.13 nmol)

di ssolved in dr was added and the reaction m xture was shaken
at room teng a%@%lﬁ‘:tm}é’r‘hf@mylph?ﬁ@xwgtbpmﬁt%y]\D@’r}’étymdd) mameld 0. &A anmélés,

Br oguct vvats 1315k ;N&ﬁlmt?jheﬁl ae. mlopbﬁe%lbﬂh@nned%&em ggﬁxﬂa%gﬂéﬁlerﬁed' ate 51.
reparati.on. o e I NAa

nCT! Epba) o2 prumhRoponBids 1 Rl Ve dRSENRA MBS D ang U surespsisn ochem

01- 64- 0261 easwsiaken fbr Irtemir THeAPGniim heaokyrtgirolydaide (Smmidlp\)zas mae@and the

N- Boc- 4- Ti(GO)4

P am P‘%@W Tl gfnﬁﬁﬁﬁehw%)shm (%Je%agﬁt%%ﬁlg)lt (e HRRLARC A i Wal O )

t enper at ur efiltgrsdioffrandriashe Wsigewith |(Hbmé)1@9 twiske Vmﬁlsl\’la@dia(cioanid thére

reaction nxdelfieh WEM S$Adkoen (\Q ﬁs&SpRﬁS?chHyﬂﬁﬁm@{lOr rHquhEl EW Cﬁ;l&r ﬁxth then

the resin fi washe Wi once en two
tinmes wit h%@ﬂlﬁl‘%& )1gﬁ;5 Te Swa‘%%é@egml é@%.aﬁmﬂ hPP¥S§ﬂ¢191“9¢A§{25fgol | oved
secondl ¥ by(quaneeoftintemsedicre 48&nol , 3x DCM 3x MeOH, 3x DCM 3x MeCH, 3x

DCM  3x I\/E%Pr%xar%nﬁo of3x MeOH. This 10 gave a resin identified as resin

(1), which i he next reaction step without further purification.
O

intermediate 49

To a cooled (0°C, ice bath) and stirred suspension of intermediate 48 (1 mmol and TEA
(1.5 mmol) in DCM (25 ml) was slowly added a solution of 2-iodo-benzenesulfonyl

15  chloride (1.5 mmol, 454 mg)) in DCM (10 mL). The suspension was allowed to warm
up to room temperature and was stirred for another 2 hours. Then, the resin was filtered
off and washed twice with DCM (10 mL) and twice with MeOH (10 mL) and then once
more with DCM (10 mL). The resin was dried in vacuo at 50°C for 2 hours, yielding
2.0675 g (quant.) of intermediate 49.

20  ¢) Preparation of




HZNNAOOOO O~CNOO01 aj( sodiumtriacetoxyborohydride resin (1) 15
b) Preparation of resin (2): The resin (1) was washed three tinmes with DCM
To resin vDo3masondded 2- napht al enesul fonyl chl ori de (21®cmpros/ms47 M DCM
and DIEA (307 |), the resin was shaken -gently overnight, the resin was
filtered, washed with 3x DCM 3x I\/EQ—I 3x DCM 3x MeOH, 3x DCM 3x MeCH,
3x DCM 3x MeOH, 3x DCM 3x Me 3x MeOH. This gave resin (2),
which is used in the next react{fPon te thgut further purification. O o
O ~-CAO O dINA- 4-p I OOSg resin_(/ Cl O\ resin (2) 25 c)
Preparation of resin (3): The resin (2) £ [
resin (2) was added 4 ml TMSOTf - 2, 6-1 ut (M 1,5M in DCM the resin
was shaken gently for 3 h at room WO 03/ 076401 PCT/ EPO3/ 02517 -48
tenperature, the resin was filtered, washeedizetth 3x DCM 3x MeOH, 3x DCM

3x  MeCH, 3XInQQM:d1§9é4W’s' dlﬁﬁe&@\% Sp%*t(Mé F0. ﬁﬁm%clﬁ)ﬁ gjo te the Py | 3X

MeCH. This gave resin e next reac n step w t hout

further pur ‘?hdé‘AtM‘BWlo‘% MO(SUPW% MettlerTpledo Autochempand'ld-0 i: 6 resin (2)
resin (3) d)(ni%ﬂﬁymntahylwheam]rmbrﬂc adili (0. mﬂnéx?aisgbl(zéamvmdm éﬁlgy’ eﬁﬁ)ti mes
ny

with toluene. To r (égf[ §6d 46%%8 10. rrerteg%l Ipe?]gl?e%te in 3
m tol uede B &3 mfﬁﬁ‘)‘ ere s und
nitrogen atmosphere for 30 minutes. Next, PdClz(PPh:;)z (0.02 mmol,) dissolved in
NMP (0.5 ml), was added and the mixture was shaken overnight at 80°C. The system
was allowed to cool down to room temperature and the resin was filtered off, washed
with DMF (3 x 2 mL), water (3 x 2 mL), DMF (3 x 2 mL), MeOH (3 x 2 mL), DCM (3
10 x 2 mL). Then a mixture of trifluoroacetic acid/dichloromethane/triisopropylsilane
49/49/2 (6 mL) was added to each vessel and the Bohdan Miniblock™ was shaken for
2 hours at room temperature. The mixtures were filtered off, the resin was washed with
DCM (2 mL), and the filtrate concentrated. The product was then treated with a
mixture of THF (1 mL) and aqueous NaOH (1 mL, 1N) for 48 hours at room
15  temperature. Finally, the mixture was neutralized by the addition of aqueous HCI (1
mL, IN), and dried at 70°C under a nitrogen flow, yielding intermediate 50.

d) Preparation of
QWH\ Qﬂ
Ok

intermediate 51
To intermediate 50 (0.1 mmol) was subsequently added HOBT (0.13 mmol) dissolved
20  indry THF (1 mL), EDCI (0.13 mmol), dissolved in dry THF (1ml), and TEA (0.15

mmol). The mixture was shaken at room temperature for 10 minutes. Then,

I/ \‘

tetrahydropyran-O-protected hydroxylamine (0.13 mmol) dissolved in dry THF (1ml)
was added and the reaction mixture was shaken at room temperature overnight. The
solvents were evaporated and the product was purified using normal phase HPLC ,

25  yielding intermediate S51.

B. Preparation of the final compounds

Example Bl



the resin was shaken gently for 45 mn at room tenperature under nitrogen.
Pd(OAc)2 in 1 m toluene was added to the reaction mxture. The resin was
shaken gewOlog/of@n1 18 h at 110C under nitrogen. The resi nPeagEprb3/Htser ed
warm the resin was washed 3x with DW-4t- 80C, 3x with H20 at 80C, 3x with
DMF at 80C, washed 3x with DMF at 15 roomtenperature, 3x with H20, 3x with
DVF, 3x M OH) Peopablx@ioh oBresii@®4, 3x DCM This gave resin (4), which is used

h \ A
; nNtF he nngt A ﬁﬁﬁg%{g ﬁc}ﬁ&o\éhéonh‘g&'m dg%%@@&.mepém'rég ;”’édoﬂ% 163di %9 &% a "~ o
Pr epar at i on remol/gs menp - Borhanyipapiperidine (188 mg g dta@hm@Vt) ﬂ&@é@}wﬂdh NVP. To
reSI n (4) me(@x;kdggi(mmswm @ fmm&mﬁbr&! ;eﬂay %xe)o(rmétely%?)ooﬁ?% ng) in 4

NVP resin was aken gently the resin was
f ilter edg WASHRH G- t‘rg(??%‘rbmcg@%y%@#d“gi %t%,\ypgg,\yas agidesLandsthe pragtionmy \eOH,
3x DCM 3x Mhaifotdre s EXalken BontlyROkinight aDon Bimp@atue Gtlen THei r8sig ¥Me filtekdn (5)

whi ch i din th t,. f

031 076401 PORPRRLAREEPCMEGRS i Bt thon i umed Syt DENgIBIkey 15"

resin (4) raeishedthyee timespyidplnstly DEM ofollpwedsavendlzibe tRZe tiffies medamhol, 65) was
hed th

washed thregydiMes MUGH 392%6&1\4% [\ﬁ,ﬁ}@ 3§x crgﬁ%f,x%aﬂq X BEe ﬁ/fédﬁ%ﬁ?\"

(5:2: 9\?\3&@ the résin was s room tenpérature

resin f iBRY % Es§in igepdified aprasin @@whlqlh@ uwl inrthe eewgacbpmmp mtpoutnder
nitrogen at fufepufiddticd. M) was added and bl own dry under nitrogen at 50C,
DCM (2 m) was added and bl ow dry under nitrogen at 50C. This gave the
free carboxylic acid (internediate %7) as TFA-salt yielding 66 ng. 10 O,

o-{ NOHO

\O -

o  sodium triacetoxyborohydride
|

resin (1)

15  b) Preparation of resin (2):
The resin (1) was washed three times with DCM. To resin (1) was added 2-
naphtalenesulfonyl chloride (215 mg) in 4 ml DCM and DIEA (307 ul), 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
20 DCM, 3x MeOH. This gave resin (2), which is used in the next reaction step without

further purification.
o~ 0
O PR
> ,/O
0] 0 //
| i

resin (1) . ﬁ\Cl O
O resin (2) O

25  c) Preparation of resin (3):
The resin (2) was washed three times with DCM. To resin (2) was added 4 ml TMSOTf
- 2,6-lutidine (1M/1,5M) in DCM, the resin was shaken gently for 3 h at room



OCI\NHCNO)LOH O resin (5) internediate 27 g) Preparation of resin (6)
method A: Internediate 27 was concentrated at 50C under nitrogen with

t hi onyl cWbagiodgao( SOC12) 15 (1 nml), DCM (2 m) was added pamdtPob/aem7 dry
under nitrogen at 50C, DCM (2 m) was akled and bl own dry under nitrogen
at 50C. DCM (3 m ) was added and the solution was added to a commerci al
resin of Novempaetnemti@®EireSn vwod Ibte(cB0Pashgd witheii DGM, Bx Me@H¥ BTM,Br t he

m xt ure was d Nz e ]Z%i?]fl T, ' S,. Shaken
gently for fﬁggﬁt%%D?@ehg’% %@%?%%@&%gﬁégkw th’ X%QIF?&W%DNF 20
Thi's gave r &d¢@H(This gare tepini(3), wdich is psadrip theajet feaetian step witkant firthenut

further purigubggddgan. h) Preparation of resin (6) method B: Internediate
27 was téeat ed with DCM NEt3 and H20O and a few drops of MeOH, This was
dried over extrelute 3N and bl ow dry under nitrogen at 50C. DCM (3 m ) was

25 added 3 tines afd bl own dry umden nitrogen at 50C. Theyfree base was
di ssolved in - 4ml d tlhe solution was added to a co rcial
i ( , loading: 1,3 L@W
). The resin was shak fol g% nin at

resin of Nov
m xt ure was
) was added. The resi S kgslgentdy for
esin WO 03/ 076401 PCT/ EP03/89597
3xDMF. This gave resin (7),
used in the next reac 50n S ithout further purification. 0 0
rHN /7 1\ intermel®Ht¢’27 0 N N N-1 HOO ON msiNd) S /
N NN 5 resin (6) 1) Preparation of internediate 28: To resin (6) was
added O (tetyrahydr-2H pyran-yl)-hydroxylamne (60 ng) in 4 M DCM the
resin was SHEE‘@HMGBN Pf/)‘}éF‘Br(“)YEB h at roomtenperature, the resin was
filtered 1@heesire@)wat vabKell thize times withl tbleeRITaRrGinaBpwasiidded adbmBi t r ogen

at 50C. 1 hi neffinzoate (606 mg) in 3 m! toluene and BINAP (117 mg) and Cs,CO; (326 mg),

the resin was shaken gently for 45 min at room temperature under nitrogen. Pd(OAc),

room t enper atur e,
4 h at roomtenperéature,
filtered, washed with 3xD

in 1 ml toluene was added to the reaction mixture. The resin was shaken gently for 18 h
at 110°C under nitrogen. The resin was filtered warm, the resin was washed 3x with
DMF at 80°C, 3x with H,O at 80°C, 3x with DMF at 80°C, washed 3x with DMF at

15  room temperature, 3x with H,O, 3x with DMF, 3x MeOH, 3x DCM, 3x MeOH, 3x
DCM. This gave resin (4), which is used in the next reaction step without further
purification.

o

- -

o Br_@)ko/ o o
S OO
R e - | |_o

| 28 - 2| 8%

00O O 0 o O

resin (3) O resin (4) O

20  e) Preparation of resin (5):

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

25  MeOH. This gave resin (5), which is used in the next reaction step without further
purification.



internediate 28 yielding 32 ng. OO0 11 0 N~-H O/ I\ '\ N HI ,N/ Nresin
(6) a0, NHz 00 1 a-0, NHNN S ~HOI internediate 28 15 j)

Pr epar at i wo wfo7éonpound 1: WO 03/ 076401 PCT/ EP03/ 02517 - PCTiRPo®p1medi ate 28
was stirred overnight in 5 % TFA in MeOH9-5 mM), the reaction mxture was
poured into 4 m H20O and NaHCO3 (300 ng), the product was extracted W th
DCM (5 m) two tifres, the DCM ayep was dried ov
bl own dry unde é
ng. S Renmar
Sonetinmes co G
N HVs internedi ate 28
Exanpl e B2 Preparation of " HO NI NO corrpound 2 {4 ) was added
at 0OC to a sol uti oesirof) i Nt 5 (0.0004 nmol) in MsioKb)( 20 15 and DCM
(20mL). The m xture was stirred at roomtenperature for 48 hours. The

p N i ne hydr ox
NSpended—TTT DHPE t
HONH"J NHV S/ |

f) Preparation of intermediate 27:
The resin (5) was washed three times with DCM. To resin (5) was added 5 ml
5  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 27) as TFA-salt yielding 66 mg.

