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The dynamic equilibrium between histone acetylation and ‘de\ééetylation‘ is essential qu |

normal cell growth. Inhibition of histone deacetylase results in cell cycle arrest, cellular
30 differentiation, apoptosis and reversal of the transformed phenotype. Therefore HDAC

inhibitors can have great therépeutic potential in the treatment of cell proliferative |

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

The study of inhibitors of histone deacetylases (HDAC) indicates that indeed these
35  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 differeﬁtiation of Friend
leukemia cells and others. TSA (and suberoylanilide hydroxamic acid SAHA) have
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enzymatic activity and also show advantageous propertles such as cellular activity and

©  increased bioavailability, prgferably oral bloavaﬂablhty, and have little or no side
20  effects.

: The novel compounds of the present invention solve the above descnbed problem The :

compounds differ from the prior art in structure.

25  The compounds of the present invention show excellent in-vitro ‘hiStone‘ deacefylase
inhibiting enzymatic activity. The present compounds have advantagedus 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
compounds of the present invention show good metabolic stability and high
30 . bioavailability and more particular they show oral bioavailability.



10t is 0, 1, 2, 3 or 4 and whent is O then a direct bond is intended;
each Qis nitrogen or each Xis nitrogen or 15 each Y is nitrogen or -CH
each Z iswoisinogen or 20 R' is =C(O NR7R8, -NHC(O) R9, PCT/EP03/02514
-C( O -Cl1_6al kan' edi yl SR9, -NRLOC(O) N(O4rR9, NR10C(O) Cl. 6al kanedi yl SR9,
-NR1OC( O pASK y group wherein R7 and R8 are
each mdeSgyégr?%:ﬁg seng%ta%ag mdﬁegirt(gglg%%hydroxy Cl. 6al kyl

hydr oxyCl. 6al kyl , am noCl. 6al kyI or aginoaryl; 25 R9 is |ndependently
selected from hydr ogen, ;C1l_6al kyl, C¥. 6al kyl carbonyl, arylCl. 6al kyl,

Cl. 6al kyl py' razi nyl , =9;@ne y}f—Fﬁ(ngh none or nethylimda' zolyl; R10

i s independently sel ecte E?m-mad 3@ ; Ry is hydrogen hal o,
hydr oxy, am no, nitro, kyl aI kyI oxy, | uoronet hyl, 30

di (Cl_6al kyl ) am no, hydr oxy m no or naphtal enyl suI fonyl pyr azi nyI -L- is a
direct bond or a bivalent r&dical selected from Cl_6al kanediyl,

Cl_6al kyl oxy, ami no, ‘carbonyl or ani nocarbonyl; 35 each R3 independently
represagnt Sth@]\h?ﬂflé)ﬂ)?ﬁs ahe %c&ﬂféaﬁ'yﬁkrc cAHQiIRbE 3 tLMd theRbreed by a
substituent selected fro ;. WO 03 .076400 PCT/ EP03/02514 -4 R4 is

hydr ogen, HgEHGK ylsoa?ﬁqwf’ﬂﬂ%%‘@@?&(‘ﬂ g4k kyl , C1-6al kyl, CI-6al kyl oxy,
ary1Cl-6al kyl , ‘am nocarbonyl, hydroxycar bon |, am noCl 6alkyl, ‘
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each Y is nitrogen or ~ ;
o —CH~
each Z is nitrogen or = > ;
20 . R!is —C(O)NR'R®, -NHC(O)R®, -C(0)-C.¢alkanediylSR’, NRC(O)N(OH)R’,
. NRY™C(0)Ci.¢alkanediylSR’, -NR'’C(0)C=N(OH)R’ or another Zn- chelatlng- |

~ group
wherein R’ and R® are each 1ndependently selected from hydrogen hydroxy, :

Cialkyl, hydroxyCy_ealkyl, aminoC;.¢alkyl or aminoaryl;

25 R’ is independently selected from hydrogen Ci.salkyl, Cy. 6a1kylcarbony1
arylCy.ealkyl, C1-6a1ky1pyraz1ny1, pyndmone pyrrolidinone or methyhrmdazolyl;
R is independently selected from hydrogen or Cy.galkyl; | |

' | R?is hydrogen halo, hydroxy, amino, nitro, Cy.salkyl, Cy.¢alkyloxy, tnﬂuoromethyl
30 d1(C1 salkyl)amino, hydroxyammo or naphtalenylsulfonylpyrazmyl

-L- is a direct bond or a bivalent radical selected from Cy_galkanediyl,

C;.¢alkyloxy, amino, carbonyl or aminocarbonyl;

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

replaced by a substituent selected from aryl;
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di (Cl- 6al kyl ) am nosul f onyl am no( C1- 6al kyl ) am noCl. 6al kyl; cyano;

t hi ophenyl; thiophenyl, substituted with

di (Cl- 6al wolopani4p@Cl- 6al kyl ( Cl- 6al kyl ) am n' oCl- 6al kyl ,'  PCT/EP03/02514
di (Cl- 6al kyl ) am noCl- 6al kyl , Cl1- 6al kyl-@i per azi nyl Cl1-6al kyl, hydroxyC
1- 6al kyl pi perazinyl Ci -6alkyl, 25

hydr oxyCl- 6al kyl oxyCl- 6al kyl p| perazinyl Cl-6al kyl, di (C 1-6alkyl)

am nosul f ony Rﬁera2|nylc 1- Ryl , Cl- 6al kyl ox %@erldlnyl Cl-
6a|ky|oxypio- i di nyl Cl1-6al k Qprphollnylcl gal/kyl ,

hydr oxyCl- 6 _6al kyl pafTiosL-6al kyl , off

dl(hydroxy< al_l am noCl 62 , furanyl; f UNENnyl substituted with
hydr oxyCl- 6ar kyI “nzofuran | ; gazol yl ; 30 oxazolyl; oxazolyl

substitute )t h aryl and 0?al kyI Cl- 6al kyld.sfyazol yl; tetrazolyl;
pyrrolidin i pyrrolyl; i 9519 di nyl Cl 6al kyl oxy, nmor phol inyl;
Cl- 6al kyl m)rphol i nyl; m)rphol i nyl C 1-6al kyl oxy; norpholi nyI Cl- 6al kyl ;

m)rphol i nyl 1 6al kyl am I |,Cl-<6al kyl am noCl_6al kyl ;
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hydr oxyCl- 63l Bkﬁ%ﬁﬁb@y% kyllswrd@(ugaﬂ&@érhmbaa eﬁkﬂﬁnﬁhﬂ Cl- 6al kyl ;
Cl- 6al kyl oxyp|

1-6al k ‘
pi peri di nyl @EYIWRWaﬁﬁuﬁﬂgmﬁ%’cgéégyper :lﬁ‘/‘:l@f\{rﬂ f“ﬁ‘)‘fggm’nod 6al'kyl ;
o o B ok BTLARE, ubghlthoa noC -6 91
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hydr oxy C1- 68i(kyleel 19%@0@&641 YI(Crgiabigy amafhﬁa%éﬂ *kyl ) ami noCl- 6al kyI
pyrrolidi nylaﬁam(ﬁajf&wlamﬁw@logau@u)@yﬁ@ 6al kyl oxy; pyrazolyl; thi opyrazol‘y‘l ;

Vi L R T bl

aryl oxao or at(yll6albylbamndsuh@>hymﬁumdﬂnaﬁyyﬂbm}lm m di nyl pi perazi nyl ;

t ﬁte;]aryglrjgg%/l:{(tbm Qgﬂﬁn@ngﬁﬁ%&ﬂ){h&(ﬁ ?ﬂkﬁﬁmng@fkaﬂ@l' RYno; 'tﬁi‘éﬁﬁéhyl phenyl ;

P Y ‘thiophenyl substituted with di(C;.galkyl)aminoCj.galkyl(Cs- 6aliyl)ammoC1 galkyl,
di(C. 6a1kyl)amlnoC1 ealkyl, C1 5a1kylp1peraz1ny1C1 6alky1
hydroxyC;. 6alkylp1perazmy1C1 galkyl,

25 hydroxyCi.galkyloxyCj.salkylpiperazinylC;. galkyl,
di(C-galkyl)aminosulfonylpiperazinylCi.¢alkyl,

C;.¢alkyloxypiperidinyl, C;_galkyloxypiperidinylCy.¢alkyl, morphohnle1 6alkyl
hydroxyCy.alkyl(Cy-galkyl)aminoCy.ealkyl, or di(hydroxyCi.salkyl)aminoCy.ealkyl;
furanyl; furanyl substituted with hydroxyCj.galkyl; benzofuranyl; imidazolyl; -

30 oxazolyl; oXazolyl substituted with aryl and Cy.galkyl; Cy.salkyltriazolyl; tetrazolyl;
pyrrolidinyl; pyrrolyl; piperidinylCj.galkyloxy; morpholinyl; Cy.¢alkylmorpholinyl;
morpholinylCy_galkyloxy;
morpholinylCj.ealkyl; morpholinylC;.salkylamino; J
morpholinylCy_galkylaminoC_galkyl; piperazinyl; Ci-¢alkylpiperazinyl;




| ndependent|ly selected fromhal o, amno, nitro, Cl-6al kyl, Cil-6alkyl oxy,
hydr oxyCl-4al kyl, trifluoronethyl, trifluoronethyl oxy, hydroxyCl-4al kyl oxy,
Cl- 4al kyweuwBfomge , Cl-4al kyl oxyCl- 4al kyl oxy, Cl- 4al kyl orgacaposomsii4 25

am noCl- 4al kyl oxy, di (Cl-4al kyl) am noCT-4al kyl oxy, di (CLl-4al kyl)am no,

di (C1-4al ky| a nocar bon Cl-4al k 4al kyl, di (C 1-4al kyl
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1- 4al ky| ) an€nealkylpiperaeiyl ¢ anikytamin @aikywkgaﬂlsymwm@nx ufoylil | di(C
1- 4al kyl |

0 (1 Xal iy ThASS G per BT, ?‘é’ f‘%ﬁ{ﬁ‘yii;“%ﬂ%fe%éﬁ“ VLm0, 35
pi per i di nyl mm@aulmtn@era@w Cobakylngi(Exs B%‘rﬂfonylp erazin
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di (C1- 4al ky]

i (CL. 4 &m%a?wé el oGO asst R Exosliigpypiperidinyt

gdz oryCll 4@} Mkﬁbg@ip@dﬂwcl 6M1gpy@z¢%g?¥ﬁmm§ C1- 4al kyl , |
a 0X ridin -

Cl- 4a|1 zl oxéﬁ?‘ﬁ@?ﬂ&% q%f\é\%{&%( ?J@Ih%g( oxyCl- 4al kyl oxyCl 4al kyl p| per azi nyI

hydr oxyC 1- @Ldamymmmnﬂ)ih@Dwag yDapineCr-salkylegino;

(hydroxyCl- ar alkyl)aminoCy_galkylaminoCy_galkyl;
(hydroxyCl @r% 4a| 6£n2€r}§C1y3?I kyl, - d?l( hydréxyCl 4al kyl ) am no,

di (hydr oxydy F@E"iﬂ% Rl}’FraZ*‘U anyl, furanyl 5 substituted with

- CH=CH- CH= dro)@(l‘lrf,(alldyﬂb@ﬂ gﬂlkﬂpiﬁewzmylﬂlrgaﬁdyil di nyl C1- 4al kyl oxy, |
0! phabi Ril ey T SR oSG &41%2@18%@15*“1&"?1 A Ber azi gl |
Cl- 4al kyl pi mirazyﬁlydalkytammeﬂ:kgaﬂlmlphﬂalerqummal ﬂDW@Qyﬁa yh s
pCIZI_péelgﬁilyP)p/): raZI {Zbialg%ii éﬁ*&iﬂ lﬁ)l(@Fiafl’i@}}l&w EYradalyk hiopyrazolyl; pyrazo}yl |
4al kyl pi perMHW@me@FWWﬁ’ﬁWH@E&S@%‘}tﬂfromt%tqaw§/8?%‘B?]Ppr#ﬁ'ﬁl}(ﬂyI pi per azi nyI ,
tlet re?Ihéf'LOl a}%ﬁdﬂl l% | %ﬁ@e}riluﬁgdic @kh@lgamyloxgjl asloxgionyyiymyniadingial kyl ami n
éplalokylz Bi p)ér CH?QXAI Xwg‘tdﬂﬁ' ¥y b e?gﬁ%ﬁg@‘rﬂmgg}y% erazm}(')lclfac‘lkyl |
1. 4al ky! pi pguihelim] s dptexyiCphenylalbsyituainitio Ghd +wabkhkeenuhgiienizal kyI , 15
Py o1 40 RS el YAl i ko {81 A0TC) el Ctﬁf‘lk ranino,
am not hi adi bydsbxyCi-sabel, ﬁ@ﬂu@fpm@%’b %ﬂ?‘&?@ﬁ%’@y Y4¥9’W y@@/ﬂi‘”‘y’
thi ophenyl Gg; AAkhiBHyN @ |_4alkyloxyCy_galkyloxy, Ci_salkyloxycarbonyl,

25 aminoCj.salkyloxy, d1(C1_4a1kyl)am1noC1_4a1kyloxy, di(C;.4alkyl)amino,

o di(Cj_4alkyl)aminocarbonyl, di(C1-4alkyl)aminoC1_4élkyl,
di(C1_4élky1)aminoC1_4'a1kylamin0C1-4a1ky1,
di(Ci_4alkyl)amino(C1_4alky1)anﬁno, di(Cy-4alkyl)amino(Cy.4alkyl)aminoCy salkyl,
di(C14alkyl)aminoCy.4alkyl(Ci.4alkyl)amino, o

30 di(Cl_4alkyl)amin0C1_4a1kyl(C1_4a1ky1)amin0C1_4alkyl, |
aminosulfonyiamino(C1_4a1ky1)amino,
aminosulfonylamino(Ci_4alkyl)aminoC1-4a1ky1,
di(C1-4alkyl)aminosulfonylamino(Cj.4alkyl)amino,
di(Cy-4alkyl)aminosulfonylamino(Cj_4alkyl)aminoCy_galkyl, cyano,