10

O
resin (5) O intermediate 27

g) Preparation of resin (6) method A:
Intermediate 27 was concentrated at 50°C under nitrogen with thionyl chloride (SOCl,)
15 (1 ml), DCM (2 ml) was added and blown dry under nitrogen at 50°C, DCM (2 m}) was
added and blown dry under nitrogen at 50°C. DCM (3 ml) was added and the solution
was added to a commercial resin of Novabiochem 01-64-0425 (300 mg, loading: 1,3
mmol/g), to the mixture was added 1 ml of 2,6-lutidine and 1 ml DCM. The resin was
shaken gently for 1 h, the resin was filtered, washed with 3xDMF, 3xDCM, 3xDMF.
20  This gave resin (7), which is used in the next reaction step without further purification.

h) Preparation of resin (6) method B:
Intermediate 27 was treated with DCM, NEt; and H,O and a few drops of MeOH, This
was dried over extrelute 3N and blow dry under nitrogen at 50°C. DCM (3 ml) was

25  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 a commercial resin of
Novabiochem 01-64-0425 (300 mg, loading: 1,3 mmol/g), to the mixture was added
DMAP (10 mg).The resin was shaken gently for 15 min at room temperature, DIPCDI
(70p1) was added. The resin was shaken gently for 4 h at room temperature, the resin



sol vent was evaporated. The residue was crystallized fromdiethyl ether.
The precipitate was filtered off and dried, yielding 0.137g (72% of
conpound WO oawlda4bng poi nt 200C. Exanple B3 20 Preparati orCofEPMN/@317 H ~ N 0
~N\ 1 / N1 1 H/// conmpound 3 WD 03/0Q3®401 PCT/ EP03/ 02517 -52

Met hanesul fonic acid (0.25m) was added at roomtenperature to a m xture of
i nt er nedi at ev f{Ier&)03shed|With 3xIMIBH3 3G, 3xIDMEF. fhhistgave resas(73twhicled \®edr oom
terrperature id (0.25 mM) was added. The

m xt ure was ”%gégﬁ&c%sugﬁ&ﬁﬁﬂﬁeré%?ﬂhﬁ?éﬁm 8 hours. Ice was added. The
m xture was baS|f|ed with 5 KZCIB 10% and extracted with DCM The organic

| ayer was separated, dried (MgSH4), filtered and the sol vent was
evaporated till, dryness The resi due (0.21g, 100% was crystallized from
DCM MeOH. The gre s ered _of f and dried, yielding: 0.155g
(71% of comp G - 2¢2Cy 10 Exanple B4 Preparation of Rg
NIl \\ N Ol t internediate 29 a) A m xture of
internediate 12 (0.0024 nol) and NaC]—I 0.0048 nol) in EtOH (60mM) was
stirred and refl uxed.for %f?ﬁﬁrs t hen cooles' The poweci pitate was

filtered, washed 15 Wi TH et her and dried, yielding
Of/:NNI NHOI / / H
N

, th n Wi
0.95g (89% of interrredl ate 29 . §

5 resin (6)

1) Preparation of intermediate 28:

To resin (6) was added O-(tetrahydr-2H-pyran-yl)-hydroxylamine (60 mg) in 4 mi

DCM, the resin was shaken gently for 18 h at room temperature, the resin was filtered
10  washed with DCM (2 ml), filtered and blow dry under nitrogen at S0°C. This gave

intermediate 28 yielding 32 mg.

resin (6)

o)
O/ “NH,

o)

Y

intermediate 28

15  j) Preparation of compound 1:



a00-N1 / Ointernediate 30 b) O (tetrahydro-2H pyran-2-yl)- hyroxyl am ne
(0.0028 nol) then a solution of EDC 20 (0.0028 nol) in DCM (20m ), then a
sol uti on wbD oBlOBHKo( 0. 0028 nol) in THE (20mM) were added atrCm@EPOB/OEAPEr at ur e
to a mxture of internediate 29 (0.0021-sml) in DCM (10m ) and THE (10m).
The m xture was stirred at roomtenperature for 12 hours, poured out into
wat er and eXnteanediate 28 twasBGAved dvernighgadi © THY sy MaB$ Sapbrthe edctialr | ed
(MgS™), fil I 0 ) was
fggfﬁgwagﬁ&nhﬁ'ma IS0 NRENAYEHS 3%%1 m?fgﬁ%%%ﬁﬁécég

purified by romat ogr aphy over SI I ca é

CH2Cl 2/ CH3OWIRHAEM! (Somh4po. timpes, thnéD Heyef wa&ﬁn%ng@s%lfllmd@adézlwn he

sol vent was &Ry 8RR altRsken hNS0°C. Thisdfe fifll 38Mbotib1, léi§lrn§|1bln¥§'d from di et hyl
iltered off and drle ding 0.2g of

et her. eC| € was

i nt er nedi at@i @‘PF@G%%‘;PX”%W dresagpc acil W deipro eé@)"076401

PCT/ EP0O3/ 02$bﬁlet1ﬁ58céagpodﬁmﬂ.ﬂ.w\as Suspdnded M BIPE to dbve FHAPNONH, O conpound 4
c) Trifluoroacetic acid (1nl) was added at OC to a m xture of internediate
30 (0.0009 m)l) in I\/EC]-I (15ml) The m'éture was stirred at room

tenperature 72 houfs The sol vent was evaporat ed. The residue was
t aken upinCHB di G4y L TeH » ate was filtered off and
dried, yielding 0.29g (69% f do4 29 poi nt 173C. Exanple B5
Preparation of 0 N~ 1 \ \ NNNoHOuI I nternediate 31
intermediate 28 l
o 7
o) ,S
NH-"¢ >—NC>'HN {')
Compound 1
10
Example B2

Preparation of

N N

Ho”

WAS tet
v
(o]
compound 2

TFA (4ml) was added at 0°C to a solution of interm. 5 (0.0004 mol) in MeOH (20ml)
15 and DCM (20ml). The mixture was stirred at room temperature for 48 hours. The

solvent was evaporated. The residue was crystallized from diethyl ether. The precipitate

was filtered off and dried, yielding 0.137g (72%) of compound 2, melting point 200°C.

Example B3
20  Preparation of

compound 3



NaH (0. 005 nol) was added at OC to a solution of internediate 11 (0.0033
nol) in THE (20m ) under N2 flow. The m xture was stirred at OC for 1
hour. A swiousioossoof 2- (nethyl sul fonyl)-5-pyrinm di necar borgirirPozeisd7 , et hyl
ester (0.0043 nol) in THE (10m ) was adiied. The m xture was stirred at OC
for 2 hours, poured out into ice water and 15 extracted wth Et CAc. The

or gani ¢ | ayevethancseléome agid (. 2ijnl)@d18(aﬂm)00m tdmperasere tapdnixtubeofsol vent was

evapor at ed. 1111@31150??%@‘{@0@@3ﬂgﬁ)lﬁ‘@fedﬁ@uﬁf ﬁﬂéwag tﬁji]élcﬁm Qgraphy over

silica gel (el uent cl ohexané/ Et OAc ure fractions

were col | eg?@EFf&tHEF hé8 bevrydyiethapesulionip aeid(@d) mphway @Eﬁeé@e(rolxgzrg wag30)
was Cryst al Istizredat fbb@m:d dhtmyd fort B@burs Tize wak addddi TRS @uxfta& widslvagitied weff and

dried, 5 e 31, It|n

| nt er rre ?@% \%{9? %Eiiorfdltréﬁte tﬁdg@glls%e 8@3818 FB@ raé?@ag}ﬁ?‘g(}[{%%ﬁ)“)b 0

gi ve 0. 246 filté®%banti thdwltens vase eppraadd tibdgyoess dTle resigbd (O gp000%) wa2C . R H
NO HY HO rati.on of WO

03/ 076401 P%@p%@@ﬁ@@@%@%ﬁ%ﬁﬁ&f e SH A el ROWE 11 0) 0, 1
0 i nt er medi 8185827 Sprefinemppund d,em@(il% POiN0REHChol ) was added portionw se at

roomtenperature to a solution of N-4-piperidinyl- benzenesul fonam de,

m)nohydrochl oride (0.0004 nol) in THE (4nl) under N2 flow. The m xture was
stirredl erature for 1 hour and 5 30 m nutes. A solution of

i nt er medi at erebdrafion @004 nmol) in THE (4m) was added dropw se. The mi xture
was stirred at roomtenperature for 2 hoursgpoured out into ice water and

extracted with Et OAc. The organic | ay ed, dried (MgSO™4),
filtered and the sol vent was evapq ﬁ‘é’ e (0.68g) was purified
by col urm “O\yﬁ

(o}

Sodium salt
intermediate 29

a) A mixture of intermediate 12 (0.0024 mol) and NaOH (0.0048 mol) in EtOH (60ml)
was stirred and refluxed for 48 hours, then cooled. The precipitate was filtered, washed

15  with EtOH, then with diethyl ether and dried, yielding 0.95g (89%) of intermediate 29
(Na).

Preparation of
't

e OCo
o] O/EW/O

intermediate 30
b) O-(tetrahydro-2H-pyran-2-yl)- hyroxylamine (0.0028 mol) then a solution of EDC
20 (0.0028 mol) in DCM (20ml), then a solution of HOBT (0.0028 mol) in THF (20ml)
were added at room temperature to a mixture of intermediate 29 (0.0021 mol) in DCM
(10ml) and THF (10ml). The mixture was stirred at room temperature for 12 hours,
poured out into water and extracted with DCM. The organic layer was separated, dried
(MgSO0y), filtered, and the solvent was evaporated. The residue (1.2g) was purified by
25  column chromatography over silica gel (15-40pum)(eluent: CH,Cl,/CH;0H/NH,OH
96/4/0.1). The pure fractions were collected and the solvent was evaporated. The
residue (0.38g) was crystallized from diethyl ether. The precipitate was filtered off and
dried, yielding 0.2g of intermediate 30, melting point 138°C.

Preparation of



chromat ogr aphy over silicagel (10m (eluent: DCM 100). The pure fractions
were 10 collected and the solvent was evaporated. The residue (0.376g) was
purified W@ osorasnn chromat ogr aphy over silicagel (10n) (elragmpro3/02517
cycl ohexane/ Et OAc 70/30). Two fractionss3ere collected and the sol vent was
evaporated. The residue was dried several tiqmas wi th diethyl ether,

rI}t

3

yi el ding 0.208g (369 of internediate 32, tier nediate 32 was handl ed
anal ogously as described in exanpl e [ Bf] o;@ng 15 (50% of
N ™K ~*  HMN\V\ 1 OHO
a

conmpound 6, nelting point 80C . O
trifluoroacetate (1:1) corrpoq{gfﬁ nple B7 Preparation of NN QN- 1 \

\' 4HOOH dS 20 internediate A mxture of internediate 17 (0.0024
nmol ), 2-(nethylsul fonyl)-5-pyrimdinecar bogw ic acid, ethyl ester (0.0032
nmol ) and K2COB (0.0074 nol) in acet R E™(15m) was WO 03/ 076401

PCT/ EPOSG 02%] Triflubroacstic rac id 1 il \Q&lﬁdﬁed a0y ra%xnmwgm&@mbcghtemsmom9 and
extracted with | organi c. |ayer s .separate ri

F1 tered andhe MeplidfsPhaThe bigpRiiiatits ARGk Bbwalke B2 78 BBsetney. 6ag)
was puri fi edolvgntowdsienaparited. idteagsidyphy astaken w ini CAgaN/die(tlyb edhOnilhel uent :
CH2C12/ - : b ciegd_agnd the
sol vent q-vxgga gé\?gﬁt(%réa‘tg%/ﬁ {#%dééﬁfgg@gﬁ%w?gel %%622%%9 %@ﬁgrﬁ?&?‘g :ai @ggnnﬁf rom

CH3CN di et thPinéEV%’Q- DIPE. The precipitate was filtered off and dri ed,
yielding 0.5g (43% of internmediate 33 (CIS), nelting point 155C

I nt er medi at % 33 handl ed anal ogously as described in exanple [B4] to
gi ve 0. 169—’%‘:’#@%1‘ conpound 7 (CI'S), melting point 203C. HON/ NH HN

N Il N 11 | Preparation of

o)
it
ShL
stice
[0}
10 intermediate 31
NaH (0.005 mol) was added at 0°C to a solution of intermediate 11 (0.0033 mol) in
THF (20ml) under N, flow. The mixture was stirred at 0°C for 1 hour. A solution of 2-
(methylsulfonyl)-5-pyrimidinecarboxylic acid, , ethyl ester (0.0043 mol) in THF (10ml)
was added. The mixture was stirred at 0°C for 2 hours, poured out into ice water and
15  extracted with EtOAc. The organic layer was separated, dried (MgSQO,), filtered, and
the solvent was evaporated. The residue (1.4g) was purified by column chromatography
over silica gel (15-35um)(eluent: cyclohexane/EtOAc 70/30). The pure fractions were
collected and the solvent was evaporated. The residue (0.94g, 63%) was crystallized
from diethyl ether. The precipitate was filtered off and dried, yielding 0.65g of
20  intermediate 31, melting point 186°C .
Intermediate 31 was handled analogously as described in example [B4] to give 0.246

(77% of the last step) of compound 5, melting point 262°C .
?
A
SALGe

o compound 5

Ny
o Y
no™ N

25 Example B6
Preparation of



HO(CYS)
0 (3S-TRANS) internmediate 34 A mixture of internediate 19 (0.0028 nol),
2- (et hylwoloBonsab) - 5- pyri m di necarboxylic acid, ethyl esten/Ep03/03374 nol)
and K2CO3 (0.0056 nmol) in acetonitrile (m ) was stirred at room
tenperature for 12 hours, poured out into water and extracted with 20

Et CAc.

the solvent was evaporated. The res

I due 1
chromat ogr aphy over silica gel (15- :%iWn}{}

98/ 2/ 0.

The precipitate was filtered of

The organic | ayer was washed )

1).

10 conmpound 7 Exam | neB8 Preparation of 15 CHo O H I \ \ NN

ed (MpS™M), filtered and

purified by colum
> CH2C12/ CH3OH NH4ACH
The pure fractions were EﬁH‘ ected and the sol vent was

and |ldrj ed, yielding 0.45g 25 of

evaporated. The residue (0.91g, 68%) gﬁﬂ crystallized fromacetonitrile.

i ntermedi ate 34 (3S- TRANS), rre
anal ogously as described in exan

(35 TRANS) |
| ~ HI
H H

5

10

15

20

pdi nt 130C. Internedi ate 34 was handl ed
tB4] to give 0.099 (53% of conpound 8
nmelting point 224C. WO O

HORN | iN O (3S- TRANS) glﬁl 8 Exanple B9 Preparation of

interfiedy
Sodium hydride 60% (0.0006 mol) was added portionwise at room temperature to a
solution of N-4-piperidinyl- benzenesulfonamide, monohydrochloride (0.0004 mol) in
THF (4ml) under N, flow. The mixture was stirred at room temperature for 1 hour and
30 minutes. A solution of intermediate 13 (0.0004 mol) in THF (4ml) was added
dropwise. The mixture was stirred at room temperature for 2 hours, poured out into ice
water and extracted with EtOAc. The organic layer was separated, dried (MgSOy),
filtered and the solvent was evaporated. The residue (0.68g) was purified by column
chromatography over silicagel (10pm)(eluent: DCM 100). The pure fractions were
collected and the solvent was evaporated. The residue (0.376g) was purified by column
chromatography over silicagel (10pum)(eluent: cyclohexane/EtOAc 70/30). Two
fractions were collected and the solvent was evaporated. The residue was dried several
times with diethyl ether, yielding 0.208g (36%) of intermediate 32 .

Intermediate 32 was handled analogously as described in example [B4] to give 0.03g
(50%) of compound 6, melting point 80°C .

TL ,OH

i'm‘ﬂﬁklil kvml;l.."

trifluoroacetate (1:1)
compound 6

=wn=0

Example B7
Preparation of

~A ey

CIS
intermediate 33

N f
Srbers

OH

A mixture of intermediate 17 (0.0024 mol), 2-(methylsulfonyl)-5-pyrimidinecarboxylic
acid, ethyl ester (0.0032 mol) and K;CO; (0.0074 mol) in acetonitrile (15ml) was

/076401 PCT/ EPO3/ 02517 -56- OHo YN H



\' NN 5 internediate 35 A m xture of internediate 21 (0.0056 nol),

2- (met hyl sul fonyl ) -5-pyri m di necarboxylic acid, ethyl ester (0.0073 nol)
and K2CO3wpl301c4B1 nol ) in acetonitrile (80m) was stirre@®CatERS0IR 7

t emperature overni ght, poured out into i-68 water and extracted wth EtOAc.
The organic | ayer was washed with water, dried (MgS™), filtered and the 10
sol vent was stivizgat 906 dfor §heuns gprudedeoyt 2gfp wates apd ekfractall Vigh BEIMriThe organic

chromat ogr a r i Ldr G - (o H
56/ 410, 1) T B cophtcd el gbOly, MU B ol bR RO
evapor at ed. drmeess-ediegesdued04gg) waspurifies bycsojwnmehromawetapbmou¢ressilispeelet her .
The preci pi t@sa0 %aidelnt:e:rfgctlzmm@ﬂmmmeds/m.ﬁ)l qfhé\ﬁne@raaé}&ls%ré ntermedi ate
35, nelt ngﬁpgl nt rg:?t'[;f ]]5 | nt er nedi até@é[%S Wai h gg (e]éj anal ogously as
descri beé i PORSSAh A PEAPIVENS Vg GKapgrat edgst '{fn@ BcPige) g rysigligest nt
228C. H Il NrdWNCH;CN/diethyhtti2rADIPEHCRNpfebipit@tecxusiiltersd dIf arfckd@igd gieRlidd 20
Prepar ati on i i A soluti.o f,~2- napht hal enesul f onyl

chl ori de (o.ﬁ%@%f’f”?@%%%@@m‘%@%%apl% CT oomtenperature to a

m xt ure of ilmegrl@&b_éﬁevaz@aréd)e@@&ﬂmwsly aadescTibad (nEx8mple [Bd] Jo gime THE ( 10 )
under N2 f'g%%ybﬁcdﬂxﬁﬁuklﬂ‘?(é?s%, ﬁghﬁlgﬁgir@tzog@mterrper ature for 25 18 hours.

Wat er was added. The 'm xture was cted with DCM The organic |ayer was
separated, dried (MgSO4), filtexg d the sol vent was evaporated till
dryness. The WD 03/ 076401 PCT/EPB3/Q2§17 67 residue (1.69g) was purified
by col um chronat ography over silica¥gel ({15¢f 40n) (el uent:

CH2d 2/ CH3OH/ NHAOH 98/ 2/0.1). The pure a g re collected and the
sol vent was evaporated, yielding 1g (61% of | diate 36. Internediate
36 was handl ed anal ogously as described in exanple [B4] to give 0.7g 5
(93% of conmpound 10, nelting point J(é?sg o N-~0

10 compound 7

Example B8

Preparation of
15

OH 0)\ /O
S
e
’ o}
(3S-TRANS)
intermediate 34
A mixture of intermediate 19 (0.0028 mol), 2-(methylsulfonyl)-5-pyrimidinecarboxylic
acid, ethyl ester (0.0034 mol) and K>COj3 (0.0056 mol) in acetonitrile (40ml) was
stirred at room temperature for 12 hours, poured out into water and extracted with
20  EtOAc. The organic layer was washed with water, dried (MgSOy,), filtered and the
solvent was evaporated. The residue (1.3g) was purified by column chromatography
over silica gel (15-40um)(eluent: CH,Cl,/CH;OH/NH4OH 98/2/0.1). The pure fractions
were collected and the solvent was evaporated. The residue (0.91g, 68% ) was
crystallized from acetonitrile. The precipitate was filtered off and dried, yielding 0.45g
25  of intermediate 34 (3S-TRANS), melting point 130°C.
Intermediate 34 was handled analogously as described in example [B4] to give 0.09g
(53%) of compound 8 (3S-TRANS), melting point 224°C.



HN-OH trifluoroacetate (1:1) conpound 10 Exanple B 11 10 Preparation of
N\NNO H O internediate 52 A mixture of intermediate 37(0.0017

1), 2-(wetdprewi f onyl )- 5-pyrim di necarboxylic acid, etlayieresdsi7 (0. 0022
nol ) and pot assi um carbonate (0.0052 nol-36-in acetonitrile (10m) was
stirred at roomtenperature for 2 hours.;,,Wates was added. The m xture was
15 extracted with DCM The organic | aye s _keparated, dried (MgSO),
filtered, and the solvent was evapqy at.ed tiN 4 @ g

was crystallized fromdiethyl eihdgr.YThe precipl
dried, yielding 0.426g (61% ofo' Yrediate 52, nelting point 135C.

I nternedi ate 52 was handl ed anal ogousl K‘ﬁas described in exanple [B4] to
give 0.064g 20 (78% of conpound 25, TRMYoint 217C. 0 OH W N H ~N N
O H compound 25 Exanpl e B12 Preparati 69MBPUn&O80 OH N Y 25 internediate
53 0 WD 03/ 076401 PCT/EPO3/ 02517 -58 A m xture of internmediate 40 (0.0027
nmol ), 2-(nmethylsulfonyl)- 5- pyrimdinecarboxylic acid, ethyl ester (0.0035
nol) and pot arbonate (0.0081 nol) in acetonitrile (10m) was
stirred at Pegdienpgr ature for 18 hours. Water was added. The precipitate

was filtered, washed with water, then with diethyl ether and 5 dri ed,

3°0©

yielding 0.96g (74% of internediate 53; i int 132C. Internedi ate
53 was handl ed anal ogously as descrjyed _ih éa B4] to give 0.106g
~ I #N
5 © intermediate 35

A mixture of intermediate 21 (0.0056 mol), 2-(methylsulfonyl)-5-pyrimidinecarboxylic
acid, ethyl ester (0.0073 mol) and K,CO; (0.0112 mol) in acetonitrile (80ml) was
stirred at room temperature overnight, poured out into ice water and extracted with
EtOAc. The organic layer was washed with water, dried (MgSQ,), filtered and the

10 solvent was evaporated. The residue (2g) was purified by column chromatography over
silica gel (15-40um)(eluent: CH,Cl/CH3;0H/NH,OH 96/4/0.1). The pure fractions
were collected and the solvent was evaporated. The residue( 0.4g, 15%) was
crystallized from diethyl ether. The precipitate was filtered off and dried, yielding
0.28g of intermediate 35, melting point 208°C.

15  Intermediate 35 was handled analogously as described in example [B4] to give 0.125g
of compound 9, melting point 228°C.

o f
Neghoe

~N

no™

o
compound 9

Example B10
20  Preparation of

COrn-0-4
intermediate 36
A solution of 2-naphthalenesulfonyl chloride (0.0043 mol) in DCM (10ml) was added
at room temperature to a mixture of intermediate 26 (0.0036 mol) and TEA (0.005
mol) in DCM (10ml) under N, flow. The mixture was stirred at room temperature for

25 18 hours. Water was added. The mixture was extracted with DCM. The organic layer
was separated, dried (MgSO,), filtered, and the solvent was evaporated till dryness. The



(59% of conpound 26, nelting point 115C. R11'N NwW~01-0 0O HNr°> NH N
[ "OH .0.85 C2HF302 .1.11 H20 conpound 26 10 Exanple B 13 Preparation
of Rg NYN¥Qozlobd40O 1 \ \ | ~~1\~N/ / O internedi ate 54 SBcuirP3/RsdT i de
(0.0017 nol) was added at roomtenperatug®s to a solution of 15 internedi ate
43 (0.0008 nmol) in DVF (5mL) under N2 flow. The m xture was stirred for 30
m nut es. | odesiduehdA®g) a9purFieddiy)colvasn alttdadtogTpby wivert siliea geh6l5st i rred at
room tenper, d with
[00m t eMPErBlANRISA éHmemg% il gaﬁ%/zxmimh@sﬁe@%}agﬁ @g%rg&fl%?ﬁtcfer o
and the sol \i’éﬁ?h%"e“éWab%‘faﬂP’@éFd yiekling +(60 9 intausehate’6.i nt er medi at e 54.

20 | nt er nediladetm&latéads Wishahded m@dg@i&?h HeRADELMEXLRABR nga] eox%m)b 9%[ B4} to

give 0.1 of co und .27, ne g point 158C.
N, N 11° g«oRr(Pi‘;g/EWWP , Mejting Pein corrpound 27 Exanple B 14 25

Preparation of WD 03/ 076401 P@Ei)r Q,;@N_@_@
—OH

trifluoroacetate (1:1)
compound 10

Example B11
10 Preparation of

'/\ N’iﬁ?\NO

OH
intermediate 52

A mixture of intermediate 37(0.0017 mol), 2-(methylsulfonyl)- 5-pyrimidinecarboxylic
acid, ethyl ester (0.0022 mol) and potassium carbonate (0.0052 mol) in acetonitrile
(10ml) was stirred at room temperature for 2 hours. Water was added. The mixture was
15  extracted with DCM. The organic layer was separated, dried (MgSOy), filtered, and the
solvent was evaporated till dryness. The residue (0.78g) was crystallized from diethyl
ether. The precipitate was filtered off and dried, yielding 0.426g (61%) of intermediate
52, melting point 135°C.
Intermediate 52 was handled analogously as described in example [B4] to give 0.064g
20  (78%) of compound 25, melting point 217°C.

10

(o)

N,OH
H

compound 25

Example B12
Preparation of

?
YOS
I\/N\"/\“i\"/

25 : intermediate 53



M NNHON r, Yo internediate 55 A solution of 4-norpholinesulfonyl
chloride (0.0061 nol) in 1,2-dichloro ethane (3nl) was added dropw se at
room t enp@paBraot o a sol ution of intermedi ate 44 (0. 0061 peolBPo3/easd7 TEA
(0.0122 nol) in 1,2-dichloro ethane (7m3y3- The m xture was stirred at room
5 tenperature for 24 hours, poured out into ice water and extracted with
DCM  The onAQthmelody&emdeatesﬁpwwédnoldQ-@nbtnwgﬂaﬁ)rl) $iltered, and the
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yi el ding 1. zw@gm(aag%ltrdﬁ (Ileémeaina@daat%ommwaigre fpoil&hoursg\(v,‘aten@as

| nt di at t
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Hil J %onﬂeeﬁwdl @nsOfégéZéb%?fénEnmsdlatprS p@FB‘t“E@ﬁm&ﬂ:‘NCR ~-NN \' \ ~NO
/[ intermedi ditem@iate M Whelhedtdd dnalopbasdd haddcritiddGn @RARPIBPBA] to gl\éeOO.(lj%6f 5
no

2- t hyl d b d, ethyl t
an((jngot észrkﬁ%%}’y‘ffﬁ8ﬂ‘£f"é‘¥‘{%fiﬂ h‘g’%i&r?oﬁﬁl)gcet g(r:l:trl ?e go ((aio(raﬂr) was stirred

at roomtenperature for 18 haoyr ater was added. The mixture was
extracted with DCM The orgafi § Ryey was)s dparated, dried (MySO4),
filtered, and the solvent was &¥apor at edkt’ rypess. The residue (0.789)

was crystalllzed from DI PE/ diethyl ether. shpi tate was filtered of f

and dried, yielding 0.42g (61% rrredl ateob6, nelting point: 143C
25 Inter rredi ate 56 was handl ed - %i;ﬁ%ﬂ;[ Py as described in exanple [B4] to

give 0.29g (75% of conpound 29 g poi nt >260C. WD 03/076401
PCT/ EPO3/ 02517 -60 compound 2

10

Example B13
Preparation of

Weaaive
intermediate 54
Sodium hydride (0.0017 mol) was added at room temperature to a solution of
15  intermediate 43 (0.0008 mol) in DMF (5ml) under N; flow. The mixture was stirred for
30 minutes. Jodomethane (0.0013 mol) was added. The mixture was stirred at room
temperature for 1 hour, poured out into ice water and extracted with EtOAc. The
organic layer was washed with water, dried (MgSOQy), filtered, and the solvent was
evaporated, yielding 0.38g (100%) of intermediate 54.
20  Intermediate 54 was handled analogously as described in example [B4] to give 0.155g
(73%) of compound 27, melting point 158°C.

1?
FNsaanice

.0.51 C,HF;0,
compound 27

Example B14
25 Preparation of



N, HOH O N Ngll \ \ 11~N LO conpound 29 Exanple B 16 5 Preparation of
o, CN} HO-NH-{~-HN ~O SPd-bf conpound 30 Internediate 51 was treated with
a 5%trifwoosoaseti c acid solution in a mxture of DCM MPOHEPR3/A2512m ) for
7 days. The sol vents were evaporated at -§mom tenperature under a flow of
nitrogen and the resulting oils were treated for a second tinme with a 5% 10

trifluoroacetic acid solution in a m xtur f D MeCH (1/1, 2m). The
resulting reaction m xture was shaken f@% Herl 7 days. The sol vents
were then evaporated at roomtenper under %1 ow of ni trogen,

foll owed by addition of 1,4-di oxa& 8 repeating the concentration
procedure. Then, the sarrpl es were dried und nitrogen flow overnight at
40C to establish conpl et e depr ot ectlon‘“teyr/ﬁ”é‘?‘aﬁe 7mg of conpound 15 30. WD
03/ 076401 PAET$dEROSBY @2hdrphobdestitbhygd cRlotide ((0@61tthel) Gmlrpaimﬂsrotelﬂahe (Baie

prepared acgng %&Qj &rB%\ng aPJoRH}gmggr%ﬁ?e to%ﬁ[@t?% OF it ate megf' @% mol)

abbrevi ati ons stan
trifluor oacéﬁ%FEAs@lqlzz awINe.1.Zdighlpso etbaneddmib Thel Hmtmttmwas fEicred[aBroon r ef er s

to the sanmg HoR PS24RGHS, | PWER BRIR ds have
been char actﬁﬁd Vi a Itlﬁggjﬁddﬁd%m@?’a%%mkﬁgl HO- NH r NH,

"0 HN OH MPr8apiclgyqs wag separat diled @48 991 iltergd, aqd the solysat “Psﬂap@ra@ﬂl NH N\
N ~/ ~HO | Yhs rddidueMas crystallized from MeOH/diethyl ether. The precipitate was filtered,

washed with diethyl ether and dried, yielding 1.245g (49%) of intermediate 55, melting
point 189°C.

10 Intermediate 55 was handled analogously as described in example [B4] to give 0.449g
(83%) of compound 28, melting point 217°C. |

HO\NL(\N
H O[]
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15 Example B15
Preparation of

o

g
YO
o
intermediate 56
A mixture of intermediate 47(0.0015 mol), 2-(methylsulfonyl)- 5-pyrimidinecarboxylic
acid, ethyl ester (0.0018 mol) and potassium carbonate (0.0045 mol) in acetonitrile
20 (10ml) was stirred at room temperature for 18 hours. Water was added. The mixture
was extracted with DCM. The organic layer was separated, dried (MgSOy), filtered,
and the solvent was evaporated till dryness. The residue (0.78g) was crystallized from
DIPE/diethyl ether. The precipitate was filtered off and dried, yielding 0.42g (61%) of
intermediate 56, melting point: 143°C.
25  Intermediate 56 was handled analogously as described in example [B4] to give 0.2g
(75%) of compound 29, melting point >260°C.



011 HOIN/ Q\H ~ O ----.. ...... o Co. No.12; Ex. [B1]; mp. 163C
Co. No.13; Ex. [B1] o pHO pHNHNH -N N/-N-NH S-NH O Co. No.14; Ex.
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. T . ... Go. No.16; Ex. [Bl] Co.
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compound 29

Example B16
5 Preparation of

compound 30
Intermediate 51was treated with a 5% trifluoroacetic acid solution in a mixture of
DCM/MeOH (1/1, 2ml) for 7 days. The solvents were evaporated at room temperature
under a flow of nitrogen and the resulting oils were treated for a second time with a 5%
10 trifluoroacetic acid solution in a mixture of DCM/MeOH (1/1, 2ml). The resulting
reaction mixture was shaken for another 7 days. The solvents were then evaporated at
room temperature under a flow of nitrogen, followed by addition of 1,4-dioxane and
repeating the concentration procedure. Then, the samples were dried under a nitrogen
flow overnight at 40°C to establish complete deprotection, yielding 7mg of compound
15 30.