35 piperidinylCy_4alkyloxy, pyrrolidinylC.salkyloxy, aminosulfonylpiperazinyl,
aminosulfonylpiperazinylCy.4alkyl, di(Cy.4alkyl)aminosulfonylpiperazinyl,
di(C.4alkyl)aminosulfonylpiperazinylCy.4alkyl, hydroxyC;.4alkylpiperazinyl,
hydroxyCj.4alkylpiperazinylCi.salkyl, C;.4alkyloxypiperidinyl, |




each R5 and R6 can be placed on the nitrogen in replacenent of the
hydrogen; 20 aryl in the above is phenyl, or phenyl substituted wth one
or nore swbaBiotasemt s each independently sel ected from halPeI/ERL3/@xlky| |
Cl_6al kyl oxy, trifluoronethyl, cyano or-8-hydroxycarbonyl. 25, The term

"hi st one deaget Ak Qb &or 1 @, o 1. Qpd bist or [ cetylase" is
used to idgg{'fagléﬁgﬂg (1)ﬂ eq@hﬁgél'%lf}ghhyid_gdxg ?bé%l?(gloé?é}ﬁ%@@@?ﬁa%gﬁw t% a

hi st one deackxdjaéa-salloxynsdkylppgrazinglGerlivl.ty, nore particularly its
enzymatic achiiokye, RIRC | Akyhirkh6 B adeFCLLIkARE, SIRMIBLhSCAGILY] LY
means reduci ng the abil] of a_ histone deacetyl'ase to " renove an ‘acetyl
group from adlﬂWéfQMQ.l-Wlké‘gWBI ‘}‘,hyg{%ﬁcﬂﬂﬂﬁb's@l%ﬁci-salgﬁe@ir%% fugangd  t he 30
hi st onesdeacmytita&eIWiﬂm(bﬂiﬁgﬂ-@Hd@He,s;>y&ﬂaﬁdﬁnbi¢li_gancynfpyﬁohafmymga%@mﬁ y: ase
than the. corBeRpLgRoBRBEHE TR SoreRiny TR At red to. produce soms.
ot her, unr el mbmptolnydCpgilkybhméfof swiphoRsyl(s galkilandtiieC f alel gipegazitef,i ni ti ons
and herei nafter i erq 0 - hro nd i odo; -
Gl aar kyl " dey rHisspald C b ol RE o) Broeradi RGBT o

radi cal s havengliiriperazinglC4.selkyh 6nsalkpipipesgitylGeqallglaminget hyl, et hyl , |
el i1 G P POl RniFRICH ety o e L e BB € bon
atoms such agﬁrﬂ?Yéopéggﬁﬁmpla?gmwﬁf1—@1%9%9@11% SEInSFa4ekPIOEPO3/ 02514
bi val oht st e GhL At nChet Ehal e sat 1 ared hydr ocar bon T adi cal s

havi ng from @L’Jl3%}(%11)@5?Swﬁglygf%yg‘éﬂﬁﬁg@n?gwagﬁ 2 et hyl ene,

1, 2- et hanedi@h-salkylpiperidipahéuidyoxyC 4alkyliaamineCydalkylamBoGemlbyledi yl-,

1, 6- hexanediyl: t ched i soners thereof such as, 2.5

met hyluggnt ar%’gflgﬁ@’k%‘{gmwpent anedi yl, 2,:2-di net hyl but anedi yl', - 2, 3-

di met hyl but dWeexyf1-aalkylaming, hxdroxyGi-slliviaming@)1a/kyldef i nes CL_ 6al kyl

co_n]E ?i ni ng tdﬁﬁgalkwﬁgﬂ?@hﬁmyﬂaﬂﬁ%d’?mhig@lbiﬁlﬂgbﬁi tu_enths fo(r]I gxarrplhec‘I ‘
trifluoromethyl ; ene . fines, biyal ent straight an ranche

chai n hydr Q@Rﬁ?}%ﬂ%@ﬁ?’@ﬁﬁ?@kﬁkﬁ%@h‘é” %frFBmPﬁ @é“%@ﬂ@“’gﬁ% having from2 to
6 carbon akaiERSahdR%asn bk placed anlemitretenan eghlademetOof2h@hpregsaei vl | 4

3- but epedi yl, 2-pentenediyl, 3-pentenediyl, 3-nethyl-2-butenediyl, and the

| i ke; am noaryl defines aryl substituted with amno; C3_ locycl oal kyl

i ncl udes cyull ircthhpbievwdaphenyl.grehpsyl sebstinged wghno8e pomo® wastiboenss esbch  as
cycl opropy! i fped RRHY ¥di tSdFrbHﬂfa’iB X, alRYIC PR il GHGHOMBGK Wanoor .
cycl ohexenylu,ld%cycl o%e teg/l , cyc o‘o’ctlﬁ‘ ahg9 € ﬁ%e. 15°T e?l;’(e a%(?"oe{not her .
Zn- chel at i ngvgios¥rbenters to a gr oup, which is capable of interacting:
with a Zn-ion, which can be present at an enzymatic binding site.

25 . The term “histone deacetylase.inhibitor” or “inhibitor of histoﬁé deacetylase” is ﬁSed to
identify a compound, which is‘capable‘ of interacting with a histone deacetylaSé and
inhibiting its activity, more particularly its enzymatic activity. Inhibiting histone

~ deacetylase enzymatic activity means reducing the ability of a histone deacetylase to
. remove an acetyl group from a histone. Preferably, such inhibition is speéific, i.e. the

30  histone deacetylase inhibitor reduces the abﬂity of a histone deacetylase to remove an
écetyl 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.

As used in the foregoing definitions and hereinafter, halo is generic to fluoro, chloro,
35  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-methyléethyl, 2-methylpropyl and the like; C, salkyl includes C, ,alkyl and the higher

homologues thereof having 5 to 6 carbon atoms such as, for exarhple, pentyl, 2-methyl-



Phar maceutically acceptable addition salts enconpass pharnmaceutically
acceptabl e acid 20 addition salts and pharmaceutically acceptabl e base
addi ti on wel®7640ihe pharnaceutically accept abl e aci d addiPCT@EPOZadSI$S as
ment i oned her ei nabove are meant to conprise the therapeutically active

non- t oxi ¢ g&? 'ztmeeﬂ%%gh@ LRt 1k¥"‘ﬁcglk%xﬁ§:h¥m Mdaerﬁfstr&gﬁﬁwcﬁ (1)

are able t fm “The co unds o orrru16 have basi"c properties
can be convanachdd phamddaawrgh@hydxowbmrcmﬂioﬁlsam&mgtfam ¢ taticarbanl diotisauck 5

salts by ”a%aitok Q%@ﬁlk%&ﬁ%lﬁné q%t%ﬁéalﬁm 6 Hédlﬁltﬁ4% {agedl fAppropriat e

acids conpris ani’c hal i c aci ds,
e.g. hydr oc1h$-@¢mténqslﬂylhy6ﬂiéb¢r@ﬁ%an @ral@hfpé igpmets thﬁrwﬁsewh phésphori c and

E ?ef : l ggogghftﬁ ylp @ﬁt?%rdgﬁm ﬁleﬁﬁil : ta‘h@@ﬂiﬂ 23, dlwhytuﬂigﬁmi 7,2 @ﬁet Iocal c

iflu i [ uvi xal i
nal oni c, ‘E‘WB’“ qn'é’@yf’ taﬁég‘? ﬁ%@l @fkyl Hgﬁ? 16 W@‘nlﬂ% o
tartaric, adetnucal, orﬁfmmtﬁahmmsﬁlmnmts for%mapbsnﬂﬁmmthybmeﬂtemdﬁyloni c,
p-t ol uenesuj f.oni.c. .cvcl am sali,c anm ani ¢ and t he
| i ke acids. dey He %gﬂﬁ%ﬁkﬁghpéndfbg?%wé fﬁl? hgﬁoﬁ?{g glcélgs C&P@irﬂﬁ P ties may
be convert etuble thhéand hplireg remetoi Goaion aamneplcalalSefODa}wIdctchthmcdly}sal ts by
t t

reating sa jlof gatwetdsz- ShtbA R%lg% Bélggrwdfyloi g‘igﬂ%—@%&xe %nd

Appropri ate or s co rise, € ammonrum salts
the al kal i ﬂémhke‘eawmpawlv@aﬁm@rwﬁwt% fgth aémgo the lithium sodium

pot assi.um g @b}k@ﬂm@ﬁh@s ¢y&11§ ﬁ&&r@cﬁaﬁa gﬂ@apé hm%ﬁ tastowotdarvahg%am bases,
Rik

e.g. the‘benzthln anine salts
i £ am no Serdepenehorc i srelnetn 2P SRR SBibSrndl ' ke Vo
03/ 076400 E@]bﬂi@ﬁt@;@ﬁiﬁtylaﬂsﬂ)th‘éﬁfket erm"acid or base addition salts" also
conpri ges the hydrates and the solvent addition forms, which the conpounds
of forimula (1) are able to form Exanples of such forms are e.g. hydrates,
al cohol at edhaermn faaother@n-chelating greppn refare focbenasps Wik is dapavest ¢ forns of

conmpounds  @ftefaBfiNBNvRh & Zh ion A%hikB 85h bé‘%‘é@én‘ﬂat AedizpRai@bindRgssé.bl e conpounds
made 'up of the same atons bonded by the sane sequence of "bonds but havi ng

di fferent three-dinensional structures, which are not interchangeabl e,
whi ch the @Ehamocadtically aéaepmbleaad(ﬂti)onrmlys AROAPAS. phbhhmﬁtmnllyabw;)%le avedt i oned

or i ndygat %9 M?al% a@ﬁ‘gﬁi‘rpagg& ﬁﬂﬁ]ﬁcc% ane b%seCEJB‘i’t?‘%{‘s%lte%o”passes the 10

m Xt uré of a pPOSSi €reoc i SONeric Swhi ch sai d
conpound npgmnacgug:gklx scceiablg amdaddrt@nmavs sonentioned hereiabetearenwentsoand/ or

enant i oner g, F)ngehtﬁe utlmlyl%EHJ/éar'iorxstfokfé%iHﬁdﬁfon%%ltq?&%”%iéﬂ% Al
stereochem cally 1sqne f of B rrgoun s, of fornu both in

e
pure form SPIPPIISHf f&rmukam T a@&éﬁ fgpndpe g @Powwgﬁﬁsamlaoﬂ)o‘éhlé P¥ced
wi t hi nt he bagoppelfics b 1Y meated in\iki piifmaddutidiley dcepthisle afiohadtioh the

Corrpougjs (s)ziltsfb%/rtgéuahng gaﬁ béde Form Wi rllltanta%pr%%ng{e aetd. K‘ppropnate acids compnse
for example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobrormc‘
© acid; sulfuric;‘niti‘ic; phosphoric and the like acids; or organic acids such as, for.
example, acetic, trifluoroacetic, propanoic, hydroxyac‘étic; ladtic, pyruvic, oxalic,
malonic, succinic (i.e. butanedioic acid), maleic,‘fumaﬁc, malic, tartaric, citric,‘ ‘
30  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 thelr
pharmaceutically acceptable base addition salts by treating said acid form with a
suitable organic or inorganic base. Appropriate base salt forms comprise, for example,
35  the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium,
‘ poi:assium, magnesium, calcium salts and the like, salts with organic bases, e.g. the
benzathine, N—methyl-D-glucanline, hydrabamine salts, and salts with amino acids such

as, for example, arginine, lysine and the like.



conpounds of formula (1) wherein one or several nitrogen atons are
"oxidized to the so-called N-oxide, particularly those N-oxides wherein
one or noOWe 03f07d¢4b@ pi peri dine-, piperazine or pyridazi nylPCAiRPODOESNE ar e

N- oxi di zed. 20 Some of the corrpounds ofl@-ormula (1) may also exist in their
taut oneri c forns. “Su for o\l not explicitly indicated in the
above form}lrhﬁ LT %rn‘%ﬁéaaa%“%%ﬂ %a%ﬂnpweﬁﬂiwmewéﬁ%e%w%e present
i nventi on. aaaltMMmmsewhmde bengiunds deformtie)tes able cofipu Biamplesiopr mul a (1)

i s nmeant t%uél{]ﬁ)llfﬁgerl & %glp.{‘ates %ggh %Se*}lfltgrtﬁ?hw acceptabl e addition salts

and all stereoiso the terns "histone
deacetyl ase” and "HDAC' are intended to refer to any one of a famly of

enzynesst hate h&HP%EeB&hkMicad ;y%&’r%nfcrf&% (ﬁ% fi‘lgg’ %I%{ﬁé?(l?f gs 3%q | ysine

resi dues at the termnus o I st one. ervvl se i cated by .
context, t herefte datings; alk pasaiblej comperpds maslerusr afithe WOIMF beusled byt ssinme

including kbquehilof Hﬁ%ﬁs buﬂ'l’?awdé‘hlfféiﬁﬁt thie- (ﬁl'h@ﬁ@l&ﬂﬂ’ stﬁ%ﬁbﬁ%&;hléﬂﬁf@ﬂ&ﬁ?’a‘c
[imted to

proteins or i ncl t are

HDAC- 2, HD 1‘§H ﬂ%ﬁ@eﬂw it CfS’mPﬂEH)-(& Cgt% Wayms% Uplesscoterying

HDAC- 10. Thentbsddosrdndieated i dmcaﬂeﬁngBQf 350ﬁl@6mntﬁd1c6ﬂhp£§sés taeot ozoal or
fungal ;sou I nteresti n S nsi sts,of .those :
corrpou%@ls (E)rfci }??l(r)ér%nffﬁlfﬁo(sflge 3 r%é)célf’%ucg %lsgfne r?w?‘hcgl GO5W° H@dfr’é%ll rictions
apply: WO 08yso6 400l m@m@m @agimall dmiterea)mmandfcﬁ enimjtionefs ofth@basdc  c)
each Qis e -L—isa
di rect bong1 Ogércua} Stlr;é/(gugot@)sfmg(ﬁ%ou@e %I(I:E%cf ? ?%g%%%%neéﬁl : 8“}{6 is
hydr ogen; R9YMPRYds of forgpad) @EF‘E@F@@W i g ytugegrigh eacbé’ﬂ!?)“ are( - 5) |
(a-6), (a- inltdnded @ BSmbraced Wathin théscd éof(h% Ent infendidh, (a-47) or (a-51);

10 1) ﬁ ch s i s independently 0, 1, j) each R5 and R6 are

i ndepenident!ly sel ected from hydrogen; haI 0; tr| hal oCl 6al kyl; - Cl1_6al kyl ;
Cl_6al kyl Fheodtaxide tegmyiof theapoyipowms otﬁomﬁdiyﬁl) a@|rigant @Jcoﬁwlrisglt}m)ng

C1_6al ky! cashosmlds opﬁi}ﬁﬂ d-’('iﬁ@)férem%@ BF advery hﬁi’ﬁg{eﬁ Qs BY. % Sltgflzgcy t?igb stituted

with aryloxy: phenyl: en trtute one su
i ndependent?q- W?@I%@i"é‘ﬁ HaStl‘fUrl%ﬁﬁ 11119%]\3%@23 WaFTe{n onsroripppRbiheyrestingal kyl . A
second gro eﬁhner@&@yﬁémmrﬁ@dgaﬂméw-sﬂa&bat s of those conpounds of -
formjlfao(lgmp . ‘ o ‘

Some of the compounds of formula (I) may also exist in their tautomenc forms. Such

forms although not explicitly 1ndlcated in the above formula are intended to be included

within the scope of the present invention.