Ol \ / Co. No.2; Ex. [B2], mp. 200C Co. No. 3; Ex [B3]; mp. 262C N OH/
I NN I V'\ HO-", N\ O/ N/ gg W.1010 IIIN\ I HORH NO H O Co.
No. 19; BWwO[0B8T640m p. 255C Co. No.4; Ex. [B4]; mp. 173C p8TRPMMSIH N~HO
I /' NHORN I / HORN C2HF302, Co. No. 261- Ex. [B4]; np. Co. No. 5; Ex.
[B5]; np. 262C 220C1 0 OH HON I HNNV O~NN1\\ HHONINW, O-N
11 00 .0.7 CH3OH Co. No.21; Ex. [B5]; np. C2HF302; Co. No.6; Ex. [B6];
mp. 80C 284C COH HOH/ H~AHO I\'\ \NNO\WNH NS\ \ HNI i IN
H O- (3S-TRANS); Co. No.8; Ex. [B8]; nmp. (CIS); Co. No.7; Ex. [B7]; np.
203C 224C Hlikle F- 1 lisGhRcompeinds that werp pRpaRaccRrding to one of the above

Examples. The following abbreviations were used in the tables : .CoHF309 stands for

5 the trifluoroacetate salt, Co.No. stands for Compound Number, Ex. [Bn°] refers to the
same method as described in the Bn® examples. Some compounds have been

characterized via melting point (mp.).
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Co. No.12; Ex. [B1]; mp. 163°C
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Co. No.14; Ex. [B1]

Co. No.15; Ex. [B1]

Co. No.16; Ex. [B1]

Co. No.17; Ex. [B1]
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Co. No.18; Ex. [B1]
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m p, 245C- WD 03/ 076401 PCT/ EP03/02517 -63- HOB/ O p\ \ H\N( Op_| V V
/ ~Oi \WeN3jo7e4bt O (B-CIS); Co. No.23; Ex. [B9]; np. 210@CCAMF30B17 Co.

No. 10; Ex. [BlO] np.  1420C HON / Hep- ~N 11 NIl I\ \ HO. 0.23
C6H140; Co. 10} +—Ap—2106OH—~——HN—N-O 1\ p 35" N-HORN
vN//lggEl NlI~N O1 OH off/ . .|........ R v
e AN O N _ ., Co. N [B3];: m
p. 190C Co No 25 \‘g{’%ll] M BRI u@ﬁv 00 n-0H QNS NI_N Hg rN
NINif N OH OOH..[.. - g - -

- - | ‘N

Co. No.2; Ex. [B2], mp. 200°C

Co. No. 3; Ex [B3]; mp. 262°C

,OH

O
ﬁ\ %

?
SALee
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Co. No.9; Ex. [B9]; mp. 228°C
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.0.82 C2HF302.1.11 H2Q, Co. No.26; Ex. .0.82 C2HF302 .0.82 H2O Co. No.
Ex. [B12]; mp. 115C [B12]; mp. 145C 00 HO N/ NI > I NYNNI\ \ H
HO N ~( ~WON3@Y64@ | | g~C2HF302; Co. No.27; Ex. [B13]; np. PCTEP03/02517
-~~~ - ---.. Co. No.28; Ex. [B14]; mnp3-217C 158C CH HON /N~ p N N
Ipl Il N~\NI H\Nj N w10~0 Co. No.29; Ex. [B15]; mp. >260C Co. No.
Ex. [B15]; mnp ??0(‘VV)0?/076401 PCT/EPQ3/ 02517 -64 N~ N _OH N~ NOH
S? N~N\N V\NIO W QOO OH 0-1 Co. | No.34; Ex. [BlS] mp. 202C
No. 35; Ex. 15‘]’,m N2110H4 HONH-HNqOHOo b+ » / OH
No. 30 Ex. |[B 16] . [B 16] mﬁﬁp—gﬁ ~ MH
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Co. No.39; Ex. [B 16] Co. No.40; Ex. [B 16] cl /~(\//~ N HO-NH > > NSa
HNRIto-NH SHOO -. OCo. No.41; Ex. [B 16] Co. No.42; Ex. [B 16] HO NH
-N FI N /WO@3Mi@4DH -1V O Sao H NS- O Co. No.43; Ex. [B 16CTGPo3M5144; EX.

[B16] HONH-'N3}I "N/O.... .... . 64..... e
o - 6-=0cl\ .. . Co No45 Ex.—[B 16} WD 03/076401

PCT/ EPO3/ 02517 -65- C. Phar'snﬂi:ﬁéuo% cal exanple: The in vitro Jasgay f ol
S ~ -

=

i nhi bition]|of histone deacet see ekanmple C 1) maasur"é/5|t
i nhi bition|of HDAC engy 'Nek tivity obtained vvithgth unds of
formula (1). 5 Cel Igr ctivity of the fonpourds0 \L@ula (1) was
det erm ned |on u%};r cells using p CO|piNC assay for cell
toxicity on survival ( mann Tim Journpl of ~Inmmunollogi cal Methods 65:
55-63, 1983)(see exanpl e®™C 2). 10 Kinetif solubility it aqueous media
measures the albl No.$4.0Ex.4BLOIAPUDORIO st Ay | @o. NaBE dExS [B1S]pinp o2l 16Qon
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bl ood str¢am-and/or—from-theblood -strehminto the target —Perme%bi ity
(see exanplle C 4) €anNoB6; BpdBléled t hr ouph the fGe.MNa 3ExiBES]
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bottom and|an acceptor sol
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mcro-filter disc (0.45 m pores)
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Co. No.39; Ex. [B16] Co. No.40; Ex. [B16]
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artificial nmenbrane is neasured in cnmls. The purpose is to |look for the
permeation of the drugs through a parallel artificial nenbrane at 2

di f f erentwphiz®76441 0 and 7.4. Conpound detection i s done RCITIEP03/02517
UV-spectrometry at optimal wavel ength bedSaeen 250 and 500 nm 30

Met abol i sm of dr ugs rreans that a |ipid-soluble xenobiotic or endobiotic
conpound i s C. &haymagplogidal gxamplersf ornmed into (a) pol ar, water-soluble, and
excret abl e net abol i te(s) The maj or organ for drug met abol i smis the
liver. The rret abolic products are often less active than_the parent drug
or inacti ve Thpdhwirerassaydppinhihitigyontihigenedgacetylate Gemexsawle €9) measurest the or
toxic effectsnibifibysf HIDAL BRiyaidaL aed0ifEsbidingd Wik tRbhpotedsfiferatd1on). and
"toxicatpon" processes. One of the major enzyne systens that determ ne the
organi snts capability of dealing with drugs and chemcals is represented by
t he cyt ochGeitelaP4Glitywif dexopggoasdssof fodmidh (I was Maﬁilrindeoxeﬂdem tlmiblxy nes.

Met abol i c 64 P S
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C.5). Here hmmabelogisakMathiods 63 55f6% h%%@npommﬁle C2)expr essed as % of drug
nmet abol i sed after 15 m nutes incubation of these conpounds with m crosones.
Quantitation of the conpounds was determ ned by LC M5 analei s. 5 The
tumour Sppidrstissolybdity paauepysynedia mepspresdths gbiliysofa Gomporpd ir st@eifes
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cel | s but nsteps. Fanefeoy diddianehibedigrie medswpdbwitha nephdd@emetenini ver sal i nhi bi tor
of CDK activity. One consequence of p21WAF1 binding to and inhibiting CDKs
is to prevent CDK-dependent phosphoryl ation and subsequent inactivation of
the Rb bY ot & dug'swppeneabdity sxuptsesits ahality te move jromeong raesiwmdnterer thrpyghuct i on
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25  contacts an aqueous buffer solution. The permeability of compounds through this

artificial membrane is measured in cm/s. The purpose is to look for the permeation of
the drugs through a parallel artificial membrane at 2 different pH’s: 4.0 and 7.4.
Compound detection is done with UV-spectrometry at optimal wavelength between
250 and 500 nm.
30
Metabolism of drugs means that a lipid-soluble xenobiotic or endobiotic compound is
enzymatically transformed into (a) polar, water-soluble, and excretable metabolite(s).
The major organ for drug metabolism is the liver. The metabolic products are often less
active than the parent drug or inactive. However, some metabolites may have enhanced
35  activity or toxic effects. Thus drug metabolism may include both “detoxication” and
“toxication” processes. One of the major enzyme systems that determine the
organism’s capability of dealing with drugs and chemicals is represented by the

cytochrome P450 monooxygenases, which are NADPH dependent enzymes. Metabolic



capture anti body. The detector antibody, in turn, is bond by horseradi sh
per oxi dase 25 conjugated streptavidin. The horseradi sh peroxi dase catal yses
t he convewsiodn7ahi t he chronobgeni c substrate tetra-nethyl Pemzirds/ozs1from a
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concent35at i omjugated streptavidin. The horseradish perox1dase catalyses the conversion of the
chromogenic substrate tetra-methylbenzidine from a colorless solution to a blue
solution (or yellow after the addition of stopping reagent), the intensity of which is
proportional to the amount of p21WAF1 protein bond to the plate. The colored reaction
product is quantified using a spectrophotometer. Quantitation is achieved by the
30  construction of a standard curve using known concentrations of p21WAFI (prov1ded
lyophilised)(see example C.6).

Specific HDAC inhibitors should not inhibit other enzymes like the abundant CYP
P450 proteins. The CYP P450 (E.coli expressed) proteins 3A4, 2D6 en 2C9 convert
35  their specific substrates into a fluorescent molecule. The CYP3A4 protein converts 7-
benzyloxy-trifluoromethyl coumarin (BFC) into 7-hydroxy-trifluoromethyl coumarin.
The CYP2D6 protein converts 3-[2-(N,N-diethyl-N-methylamino)ethyl]-7-methoxy-4-
methylcoumarin (AMMC) into 3-[2-(N,N-diethylamino)ethy!]-7-hydroxy-4-
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| CSO- valg test ed conmpounds showed enzymatic activity at a test
concent ration of 10-5M and 42 compounds had a plC50 >_ 5 (see table F-2).
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sample values. The control sample represented 100% of substrate deactylation. For

each sample the radioactivity was expressed as a percentage of the mean value of the
controls. When appropriate ICso-values (concentration of the drug, needed to reduce the
30  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 pICs (the negative
log value of the ICso-value). All tested compounds showed enzymatic activity at a test
concentration of 10°M and 42 compounds had a pICsp 2 5 (see table F-2).

35  Example C.2: Determination of antiproliferative activity on A2780 cells

All compounds tested were dissolved in DMSO and further dilutions were made in

culture medium. Final DMSO concentrations never exceeded 0.1 % (v/v) in cell
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establish fu oncentratlon -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

30  mean value for cell growth (in absorbance units) was expressed as a percentage of the
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

35 compounds are expressed as pICsy (the negative log value of the ICso-value). Most of
the tested compounds showed cellular activity at a test concentration of 10° M and 41
compounds had a pICsp 2 5 (see table F-2)
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and a blank 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
30  added to the reference plate and 200 ul of the diluted samples was added to donorplate
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-ten-butyl-4-methy1phenol'and placed on top of
donor plate 1 to form a “sandwich”. Buffer (200 ul) was dispensed into the acceptor
35  wells on the top. The sandwich was covered with a lid and stored for 18h at room
temperature in the dark.
A blank measurement of acceptor plate 2 was performed through the addition of 150 ul
of buffer to the wells, followed by an UV-measurement. After the blank measurement



25 ice during the honpgeni zati on process. Tissue honbgenates were
centrifuged at 9000 x g for 20 mnutes at 4 C using a Sorvall «centrifuge
or Becknawoldmrltaoentrifuge. The resulting supernatant was permresiomti7 - 80 C
and is designated S9'. The S9 fraction-gé&n be further centrifuged at
100.000 x g for 60 m nut es (4 C using a 30 Beckman ultracentrifuge. The
resul ting s upfecerpterplatpdghahbufter was gisaarded andetho ;dququm solatidn wesi gnat ed
“cytosol " -E%sfé?ﬂeh%ton’{‘ﬁr% a&&pﬁgsnﬁngﬁémtﬁe écc%teb "Iﬁemhfe 48leph tt 7.4)

|naf|nal volu origi nal tlssu sl gnat ed

5
' i cr osones' f1iter ;‘Ifqte éﬂﬁ‘s 6"@1“?%?5‘?@ W&é?‘?‘%%h vt the b a%méeﬁurqmﬁméaf danery
frozen i n I l;qated: (8deldbogON 1 500G of?ol& &3k eslu@én wsé)trﬁlsﬁairieulfrdiﬁ ﬁonoh:?faté e g
conpoun

sanpl es test ncu n m xtuyre_ contain :

(5" & npor SBaRERLE AR SR AokRBARREE 2 RHtp ey Sried 10 HeRPaE oo b.
phosphat e, Ovd@lsrdrerscanesd Lwnlnms;mctrdMA@ﬁdD((i) alluhe tpecod weterosssdd-tphosphat e
WO 03/ 07640 7 | es _cont ai ned
t he sane ma'éIC giralgqtgg&ﬁ{ ?ﬁﬁl]yn‘%v 1(t:hr %% gégs% S\f/eo?%ﬁ&?dsﬁ%ﬂwg I%ﬁ gﬁmg‘%“nﬁ%g& ivated (10
mn at 95 dé@?aé@rs;d@etrsnlcmé;arbﬁwemmsemkywwxpl@ﬁuamsme, gomdaunds in the

control Sam?hl%%el’ﬁﬁﬁ ﬁ]d"@al/o?oﬁa%léb V@?@ui@d’ﬁ%‘d&ﬁ&ﬂ&@fneeagﬂ expeinRat. el n('tl:’s m n
at 37 dggrees CeI The reactjon was started at tinmepolnt zero (

0) by a |t|"fﬁ§66“f H‘mtw ahpvieR @&’nﬁﬂ%am}é'rye(me?‘%ﬁ%@ %dp 15 m n (t
= 15). The resstscol I)vasmedinmpeahebilly (1 ka04ddi/s > aantffect ). SIRae° cafs; DVSO.

Then the sa gentr

super nat ant S@&\%\%?&‘S’F%ﬁ &JQHP frb(L)ig¥ng>é§ﬁ ﬂdktﬂ?/g ﬁCS'I:egﬁQTWS%QPd“gQ% h before
anal ysis. Alcpmppugdsishowerhst loast 2squee 6io2 ateuneiofi thbup’s measabd sidsS odmpduads

super nat ant gp¥@&d &q&fag&;fggf\l\na{ghe]& ﬁggﬁ@m §is. Elution of the sanples
was perfg)rrred on a Xterra M5 C18 mm 5 m Witers, US). An
Al'lianc® 2790 (Supplier: Waters, US) HPLC system was used. Elution was

wi th buffer EAa{r@ﬁ:(DMMémbmlumﬁtyate (pH5.2) in H2O acetonitrile (95/5)),
sol vent B being acetonitrile and solvent C nethanol at a flow rate of 2.4
m /mn. The gradi ent enployed was increasing the organic phase 15
concentrati Snb-fccbmiaﬂti%l@pxeparﬁ@or%\&rarmidSGCcﬂzfrdmgto Gommodherugd. (mendlﬁGtx&é)fB inl
mnina | f n

St ati onary for ez B3) O <AuphABRlR A RP nEORGRA bk S B e,

sanpl es2tas L tissug vasatnsedinietend 0drM TiscHe 7.4AMbufédrde wash e)wKss triple

quadr upol e BR2d. PRARIWATREblottdd drlyedei é&arﬂru}togp%d RIMEGGsHBSuMTRE as
detector. The sou %e .and the des vatl Qndﬁ]g eraturé were set at 120 and
j TN

350 C respet{fPE ﬁﬂﬁsuﬁlpﬁc%gﬁre MOgEHEe ¢ld OdrMinhgspidte  Dat a
wer e acqui r bolffer(pHOS4 X usiteg esthemna Parebe-S(@ragl, &talyd squippedtwithn) Teflemgestly 6 4 age

was set at égrv\f{llmnitm mg)éenfsgﬁor\%? 1& seeCfhi both cases, the vessel was kept in/on

25  ice during the homogenization process.