‘ 2'5‘ Whenever used hereinafter, the term "compounds of fonhula (D" is meant to include .
~ also the pharmaceutically acceptable addition salts and all stereoisomeric forms.

- As used herein, the terms “histoﬁe deacetylase” and “HDAC” are inteﬁdéd toreferto .
~ any one of a family of enzymés that remove acetyl groups from the g-amino grouips of
30 . lysine residues at the N- termmus of a histone. Unless otherwise indicated by. context, |
the term “histone” is meant to refer to any histone protem mcludmg H1, H2A, H2B,
- H3, H4, and H5, from any spec1¢s. Human HDAC proteins or gene products, include,
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
35  derived from a protozoal or fungal source. |

A first group of interésting cbmpound‘s consists of those compounds of formula (I)
wherein one or more of the following restrictions apply:



wherein one or nore of the followng restrictions apply: a) nis 1; 20 b) t
is 0, 1or 2; c) each Qis d) each Xis nitrogen; e) each Y is nitrogen;
f) RL is wOOPNHIOH); 25 g) R2 is hydrogen; h) -L- is a acmapos/msnd; i)
each R3 independently represents a hydiddgen atom j) R4 is hydrogen; k)A
is aradical selected from(a-6), (a-1l), (a-20), (a-47) or (a-51); 30 1)
each s is ?)ﬂh’édéﬁ(?éntly 0O, 1, or 4, m each R5 and R6 are independently

sel ected fpprsbydagen; Cl_6al kyl; Cl_6al kyl oxy; . naphtal enyl sul fonyl ; or
phenyl substituted hydr oxyCl_4al kyl or norph olinyl C 1. 4al kyl. 35 A
third group) @fhnseresting conpounds consists of those conpounds of fornula

(n) mhereambfge_cg@)m((ﬁ{pf the following restrictions apply: a) RL is ‘
C( O NH(OH) /076400 PCT/ EPO3/ 02514 -12- b) -L- is a direct bond. A

fourth59ro’1i/J)|fRo‘\S hydrogsned1%e conpounds consists of those conpounds of

formul a (1) -Lwserdiieot tamd opi bircalent oddi¢aheclésed Hoinr{g.gablemedigki ons apply: 5 a)
t is 1, 2, 4 O, é[, b) RLis -C(ONR7RB, -C(O)-Cl-6al kanedi yl SR9,
-NRloC(O)N%%%) YAORRR0C( O C1- 6al kanedi yl SR9, - NR10C(O) C=N(OH) R9 or anot her

Zn- chel at i ei n. R7 are.e d y ected from
hydr ogen, dr oXY, s W@F%‘)@?@f 683 q{wa' {agzr)n %g{i,l %ﬁr %/@ f:‘%‘li)i) % 4
hydr ogen, haI(@QOhYﬂQD)X&a—%E)n(mSﬁ) @4 or (z(;il)ﬁal kyl, d -6al kyl oxy ‘
trifluaro I - L- |sad|rect bond or =
bi val erit %ijasf 18 l%c}eg&{d%ﬂ?raoir(hwc%p%]al kaned| ¥, klgbaq? ylaﬁ@{ am no or
car bonyl ; Jé)‘v‘a@!lRl @%cﬁf@ YHRP &F’Ey ‘P<‘J§/1I6 6al kyI
C1_6al kyl OXYy.Cy gl‘ﬁ‘g iy lebky ﬁ@l'bkt‘{thtedaﬁmﬂ&?m@c@hyﬂoc o@diﬁlmair gk Rty
C1-6al kyl an QZQ 6%1kyﬁ:ar‘%nyl {)enzo%u(ranyjl nap a¥en)yﬁsmf0ny(f pyrlcf’;1 nyii)éubstltuted with

aryloxy, phenyl; or phenyl substituted with one substituent 1ndependent1y selected

15 from hydroxyC1_4alky1 or morpholinylCy_salkyl.

A second group of interesting compounds consists of those compounds of formula (I)
wherein one or more of the following restrictions apply
- anisl; ‘ ‘

20 b)tis0,1or2;
c)each Q is _C< ;
d) eaéh XlS nitrogen;

. €)each Y is nitrogen;
- f)R'is -C(O)NH(OH);
25 g R2is hydrogen;v
| h) -L- is a direct bond; |

i) each R’ 1ndependently represents a hydrogen atom;
1) R* is hydrogen;

k) is a radical selected from (a-6), (a-11), (a-20), (a-47) or (a-51);
30 1) each s is independently O, 1, or 4; ‘
‘ m) each R’ and R® are independently selected from hydrogen; Cj.galkyl; Cy. 6alkyloxy,
naphtalenylsulfonyl; or phenyl substituted with hydroxyCi.-4alkyl or
" morpholinylCj_salkyl.

35 - A third group of interesting compounds consists of those compounds of formula (I)

wherein one or more of the following restrictions apply:
2) R is ~C(O)NH(OH);



f) is 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), (wok8p7e4f@-19), (a-20), (a- 21) (a-22), (a-23), @PeTaPp3/0%58425),

(a-26), (a-28), (a-29), (a-30), (a- 31)‘2(a-32), 20 (a-33), (a-34), (a-3H),
a-36), (a a- 39 a-40 a-41), (a-42), (a-44), a-45),

ga- 46%, ( b)431'7/L) 1s%%1r§§)b'ogéd (a)51§ g))ea((:h S i)s i(ndepZandt(antIy)O, (1 2,)3 or

4; h) R5 i s hydrogen hal o; hydroxy; am no; nitro; trihal od -6al kyl;

trihal od - y ¢ C1

6al kyl oxycar bony%ﬂ? Of@%eégﬁﬁd sp% %?@Saédﬁ? S%%ﬁ%%%&%ﬁggm)%%?fcg@&wo%y,

di (Cl- 6al kyhyi e orgpesef thetfa @\wﬁéﬁ%mdmﬁﬁaﬂ}gflv furanyl substituted with

hydr oxyCl1- §)atllgyl 2, gb@,pz,of uranyl; i m dazol yI oxazol yl; oxazolyl substi tut ed

0! B S S e kA, 1 9

% ga: ty: pi pem?(ml))(jl Ealkhm&yﬁl(gﬁaﬂk C(ﬂ)}ﬁbiNS(E)H) pr another Zn.chelating-
substi t vent 5 b uBegin MR, FiepHadeRushiy SURRL IR dHACh, R 1O

pyridi nyl sdiyslmwﬁﬁ&lkyhmhnﬂm@»aﬂkyﬂ, oxy, aryloxy or aryl; pyrinmndinyl;
qui nol yI I

subst |ftdquent S ?%ggsroﬁgﬁ%phg%ﬁéc% ggﬂ%m@r’loﬁ%%(w Qq&éqkﬁbxfmﬁﬂwé(l)ﬂggll %<yl oxy
or trifl uor orfEdH{Hisa kyl)mnps hydr ogen; hal o; hydroxy; anino; nitro;

trihal od - @gllkyd adirédthbahd)ﬁiia biahlyt paahyal seI‘éﬂ:teGeffdnyC;l_ﬁmarﬁdiylk,yl OXY; ‘

Cl- 6al kyl car WD 03/ 076400 PCT/ EPO3/ 02514 -13
Cl1- 6al kyl sul ?% 'kan%ﬁggi%géxﬁ%ﬂF aryI 0X di (Cl-6al kyl ) ani no; cyano;
pyridinyl ; e)RphdanogemrhyﬁmwmggﬁmermCeekaﬁ/m ﬁimnléybﬁmﬁusyl@&bstu tuents

i ndepepdent | 361')?1@' gﬁkﬂd aﬁﬂo@ﬁbb@l%nnﬁé(l@?ﬂlk}\ll €1 Sk AR XMk Pilor
trifluoronet ra( grou%\Mﬁ pr ef erred conpounds consi sts of t hose ‘
conpounds of @lrﬁﬂ]kéfl)elln)no dkdin t is 1 2, 3, or 4, RLis -C(O NR7RS,
-C(O-C1-6al yl SR9, - NR10C( O N( NR10C(.O) C1- 6al kanedi yl SR9, :

- NR1OC( O) BN( ina radical brdectedfronéi-d ,l(ﬁé) (grddu(p-SM{ar0di (8- mxa&)dé@ are

each ‘i ndepenQE%}féa_qu Qgtlgp(g [33 hygr@g ; (2T @), (2 119), l(g(;ipp?@é) 6al kyl. or

Cl-6al k I,
?:T ggl kyl oxy, (31211} fp-déh é%@@m 2‘9r (a—%ﬁ))(@ aa@)@rﬁ%woi ‘8%) aﬁ?aec%/ bond
or a kjgval enta-Bayli(g3k), $£—B§)§(£Bﬁ)f (O3 (e 55) (e300 (ayH0), (241, (B4L) anad,yl oxy,

zci:rln ggl ﬁ;| car? gg} @%ﬁ&?ﬂ-‘ﬁ) (a— g?nSmydroxy am no, hydroxyCl 6a| kyl

g) each s is independently 0, 1, 2, 3 or 4;
h) R’ is hydrogen; halo; hydfoxy; amino; nitro; trihalval-salkyl;‘trihaloCl_Galkyloxy;
‘ Ci.galkyl; Cy.galkyloxy; Cy_galkylcarbonyl; C;.galkyloxycarbonyl;- -

25 Cl_salkylsﬁlfonyl; hydroxyCi.galkyl; aryloxy; di(Cy.¢alkyl)amino; cyano; .
thiophenyl; furanyl; furanyl substituted with hydroxyC1_6alkyl; benzofurany};
imidazolyl; 6xazoly1; oxazolyl substituted with aryl and Cy.galkyl;

Ci- 6a1kyltriazoly1' tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl;
Cj.¢alkylmorpholinyl; piperazinyl; ‘ :

30 . Cr.¢alkylpiperazinyl; hydroxyCyq 6a1ky1p1perazmy1 ‘
Ci-salkyloxypiperidinyl; pyrazoly; pyrazolyl 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

35 from halo, Cy.galkyl, C;.galkyloxy or trifluoromethyl; |

i) RS is hydrogen; halo; hydroxy; amino; nitro; trihaloCj_galkyl; trihaloCj_galkyloxy;
Ci.ealkyl; Cyigalkyloxy; Cj.galkylcarbonyl; Cy.galkyloxycarbonyl;



ary1Cl- 6al kyl , am nocar bonyl, am noCl_6al kyl, CI1.6al kyl am noCl1- 6al kyl or

di (C 1-6al kyl)am noC 1-6alkyl; Ais a radical selected from(a-1), (a-3),
(a-4), (awb)3o(ae®), (a-7),,(a-8), (a- 9) (a-10), (a-11) pciaroi@)si4 (a-13),
(a-14), (a-15), (a-16), (a-17), (a-18),1$a-19), (a-20), 20 (a-21), (a-22),

S (T o B o Wil b o
(a- 42) ( a- 44 phenylzer4benyl (subst@ted pith 47y pr (e si®ptitaemats (rmlepdndentbasdected s

i ndependent | Y {Qm Halo &, (1%11%»1 g{aﬁcylo?(yfb}‘ﬂ{ﬂﬂﬁ&neﬂﬂﬂo hydroxy; amino; nitro;
tri hal oCl- 6al kyl ; triha 1. 61 kyl oxy; 25 dl-6al kyl; C1-6al kyl oxy;

Cl- 6al kyl car bonyl Cl- 6al kyl oxycarbonyl; Cl1. 6al kyl suI fonyl ;

hydr oxy@l - 6&lgkstip; of éflaﬁédco@b&u@ds@&isiﬁfﬁ'&f%s@@omﬁ%@ﬂﬂ% offérlfﬂu@apﬁfnyl furanyl;
roxyd _6al kyl ; benzofuranyl; 1m dazol yl;

furanyl substltute Y¥b§

oxazol yl ; o¥BFYYIS bifhSt Pidited with aryl and C1_6al kyl; Cl-

Ga: ty:trl aﬁlbll w_C(mNRéR%;lgz(O) @ygalnmhediylsRP _NRIPC@)WOmRE phol i nyl ; 30, Cl-
6al kyl nor phol i erazin

hydr oxyCl- 6al kﬁi\( jr y?ed){ylgﬁ‘ ’egﬁfﬁ@‘éﬁ’@ﬁﬁoﬁ%éﬁ%‘hﬁlﬂl%ﬂn& pyr azol yI
substi tut ed ngtolqpm‘l‘@rmnRt wod atesiach uudmwdsrelmﬂeecbdffrmnhy?dmgai kydrogy,

tri hal ggl- 6al K d bﬂdcv ¥t substi tut ed wi t h Cl1-6al kyl oxy,
aryl oxy or ary ro}f)};t?ll' |pny xﬁi%?) nyI ‘indol e; '35 phenyl; or phenyl

subst i t ut ed viF hiirgen. falog wrgmmw@mcs qn*d’é}deﬁdeﬂﬂk)ﬂ@ﬂ%m edethfkam hal o,
Cl- 6al kyl, Clch@@ ysshigs; trifluoromethyl; R6 is hydrogen; hal o; hydr)oxy,‘ ‘

am no; nitrp;.tr I kyl 0x 3/ 076400

PCT/ EP03/ 05514 ad‘}%% %(J?‘]dé’ %k&ﬁlerﬁfgdé o ‘“3? Jti‘gﬁ ’8)1/&1 @ﬁﬂ?é‘i‘@ f;r bonyl;

gl(g(ill gy: Exﬂ%)cﬁr -dkanediylggy, aaiﬂwg@m;fmﬂyl hydr oxyClrgal kyl ; a{ yIt o?ya .
i i w ituted w

one or. '?wo sd%%?teueﬁ%ig&?ﬁd?gghd tlof/( gg?ec egl erkﬁ hgﬂlcﬁ&%ﬁ 6al kyl ,
Cl1- 6al kyl oxy ¥Vl RRgarAnyl, gmuioCyshlkek ﬁ%‘ﬁﬁlaﬁlﬂnqﬁleﬁﬂib’lr@d corrpounds

are those corm(mp@ﬂ(wfmrﬁmman{y(l) wherein n is 2, t is 0, 1, 2 or 4
each Qis ; s -C(ONH(OH); R2 is hydrogen or nltro -L- is a dlrect

o, 5, s as g S g i gy,
(2-18), (a- 20/ (;0@ a(—aﬂﬂ; (@(12)32)13), ((glé)s,§a ;gaﬁégg%q) @ri7()g(g51 <ae1§ma@o§,s |
i ndepepalent | y(a®1),1(a-222, (a2@3),42-280¢ 235(@ B @-29)d@pnd@anh yasel ected -
ST i B R S R
(a-45), (a-46) (a-47), (a—48) and (a-5 1) ‘
each s is independently 0, 1, 2, 3 or 4; :
R is hydrogen; halo; hydroxy; amino; nitro; trihaloC1.galkyl; tnhaloC1 salkyloxy;
25 C1.¢alkyl; Cy.galkyloxy; Ci. ealkylcarbonyl; Cy. 6alkyloxycarbonyl y
Cs.¢alkylsulfonyl; hydroxyCy_galkyl; aryloxy; di(Cy.alkyl)amino; cyano;
 thiophenyl; furanyl; furanyl substituted with hydroxyCy.galkyl; benzofuranyl
imidazolyl; oxazolyl; oxazolyl substituted with aryl and Cy.¢alkyl; |
o C.alkyltriazolyl; tetrazolyl; pyrrohdmyl pyrrolyl; morphohnyl
- 30 Cj-salkylmorpholinyl; piperazinyl;
- Cy.¢alkylpiperazinyl; hydroxyC1_6alky1piperazinyl; \ :
Cr-salkyloxypiperidinyl; pyrazolyl; pyrazolyl substituted with one or two
substituents selected from Cl_salkyl or trihaloCy_galkyl; pyridinyl; pyridinyl
substituted with Cy_galkyloxy, aryloxy or aryl; pyrimidinyl; quinolinyl; indole;
35 phenyl; or phenyl substituted with one or two substituents independently selected
from halo, Cy.ealkyl, Cyealkyloxy or trifluoromethyl;
RS is hydrogen; halo; hydroxy; amino; nitro; trihaloCy_galkyl; trihaloCy_galkyloxy;



Cl. 6al kyl oxy; C1. 6al kyl carbonyl ;' benzof uranyl; naphtal enyl sul fonyl;
pyridinyl substituted with aryl oxy; phenyl; or phenyl substituted with one
subst i t uewD 03d764dndependent | y sel ect ed from hydr oxyCl- 4al lPgiT/Em03/02514

mor phol i nyl C1_4al kyl . A group of nore piéferred conpounds are those

conpounds of r ach, Qis each X

i smdl trogen, Eﬁéﬁ%&(ﬁcé-ﬁglk%%%rﬂ 6a&fhca§bon Slﬂﬁﬁ(&f a'_rédnyi hydrogen; -L- is
a direct bond Cle@llihlsﬂgonmde’ﬁmci’@%dﬂkﬂwrﬂ@m dgengaikyd)amyinio; wyeim; @tyﬁdr’myl% i's

hydr ogen; is 11 or

(36/1_ 5 l)g, each g ér@di g)lhelég a %ﬁﬂ %&vﬁilnohgor &?d suh%n r?t?]m& g;%ﬂ Ee)éi

i ndependent | yrgg} l&l?éa Gl }n%yﬁa%b’éﬁ or griftlwapmrethyl. C1- 6al kyl oxy;

napht al gnyl sul fonyl; or aryl substituted wth hydroxyCl-4al kyI or

nmor phol i nyl O 4al ky |. 25 Nost preferred conpounds are conmpounds No. .3, No.
4, No. 8, Ml ur!%“ef &IEPHPT)f Presorres! compoungs aye thaee Rpquqdwf\ﬁmmuwm Womsinm i N

HORN | i HF VO 03/ 076400
bor) £P0S/ 02517 &122%58 %%%ﬂ‘fgeh% N R IR GRp: %b’\s By o8 -oEE302
(1:1): Co. No.Nigrop-lgds edimpcibondsr a Riyalest rafioahselgctad from N1-calkanediy\ R isN [

ON, O 79 C2HF302; Co. -N' 0.83 C2HF302; Co.. No. 6 HO N
hydrogen is a radical selected from (a-1),(a-2), (a-3), (a-5), (a-6); (a-11),

10 (a-18), (a-20), (a-21), (a-32), (a-33), (a-47) or (a-51); each s is independently 0, 1,
© 2,or4; each R5 and RE are independently selected from hydrogen; halo;
trihaloCy_galkyl; Cy.galkyl; Cy.galkyl substituted wrth aryl and Cs.gcycloalkyl;
C1-¢alkyloxy; Cy.galkylcarbonyl; benzofuranyl; naphtalenylsulfonyl, pyndmyl
: substituted with aryloxy; phenyl; or phenyl substituted with one substituenf
15 independently selected from hydroXyC1_4alky1 orl mOrpholiny1C1_4alkyl.

A group of more preferred compounds are those compounds of formula (I) wherein n is’

1;tisOor 1 each Q is Y ; each X is nitrogen; each Y is nitrogen; R! is
—C(O)NH(OH) R%is hydrogen; -L— is a direct bond each R® 1ndependently

20 represents a hydrogen atom; R* is hydrogen; isa radrcal selected from (a-
6), (a-11), (a-20), (a-47) or (a-51); each s is independently 0, 1, or 4; and eachR® |
~and RS are independently selected from hydrogen' Ci- galkyl Ci.ealkyloxy;
- naphtalenylsulfonyl; or aryl substltuted with hydroxyC1_4a1kyl or

: | morphollny1C1_4alky1
25 ‘ ‘
Most preferred cornpounds are compounds No 3 No. 4 No. 8 No. 5, No. 7, No. 6 and
- Noo. ‘
'/\N/O OO O/N\) O

L ‘
\/l . IN:\I':N

0.91 C,HF;50;; Co. No. 3 : 0.86 C,HF;04;Co. No. 4




HNNO\ 2"Q/ N(J 0.47 H20 .1.99 C2HF302i Co. No. 9 The conpounds of
formula (1) and their pharnaceutically acceptable salts and N oxides and
st er eochewpDaalovea0é sonmeric forns thereof may be prepared i ®Ca/EPORIVEM i onal
manner. A general synt hesi s route S eriéorrpassed as exanple: 5 'a)

Hydr oxam g—acrdsgqof r) WheTel N[ RL 1S o O{ O NH(OH), Sai d compoynds
bei ng referred t&—q spof formula @ y be prepared by
reacting an & medl at e of /T X grmul a (11) wi #ih n)@ roprlate acid, sulch as
for exanplfe, trlfluoro acet ; . Sai d reactan 1pe rmed in an
appropri atle solvent, such as, pof exanple, nethano }6’@\@(:~ CF3COOH
O |,~X (CH2)n H~\ LZ (Q(R®2A YRR (H R X -(CH)n

R3)2 t [A™Y 0 dirates of tormi b repafted b
Eeqacti)ng an_inte B&z@iﬁ)‘?éq-Wa_@L,J_)_w_t_@né% ..i?%@gﬁgtv gf fpm nul ay

(I'V) in the pregserice of appropriate'reagents such 15 as
N- (et hyl car boni niydo NN- di et hyl - 1, 3- )ropanaed , m)nohydrochl oriide WD
03/ 076400 | PCT/ EPO3/ B

-16 (EDC) and]1- hydr axy| otrla ole (HEBT).
The reactijon may be perfg sui tabl e sol vent xturr of
DCM and THF. 4 HO\-~~ - [ _ (R] + N2 Y'R2 Pi

0.79 C,HF30,;Co. No. 7 0.83 C2HF302,C0 No. 6

HO\QJ\QPLN/\ -
oo

0.47 H,0 .1.99 C;HF;05; Co.No. 9~

The compounds of formula (I) and their pharmaceutically acceptable salts and N-oxides
‘and stereochemically isomeric forms thereof may be prepared iﬁ a conventional |
~manner. A general synthems route is encompassed as example
5 a) Hydroxamic acids of formula (I) wherein R! is -C(O)NH(OH), said compounds
~ being referred to as compounds of formula (I-a), may be prepared by reacting an
intermediate of formula (II) with an appropnate acid, such as for example, trifluoro

acetic acid. Said reaction is performed in an appropriate solvent, such as, for example,

methanol.
10 |
- oo '
| 0 T - " CF,COOH |
( O )l\ (C 2/n ‘ ' ‘ ‘ .
| ©/ H \\_l ¥>—L— z— (C(R3)z7—@ —_—
| | R
Rl Lo )
R Q=X S,
e ®
R? (I-a) ‘

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



EDCi0. NNIX 4-(CH2), s H/L, Z(CR)2t A HOST Y R2 (In 5 ¢)
internediates of forrmula (111) nmay be prepared by reacting an internedi ate
of formNe odNYJe408 t h an appropri ate base such as NaCH i n ttha/gPogesmce of a
suitable solvent such as ethanol. 4 Q6Q= X1- (CHa)n NaOH 0, L Z (C(Rs)2
t A2(V) 4 O Hog 2 R conmpounds of for Ia(I)can

al so convefFRR? pyd by C‘éfPéb‘éf%@Prﬁgﬁr#%d% @pgTﬂﬁg?éea§&9ﬁthl?esp ERF Jues. In

general, seghitdblddtdwat Stk Thiktird¥ODERBaEBdFi Ng an interme- diate in a
synthesis with a polyner support. This pol yner-supported internedi ate can

then be carried on through,a nunber of synthesis steps. After each step,
filtering thepl5 resin an *washi ng it nunmerous tinmes with various sol vents
renove i npuri |@=XAt ea (csg)rep the resin can e »s‘bﬁm up to react with
vari ous .i nttér e a AextRBHEL hus w ng for the synt hesi s of
a | arge nunber \corrpou After the ast step in the procedure the
resin is treated W tfpa reagent or process to clegwe the resin fromthe
sanple. More deteﬁled expl anation of the techniques used in solid phase

chem stry is 20 described in for exanple "The Combinatgrial |ndex"
(B. Bunin, Academ ¢ Press) and Novabi ochemi s 1999 Cat ogue & Peptide

Synt hesi s Handboolkgp{Novabi ochem @@,&M t Zerd=axd) bot/h|-iquer por at eg herei n

by reference. \Wo-03+6764060—PET/ EPP3/ 2554 e)eempﬂi{ggfzeﬂf—(bmz @) 1) and
sone of the interpeghi ates may hav | | east|vone stereogenic centfe in

their structure. This stereogenic centre may present in an Ror an S
configuration. 5 The conpounds of fornula (l) as prepared in the

her ei nabov e itseediniesob formaya BID mpy bepeenazddy reagtinganiniermediaa 8ht i oner s,

whi ch can hﬁx@@p@)%ﬂﬁaﬁap@mme 5RO blthras NaOH 0vhe §re3edcelofawnitatds ol ut | on

pr ocedur essol'\ll'gln i cegrgtﬁ:angf)rrpounds of for mula (1) may

4

/-G, ' NaOH .

u h—v~ c)

Y.

. 0 ' ' 4 ‘ C |
/| (GH)y o
HO \_l />—L— z— (C(R3>z7t—@
10 ‘ .