Tissue homogenates were centrifuged at 9000 x g for 20 minutes at 4 °C using a Sorvall
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
30  Beckman ultracentrifuge. The resulting supernatant was carefully aspirated, aliquoted
and designated ‘cytosol’. The pellet was re-suspended in 0.1 M phosphate buffer (pH
7.4) in a final 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
35  stored at -80 °C until use.
For the samples to be tested, the incubation mixture contained PBS (0.1M), compound
(5 uM), microsomes (1Img/ml) and a NADPH-generating system (0.8 mM glucose-6-
phosphate, 0.8 mM magnesium chloride and 0.8 Units of glucose-6-phosphate
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and 10 % f etszplwtmltgher(&ﬁﬁ))zmlmm Bsbeieg asetonitrile andsplyentifC methancladt laglow
conpounds Weitg ofddel/Ain. fIh@ElladE:QF&ﬁ b&@é%%cﬁssﬂgfh@oréaqh a0 and 10.8

M Al _conmpounds tes ed el? dilutions were
made in! gculcf”ﬂﬁeé‘ trauen ‘1’1‘?‘ ?fugrojg?r ?‘é‘? 5Q el Hheimin 4R 1104 BB Hohpduing  t he
super nia'él ant &nwrfeshmezmd\/cﬂghnid plsé h@ceﬁdraltgm waslKept swfo?amﬁl h@:ﬁadﬁﬁ&ha(ﬂgg H\A
ice-co PBS,. T were 15 asplirated a 0] ysi sbuf fer

Tris. HO (p%‘”? 'ES%I Wq{lé’?f Ofgf'e ﬁl%ﬁW&% 0 and 10 % gl ycerol) was
added. The @ @ua;tgompehembfh@am&s M@phﬁsqm UK) tripl9quadrupbleemagspeqirongier
number of M UlithGhd Bl Lurlieh s GEHRYBoLbO The §é>a4d ROUER ARG, Pl aced

into an_enpty wel g U|on ffer (20x
20 pl at ) waéqué%@r}’(%ﬁﬁé at hfhang) 3590 Crretngctdwsheand: Hiuegen vwas used annebplieBS and

surfactant. a@aﬁy@;g@sm%mk@m@ﬁ@d podRive Wedh b Irn% iorl BclioPObde Sed
P21WAF stand rtd was 3@ tF 8 @nth distilled and further diluted
with sanpl eV ?gﬁe‘?ﬁs Sf‘paﬁ f AWRIL UNE Was b§ge sanpl es were prepared by

di | uti ng t hMmtdholic |smbﬂ1ayrwhee)¢r¢ss@:has % Thagatsdinml of she( cbifpound after 15 min of

incubation in the presence of active microsomes (E(act)) (% metabolism = 100 % -
T =
25 (( otal Ion Current (TIC) of E(act)at t=15 )x 100). Compounds that had a
TIC of E(act)att=0

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

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

30  whenever a metabolic stability screening was performed. Verapamil was included as a
compound with low metabolic stability (% metabolism = 73 %). Cisapride was
included as a compound with medium metabolic stability (% metabolism 45 %) and
propanol was included as a compound with intermediate to high metabolic stability (25
% metabolism). These reference compounds were used to validate the metabolic

35  stability assay.



25 1) and the p21WAF1l standards (100 |) were pipetted into the appropriate
wells and incubated at roomtenperature for 2 hours. The wells were washed
3 times woh3loxssomash buffer and then 100 | of detector amCirpdyozsengent (a
solution of biotinylated nonoclonal p2ly@Fl1 anti body) was pipetted into
each well. The wells were incubated at roomtenperature for 1 hour and

t hen washed Elveecanipresdswvede téstednidht barhp@mds hika pércditfye membaolgat leSs

(per oxi dase Sk oncent r at

diluted and t%%ﬁ‘(?’%aw&‘h&ﬁ?x soﬁg?gﬁemérgggearg%iga&fS% ﬁﬂwe%ﬁ%“ﬁndﬁ% *\R&OP@ wer e
i ncubat ed atcompornd ahigyved-a pereentage netabelismavgher then 7M&shed 3 tines with | x
wash buffer and 1 tine with distilled H2O Substrate solution (chronogenic
substratg)( 00 | _ .to the wells and the wells were incubated for
30 minut8s iR G oA 2B perature. Stop solution was added to
each well in the sarre order as the preV| ously added substrate solution.

The absor ba neas sin ectrophotonetric_plate
reader at dlr:ﬁ% foflo 'Inér%ﬁ HCOI ¢S ﬁgealaggféecﬁtﬁ]d% 8’?%3@0& xpsgssiopdevey - 73
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(contai ni ng se&ﬁd‘}t’?HS $niQbwll lﬁgﬁés 1@@0'%&%% J:rner;lt- w@ém\fl ue was

substracted from a contr ol ues eac t he val ue
for p21VAF1 gwemine; dhug/mi gawemman@él Oirfietad yalﬁv@psu@xzﬁ bayebefar thh bysis of

per cent age Gfe dde, oo anasowe@%amﬂ fﬁapcsﬁeémfaﬁoﬁéﬂ@fﬁ)fc@@ﬁ @“ 66%@ age

i nducti on mger tha 130 %wa‘i i | neﬁgé\aé ficant .in uctl on hirteen
conpounds CARRUa sfeﬁteijl‘?’%e solypd i an Mﬁﬁé@uw\w@e BRdminf i cant

i nducti on. Exburplnedding.: 2PU&E's afibri tbe hddigorcatfrhe cdsmpoulﬁ melsuﬁaﬂsnmméret ested
wer e dissoly, further tion M was nade
in acet oni tr&ﬂ eﬁé%ﬁﬂe(cégl 15 llgg‘%ég‘\xghgar"rvét ﬁo écse K égﬁgfﬁl © VellspKfRak
phosphal® basFirtedsd 3044 Oébﬁlsbhffelf@ﬂmMs"lbiSﬁ@t(PHohé)e 50 aIMNaCWas%never

hi gher than I
o sy mynt o B G R AR RSB Rl o

generating system (3.3 nM @ ucose-6-phosphate, 0.4 Unl
d ucose- 6- pﬂ‘hspﬂs;&bmﬂehmdbagﬂmamnel @llﬁMcM@Bov@@ﬂoﬁx tBe FoY PAEH gndH2O i N

assay buffe nd | to ssay, Vo After a 5 mn
pre- i ncubat F’%‘ﬁgd;% n%’?% eé‘ﬁ?@%t%‘ HEP%IIBHO'?AQQSQ?Q‘FSVQEF Wifer (305 20

addi ti 020 of pIEEONMhabnqzdwafet loe e&éﬂ{folﬁrcoinc&neuﬂedsmlaum 8FFB$ andasfaytahuf f er .
After an i [ r reaction was
ferm nated Srrars 2oR lorcieirih Sy BhesaRar TAE BRI 21 WEr HaRG B

det ermi nat i Eﬁ‘i@"%é‘#t%d with ldiséléieéthoa'ilﬂldé@ﬁheeﬁdiltﬁéw"bﬁamalﬁediblngtt(hrqvided(bﬁ')them and
an em ssi onkigavel ength of 535 nm Ketoconazole (1C50-value 3 X 10-8M

was included, as reference co in thig experi 25 The assay for the
CYP2D6 pr ot gl‘ %‘Hﬁ‘f)sr‘iv%gmé’é‘fe “P ‘O‘l‘é‘né thsm azf*s’é‘/sﬁﬂpge Cglc"ethtl? samples (130
25 i) and the p21WAF]I standards (100 pl) 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.



0. 01M NaKphosphate buffer + 1.15% KCl), an NADPH generating system (0.41 nmM
A ucose- 6- phosphate, 0.4 Um d ucose-6-phosphate dehydrogenase, 0.0082 mM
NADP and wodkomoMyCl2. 6H20 i n assay buffer) and conpound PiCn/EPos/015at assay
volume of 100 |. After a 5 mn pre-incuhation at 37 C the enzymatic
reaction was 30 started with the addition of 3 Mof the fluoresent probe
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25  The assay for the CYP2D6 protein comprises per well 6 pmol P450/mg protein (in
0.01M NaKphosphate buffer + 1.15% KCI), an NADPH generating system (0.41 mM
Glucose-6-phosphate, 0.4 U/ml Glucose-6-phosphate dehydrogenase, 0.0082 mM
NADP and 0.41 mM MgCl,.6H,0 in assay buffer) and compound in a total assay
volume of 100 ul. After a 5 min pre-incubation at 37 °C the enzymatic reaction was

30  started with the addition of 3 uM of the fluoresent probe substrate AMMC in assay

buffer. After an incubation of 45 minutes at room temperature the reaction was

terminated after addition of 2 volumes of acetonitrile. Fluorescent determinations were

carried out at an excitation wavelength of 405 nm and an emission wavelength of 460

nm. Quinidine (ICsp-value < 5 X 108 M) was included as reference compound in this
35  experiment.

The assay for the CYP2C9 protein comprises per well 15 pmol P450/mg protein (in

0.01M NaKphosphate buffer + 1.15% KCI), an NADPH generating system (3.3 mM

Glucose-6-phosphate, 0.4 U/m] Glucose-6-phosphate dehydrogenase, 1.3 mM NADP



activity activity Score 1C50 IC50 1 6.523 5.277 2 6.104 7.567 3 3 <5
5.744 4 7.574 5.866 1 5 8.123 6.433 1 6 <5 5.68 7 7.533 5.017 3 8 7.355
5.517 3 WOM3BTRIKS 2 10 6.893 5.673 11 5.829 5.784 12 PC43@050536 WO
03/ 076401 PCT/ EP03/02517 -75 Co. No. Enzyme Cellular Solubility activity
activity Score plC50 plC50 13 5.428 6.156 14 6.116 5.68 15 7.413 5.907 1
16 6.293 <5 dhd 363 B MeClLLIGHR aQassayaﬁﬂer)aaﬁic@&pbua@m Qibta'rl awv51u5€e6of110021

5195 0 441 2P0y a0pRustin P Bt SRS b oo, 22
36 7.265 5. oAfdition of 200 uM of the fluoresent probe substrate MFC in assay buffer. After an
incubation of 30 minutes at room temperature the reaction was terminated after
5 addition of 2 volumes of acetonitrile. Fluorescent determinations were carried out at an
excitation wavelength of 405 nm and an emission wavelength of 535 nm.
Sulfaphenazole (ICs¢-value = 6.8 X 107 M) was included as reference compound in this
experiment.
For initial screening purposes, compounds were tested at a single fixed concentration of
10 13X 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 enzyme or drugs) were run in parallel. All
compounds were assayed in quadruplicate. The blank value was subtracted from all
control and sample values. For each sample, the mean value of P450 activity of the
15  sample (in relative fluorescence units) was expressed as a percentage of the mean value
of P450 activity of the control. Percentage inhibition was expressed as 100% minus the
mean value of P450 activity of the sample. When appropriate, ICso-values
(concentration of the drug, needed to reduce P450 activity to 50% of the control) were
calculated. One compound was analysed in this assay. No inhibition of the different
20  P450 enzymes could be detected with this compound.

Table F-2: Table F-2 lists the results of the compounds that were tested according to
example C.1, C.2, and C.3.

Co. No.| Enzyme Cellular Solubility

activity activity Score
pIC50 pIC50

1 6.523 5.277

2 6.104 7.567 3

3 <5 5.744

4 7.574 5.866 1

5 8.123 6.433 1

6 <5 5.68

7 7.533 5.017 3

8 7.355 5.517 3

9 7.579 <5 2

10 6.893 5.673

11 5.829 5.784

12 7.438 5.536
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Preparati on of tabl et—ecore
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-76 D. Comppsition exanpl e:
e _of

100

nnfnnn

Fi | m coat ed

ound of

formula (1), 570 g | actose andROW®.y EBuzymeh |i Lelblari >e($ombilltya1d t hereafter
humi dified with a solution off 5 g spdidivitflodecastiviyl phatgor@nd| 10 g
pol yvi nyl - pyrrolidone in about 200 gés(yvat er, 'd'ﬁ)e wet powder | m xture is
sieved, dried and sieved agaim—Then Phete—s—Baded—100 g—e+pcrystal l i ne
cel lul ose and 15 g hydrogenated3veget i 6.18e Bhole is m xed well and
conpressed into tablets, giVing410. 0@ 1eabliet ss.6®ach conprisipg 10 ng of a
conmpound of forrmula (I). 10 oat1 ng To,@BsoI ut 5%70T 10 g, et rwl cel | ul ose
in 75 m of denaturated ethanet—there—+s—adged—a—soetut+ehr—oe+p g of ethyl
cellulose in 150 m of dichld nd:29hen th&Pe ate added 75 nl of
di chl oronet hane and 2.5 m 1,|2, 37prjopakesri ol 1@5g of pol yet hy| ene gl ycol
is nolten and dissolved in %5 Té of (y ril orom;t gne The Tatter solution
is added to the 15 fornmer andg—thenjthefre—are¢—addea—2rS—g—of—+agnesi um
oct adecanoate, 5 g of polyviny l-lgnvrrnl dane -af 6"230 M of concentrated
col our suspension and the whal €20 s hgm9genat ef.556he| t abl et cores are
coated with the thus obtained myturegij@ga ¢oagipyg apparatus.| WO 03/ 076401
PCT/ EPO3/ 02517 -77- dains I 5}(, Ilp\il'.élll% of fg:lsl:sléﬂ ar ),3
23 6.662 5.472
24 7.903 5.97
31 7.857 5.225
25 6.449 <5
32 7.526 6.255
26 7.85 6.263
27 7.49 5.781
30 7.614 5.669
36 7.265 5.977
37 7.341 5.661
38 7.154 5.937
39 7.126 6.053
- 40 7.273 6.164
41 7.403 6.327
42 7.584 6.342
43 7.469 6.132
44 7.432 6.192
45 7.371 6.29
28 7.074 5.109
29 7.04 5.429
33 6.837 5.653
34 7.337 5.62
35 7.046 5.935