. The cofhpouhdé of formula (I) can also conveniently be prepared using solid yphase
synthesis techniques. In general, solid phase s"ynthésis involves reacting an interme-
diate in a synthesis with a polymer support. This polymer-supported 1ntermed1ate can
then be carried on through a number of synthesis steps. After each step, filtering the

15 resin and washing it numerous times with various solvents remove impurities. At each
step the resin can be split up to react with various intermediates in the next step thus
allowing for the synthesis of a large number of compounds. After the last step in the |
procedure the resin is treated with a reagent or process to cleave the resin from the
sample. More detailed explanation of the techniques used in solid phase chemistry is

20  described in for example "The Combinatorial Index" (B.Bunin, Academic Press) and
Novabiochem’s 1999 Catalogue & Peptide Synthesis Handbook (Novabiochem AG,
Switzerland) both incorporated herein by reference. \



be converted into the corresponding diastereoneric salt fornms by reaction
with a suitable chiral acid. Said diastereoneric salt forns are
subsequerwbysseqar at ed, for 10 exanple, by selective or fpagtEPosiedsi4
crystallization and the enantiomers arelfiberated there from by alkali. An
alternativ npounds
of formul aﬁ“&%’%@ﬂﬁ% ’I?%'eog?{?ﬁﬁlg% nglh&r %ﬁnﬁeﬁ%ﬁﬁg ém{uegfart]&%%a% fl@gs[t o%i ?onar y
phase. Sai dtwgén@tcenf&aﬁém stayatyre; B@ﬁétpte@gﬁtm ﬁ@tmyasab%mremt emiRed from
the corresp®bnfigutbs Stereochemcally isoneric fornms of the appropriate
starting 15 materials, provided that the reaction occurs
stereospecifically. Preferably if a specific stereoisoner is desired, said

_clz_ﬁnpounﬁ \A\agbdo oﬁr}ﬂ%td‘ﬁ@@ﬂniiﬂﬁ(lbys p‘a’é?z[r@@ﬁﬁﬁ@ héﬂemabammlﬁlibdaf préveRacat i on.

ese net vant age pantio ca re starting
mat eri al s. % 5 GPCPHHC %ﬂﬁ gg 35'?1 ?%an%%?%(cﬁ? e??Pé‘mge‘r‘fiﬁf é%taf“gtﬁ?l y acceptabl e
aci d addi t ifdiovaiap aEt—kan regodutmai psorednies. Thermeeniih epmpburtia \of foralultadl) may

pharmacol ogf cahy e?{eﬁgrﬁf)ttlﬁee&rfeﬁq&lﬁﬂ}gp BEteohaEealt IR BPRARASRHY hase )

inhibitory e I nvent1on“provi des a net [ I'ng the
abnor mal gF@bable dtirat a¢iflsSaid diestargiomgric 8t formp grepiubesyuentlyl sspapigdafidm ni st eri ng

an ef f gt i ¥eaApBURY seqe‘cuae GPHE&MHQ &&aém,@auohaﬁemd &ﬁntxcﬁﬁa@m begart h of
cells refers tg_ Ei%y m i ndependent (% normal  regul atorg ani.sns
(e.q. | oss e EaRYCHRAH AMAemBRYS mARRG: of AEFAERITE e enanAPERs fosms of they umour
gr gy\ﬁ h bot bompowrk loy fdrnuta@sinnelves mqmg cﬁrrogﬁ&igraﬁll@ruslnlgd chdial;sftﬂfcmﬂfy ation -
and/ or S G and i.ndi rect ibi tjing

neovascul agﬁézsgﬁ%%% ?é} goc'hel%%ahgbs TS f?rﬁl%/senrrll og‘? %WSB&?FH@S a net hod
for i nhi bi comgsponding purgrstanedehempicaldyrisoimstie fonmy ofalme gipferiatestartinpunt of a -
conpoupyl Ofnaﬁé?ﬁlspglgﬁr?d?:ﬁ thif R Yehcon dcfurd st%%lsng&ﬁﬁcaﬁxQ’reﬁra%mbe&ﬁgd or e

particularly a in need of such treat ticu

i nvention ﬂF’Eﬁ’\?}SBE’é’rb? q?é‘lr%aalflﬁ?mpﬂll‘ﬂdo‘i"?‘ilﬁbe ﬁﬁ@hﬁﬁ?@tbw sireasperiit s by the
adm ni st r ainetHods of pﬁepﬁﬁu@ﬂ fThedd erhadsit a@ﬁntﬁﬁ@uﬁ@%@&laﬁﬁoﬁl&%ﬂl@esem

i nvention urmurs whi ch may be I nhibited, but are not limted
to, |ung Cglgggﬂﬁt(l%gl&aten enocar ci nona and i ncluding non-smal | cell [ung
cancer), pancreatic cancers (e.g. pancreatic carci-nona such as, for

SXATPLRD DR LRDAAAE LRI, e R acclilaY LB %@d‘%{%ﬁ?ﬁ%& 02514

Nomas
adenocar ci ﬁ@ﬁ%lsawsnc Egmsiharerilenayaluphle nb%ﬂ@C@aa@drprPM1mn Hyit fhes advanced

di sease, heiRtIRGLAS ddacelyIIOUISACY inhBRIIOEHedtl Nneage (e.g. acute |ynphocytic
| eukenia, B-cell | ymphoma, ~ Burkitt's |ynphoma), nyeloid | eukem as. (for

exanpl e, acute nyel ogenous | eukema 5 (AM.)), thyroid foll'i cul ar ‘cancer,
nyel odyspl Eisis iicvestion provide§ Kinief)ad fouimibisngthe abeweamnt pyowah odedllg) mclﬁ.ldm@

fibr O%r CopRRrARla cgﬂsb %9 %&ﬁﬁ%ﬁ@ﬁ) eff&ﬁb@gﬁgﬁlﬁ 'of a compound of the
invention. Abnormal growth of cells refers to cell growth independent of niormal
regulatory mechanisms (e.g. loss of contact inhibition). This includes the inhibition of
tumour growth both directly by causing growth arrest, terminal differentiation and/or
apoptosis of cancer cells, and indirectly, by inhibiting neovascularization of tumours.
30 :
This invention also providés a method for inhibiting tumour growth by administering
an effective amount of a compound of the present invention, to a subject, e.g. a |
mammal (and more particularly a human) in need of such treatment. In particular, this
invention provides a method for inhibiting the growth of tumours by the administration |
- 35  of an effective amount of the compounds of the present invention. Examples of
tumours which may be inhibited, but are not limited to, lung cancer (e.g.
adenocarcinoma and including non-small cell lung cancer), pancreatic cancers (e.g.

pancreatic carcinoma such as, for example exocrine pancreatic carcinoma), colon



t erat ocar ci nomas, neurobl astomas, gliomas, benign tunour of the skin (e.g.
ker at oacant homas), breast carcinona (e.g. advanced breast cancer), ki dney
car ci nomewo oe#aa4yo car ci nomm, bl adder carci noma and epi der rait/ERPas/eismona. 10
The conpound according to the inventi onl&ay be used for other therapeutic
purposes, for, exanple: t he senswl tion of tu urs to radiot herapy by
adm ni steri ??@‘C"?rﬁ %ﬁ‘ﬁ% CaERGPH: gL Pﬁ@‘ain?ﬂ}‘ér‘fp BrRIFRACICEOMA AYdn g or
after irradécdér mia:nmfna), bmstﬂﬂwfcelf méludﬂqﬁ tlﬁer ®Pahded cﬁ@a&ehem&bpdlétﬁﬁtl ng

th t hi d h d
artnritrs, Soelb T PRRG e e T P h b SR 18 Bt JEPRRnE,
psoriatic a]BmﬂIrttstllymphomakymymld@ukpmady{ﬂor EKampin,chcsgesmﬁ}manbquaskenua

t hemat i.nhi Bit: Joli | udi
Velcurap prnR] R Bilnie: SR 8, MUafpRsaeindtill (NBSF w0 BE 'S MY,
treating i rmﬁsgn@iﬁml PrigHngig ﬁbmaramawxdnhab@@n@mp@n@)smlhnmam| cer at | ve

colitis, Crt@ﬂfbcﬁrcﬂioﬁ%sﬁeur&hhﬁéﬁhsc ofibthY, bérfign Birdur of the SRiS(e.di SeaSE,
conjunctivitis ARDS, BehCefs disease, transplant rejection,

uticaria,  aff %?aéiaﬁtioﬁ’g?)wﬁ{efifﬁcém%ﬂ c& advanged breasy E?‘@P@d’é‘ﬁiﬂ‘@‘é’ cagsingiheny,
eczema, derovatyswydsoma,ladier cacintmadh@bgii@al 8ysinefiaC | upus erythemat osi s,
Kavvasali s disease, nultiple sclerosis, enphysenmm, cystic fibrosis and
chroni ¢ bronchltls e) treating endonetr|03|s uterine fibroids, ,
dysfunct i onkie cotpoindadsiopling tetha myengomimaybe ingeid fhlyqn‘hcrphasp@.mcfp)lrgosmt i ng
ocul ar vasgy} @fsad:i on includi ng vascul opathy affecting retinal and 30 -
choroi dal vessel g). treating a cardiac dysfunction; h) inhibiting

i mrunosuppr esd) \ﬂé‘3 ﬁ?@ﬁ'(‘}ﬁ%ti% taRews sa radiptharRydnhadeinisterimg the Gotnewnd ons; i)
treating renal @M@drﬂiﬁ@&bﬂfbm%ﬁohbeﬁﬂ@ﬂﬁﬂﬁg b HIRG M ThSRRRRF for K)

i nhi bi i%ng dysf %I on of gl uconeogenesis; WO 03/076400 PCT/ EPO3/ 02514 ‘-319
1) treafing a n PURSEaNSFBgy for exanpl e Parkinson's di sease or a o
neur opat hol ogy) ttehting arhwupathies andostapaihblogeaticadititers sudhoas rhotmmdid,

Al zh di t
i b 1 ng 2 nedy apgete R Rl hGHIRA RS S PR, ShATRARGR chvﬁ% eral

sclerosis: ankylosing spondylitis and systermc lupus erythematosus :

' c) inhibiting smooth muscle cell proliferation including vascular prohferatlve
20 - disorders, atherosclerosis and restenosis;
d) treating inflammatory conditions and dermai conditions such as.iilcerative
colitis, Crohn’s disease, allerg‘ic‘rhinitis‘, graft vs. host discéée, conjunctivitis,
. asthma, ARDS, Behcets disease, transplant rejection, uticaria, allergic | .
dermatitis, alopecia areata, scleroderma, exanthema, eczema, dermatomyositis,
25 ~ acne, diabetes, systemic lupus erythematosis, Kawasaki’s diseése, ‘multipie
sclerosis, emphysema, cystic fibrosis ‘and chronic bronchitis; |
' e) treating endometriosis, uterine fii)roids, dysfunctional utéﬁne bleedjhg and
| " endometrial hyperplasia, | ‘
f) treating ocular vascularisation 1nclud1ng vasculopathy affectmg retinal and -
30 ~ choroidal vessels;
" g) treating a cardiac dysfunction;
'h) inhibiting i 1mmunosuppresswe condltlons such as the treatment of HIV
infections; ‘
i) treating renal dysfunction;
35 j) suppressing endocrine disorders;
| k) inhibiting dysfunction of gluconeogenesis;



n) treating spinal muscul ar atrophy; 0) treating other pathologic
conditions anenable to treatnent by potentiating expression of a gene; p)
enhanci ngwgan®7dsber apy. 10 Hence, the present invention @#CTdEPOFexs14 he
conpounds of fornmula (1) for use as a -#dicine as well as the use of these
conpounds of fornul.a (1) for. the nuf ac .of a ..nmedicament fqgr

Creating one Br raree opbukgnuyde. FRERgk Hfifiont ¢ TR SO0 er Midomunds of
formula (1)', thbatphaultviceoegnitive disadeefir abhreplacAttheidei sidieasalrt s and
stereoi soneric f f : abl e di agnostic properties in
that they can béﬁﬂﬂ%g%%ﬂkggatgﬁgggﬁﬁgh%%§%dentif ing a HDAC in a biol ogica
sanpl e conpr i BY righiding@tnentpmuseulepatinlpgly forrxampleramylatrophicdateshpl ex

bet weensa | abel Igd gpapound and a HDAC. 20 The detecting or identifying

met hods can use conpounds that are | abelled with |abelling agents such as
radi oi sot opes?) RPN seatdPhYUbst ances, | umi nous substances, etc.
Exanpl es of tHe tfeatdh@bhet gudesgogio cbutigonk2biiendBit kS Gkhtare: Bylfoterdtafiges are
usual | y made det ect abl e ‘le)% conj ugation of an appropriate substrate which,
in turn catal ySEBTEIYPLEASt e reaction. Exanpl es thereof include, for
exanpl e, bet ap) edbagaigagrhetliedgye, bet a- gl ucosi dase, al kal i ne phosphat ase,
peroxi ggse and mal ate dehydrogenase, preferably horseradi sh peroxida, se.
The | um nous substances include, for exanple, lumnol, |umnol o

deri vat i vedlenpg,dhe picpent inyenii@ir disclaged thecomnouadseof fommgh figiferaise 8aApl es can be

defined as ph@eind hsswelPadihe ROAYT théddi BfpolXdnatifesni (1P e ihSRafliide e ,
cerebrospinal . fluid, blood, plasma, ru urine, sputym ‘saliva and the -
Vike. I redigagent fostiaigar ot it AL B BEY SRR HTS) EPRIRNS,{ he subj ect
conpounds may be formulated into various pharnaceutical forns for -

adm ni st r atd ‘ Ta\ P enar € i cal sjtigns of
thi's | hventSeoRibARRRE oriils G MR a B ANALIERANE MG sa SRAPORL 005 O
aci d addi t sreoswomericdemys thereoheandave valuahle dinghestic propertinsibthabthey gan hei mat e

admi xtur e mmogdaga;@@wﬂu@ﬁhg ¥ FASSERH aBloSidd shifiple Bpfiling ABEEHES ,mra Yo
wéh

take a wde variety of forns depending on .the formof pr
VO 03/ 07640bmeesprisisdhy fopmation ofzpcomplexabrivaerst fagelicstrompoaad aphaHiEeut i cal

conposi tions are desirably i n unitary dosage formsuitable, preferably,
1] cotfbn. 16 e Bt st e SoBse TP tooage o m
any of  t helabslimig agbnts senhexs radjaisotopel, mzmwsmummbmwpmtawﬂmﬂuMpui or |
exanpl e, VeliRfances, dloY BRlfipleObi the 5&&&9&%& ifid1dd g, Pifkgy Ly Bhe paase.of oral

| i quid preparations suc suspensi 0 ~syrups, elixirs and solutions; or
sol'id carr Perusuailymadedeieciatln By conjugption of ap apprppriate ssiratarthich, in ger s,
di si nt egr atatAlys@geddiectaidehéiton. iBs@niplstih@eccBsdudd, (RAAERDR, beta- |
25 galactosidase, beta-glucosidase, alkaline phosphatase, peroxidase and malate |
| dehydrogenase, preferably horseradish peroxidase. The luminous substances include,

for example, luminol, luminol derivatives, luciferin, aequorin and luciferase.

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

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

35 To prepare the pharmaceutical compositions of this invention, an effective amount of a
| particular compound, in base or acid addition salt form, as the active ingredient is
combined in intimate admixture with a pharmaceutically acceptable carrier, which
carrier may take a wide variety of forms depending on the form of preparation desired



pills, capsules and tablets. 10 Because of their ease in admnistration,
tablets and capsul es represent the npst advantageous oral dosage unit
form in wbhiosl7@ese solid pharnaceutical carriers are obPCIEPIYIENPl oyed.
For parenteral corrp05| tions, the carrielOwill usual l'y corrpri se sterile

wat er, at | | ar [ ot h redi.ent id.solubilit

for exarrplriégg(i b';ra? '%f:gﬁée%h j‘:’nj glg?al CP%;ETF I?Saﬂi geS‘I §1ry 18)‘(‘211 i Vﬁ; arggyl bia Y
d owh seibablel, pre Qriadming s n ys edciahly, patwianeonsly.gir

E(r)leE?'r gn Ior a?en'igr tlH Lok I%?Ek I and p:qmp ﬁé’ﬁl% c%ﬁpr&hQﬁkmlo?il%fm I o

suspensi onsp f) ﬂﬁ%l vﬁ) case ropriate Il 5"%11

carriers, SH¥P %galﬁ@ﬁngceah@al tﬂwélal mk}ébwypmecb ﬁ'ﬂﬁlb%ﬂe@r emnmlh,efvater

conposi i 0Ngycol, bﬁ?'a%cﬂa@fs ARSI 1R1B AhkScadsl BT SraBli @&P&@arg;l&% o8k hd ter o
and/ or_, a sultapbl e

optionally conpr.i ses netra n, enhancj

wet ting ageHEPengges 6??%\’!1’?3/3 %Hﬁﬁp %(gmwsvﬁ’rtsi‘?hgg?@gﬁl%C%%ﬁtﬁlic%ss%ﬁrsany nat ur e

i n nminor prkapoi tlulmft&nts\{\/ﬁind&sﬁdﬂﬁihtelgmaﬁg dgenoindobel Eke inths cgsdiof powaddrs,

del eterious, lgh;ectlto b %ekl n.  Said additives may facilitate the-

adm ni stratpl1 i CERST P RBA & ll and/ or may be hel pful for preparing the desired

corrp05| tions. These conpositions may be adm' nistered in various ways, ‘
?S "Be L8107 A Bse RASdinis PE & aPreQidt G REst 20 1T

espe(:|a ly a vant ageous to fornu te a orefnrent 1 ohed phar maceuhcal ‘

conposi t i ordvanageeuneel desage prjf farmen ‘éhlgb cafe sabﬁpmrgtaﬁ%mcarpamms Yhiformty

of dosage. ob%aag%nwwedf PipadéntatBlednipdsitibas, $Wﬁér®ﬂllllﬁﬁhl@%nﬁh§é s herein
refers.to p I screte uni uitabl e s uni t each unit

cont ai ni ng %%{a‘é{mﬂaﬁtéa IR AT @oug@@t}gp%‘% ?/‘Es’lt?@’?ie% ugﬂ{ty (Zfal cul ated to
produce t hexaegles mdy bharchpledt Ingeceiblessolytions, feseaoiphd, noay bevir¢farddhie whachi r ed
h: t t abl t
o b o AR s b LS ANkl 2 *
waf ers, i sjusescassiletiono [niegtahle sespersiansarnyi ses emréa%gbmm/m;ﬂscaseabl espoonf ul's

and the Ii laBprophiste 1@@9{%@%&%&1@2@&1&hhﬂfm@fhke%ﬁ BReapIs)H! Thegk 1 n the
art could ea5| %édet er nﬁﬂﬁ the effective anount romthe te results

t
present ed HEYEP sejuitaply Torpercuignepys z?démﬁ’éﬁf‘té%ﬂ&tcégletrﬁa{lm&‘ ¥ IGETMRP&RSt i cal |y
ef fective a@ﬁm,tﬂttlomuhﬁlchig efgeﬁmlﬂ/o@QEui«gﬂ&(g/ettmgh@éhtnqitiogalﬂ)pdyanCg ht, and
i n partgcul [ 07 005 ny/kg to 10 ng/ kg
body m%?ghpﬁghlsélltgn%?evg es 7'op 9 Fg{n%nggé?%g%’?wns 81 required dose as two,
t hree, founad@tlvmcen@@bu@mgnacanaéqdpf@pommfﬁea mtb¢ sk Saihadslififes may t he day
Sai d sub- deg&siaNe Q(ﬁnfn‘i%*tﬁ‘dln@?&ﬂe 3®in ‘Aﬂ%r %?%gﬁelfpﬁﬂ e 5pr%;9inn§¥l?e’@:'sﬁ‘cd

containing 0.5 to 500 , and i.n part]cular tive.
i ngr edi ent C%@POSSH({)}Wr {h %ﬁ%:gg@o;lgppﬁmay be admlmstered n vanous ways e.g., as-a

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

25 ‘
. It is especially advantageous to formulate the aforementidned pharméceutiéal
- compositions in dosage unit form for ease of administration and unlfomnty of dosage
Dosage unit form as used in the spec1f1cat10n and claims herein refers to physmally
discrete units suitable as umtary dosages, each unit containing a predetermined quantlty ‘
30 of active ingredient, calculated to produce the desired therapeutlc effect, in association
" with the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
~ injectable solutions or suspensioﬁs, teaspoonfuls, tablespoonfuls and the like, and
| ~ segregated multiples thereof.
35 ‘ '
Those skilled in the art could easily determine the effective amount from the test results
presented hereinafter. In general it is contemplated that a therapeutically effective
amount would be from 0.005 mg/kg to 100 mg/kg body weight, and in particular from



As anot her aspect of the present invention a conbination of a

HDAC-i nhibitor with another anticancer agent is envisaged, especially for
use as a wedBorae) nore specifically in the treatnent of Pcampes/osi4 rel ated
di seases. 10 For the treatnent of the aBéve conditions, the conmpounds of

the inventi | ' i nati i th,
rore. ot ner e o s PRE SRRl AT Bl o F Y BEhRPRMG "cancer
agents. Exdfiptied dope antwo. dupe dpurayarars sehr-doses at gppatpiratenmeocldhratzhout

conpounds  fife dex ARl Rib%oS& Bhy Be forAUDAR Aluhll degag%goﬁﬁak&%k%bll@ - taxane

conpounds for kK exanpl_e |'itaxel or docetaxel; topoisonmerase | inhibitors
such as carfoPBHEEIR tegﬁﬁgm&aa mqartisulard Oang {or J0gng ehartive inmediespen; -

t opoi sofier amt ddsagerfbirhi t ors such as anti-tunour podophyl | otoxin derivatives
for 20 exanple etoposide or teniposide; - anti tunour vinca al kal oids for

exanpl e vinblastine, vincristine or vinorelbine; - anti-tunour nucl eoside

deri vat i vesAs anothex aspoticofFhé presend imaniion a genbinatidh ofe, WDACCARREO dRhne; -

al kyl ati ng 3888} shiR i [ nitrosoyrea for exanple 25
cyci ophospﬁamﬁ?lde, q?ﬁ%f g?r%lﬂ%si n?ggger r’m%tte?lﬁfeiy ggrr uls%ﬁ%%{nieﬂ’@,nea'i?f’fe-turrour

ant hr acycl iSEecieallyym theteegtment of ganepr er ighitadalisebiasi n, doxor ubi ci n, |
i darubg@in or mtoxantrone; - HER2 antibodies for exanple trastuzumab; -

estrogen receptar: anta ists or selectjve estrogen receptor nodul ators for
30 exanpl e%tgéﬁ’(‘?ﬂela&‘?ﬁm Phihe r#’?‘éen‘é),ndﬂ’ro&fs’dk‘? fapROUNdR of hewention mepke f ene;

ar omat Fts e idnbigeously amployed irﬁx&ﬂﬁﬁdtﬁ»ﬂﬁvitlﬁ@@é‘dr he%e gﬁher h@&i‘bﬁépé%n%[‘g

vorozol e; - . ents suc S retinoids, vitamn an

retinoic aclzllwgé h@g@%&@gﬁwgﬁ}%ﬁ AR GS s s'(%ﬁ 7S PSRRI a8 815t ane; -
DNA net hyl t r-an@laéipameoprdindsion sompbandsdsoameinpleadsdstin, dithepla®bor ki nase

i nhi bitprs for 8xAYMhen;f | avoperidol, imtinib nesylate or gefitinib,; -
farnesyltransferase inhibitors; or - other HDAC inhibitors. WO 03/076400
-22- PCT/ EP03/ 05%530¢ copprounds farexnmple packitarsd pudesstaeh conpound” is used
herein to denot epaitymet®R®l inbilors Gich vk baﬂqulbt’h@&ihiceﬁlpsﬁlﬁfsifwa“ g/ di nation
conpound whi ch B %yécge(s)r OI attgl numin the ormof an ion. 5 The term "taxane
conpounds” -i ndi cares c PRy conpounds having the taxane ring system
and rel'ated t-o tapoidemesaseillfinihites snecisantirtompaepddabhyl bpedh deriakivyefyr ( Taxus)

-20 example etoposide or teniposide;

- anti-tumour vinca alkaloids for example vinblastine, vincristine or ‘vinorelbine;
-, anti-tumour nucleoside derivatives for exarhple 5-fluorouracil, gemcitabine or -
capecitabine; |
- alkylating agents such as nitrogen mustard or nitrosourea for example-
25 | cyclophosphamide, chlorambucil, carmustine or lomustine; |
' - anti-tumour anthracycline derivatives for example daunorubicin, doxorubicin,
" idarubicin or mitoxantrone; | |
- HER?2 antibodies for example trasﬁjzumab;
- estrogen receptor antagonists or selective estrogen receptor modulators for
30 example tamoxifen, toremifene, droloxifene, faslodex or raloxifene;
- aromatase inhibitors such as exemestane, anastrozole, letrazole and vorozoie;
- differentiating agents such as retinbids, vitamin D and retinoic acid metabolism
blocking agents (RAMBA) for examplé accutane;
- DNA methyl transferase inhibitors for example azacytidine;
35 - kinase inhibitors for example flavoperidol, imatinib mesylate or gefitinib;
- farnesyltransferase inhibitors; or
- other HDAC inhibitors,



trees. The term "topisonerase inhibitors" is used to indicate enzynes that
are capable of 10 altering DNA topology in eukaryotic cells. They are
critical worosjom@ootant cellular functipns and cell prolifeerapodoesidher e
are two cl asses of topoisonerases in euKaryotic cells, namely type I and

type H. Topgk s@AEfRAShun éSordinARMITRIPotin@ Nig e lﬁgrelna@ﬂérﬁ%é ﬂ@ttahw 44p, 000
nmol ecul ar B The %?\?%H bi nds to DNA an rodu(%%g3 transi ent
gl e ot r SIRMB R RE TS SRBSAR camRR T bEh PR R S nd) and
15 subsequémil of anciopal s t he break before dissociating fromthe DNA strand.
Topi sonerase, |l has a simlar' mechani smof action which involves the

i nducti on of DNA strand breaks or the formation of free radicals. The term
" canpt ot hedhe temrr‘ﬁ@tmdsbmpgunds” dndicatésai¢lesstad comppandsdevingshe taxaensigat ed to

20 or deri ﬁstgﬁ {17};&1%[ hv& g%%%&hﬁo R DeliBd ﬂot}g’*gc, n

wat er -i nso rlve rom-t |nesetree
acum nata At he | ndi an tree Not hapodytes foetida. The term
" podophyl | ot oxi n conpounds” is used to indicate conpounds that are rel ated

t deriyed f t.h dophyl | ot whi ch t t f th
mandr ake. B8 EPaNREISCHG tedR R RN 5 RoE Gt RgicHle STATReh B ee capabigeba (o
i ndi cat@® ca]mmigﬂuNAttbpblogymeukh@bedcélts They alecritiexd fcbmmpoﬁxﬁtrcalhﬁlar of the ‘
per Ll 1k eaRlills 4 AR JARERon thell i b6 Blasl b1 BLI:0RAIRN SufUGRIPaSS, 2

di verse gr oug common “have the
capacity teel ommﬂmymlamddﬂre%ﬂ@p@pmgr@alls apaeRmeErenzyaEl§| groups to

bi ol ogi cal bp@ramhakemaﬁ 90@51%%hﬁ§w§igﬁh Tée e%e Mﬁ&@td@ﬁk an@fintt QiR cEDS ©
|nportant agentsélel,%lcsi e% e nitrogen nustards and_the nitrosoureas, the

active al kirRsisnY regkeInyERds the dauble helix, raﬂw itéoHpYEL) #elyr adat i ve
react i IMs, s@:@e@@ﬁﬂy edsexib il brédkebetdid yll’ﬁaédlﬂtmg'lﬂﬂﬁn RSO NIAgdaRE . aFdpisomerase;

phar macol i,cal ions,of. th al k ti agent.s,are t that, disturb
t he funda A}ta(sﬂa i %?Cgﬁls%oﬁéct}oﬁle%m\% vegﬁ]e IB?%ﬁtlloPe’Fﬁﬁ%ﬁuqnﬂ parti cul ar
DNA synt hebiegkssordhe &irmatipw pSireavadithls. capacity of alkylating agents to .
interfere with DNA function and integrity in rapidly proliferating WO

03/ 076400 -23- PCT/ EP03/ 02514 tissues provides the basis for their '
therapeutlrgheaﬁﬁpl SANPOHSCHF@INORNGsg ASuSH t@ H@qatq%@un%t@geare redajed tthe t erm

" ant i -A0UNeH deiVbd GrRGY the ipaentldniptathédi® Som! p&m&rwmeh At whteeinselabRbllngd from

5 the f S d .t t

char :ct gp?@%’d’ g;ﬁ’ﬁ%ﬂf%‘lﬁese 514 E&W@ﬁ%@ug@%na&? {hﬁﬂgé I%\‘/&?‘f; \z;(ralsunusual
sugar, dauNothapodyes fattideched by a gl ycosidic i nkage. Anplification of the
human epi dggi@l,, g‘f)ﬁa@ﬂgﬁ@tﬁkﬂlhco&ﬁ)ﬁﬁxmse lis llgsg g@ }rﬁﬁcfatehédﬂ%oa)ldé tﬂat ad re?:{teﬁrar y

breast carci nonas c{)
prognosi s to or derived from the parent podophyllotoxm which i is extracte from the mandrake 3

25 _ plant.