Z (C(R3)2)C-Y Il -/ (1) 10 5 R2 the N-oxide forns, the pharmaceutically
acceptabl e addition salts and the stereo- chemcally isoneric forns

t her eof , waBeréolO n is 0, 1, 2 or 3 and when n is 0 themca/mbos/exst7 bond is
intended; t is 0, 1, 2, 3 or 4 and when7g.is 0 then a direct bond is

i ntended; each Qis nltrogen or 15 each X is nitrogen or C% each Y is
nitrogen or - .eacl S ) g RlLis -C(CONRBR9, -N(HHC(OR O,
C(O) Cl_6al kz PN B RCOH =6 -NR 1C( O Cl_6al kanedi y1SR10,
-NR C(O)C-N(O—I)Rlo or anot her Zn chel ating- group 25 wherein R8 and RO are

each mdepegﬁgg tym§ Q%%&%_érom hydrogen, hydroxy, Cl_6al kyl,

hydr oxyCl_6 - am NO Kyl or am noaryl; R10 is i ndependent |y

sel ected frofmPiyieekelP0 a9f wmaaund of fasmu arbeiaetose ang L@ g stagdlikyl ,
CL. 6al kylspyr@ziefytell daurtméam@ﬂﬁumpﬂﬁé&bitﬁih@&aﬁopsfsrgwaihfnrﬂo% E%lk)hatgll I's
i ndependent | ds]g)l ected from 51 en or Og _163 ogen,

hal 0, hydro & RRYYVIRYleRygroliggn |%P91“2 10 |‘YéWoI96 WPHP‘?VYQ%FTBWEWI

di é Cl- GSI k%/:s)wmrmwhyidrsexstamam Then mwt isaugéwi(mg i‘nmuérwalﬁae Bé‘lluloﬁ%ﬁﬂ R3
in ependaen n al O an one en mca

repl aced by 1§ éﬁgc{rgg %uttgﬁtvg%et%lb e? geﬂ'f %WPD‘GMGQ %Tsﬁg'ﬁtelﬁaﬁ%%l?
-78 R4 is hysiyingdA, Oohyabim?aclmnnmmmﬂgyld)rmgpmc@apMyid of(fdmﬁmh A

Cl1- 6al k){boxmoauﬁéyl Cl_6al kyl , am nocar bonyI hydr oxycar bonyl ,

am noCl_6al 6%% am nocar bonyl C1- 6al kyl dr oxycar bonyl C1 6al Ky
3 80 A

hydr oxyami n pHqn of 19 mey, VWIBW%H‘(%@W@@%%‘M mlﬂmm@dﬂwa or
di ( Cl- 6al ky|s))ﬂi1l’bﬁ@€5g@ﬁ|eih)yl éelluPosBn 150 RY 6f @BKIBronsethHdl Kiven, th&@a}é)ﬁﬂehoal kyl,

hydroxy CL- 63jckll or dehi GRmEMRRena S Y, 3 prohabiéthiol 1) & 0 pTihsicne sigearis O

aryl; Ais
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.



10 6)s R6)s R7 7)s .\ I N N (a-1) (a-2) (a-3) (a-4) 7) s RT R7 7 NNH
IN. N\DJ NHI  (a-5) (a-6) (a-7) (a-8) 7)s R7 7)s 7)s S~ ~S~ ~al ON 15
(a-9) (a-wo)o3pas4dl) (a-12) 7)s ; N~ R7) 7)s H7)s O ON NrPCWEPS/®517 a- 13)
(a-14) (a-15) (a-16) WO 03/076401 PCT/ ER®®/ 02517 -79 7)s 6 /CH3 x ')s
R7)s H3CNNII N° YIO (a-17) (a 18) N (a-19) N (a-20) 6)s 7)s R7)s 7)s
NN-1 '~ \ Claam®1) (a-22) (a-23) (a-24) 57 7)s 6 H7)s N r"):DN\ | \
| OH (a-25) (a-26) (a-27) (a-28) R7)s 7 7 R7)s 0> />NONO H

1. A compound of formula (I),

4
1\ T(CHZ)n R’ i
&‘I )—1\_/2——<C(R3>2)t—N—£ —(») o

the N-oxide forms, the pharmaceutically acceptable addition salts and the stereo-

chemically isomeric forms thereof, wherein
10 nisO, 1,2 or3 and when n is O then a direct bond is intended;

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

— /
each Q is nitrogen or X

15

‘_C<
each X is nitrogen or ;

._C<
each Y is nitrogen or ;

-

20  each Zis nitrogen or >~

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

25 wherein R® and R® are each independently selected from hydrogen, hydroxy,
Cisalkyl, hydroxyC_alkyl, aminoC, galkyl or aminoaryl;
R s independently selected from hydrogen, Cy.alkyl, C;.¢alkylcarbonyl, arylC;.
salkyl, Cy.alkylpyrazinyl, pyridinone, pyrrolidinone or methylimidazolyl;
R"is independently selected from hydrogen or C;_salkyl;

30

R?is hydrogen, halo, hydroxy, amino, nitro, C;.¢alkyl, C;.¢alkyloxy, trifluoromethyl,
di(C;.6alkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl;

each R® independently represents a hydrogen atom and one hydrogen atom can be

35 replaced by a substituent selected from aryl,



(a-29) (a-30) (a-31) (a-32) (R7)s (R7)s O(R7)s 77)s ~CN N O ~N Nn/ N
N'S~1 NJ N H 10 (a-33) (a-34) (a-35) (a-36) R7)s 7)s 7)s 7)s N O NH
(a-37) (awe8p/o(@eB9) (a-40) WO 03/ 076401 PCT/ EP03/ 02517 -PRA/ERB)/E25RT) S R6) S
R7)s N~V (a-41) (a-42) (a-43) (a-44) &g R7)s OR7T OR7 )s 7 JL ~l Jl s
1) NH1j I/ \ 1j \ N / NNNN H (a-45) (a-46) (a-47) (a-48) 7 R)s 7
)s S N~ NH REis hads@in, had®ay, 4miné, HydrxaCeistlkelaCheakylsCi pdiepgendent |y 0, 1,

ool ot yar ony: T anoRohiReatidhy, AOGREDEEILY. LGl OF, LY Rae
Cl- 6al kyl ; Cl1- e@moyarbgmﬂgumlhylewtimma@ppylcamdkylcbycir@&xﬂmm@aakl;qnyl

Ci- 6al Kyl |
Gl sal k§| Siicar%sﬁﬂ‘wc‘??%? gqfflﬁ%lfg ﬁ’iﬁ&%?lkgﬁ%q éaﬁraﬁ& Px‘l“h °§qu§,%1_ 6al kyl ;

hydr oxyC 1- 6al kyl oxy; hydr oxyC 1- 6al kyl am no; am noCl- 6a| kyl oxy;
di (C1- 6al kyIRSaﬂhy@ﬁgdrbmxhlkyldcg wwﬁmyﬁ;hﬁﬁam@)ﬁamyn@l salkyloxyCj_galkyl,

(aryl) (C1-6al kﬁﬁ@%@@i‘%&f’% (g H&%iil ki}/l ]) am noCl- 6al kyl oxy;

di (Cl1-6alkyl)a

di (C1- 6al kyl ) am noC1- 6al kyI am noCl- 6al kyl ;

15 aryl oxy;

10

(a-13)

xyCl- 6al kyl ;
is a radical selected from

\@(R‘S)s

(a-2)

R,
¢!

(a-6)

R),
p

(a-10)

aryl sul fonyl ;
aryl C2- 6al kenedi yl;

R')
¥
| %

(a-3)

R")

(a-11)

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

(a-12)

(a-16)



di (Cl- 6al kyl ) am noC1- 6al kyl ; di (Cl-6al kyl )am no(Cl-6al kyl )am no; di(C

1- 6al kyl ) am no(C 1-6al kyl )am noC 1-6al kyl; di (C 1-6al kyl)am noC 1-6al kyl (C
1- 6al kyl )woioam7e4di (C 1- 6al kyl ) am noC 1-6al kyl (C 1-6al kyl ) aeirmeas/e2sé6al kyl ;
20 am nosul fonyl am no( Cl- 6al kyl ) am no; _#yn nosul f onyl am no(C

1- 6al kyl ) am noC 1-6al kyl ; di (C 1- 6al kyl )am nosul f onyl am no(C

1- 6al kyl ) am no; i (C 7ﬁalkyl)anlnosulfonylan1no(C1 6a|ky|)an1noj}ﬂ€glkyl;
cyano; thiophenyl:CHt/hi phenyl substituted  wit .

di (Cl- 6al kyl ; Q)N/ﬁ; kyl (Cl- 63 JE1- 63f Ky 5 R [ 7>

di (C1- 6a|ky|)an1n =1/ 6al kyl , Ci1-6€ erazin alLKyl, hydr

1- 6al kyl pi per azi nyl C 1-6al kyl, hydroxVC $HBaIkonxyC G@Ikylplpera2|nyIC
1- 6al kyl, WO 03/ 046401 PCT/ EPO3/ Q287 \=g1 di (C (a-19) (2-20)

1. 6al kyl ) am nosul f onyl pi perazi nyl C 1. 6al kyl , C1. 6a|ky|oxyp|per|d|nyl

Cl. 6al kyl oxypi peri di nyl C1. 6al kyl , nDrphoIinyIC1_6aIkyI

hydr oxyCl_6al kyl (Cl1_6al kyl ) am noCl_6al kyl, or

di (hydroxyCl. furanyl anyl substltutad W th
hydr oxyCl_6al

Gal ql)an1noCl 6aI%J;
dyf; “benzof uranyl ; |%1dazolyl zonI oxazol )s
substituted Ay yl and CL-oalkWl; onI
pyrrolidi nyI| pyI; pi p@rid Cl 6a|k I rpholln I
Cl1_6al kyl nor pk Ayl ;  nmor phs yFCl 6a|ky| rphollnyl

mor phol i nyl C1_ 6a|ky|an1no nmor phol i nyl CL1. 6a|ky|an1noC1 6a|ky|

pi perazi nyl ;@& _6al kyl pi per az2nyl ; Cl . 6al kglepi per azi nyl C uwﬁalkyloxy;
plpera2|§yIC1 6al kyl; 10 naphtalenylsulfonylpiperazinyl;

napht al enyl sul f on Jplperldlnyl n pht al enyl sul fonyl

—”

Cl. 6al kyl pi per azj Cl. 6al kyl ; )6al kyl pi pexazi ny E.Galkyhgnlno
Cl. 6al kyl pi p Cl1. 6al . 6al kyl kyl pi per ;
am nosul f onyl pi‘pgrazl nyl C1L. 6 ; am nos pi per

am nosul f onyl prge vnyIC1 Fa di (C1- 6al R
15 di (C1_ 6a|kyl)anlnosulfoﬁylpipera2|nyICl 6al
hydr oxyCl_6al kaaspi per azi nyl ; a-d8ydr oxyCL. 6a|kyPﬁ%perazinlel.@£8kyl;

Cl_6al kyl oxypi peri di nyl ; Cl 6al kyl oxypi peri di nyl Cl. 6al kyl ;
plperldlnylanlnoC1 Galkylanlno plperldlnylanl oC 1. 6a|ky|an1noC 1. 6al kyl ;

1. 6a|ky|p|p hydroxyC.
(hydroxyCl_ 6$1kyl)(C1 6a|ky|)an1noC1 6al kyl ;
hydr oxyCl_6al ky29am noCl_6al kayio) dl(hydroxycm3ﬁalkyl)aninocmwﬁalkyl;

R

®), (R )s Ms
l\: i>=° (L /I\/> YVLE Q:]ﬁm

10 (a-33) (a-34) (a-35) (2-36)

R7)s 7)3 7)S 7)5
m l 7 > I /X7 X \ O’/
PN
N F N 0 F N/ ;__7

H
(a-37) (a-38) (a-39) (a-40)



25 pyrrolidinyl Cl_6al kyl; pyrrolidinyl Cl_6al kyl oxy; pyrazolyl;

t hi opyrazol yl; pyrazolyl substituted with two substituents selected from
Cl_6al kylworosprdshal oCl_6al kyl ;  pyridinyl; pyridinyl subst®Cropesioasit h

Cl. 6al kyl oxy, aryloxy or aryl; pyrimdi ng(j

tetrahydropyrimdin I pi per azi nyI

t et rahydropyri nm di & spl perazinyl C Réal kyl; quino Rm;yl i ndol e; nyl ;
phenyl substi ol h one hree sulstiyuents 30 |ndepe dently
sel ected from fafo no, t:]: al kyl, ] oxy,
hydr oxyCl_4al k met d hydrox J4al kyl oxy,
Cl 4al kyl sul fonyl, Cl1_4al kyl oxyCl_4al kyl oxy, Cl1 4al kyl oxycar bonyl
am noCl_4al kyl qxy;) di (C1_4al kyle) gysn noCl_4al kyI@ di (C1_4al ky %%m no,
di (Cl_4al kyl ) am nocar bonyl , ((Cl 4al kyl ) anmi noCl 4al kyl, 35 d|
1. 4al kyl ) am noC 1. 4al kyl am noC 1.4al kyl, di (C 1.4alkyl )am no(C
1. 4alkyl ) am no, odirR’C 1. 4al kyl ) agi O( C 1 4al kyl pagr’noC 1. 4al kyl , '7) (C
1. 4al kyl ) am ch/V4al kyl (C 1. Qal | )am no, di ( 4 kyl ) am nogZ 174al kyl
(C 1.4alkyl)a 0 %al kyl , 76401 P S17 -3¢/~ \
am nosul f onyl amg.n al kyl )ah\in m nosul fd¢\1yl (C 1-4a k)} i noC
1. 4al kyl, di (CN.4alkyl)amn nosuffonyl ani no(C 1N4alXyl ) ani no, N
di (C1_4al kyl ) ani ngosul fonyl am no( Cl_4al kyl ) am noCl 6al kyl , cyano, 5
pi peri di nyl C1- T'?’ﬁw oxy, yrroﬁ‘ﬁf’ ! nyl C1- 4al kyl 8%, (a-48)
am nosul f onyl pi perazi nyl, am nosul f onyl pi perazi nyI C1- 4al kyl ,
di (C1_4al kyl) Rnpsul fonyl pi per Z)I nyl , 7
di (C1_4al kyl) nosul fonyl pi pgyazr nyl Cl. 4al kyl , s
hydr oxyCl- 4 o' oxyCl. 4al k?lqp"\ razi nyl Cl. 4al kyl ,
C1_4al kyl ox | pi perl dll{y/ . 4al kyl ,
hydr oxyCl1- 4a /. } S
hydr oxyC1- 4al k | oxyTl. 4al kyl pi per azihyl Cl. 4a| kyl
(hydr oxy<L. 4aﬂ%y| ) (CL. 4al kyl@&i no, @51)
(hydr oxyClL. @,ﬂzqf) I di (hydr oxyCl- 4al kyl ) am no,
di (hydroxng(’i;}%lllg}H aa%:%#i?\llg?énh Gﬁ?gnl&‘ ’ furan substituted with
- CH=CH CH=CH¢! liownﬁiéi %K mdpmd@a{wlectewmﬁmpm éllomdksyxyommo nitro;
mor pﬂo: i ny: Ctmhzﬂcp:(hlodalk‘}wtﬁl&aléﬁi arkydoy; Orlja-ﬁllml@kbl @Mkﬂjsuléiﬂtvitﬁh withQryl and I
nmor phol i ny okin plpera2|ny :
Cl. 4al kyl pi pé:ﬁé%yg%flﬁ(nylalfawfq&ﬁi (Ip:)b?%l?'? %%f %éﬁ)@’lrtg lky?calﬁ}/onyl
pi per azlthy| CC;4alkkipkycar@mykdT koplkylspkorati ayph@lr @di{){kydydroxycl galkyl;
Cl. 4al kyl pi p
CL. 4al ky! pi pﬁ?%*?%‘%‘yi %ﬁ(ﬁ |’Jl?wg’§1k%%‘c§alké’l‘1“ﬁm? aminoCy.galkyloxy;
t et r ahydr opy i %ypzﬁnﬁgqaggqrw | di(hydroxyC;. 6alky1)ammo (aryl)(Cy.galkyl)amino;

t et r ahydr opy ai(@j @alﬁﬂb@nﬁ%ﬁ@lkw&@ld&@l @Ikyl)a%ﬁ@@{ gidnaabnoCl- 4al kyl ami no,