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

30  The term “alkylating agents” encompass a diverse group of chemlcals that have the
common feature that they have the capacity to contribute, under physmloglcal
“conditions, alkyl groups to biologically vital macromolecules such as DNA. With most
of the more important agents such as the nitrogen mustards and the nitrosoureas, the
| active alkylating moieties are generated in vivo after complex degradative reactions,
35  some of which are enzymatic. The most important pharmacological actions of the |
| alkylating agents are those that disturb the fundamental mechanisms concerned with
cell proliferation in particular DNA synthesis and cell division. The capacity of
alkylating agents to interfere with DNA function and integrity iﬁ rapidly proliferating



for certain patients. Trastuzumab is a highly purified reconbi nant
DNA-derived hunmani zed nonocl onal 1gGl kappa anti body that binds with high
af finity wod3s/oz@eci ficity to the ext rac%l ul ar donai n of Pla/ERERRS1£Ccept Or .
15 Many breast cancers have estrogen receptors and grow h of these tunors
can be, , Sisstliﬁslp&b\&deshhe Badid fog eirir tHeepdudic ABpli@EbALARITOF ﬁﬁl%péﬂhelr toxic

ant agoni st e{&l 'sel ective estrogen receptor nodul ators™ are used to

i ndi cate c ©ive inhibitors of estradiol bindi ng to the estrogen
recept or (ER) Sel ective estrogen receptor nodul ators, when bond to the

i nduce [ al shape the.rec or, 20
i nh| biti ng%l ?S&E?"Egﬁ HUHtth?IHBHEgt?IPgdgﬁ@gggoéﬁgwggwmﬁs OPEﬂf)% DNA. In
post nen%patﬁli% ungm%tﬁep Prgliqys ver: cgratussangrtbeir dériitivesy bdracterised by bgeingias fr om
conver si on (QfacgdiRNle SRJLRY Rt
testoster o? i(ac?é‘ estrogens @egta?olﬁlgﬁg}r)l gitdéﬁgﬂﬁrﬂﬁak ﬁgl?te(ear@r @gfosm Cenzyrre
in peri phet'8f%8% ssues. 25 Estrogen deprivation through aromat ase i nhibition
or inactivation is an effective and seIective treatment for sone ‘
pOSt Mmenopauys |en th hor mone dent breast cancer. The term
"antiestr ogﬁplgg%h?“ 0 g)an FRidgsmR ‘ﬁﬁg?ﬁﬁfere?@tmr@rﬂr?e@s% 'y ecept or
30 ant Hyonpgnmerabmas eheotonws hesbeeogbcmwn exeptdate Mt EiopElniedl prédindsis
aromat ase, f&@eﬂb{n aﬁelﬁ§ T&étﬁﬁﬂﬁa‘f)qgaﬁ&g) fpur-ﬁ}.e% r%gc{mr@]m%{tﬁjl\?&%m laf1ng agents

enconpass corrpoun S liferation .
and i nducehganigedmeneglpr IgCiA kmﬁn@@’}’dhatéllmdt?omdshlah effimty\md 35 to play a

mej or 1ol esperificagub e exdrabdlRiMrloARth Stiths BERILLALIAN Of a wide variety of
normal and malignant cell types. Retinoic acid t abol i sm bl ocki ng agents

(RAMBA's) increase the levels of endogenous retinoic acids by inhibiting
the cytSochMang bRASOsanoes hatesitrogdnalcpicrgand gfodith BPihesctaindss calBe 03/ 076400

-24- PCT/ 4 i chan g e st common -
abnor nal i Flﬂe}rg{l}?%ﬁ%) es%r?ggfl?am a. é%E’ty%eenrrﬁg?qi aﬁ%ﬁ’ﬂ“&n f"i’# e[mEV‘?)r onot or s of
sel ect ed gest@gen @ceeteamoﬂula@se”m ated do mdtchtta ¢mmtat1t/1&¢ inbibitofs dflestradiviol ved

genes. Thepih8mdto BNASHE r ndi cate
conmpounds t}jgll{@a](?:t %hr o%mﬂeci%%gggl%ﬁgg I‘%’%}&E%m llnﬁ‘th&i%ﬁ& il }Pt

transf er asROReHQ theER ¢ ingu qsér? heprgenn ths r@t%@@%%@t?ﬂ Sl@f’@ﬁéf@ﬁmc@ﬁ%lron The

t er m "i naiskibitidy i bindiag t6 heEREGRS raPbafve ElBRiehi (BRE oD Nases that are !
involved in cell cycle progression and progranned cel | death (apoptosis)

10 The term "farnesyltransferase inhibitors"” is used to indicate conpounds
t hat wer e Indiosingamerausel womemthe prinayssd yowute ohciofulaiag eﬁtﬂlte@ié"f&liml ntracel | ul ar

proteins. &B@Mrsﬁ'ﬁ\o@ adﬁﬁ%@hﬁ%an zﬁtd fis fzfndﬁ&teng@ @a dﬁgsgg% §e| ltg o‘rrpr ises

prollferatlon and surviva m "ot
but is notesppgeqséastqoge and estradiol) by the aromatase enzyme in peripheral tissues.

25  Estrogen deprlvauon through aromatase inhibition or inactivation 1s an effective and

- selective treatment for some postmenopausal patients w1th hormone -dependent breast |
cancer.

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

The term “differentiating agents” encompass compounds that can, in various ‘ways,
~ inhibit cell proliferation and induce differentiation. Vitamin D and retinoids are known
35  to play a major role in regulating growth and differentiation of a wide variety of normal
| and malignant cell types. Retinoic acid metabolism blocking agents (RAMBA’s)
increase the levels of endogenous retinoic acids by inhibiting the cytochrome P450-
mediated catabolism of retinoic acids.



short-chain fatty acids for exanple butyrate, 4-phenylbutyrate or valproic
acid; hydroxam c acids for exanpl e suberoylanilide hydroxam c acid (SAHA),
bi aryl Hhworoaoamet e A- 161906, bicycli cm%ryl - N- hydr oxycar b@xarirdee2514
pyroxam de, CG 1521, PXD- 101, sulfonani fe hydr oxam ¢ aci d, LAQ 824,
trichostatin A 20 (TSA), oxanfiatin, scriptaid, mcarboxy cinnamc acid

bi shydr oxami ¢, aci Qr trapoxin-hydroxam c acid anal ogue; cyclic
tetrapepti @ﬁ%%?tg@%g%pl@ngg%ggmﬁpg Hhsimpse Pﬁ}mmon@ép@ur@%pips tejumapenzamni des
for exanpl eeMBadd S pyerfbth9RMion ithdLHE Yesthdtors o BelEQED bR S %%Elgﬁ'?“t of cancer
t he Conpou%gssocfaa?e%‘;&qgﬁﬂ% .‘Qat.tohef%es%t 4’nven Lon may be admmnistered to a
patient _as described aBove Pt EPUMNELS SRetlhe terpn NS methy! transteeasat i on
means i dni dilijtersitiisatsedto indidate compotrids wha hoighrough pAsRcbRBicaBRRBRIG | Y t hat
emtted by fpNg . i.onuclides that are in conmon use
today. The 0ifr r ad?%tﬂ?}g?\I%lclﬁélg%‘)&%@e@{mﬁ%ﬁﬂéﬂg@w?}gm TRRESPYSSIE SFPIE108X t er nal  or
internal. The present invention also relates to a conbination-according to

the i nvent i icofn ‘AmasaihibieAfeSm AL bordl o6 Gr kAR QT ARCGLAI 0 To

t he inventifgp. 5 The gresetft i nvention also relat 0a

accordi ng t9 t¥e® PYOSERPBANG Blogtamedeellfisgthaponterds)apy for exanpl e for

i nhi bitd ng the growth of tumour cells. WD 03/ 076400 -25- PCT/ EP03/ 02514

The presenty,i Nie| relates tq,.a combinations according to the :
i nvention gé gﬁnﬁﬁ?ﬂlﬁg{eﬁa@em%s df u??%d?‘%ﬁ*&? FMPaHKis Hrab et i nventi on

al so r el at 8esigngd o prevedamesylathingiftRas gnd hiheginaatdilubdr pratsDEI THeghhoe 5 in a
human subj B&h.sh¥th ¢ h&RBHLE&S il i the subject an effective:
anount of a conbination gccorlg?ﬁglaﬁ)ée? ng%Sag%Pi?8§§urfh‘%ag invention further
provi des a nethod for inhibiting the abnormal growth of cells, .including

t r ansfldr nefhectetth Sothey HENT fihsHi®hd Mendhis&f it ¢ Aot fingflypt of a conbination

10 ac di t i I . e Ih th d | t HDAC i nhi bi t ‘

mmy e adn ni st LPRepHaERY A o SesSpiE Sy TiE, Culiimisioorapra geit;

conmposi ti ons). dtydsexpminacids foy ekampletshisaroylanitide hjrdibizilﬁida@idKS!AHAQ?&%glt he 'two
15

conpounds wi | | SO &t i N REL nd in amount  and.

manner that is mfrfi cia‘!génl'iii 1;?529%’%% el;l('?ﬁ@% Rgﬁn};@%@gcﬂ%%%ﬁgs’&yr%%gi stic
effect .i s achi dvied>2ltPRPri0lpwltonpmideihydeaxamiacid, HeA Qr88fetrichabtatint Aod . and

or der 26f adni ni(TSKAf dx@mflaBintsctPaid, @EPRABELY SnfaSRIE; nd. L egi.mes for
each conponent of 1 JrrllaH nbi nat ?8n vl ds)épe%gﬁlg%%t hegagﬁa@fﬁ%ﬁ‘f%{her L
medi ci nal agent &Rd. XS BT 8P B% g adni ni stered, their route of .

adni ni strat i on cyelietepapaptided for example trapeiingpidiciatoedeisbptin® 20 particul ar-
oSt bei ng_ {1 eaefshmEaFroPBLIAHIEVELAPE; DS LLer Of adm nistration and the

- depudecin.

25
-~ For the treatment of‘ cancer the cor‘np‘ounds according to the present invention may be
administered to a patient as described above? in conjunction with irradiatioh. Irradiation
means ionising radiation and in particular gamnia radiation, especially tﬁét emitted by |

- linear agcelerators or by radionuclides that are in common use today. The irradiation of -
- 30  the tumour by radionuclides can be external or internal. ‘ '

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

35  The present invention also relates to a combination according to the invention for use in
medical therapy for example for inhibiting the growth of tumour cells.



dosage anobunts and regi ne can be readily determ ned by those skilled in the
art using. conventional nethods and in view of the information set out
her ei n. TWe opload4b;um coor di nati on conpog d i s advant ageouPICY/ERdsriasist er ed
in a dosage of 1 25 to 500ng per squar€ neter (ng/nR) of body surface

area, for &hampdsent3fvéntiod@Ro rm{eﬂ%ac&ﬁbﬁlhﬁoﬂs%é&dﬁg&o Hiesim'é’i‘xrubﬂ fo1 @ dosage
of about 7§n|1ﬂ9{tlrr2 a nd f ar bollp zﬁél n i n about per course of

t r eat ment Pé)&\r%o‘gwﬂm ®!4dvant ageousl y adm n| stered i n.a dosage
of 50 to 400 ng per 30 square nmeter (ng/n2) of body surface area, for
exanpl e 75 r fQr I.'.ta eI i n.a dosage of about
175 to 250%})}% weﬁlﬂé oéé‘%lgtgéeroi%le%gﬁfp%t‘ /%ﬁurﬁ%‘?r“égfurse of
t r eat neht . IThBuBaRHibiechediioh mndmlﬂmmmcyamdmmwshﬂoﬁﬂ ina

dosage of incérﬁbﬁ@@on&éoﬂmlgot%rthéﬂk@lﬁ ter (ng/nR2) of body surface area,
for exanple .1l to 300 ng/nP particularly for irinotecan in a dosage of

about 100 to 350 ng/nR2 and for topotecan in about 1 to 2 ng/n2 per course
of treat mehis iNEn03h QiFARPProvafs a MeethdePOB 45 Ay thERBnERdl éfdm f gells

podophyl | o erivati Sh adyantageously admnistered 1n a sa of
30 to 300 lt"%dmrg f\a/? %?1 ﬁ%?”r%%g &Cgmﬂa@@t&féaombmﬁtlmanpl e 50
to ‘Zé@ng/morqgmtqthmirwemwrf or etoposide in a dosage of about 35 to 100

ng/ n2 and for teniposide in about 50 to 250 ng/nR per course of treatnent.
5 The anti -turrour vinca al kal oid is advant ageously adm nistered in a dosage

of 2 to 30Theefhefamedieinalragenieand P A/ inipitof mbyby adminised sinedangoaslyi cul ar | y
for- vi nbl a(s;tg ﬁes?ara& ordﬁﬁmog{pogﬁggg Ogséﬁloegxté:lﬂ[}gfn@?thelf (% erviﬂ%e? as({g ine in a

dosage of ab for vi osage o bout' 10 to
30 ng/ e pé‘Fe UM CO&POETIH%%‘EV%‘PR admigyisigred within.a pesied and én @b@m@mt dedi vative .
i s adVant apaoes that &doffitiai er aduiathat MagRgaagiou? 0s nE RisteQPrefhs Per  square

met er / ea, for. e 700 t01500 / nR o
parti cgrgr#g)ey & Ig&%esﬂ;p;&? ges(gthg %ﬁn?ﬁng% ?rﬁ‘?‘ﬂﬁrdef %f? Prn’gif@t&lﬁ ne in a
dosage' of a& resmtlvodqsagoamgwm agchreginoes foagehicompbnent bﬁttﬁl@@ﬁﬂmﬂa@@ﬁ) to
2500 ng/ nﬂvﬂﬂcﬁp@:ﬁf orPtHla't‘pﬁﬁlcgfar B{hﬁf‘fn@& fral I8t éﬂd(]?ﬁ)%d igiglbat% Pt SgSuch as

nitrogen stard rosourea 1S a vant geous %P%d in a dosage

of 100 to Hﬁmﬁtﬁmﬁlewe’écﬁ%? 8 ﬂ@f”é‘i‘su@ﬁglﬁ rthg PﬁlC‘B@TdyH@ur being tresiedand ther

exanmp2@ 12)@rtioﬂlai’(h63tﬂ${nlgﬁreatbﬂr The oiptahhiA rhéthoCatl &@é}%?ahﬁmlglﬁubﬂ affd Sage of.
a dosa about o 0. 2

20 about
%89 gtgfdnn%g@ﬁﬁd F‘F\g‘mg C%@% d@?g%ts%‘f‘e@hoﬂ%e Sabedygy theart uﬁagf or
I orrust i ne CPﬂV@tléoaiathﬂs anéluowew]dmhd: mfdxﬁﬂtm@édt&upﬁdremour se of treatment.