20 pi peridi n%il(g ?CE% @x/ m, noCl 4a|l§ﬁ,‘ %’-‘q{(’ mino:

1. 4al kyl pi pefi i‘ﬁfg y4w/ap yimﬂlﬁf’%lﬁl Yryteutfonyly arylsulfanyla

( Cl1- 4al By| pi peytaxyi asyloxyky dalbxly @iyl@Gadakkghddipl, digCiLsallafl)aydimori noCl. 4al kyl |
di(Cj.salkyl)aminoCy_galkyl; di(C;.galkyl)amino(C;_galkyl)amino;
di(C;.¢alkyl)amino(Cj_galkyl)aminoC;_galkyl;
di(Cy.ealkyl)aminoC.galkyl(C;_galkyl)amino;
di(C;.¢alkyl)aminoC,_galkyl(C)_galkyl)aminoCy.galkyl;

20 aminosulfonylamino(C_galkyl)amino;
aminosulfonylamino(C)_galkyl)aminoC,_galkyl;
di(C;_galkyl)aminosulfonylamino(C,_galkyl)amino;
di(C,.galkyl)aminosulfonylamino(C,_salkyl)aminoCj.salkyl; cyano; thiophenyl;
thiophenyl substituted with di(Cy_galkyl)aminoC;.galkyl(C;.¢alkyl)aminoC_galkyl,

25 di(Cj.salkyl)aminoCi.galkyl, C,.¢alkylpiperazinylCy_galkyl,
hydroxyCj_galkylpiperazinylC;_galkyl,
hydroxyCi.salkyloxyC,.salkylpiperazinylC;_galkyl,



pyri di nyl C1-4al kyl oxy, hydroxyCl_4al kyl am no,

hydr oxyCl- 4al kyl am noCl1- 4al kyl, di (Cl-4al kyl )am noCl1_4al kyl am no,

am not hi awpazwolfesh1 25 aninosulfonylplpera2|nyIC1 4al kyl oxPCT@EP03/02517

t hi ophenyl C1-4al kyl am no; each R6 and R7Zggan be placed on the nitrogen in
repl acenent of the hydrogen; aryl in the above is phenyl, or phenyl

substi t ut ed mﬁﬂﬂL@ﬂbﬂbﬁmnmmébsﬂpﬁmnmugﬂhsﬁ&abh i ndependent |y sel ected from

hal Cl. 6al k

h)é/ld?oxycar gontIl6 lg}bﬁ%lé&l a'l]{j]&&h&%ﬁ icqlaq%%[%%v%q—éhd%glcﬂ @Yy 1 or
2, t is O, 1 ydrgxy Q. 6389/ 1R kEl)aﬁHnPﬁl G%kﬂqr@ﬂhmé@qycoealkﬂmnmq@)@ﬂw(lm R10
wherein R10 i n,

Cl. 6al kyl_ or glgan yfklilt al ﬁﬁ]bgﬁgme?gq t ré@@)%ﬁk?]ggenzo%ar?%d@{ %gﬁt I¥
represents a AYAFP ’e‘H‘aé‘?% U Stﬁﬂtea Y%y“é}‘ 3 lﬁﬁ@d y')a M%I?Z@M’GI“ w7y or
Cl_6al kyl oxy; piBolidinflyplfraugd npip€idinylé, @ﬂkkl}bk Bal thox%hoh nyl;

5"t om (a) Thetithicy o iR iSICr yafda ﬁ’ 07?@6% A

i ndependent | ymosm@iobioyl€d cdlkdamimodh geléml; ptﬂara@piyér(wéalhylmmgdmylbenzof uranyl ;
phenyl; or ph e nts i ndependently sel ect ed
from Cl 6al ky Iéwehlgllﬁiggﬂ%&ilnp% glk‘l‘qi 5?0@9‘%@& I&E? lkﬁ(ﬂ 4al kyl sul fonyl or

di (C1- 4dPkyl )aaﬁhr?éerafmlfe@ﬁwpgramyl saphialemdswdfonyIpjpesidingt meghtaleoyisiiyicrybgen.

30( g) cgrlrpgglngcagapﬁﬁgg%ﬁqsncqlﬁamm tliﬁl Q;&%:;rdzlﬂyﬁcggﬁallgladuﬁo ( g)n 2:;8593?10
-NR' C(O) C=N( BIPC%BYI#\IT@I%I L G2 %’ifg NH3 and RO are

each independaznmbwlﬁmb'kpqiewnfyﬂ@maﬂi%dmmemnolsyldmtymperaiiyﬂr oxyCl_6al kyl or

am noCl_6al k 0 1. 6al kyl

Cl_6al kyI oxy?qmmlgﬁlﬂ)%?’ié)&yn%F Lg oﬂ'gmla@ dégé/ %{I)F%&%whﬁer i ?drogeny

hydr oxy 13 W&YMVI@PS@&PWIPCIMDIHQ_ Jdlkyl; hidsoxC aaalkyipipsazinyl;

aryl C1_ 6a| kylh c@m PEH%} %E@ll éﬁmyloxxﬁjpeﬁ&hw' am noCl_6al kyl or
I's

di (Cl_6al kyl ) roQ en fadi cal selected from

(a-1), (a-3), 0“@&”"5 my’((g yl a’e*?)imy amiggC lqaékYé’«)m()a 10), (a-11),

Ea- %3 Ea- %Ci)lper((hn)ﬂlaﬂr)nnoCZQalI(y’:larﬁﬁl)oclféﬂk)ﬂﬁ) (2 17), (2 g) 18% (2 S) 19% , g 8) 20),

a- , (a- a a- a-

(a-31). (232 16%"§y§§%°“d‘?‘gl)é’l%mx§/§ ?gl%yl)a(’é %‘é’)ga"‘(yg‘%’?? (a-38) (a-39).

(a- 40), 20 a- 41(C-ctlylpperidingl) duylroxyes- éE&Byl)a(Tanafﬁ)e,all(yMﬂc)Cl ¢adkyl8) or (a-51);
hydroxyCi_galkyloxyCj_galkylpiperazinyl;

hydroxyC;_galkyloxyCj.ealkylpiperazinylC;_galkyl;
(hydroxyCj._ealkyl}(Cy.galkyl)amino; (hydroxyCi.ealkyl)(C._galkyl)aminoC_galkyl;
hydroxyCi.galkylaminoCy_galkyl; di(hydroxyC;_salkyl)aminoC_galkyl;

25 pyrrolidinylCy.galkyl; pyrrolidinylCj_salkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl
substituted with two substituents selected from Cj.galkyl or trihaloC,_galkyl;
pyridinyl; pyridinyl substituted with C;_galkyloxy, aryloxy or aryl; pyrimidinyl;
tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylC_galkyl;
quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents

30 independently selected from halo, amino, nitro, Cy.galkyl, C;_galkyloxy,
hydroxyCj_4alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyC;_salkyloxy,
Cj.salkylsulfonyl, C;_4alkyloxyC,_4alkyloxy, Ci.4alkyloxycarbonyl,
aminoCj_salkyloxy, di(Cy.salkyl)aminoC_4alkyloxy, di(C;.4alkyl)amino,
di(C_4alkyl)aminocarbonyl, di(Cj.salkyl)aminoC;_4alkyl,

35 di(Cy.4alkyl)aminoCy.4alkylaminoCj.4alkyl, di(C;.4alkyl)amino(C;_salkyl)amino,
di(Cj.4alkyl)amino(C;_4alkyl)aminoC_4alkyl,
di(C|.4alkyl)aminoC,_4alkyl(C;_4alkyl)amino,
di(Cj.4alkyl)aminoCj_4alkyl(C_galkyl)aminoC;_salkyl,



each s is independently O, 1, 2, 3 or 4; R6 is hydrogen; hal o; hydroxy;

am no; nitro; trihal oCl_6al kyl; trihal oCl_6al kyl oxy; 25 Cl_6al kyl ;

Cl_6al kylwew3/oa@bobal kyl car bonyl ; Cl1_6al kyl oxycar bonyl ; C1P6alHpgs/easit onyl ;
hydr oxyCl_6al kyl ; aryl oxy; di (Cl_6al kyl )gom no; cyano; thiophenyl; furanyl;
furanyl substituted with hydroxyCl_6al kyl ; benzofuranyl; im dazolyl;

oxazol yl ; oxaazrﬂhyé.ulfmbbnﬁmdt?e.dalhylpdmiam,yI and Cl_6al kyl; Cl1_6al kyltriazolyl;
tetrazolyl; . rr p nyl; 30 Cl. 6al kyl nor phol i nyl ;

pi per azi nyI %ngql h %b%%@gﬁfﬁw mﬁ&fdlr 3?} 1 6al kyl pi perazi nyl ;

Cl_6al kyl oxypﬂlﬁémalﬂwﬁ?mn%yhf@wéﬂf@m(@yr4a1%bﬂ)§fr"nosubst| tuted with one or two

substituents gateat %@ﬁhh@c&ﬁm&%ﬂ@b@%uﬁﬂl !s%ho pyridinyl;
pyri di nyé substi tut Cl “6al or-ary pyri m di nyI
| ;

qui nol i n |H1|B"61dé“ n&l@ﬂoxwgﬁﬁ%w aﬂﬂgrlpmagan%uéfﬁnﬂa@ewmwo
substit uent s adfinosudfepgipirRrdzingGelabicq, eﬁkdlm@lﬂtyl)ﬂhﬂms@ﬂ@@lfﬁlﬂfdﬁzm}@l 6al kyl oxy

trifl | R7 h t
o e oo S E9E, U b il
Cl_6al kyl car bryd;dxyCClaIBElbipﬁfazwﬂélrJaWIQ 4@kyBaypgipesdinflony| ; V\D_ 03/ 076401
oo RPN S hya OtivsShaReliaan o, cyano
i ndepeni‘ént I WQ'&W@M%I YlPé}‘ﬁ:mlliﬁPIE?Ia?B’éle(:yhalkylcl 6al kyl oxy or
are each i ndemoerchakypROp el P Wdﬁ"*c‘r“amm@“l‘mgﬁ’ﬁ’"@lR%%? Bal k!

i

am noCl_6al kﬁ(ﬁéﬁ OX¥h h X0 aml?% di‘éyﬂg%%gb@ﬂ(y@éﬁmégf aﬁﬂcﬁ}(’ﬁ'ﬁ’gl kyl | Y
ngr F)éy|C1 ?glsklyﬂtnxuté‘dw(ﬁtal—@{iﬁﬂmzﬁaﬂkpjcfirr@lldmyicl (;ﬂ%oﬂkpfrﬁdzli)dyrly?ca‘gﬂ)lm?y 5.

a a a- a-
(a-5), y(a 6) "("?SP{") 6@6&1&% C‘ "%%‘ 59%1 ihcH a"‘?a 12), (a1, (aie),
£ e e it e

- 1481k $H azi alk Wptper&2inylCfy fkylox ¥, i zmyl 1;

33 3 3 Ly} a-41
Eg 42; (aa43 ldﬁﬁ(é’ﬁ’lﬁﬁ%“)ﬁg ((%6433%}’@ ipgrazip Gy ﬁ%igwéﬁ’éfé)mt ly sel ect ed) from
hydr ogen; haldy;salikytpipgexszinyd0]_pdkylithinbQ; _calkyli i&&hl@@io_;@@in'ﬁﬁinylplperazmyl

R S L e SR T N S et
hydr oxya _6apipphdwlanhyorrlpwﬁ@ﬂarﬁlab@ylaélmlno am noCl_6al kyl oxy,
ar 5%162;?‘{'%2%“%@@5 mi%‘:%"%’ oot f Dlfdiigiban, 20
di (CL_6al kyl {amaiedaip nyﬁﬂamirﬁzsy esuaw&)amfrm%malkahaymsqﬂm}kyl ani no;
aryl oxy; aryp@difsicsgamgioky; hydkdx§t, Gk i hydoxyC . 4alkylaminoC;_4alkyl,
di(Cj.4alkyl)aminoCj.4alkylamino, aminothiadiazolyl,
25 aminosulfonylpiperazinylC,_4alkyloxy, or thiophenylC;_4alkylamino;

each R® and R7 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
independently selected from halo, Cy.galkyl, Ci.¢alkyloxy, trifluoromethyl, cyano or
30 hydroxycarbonyl.

2. A compound as claimed in claim 1 whereinnis 0, 1 or 2; tis 0, 1, 2 or 3; each Q is
TS, R' is ~C(O)NH(OH) or -NR''C(0)C=N(OH)R "® wherein R is
arylC.galkyl and R" is hydrogen; R? is hydrogen, Ci.salkyl or

35 naphtalenylsulfonylpyrazinyl; each R? independently represents a hydrogen atom;
R%is hydrogen, hydroxy, hydroxyC;_galkyl or C;.galkyloxy; R® is hydrogen, Cy.

ealkyl, hydroxyC,_galkyl or C;.¢alkyloxyCy_galkyl; C is a radical selected



di (C1_6al kyl )am noCl1_6al kyl ;

di (CL. 6al kyl ) am noCl_6al kyl (C1_6al kyl ) am noCl_6al kyl ; cyano; thiophenyl;
t hi ophenyWwoaalsd4nt uted with 25 PCT/EP03/02517

di (C1_6al kyl )am noCl_6al kyl (C1_6al kyl ) angpoCl_6al kyl ,

di (Cl_6al kyl ) am noCl1_6al kyl, C 6al kyl pi perazi nyl C1_6al kyl or

di (hydr oxyCl. 6&loky(ay Bnfan @t (620k yach fisiralepéndentlyn® daradagh R° is independently

Cl. 6al kyltriaz ; r g idinyl i niperidinyl C1 6al ky| oxy;
mor phol | nyl - - Caked ffd%gﬁv?%‘i%h EhERY St beRaLg rﬂ?yéms,g&enw

nor phol i nyl Cl_gléps[&;qtq ‘@xilleaq w)bptﬁpggﬁ H]ﬁippgﬂdgntly selected from Cy_galkyl,

Cl. 6alkyl pi per azi.mylicly, bkl OX Yalky136,. allfonb i ZhiR . )
Cl_éal ky%pi pergién.y*su?’?g/g ’ e ynosb%%ﬁyl pi rynerr?z?(lrcﬁél C%bgéfng?:ng%?h

l; —
am nosul fony! pRpé?‘&Q"rH?We,“tg’éﬁl’F%gﬂpﬂHHW?ﬁeﬁer azi nyl C1. 6al kyl ;
di (Cl_6al kyl ) am nosul f onyl pi per azi nyl ;

di (C1_6al kyl,) ai nosul f onyl pi.perazi.nyl Cl1 6al kyl.;
hydr oxyCl_6 'lkg:cﬁ’lnﬂ)é’%@f’%ﬁf)“!"?g {?fé?gi{/ﬁ%eréﬁ tl%%//b&i perazi nyl Cl. 6al kyl ;
ﬁlaGaI k;gl ogﬁ?iipef?(@)l‘ﬁiflé{g, -momkwwﬂ@mﬂgm‘ (ﬁ%NCDJi}Rliil’(,k?/l ; -

ydr oxyCl. 6al k! : - 0 AgioMy ¢ 0 .
1. 6a] kyl pi per z@# %@éiﬁﬁéﬁhlil% %1?/ %i/(g)fgiﬁg{lﬁ;%@%?r@%i%n'ci(%lgtmg'
(hydr ox¥&1. 68IRYP yv(lgem %a#ﬂégﬂ Ysheagh independently selected from hydrogen, hydroxy,
(hydr oxyCl1_6ayiydyCG I&M@@&g%%l kyl; pyrrolidinyl C1_6al kyl oxy;
pyrazol yl; gﬂ.gﬁ%%azol ; lP razol vyl su,bstituiie with two substituents
sel ected fromTAY 8$%]F‘/318r P aPBEP: BILOK(1-62 lﬁa’rq:'dialrlfylof‘yﬁ?ﬂi“ﬁi%}qthyl or
substi tut ed wit® . salkyBahingl oxy or aryl; pyrimdinyl; quinolinyl; indole;
phenyl ; pheryl: t P hr substituents
i ndependent ylig)(cgg edh##gﬁﬁﬁﬁl@]b9gi§ﬁx%%¥9a8§}{l_’6%‘q?9§’,l’ Cl_6al kyl oxy,
hydr oxyEL_4alGydalkylaxys aryls iesttkyy hysminocasbonyly amiieéh liglkpiy

hydr oxy Cl_4aldydai¥amifdC Ay bPaiyEL Al Jawli R0 calkdlil NoCl_4al kyl oxy,
di (CL. 4al ky| xam noQ _4al y|“3”x’y, %i@'(lc:l.gglméyl )1a6rrik§’o,

di (C1_4al kyF) api¥lesensal ky! |

di (C1. 4al kyl5-gmhoC1_4al kyl (C1_4al kyl ) am noC1_4al kyl, 10

pi peri di nyl C1_%=l K§p&adjcal ggleqtesd framny| C1_4al kyl oxy,

an nosul f g;lyl)@lmagz,' <faw%,1(agﬁgh%g,%gm,gaseb%@r@Zﬂowh@lx‘éﬁhﬁy (a-13), (a-14),

di (C1~_44] kyl faﬁ#ﬂ_@g—ih ga_ﬁﬁ)piapg)aér%1 @204{p1d) (a-22), (2-23), (a-24), (a-25),

@1/ d 2 gﬂ gllai;ll(#-%p:(40_@8)61Za-ﬁ?)lc(a-307|y(dr31>),>(%i2§k6(?4i%),ma-lﬂe)“, eﬁBﬂ{{aché)ﬂ@Lm,l ,

Cl- ! o OB BS10ha o o o 0L S M) UG8 M g o 50

| - 4al kyl pi peachsiipinidependantik§il, 2, 3 oy#r oxyCl. 4al kyl ) (C1. 4al kyl ) am no,

(hydr oxyCl_R&istldrdden; Hedd;iptidori fRins; dabkithaloC¥AIk R irfial®d; GhikgRk Y1 oxy,
p

1. hal ) i per A2y (o Ry RO eonsf ) oo R 1. il kyl . 20
hydr 0xyC1_4aD{;6!alzk5flsmkﬁon)dti l(yﬂ;ai!yﬁf)pymxlglaiqux!y) di!GCn@a,lkyl)amino; cyano; thiophenyl;
G (CLtel ! oo, AALORICL AL Ao miegt
oxazolyl; oxazolyl substituted with aryl and Cy_galkyl;
Cj.salkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl;

30 Cj-ealkylmorpholinyl; piperazinyl; Cy.galkylpiperazinyl;
hydroxyCj_salkylpiperazinyl; C;.galkyloxypiperidinyl; pyrazoly; pyrazolyl
substituted with one or two substituents selected from Cy.galkyl or trihaloC_galkyl;
pyridinyl; pyridinyl substituted with Cy_salkyloxy, aryloxy or aryl; pyrimidinyl;
quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents

35 independently selected from halo, C;.¢alkyl, C;.galkyloxy or trifluoromethyl; and

R’ is hydrogen; halo; hydroxy; amino; nitro; trihaloC.galkyl; trihaloC) _galkyloxy;
Ci.ealkyl; Cy.salkyloxy; Cy_galkylcarbonyl; Cj.galkyloxycarbonyl; Cy.¢alkylsulfonyl;



5. A compound as clained in claiml and 2 wherein nis 1 or 2; t is 0, 1, 2
or 3; each 25 Qis R is -C(ONH(OH); R2 is hydrogen or Cl.6al kyl; each R3
i ndependewblog/or@pr esents a hydrogen atom R4 is hydrogen; PRI/EPS3/RSUT 0ogen or
A Cl1_6al kyl oxyCl_6al kyl; is a radical seg4ected from(a-1) or (a-20); each
S is independently O or 1, and each R6 is independently selected from
hydr ogen; t hhypbeyfyikealkyliraayloxy; dit€hzakyldamipb; cyeherpyidingl; gheeylyor shebgit i t ut ed
with one 30 s ey 1S of ; g :

C1 0l Kyl oy, oG A e S o ARG s 07 10y gl
accordi ng to €r-edlkyleXy ortggolomethydct ed from conpounds No. 13, No. 15, No.
2, No. 5, No. 21, No. 4, No. 24, No. 32, No. 26, No. 36, No. 38, No. 39,
35 No. 4%, gﬁ 41, No. .42, No. 43, No. 44 and No. 35. WD 03/076401

PCT/ EP03P0251 7A comepoppd e deimedypyclain 1wbeteify 21 -NH O Co. No. 13 Co. No. 15

N H S I \ \ R®and R’ ard dh/indepbhddntt séibdiéd’frdﬂ@'hyﬂrdﬁ/@ﬁ,gygfoxg, N O Co. No. 2 Co.

No.5NHOI/\dNH(gI1k/1/.N LN Y HORN | 7 CH3OH, Co. No.
21 Co. No. 4 RydrexyGueglkyl amingfquealkylor amingagyl, " \ y NN eR NN\ \ \ )
IN'""'" H OR)ishydrogen, Cardalkpl, Cemcyloalkyl4hydios L 1 GaMFB G calkyBRyERGlkTor No.
32 di(C.¢alkyl)aminoCy_galkyl;

10 ‘® is a radical selected from (a-1), (a-2), (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), (a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-27), (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-43) or (a-44);

15 eachR®and R are independently selected from hydrogen; halo; hydroxy; amino; nitro;
trihaloCj.galkyl; trihaloC;_galkyloxy; Cj.¢alkyl; Cy.galkyloxy;
Cr.ealkyloxyC)_galkyloxy; Cy.ealkylcarbonyl; C.galkylsulfonyl; cyanoC,_galkyl;
hydroxyCj_ealkyl; hydroxyC,_galkyloxy; hydroxyCj_galkylamino;
aminoCy_galkyloxy; di(C;.galkyl)aminocarbonyl; di(hydroxyC;_galkyl)amino;

20 arylCy_galkyl)amino; di(C;_galkyl)aminoC.galkyloxy;
di(C;_salkyl)aminoC_galkylamino; arylsulfonyl; arylsulfonylamino;
aryloxy; arylC,_galkenediyl; di(C;_galkyl)amino;
di(C.ealkyl)aminoC,_galkyl; di(Cy.galkyl)aminoCy.¢alkyl(Cy_salkyl)aminoCy_galkyl;
cyano; thiophenyl; thiophenyl substituted with

25 di(C,.¢alkyl)aminoC_galkyl(C;.galkyl)aminoC_galkyl, di(C;.¢alkyl)aminoC,_.galkyl,
Ci.ealkylpiperazinylCy_galkyl or di(hydroxyCi.galkyl)aminoC;_galkyl; furanyl;
imidazolyl; Cy_galkyltriazolyl; tetrazolyl; pyrrolidinyl; piperidinylC_galkyloxy;
morpholinyl; C;_galkylmorpholinyl; morpholinylC;_galkyloxy;
morpholinylCy_galkyl; C;_galkylpiperazinyl; C;_galkylpiperazinylC,_galkyloxy;

30 Ci-ealkylpiperazinylCy_galkyl; Cj.galkylpiperazinylsulfonyl;
aminosulfonylpiperazinylC;_galkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCy_galkyl; di(C;.¢alkyl)aminosulfonylpiperazinyl,
di(Cy.galkyl)aminosulfonylpiperazinylCy.galkyl; hydroxyC,_salkylpiperazinyl;
hydroxyCj_ealkylpiperazinylC,.galkyl; C;_galkyloxypiperidinyl;

35 Cj.salkyloxypiperidinylCy_galkyl; hydroxyCj.ealkyloxyC,_galkylpiperazinyl;
hydroxyCj.ealkyloxyC;.ealkylpiperazinylC;_galkyl;



OH/\/\N- NON ~1IN\ HONH-NH O .0.85 C2HF302 .1.11 H2O Co. No. 26 Co.
No. 36 HONHH P HONH CN~N'--~ ~N sz- OHS\ hp OOO0-0 Co. No. 38 Co.
No. 39 WWO3B07@401 PCT/ EP03/ 02517 -87 <~' /O HO NH -N NPOI/BEG/MH1Hs: H O
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conposi tion ¢ 1@?@!6@3%&8@ |tl¥10§§i'ﬁﬁﬂ§la% (ﬁﬁr Pbﬁftﬁteﬁ@qth tg'%

active ingredi a th PtIC Ilﬁde ective a as
clained 5 i nsug’ﬁ%ﬁuﬁ’?tis‘? %fr testsihgloCpsaliy Wjj"é}' pPﬁéﬂqfﬂb)deut i cal
conposi tion a&ubeﬁt&teﬂm‘ith ;. gﬂll@l]mﬂor\ldﬂﬂl{ Byrimidirye; q@hﬂﬂmp ol phéy1 3seapt abl e

carriers andacor‘rp as clained in claim1 t
5 bstitute w1t one, two or three substltuents mdependently selected from halo,

amino, Cy.galkyl, Cj_galkyloxy, hydroxyCj_salkyl, trifluoromethyl,
trifluoromethyloxy, hydroxyCj_salkyloxy, C_4alkyloxyCj.qalkyloxy,
aminoCj.4alkyloxy, di(Cj_galkyl)aminoC;_salkyloxy, di(C;_salkyl)amino,
di(Cj_4alkyl)aminoC;_4alkyl, di(C.salkyl)aminoC;_4alkyl(C 1-4alkyl)aminoC_4alkyl,

10 piperidinylCy_4alkyloxy, pyrrolidinylC;_4alkyloxy, aminosulfonylpiperazinyl,
aminosulfonylpiperazinylCj_4alkyl, di(Csalkyl)aminosulfonylpiperazinyl,
di(Cy.4alkyl)aminosulfonylpiperazinylC;_salkyl, hydroxyC;_salkylpiperazinyl,
hydroxyCy.4alkylpiperazinylC)_4alkyl, Cy_salkyloxypiperidinyl,
Ci-4alkyloxypiperidinylC_4alkyl, hydroxyC;.4alkyloxyC_salkylpiperazinyl,

15 hydroxyC_4alkyloxyCj_4alkylpiperazinylC;_4alkyl,
(hydroxyCj_4alkyl)(C;_4alkyl)amino, (hydroxyCj_salkyl)(Cy.4alkyl)aminoC_4alkyl,
pyrrolidinylCy_salkyloxy, morpholinylC_salkyloxy, morpholinylCy_salkyl,
Ci.-4alkylpiperazinyl, C;_salkylpiperazinylC;_salkyloxy,
Cj-4alkylpiperazinylCy_galkyl,

20 hydroxyCj_4alkylamino, di(hydroxyC,_salkyl)amino,
di(C;_4alkyl)aminoC;_salkylamino, anﬁnothiadiazolyl,
aminosulfonylpiperazinylC,_salkyloxy, or thiophenylC_salkylamino.

5. A compound as claimed in claim 1 and 2 whereinnis 1 or 2; tis 0, 1,2 or 3; each
25 Qis N ;R'is -C(O)NH(OH); R? is hydrogen or C;alkyl; each R®
independently represents a hydrogen atom; R* is hydrogen; R is hydrogen or

Ci-¢alkyloxyC_galkyl; is a radical selected from (a-1) or (a-20); each s is
independently O or 1; and each R® is independently selected from hydrogen;

thiophenyl; furanyl; benzofuranyl; phenyl; or phenyl substituted with one
30 substituents independently selected from Cj.galkyl, Cy.galkyloxy, hydroxyCj_4alkyl

or di(C;_4alkyl)amino.

6. A compound according to claim 1, 2 and 5 selected from compounds No. 13,
No. 15, No. 2, No. 5, No. 21, No. 4, No. 24, No. 32, No. 26, No. 36, No. 38, No. 39,
35 No. 40, No. 41, No. 42, No. 43, No. 44 and No. 35.



are intimately mxed. 10 9. A conpound as clainmed in any of clains 1 to 6
for use as a nedicine. 10. Use of a conpound as clained in any of clains 1
to 6 for wbhesemof act ure of a nedicament for the treat me®CT@#P03/02517
proliferative diseases. 15 11. A processgfor preparing a conpound as
claimed in claimi1__characterized hy reacting an internediate of formila
(I'l') with ap appropriate acid, q\,ﬁﬁas fo exanple, trifluor& agstic E‘Cid,
yielding a hydroxam c acid of fgqrrmula (l1-R), wherein R is - O)L’NH(C]—l) 20
WO 03/ 07640QL PCT/ EPO3/ 02517 @ 4 RS =F'(CH2)n Il CF3 ' I{f _S
~qg~ H(\ / N,Z(C(R3)2)~ N | Y O 4 (I1) Q HO._K=X - (CHZ)n ~5
I H/> ,Z(C(R3)2)i O IQZ (I-a) 12.] A method of detgcding or
I

i denti fyi ng a HDA& bﬁ?o cal sanpl g conp i dgt ing or
measuring the fo ~4' conpl ex between a“-dbelLléd] tbnpound 5 as

defined in gt armf-t—)—amd~a~HBA€ —33— Ratt+on—of— cer—agent s
and a HDAC | nhi bitor a$&ocNai ed i n any clains 1 €o. 0. 150
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7. A pharmaceutical composition comprising pharmaceutically acceptable carriers and

as an active ingredient a therapeutically effective amount of a compound as claimed

5 in claim 1 to 6.

8. A process of preparing a pharmaceutical composition as claimed in claim 7 wherein
the pharmaceutically acceptable carriers and a compound as claimed in claim 1 to 6

are intimately mixed.
10

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

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.

15

11. A process for preparing a compound as claimed in claim 1, characterized by

reacting an intermediate of formula (II) with an appropriate acid, such as for

example, trifluoro acetic acid, yielding a hydroxamic acid of formula (I-a),

wherein R' is -C(O)NH(OH)

20
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4
T 0 CF,COOH

= D il
O o

a j\ T‘
Q=X ~(GHy),
\_I )——r\_/z—z—(C(R%z)rN—? —(®

(I-a)

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
5 as defined in claim (I) and a HDAC.

13. A combination of an anti-cancer agents and a HDAC inhibitor as claimed in any

of claims 1 to 6.

10