- The platinum coordmatlon compound is advantageously admmlstered in adosage of 1 -
25 to SOOmg per square meter (mg/m?) of body surface area, for example 50 to 400 mg/m |

partlcularly for cisplatin i in a dosage of about 75 mg/m and for carboplatin in about
300mg/m? per course of treatment. o

| The taxane compound is advantageously adnnmstered in a dosage of 50 to 400 mg per
30  square meter (mg/m?) of body surface area, for- example 75 to 250 mg/m?, particularly
for paclitaxel in a dosage of about 175 to 250 mg/m and for docetaxel in about 75 to
150 mg/m” per course of treatment.

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

35  mg per square meter (mg/m>) of body surface area, for example 1 to 300 mg/m?,
particularly for irinotecan in a dosage of about 100 to 350 mg/m and for topotecan in
about 1 to 2 mg/m” per course of treatment.



The anti-tunor anthracycline derivative is advantageously adm nistered in a
dosage of 25 10 to 75 ny per square neter (ng/nR) of body surface area,
for exanpwe 03874400 60 ny/ n2, parti cul ar_bg_for doxor ubi ci nPCA/EROHSage of
about 40 to 75 nmg/nR2, for daunorubicinin a dosage of about 25 to 45ngy/nt,

and for i darhgxnti-fniodr BodtPaigstoh defdbatie id AdvadtalBoudly 4tknipRtercdy iR s&ie
treat nent. ‘3% ‘I;r gﬁhg%unab IS advag&lg&%ﬁu%?ﬁ adr{v}jélni sterfed in i sage of 1
to 5my per ar T SATALS s er Qb RO SHUECHPTES LSRN YA y 2 to
Ang/ n2 per 20ughm’,gfartiquisatyrfenétopaiide iamtdosagerafgboutgentl 00 saghtd¥ant fageous| y
adm ni ster 1N 0, i dependi ng on the
particul ar ecgtélgﬁ?a%ﬁldﬁ)? Egﬂg%n%lbﬁf%ﬁ]ilggocn%ug F%zﬁeg@#&%amxi fenis 35

advant ageously adnministered orally in a dosage of 5 to 50 ny, preferably 10

to 20 ng tPheCRtiBudAYr vineRiIk YN al Vi ddR66 Xdrflf?ﬁsft&éﬁ fnl accil(%gée &% d00

achieve and maintain a therapeutic effect. Torem fene i s advantageously
admi ni st er 488 BFEAUgTE TRCtE EREERYOTbedY siydace apsnBargRdat wiorjnblastng ini ng t he

t her apy f ordosad dfeibeid3 fol IZEmi/en’ Aol ivieasantd inMIA3EOF0H0: 1 872 mBf?, BR93/ 02514
mai ntain a ther a% utic @Ef ectf. Anrgli)ttr %éol e s advant greotusly adm ni st ered
orally in 4°F YB%Hune M da5esh of ahgutoia 30 Telir Pey GG FHRMRt advant ageous! y
adm ni $0ered orally in a dosage of about 20-100ng once a day. Ral oxifene

i s advanta Vi 1. . | I . t a.
day. ExormouintitiuREhiahRlethn Rg it yoldh B ARDARE Rl ARPH' SR 068,
about 25ny A0 Mmedey sSqURREEter BBEgEs ohkgdysarfagmired. SercxamplesfO0de e once,
tw ce or mﬁ%nﬁ,elsarﬁaumpf&fs-mr@@a@gé of 260 ©I500m/ e féreRaR tInd fra exanpl e
every 7, 14,d 1 or ﬁg (rj@ﬁs. 1'(300 Iﬁp Ni of their useful ﬁﬁ@rog%g)ﬁl ogi cal
propert i es 40838 QLSRRY e 1g{0m @1@6’%%%&??‘8 ine4p aoud;11gY ¢ FAVent i on,
i.e. th® otpeecoursdiofatreathemgent and t he HDAC i nhi bitor may, be fornulated
into various pharmaceutical forms for admnistration purposes. The
conponents may be fornul ated separately in individual pharnaceuti cal

conposi t i orfdie absylatimgzaganis seahyaspifaogen ceustdrd af nisospued isiadvantageoesini ng bot h
conponent s .,qhenididRdRh A8 Hge l0R Y6 50D hi ?Exgétq%fé Iﬁétéﬂtr_fﬁﬂr@t FDoliPsidface

phar maceuti cal _conposjtion _conprising. t her nedicinal] .agent and t‘he .
HDAC i nhi bidfGr farsgampierL 2jte RYO0 mgam’'op nga‘ry%mﬁphamdeeaa dpgags of 20 The
present0 i nvibaiti 100 81560 nighhj feschl@ambasnini Addsh@ofaboarali rgo.Lmg/keg fomvent i on
in the formof . .a pharnmaceutica iti.08 C rising an anti-cancer
agent  and_ SariAene FRRIGREER! 4581 SRRy AR FRUBL RS Reteil i one or
mor e ‘phar mabeutt1i004d 16&mgimet per colilse opireatmant. i nvention further relates to the
use of a conbination according to the 25 invention in the manufacture of a
phar maceutical conposition for inhibiting the growth of tunour cells. The
present i nIEAEPERURGF dibRCYcEng dedvatiye s ivariastovely rdanniptada a dpsage ofict i ve
i ngred2®nt 18 to 75 mg per square meter (ng/m?) of body surface area, for example 15 to 60 ' ‘

mg/m?, particularly for doxorubicin in a dosage of about 40 to 75 mg/m?, for

daunorubicin in a dosage of about 25 to 45mg[m2, and for idarubicin in a dosage of

about 10 to 15 mg/m” per course of treatment.

30  Trastuzumab is advantageously administered in a ddsage of 1 to S5Smg per square meter
(mg/m?) of body surface area, particularly 2 to 4mg/m* per course of treatment.

The antiestrogen agent is advantageously administered in a dosage of about 1 to 100mg
daily depending on the particular agent and the condition being treated. Tamoxifen is
35  advantageously administered orally in a dosage of 5 to 50 mg, preferably 10 to 20 mg
twice a day, continuing the therapy for sufficient time to achieve and maintain a
therapeutic effect. Toremifene is advantageously administered orally in a dosage of
about 60mg once a day, continuing the therapy for sufficient timé to achieve and



HDAC i nhi bitor according to the invention and as second active ingredient
an 30 anticancer agent, as a conbi ned preparation for sinultaneous,
separate wop isog4enti al use in the trea;ﬂent of patients PaftfEPos/omFidrom
cancer. Experinental part 35 The foll owfig exanpl es are provided for

pur poses ofmiihiatiss !
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tenperature for 24 hours” und ni troge ére W crystals -
precipitated. The precipitate was collected on filter, washed with ether
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and stirrint® W& BH’FP‘}‘I% fefpre 8lspaelpiss 1 @ PMACsRcompostioThe  react i on
m xt ure wasonmasesithaiotter emedlicihaHagens ahdithe $ID A0dnNBi & togétﬂ&ﬂvﬂf M%Q)r The

sol vent %BE ng 20.5 g (709 of

hexahydr\(l)va%% ni %’gﬂ%ﬁ%é eggll—l—l 4- di azepi ne-1|-car boxyl ic acid, .
1,1-di methyl ethyl ester (interm2), melting point128 25" 130C c) Interm 2
(0. 04%0m0l TheRescad AR EntRA él&d)ﬂz‘f!tt%eco Qi(%ﬁ{b 1atiof a&],o 1H @g&&e& fnec | uxi ng:

m xture of _ h draz ne nonohydr at e In et Raney
Ni ckel (28T ogpp *F‘ﬁ’éa"?'é‘é@ ?%PQﬁtW@RH&@gﬁlaﬂFléﬂn%?ﬁ@gﬁPréfan@Ré@Aﬁﬁt|I t he

yel | ow CO|10h1bvm6accdtcﬁlﬁ§"lﬁ)rtbeﬂweﬂ'ﬂi‘lﬁ1 tokthel With\oge &Qﬂéﬂegﬂﬁﬁna{c@ﬁt ddKbgersOr an
additional half ‘an hour. The 30 catal yst was renoved by filtration. The

sol vent was evaporated, yielding 13.0 g of 4-(4-
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ester 25 - invention in the manufacture of a pharmaceutical composmon for 1nh1b1t1ng the growth ‘
of tumour cells. '

The present invention further relates to a product contammg as first active 1ngred1ent a
HDAC 1nh1b1tor according to the invention and as second active ingredient an. -

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

Experimental part

35  The following examples are provided for purposes of illustratioh.

Hereinafter “EDC” means N’-(ethylcarboninnidoyl)-N,N—dimethyl-1,3-pr0panediamine,‘
monohydrochloride “DCM” means dichloromethane, “DIEA” means



(interm 3). d) A mxture of interm 3 (0.045 nol) and
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- ¢) Interm. 2 (0.047 mol) was added port10nw1se (over a 20-min period) to a reﬂuxmg

mixture of hydrazine monohydrate (s ml) in methanol (700 ml) and Raney Nlckel
(16.1 g). The reaction mixture was stirred and refluxed until the yellow color was .
discharged. The mixture was continued reﬂuxmg for an additional half an hour. The
30 catalyst was removed by filtration. The solvent was evaporated yleldmg 130¢g of 4-(4-
‘armnophenyl)hexahydro 1H-1,4- dlazepme 1 carboxyhc acid, 1,1- dlmethylethyl ester
(1nterm 3). :
- d) A mixture of interm. 3 (0.045 mol) and (1-ethoxyethylidene)-hydrazinecarboxylic
acid, ethyl ester (0.090 mol) was heated neat on an oil bath at 130°C for 1 hour, With
.35 stirring. After additional two hours, the reaction mixture was cooled and 2-propanol
(about 100 ml) was added with trituration. The solid was filtered and dried to give 14 g
of solid. This solid was triturated with ether, filtered off and dried, yielding 13.0 g
(77%) of 1H-1,4-diazepine-1-carboxylic acid, 4-[4-(1,5-dihydro-3-methyl-5-oxo-4H-



bath for 24 hours. The reaction mxture was filtered to renove the

I norganic solid 30 material and was washed wi th about 20 ml of CHCLl3. The
filtrate wegsoomoentrated under reduced pressure to dryn@sI/EPhi@siesi due
was purified by flash chromatogra hy -&%r SI I | ca gel (eluent: ‘

NH4AOH/ CH3 2 nmbi ned d

t he sol ve%% %\iépﬂ% Eﬁ@fﬁ ycﬁlf(i’ ng§§ %Cctagsr)aslllﬁvg&ghdgf v:'i(rzlﬁumanfor
16 hours, diinethgietigyl @st2d (intenb.ChY mnrltmg ﬁodnt[%S{Z}.lO%dl hydro-3-methyl-1-(1 35
et hyI b op eactich ﬁ%ﬁ%ﬁ@l}o@gﬁe&é 4Zp ﬁrﬂétﬂ)ﬁw-'@t}‘llrﬂéf‘lﬁ?fﬁ dsfadaliiide 4- di azepi n-

1-yl] - ben ot poi nt 152C-153C. WO
03/ 076400 sPANMEROAOWIS1a; 1o g0, 1 M(H }é/amddAdﬁYlﬁtSM%gea o interm. 4 (0.01

4- 4- (ﬁy dro&gﬁb&t@ 2%)0!%1 %ﬁ?dnménl erd@@@sza s@iutn 68 Qdrfezl BTbokn. Owas

tetra ran- 2- - hydr.oX thanetetral

f)l scycl ohéklﬁlﬁéh‘g)g)gé(“{s@’ @I)él@d%’l%?l N@@Hb&’ﬁ} &ﬁ@a‘f‘%ﬁl&gﬁéﬂﬂ)’? 8%% Py, 021 rm?/)

IT E 35, DCMt Fblﬂane((@@t@ ) 1nVBMFS(th(D frﬂﬂwaet added slolvdypeatniie@peratite. (The vveeld<endd ‘
ereacmn.mxu an

The Sorvenaios Mt yAs itee o reor iserht b iiter £ bafls MR sol bt

filter ed (Iiafnoafﬁtﬂ(vdcmmﬂ pumpp Watﬁgwa&ﬁequ tcathd r@mbterved theer gpulting @d)gprorlwal

21 per 401 gt R b iy (00 nE R o ‘lﬁ@vas gocenaiel ogive 2708 o)

Exanpl e AJody nrauteméw@mh@ﬁh@fle@ on ﬁtaéiilﬁﬁdg )pwhigh was &Wﬁhpla?fledrgy

1- (phenyl %H)ébl)umrﬁ!}ﬂ&h fa h}(@V&@ﬁlCH@b})(ehﬁnﬁQ%go%” le p.a. (135 nl) was

dded d || b 0, d 2- =
(et nyt suaegRiC ey Rt Rednel0sge oA B R 2ol PH-065 ol ) i
acetonitr iﬂl@hyl}pr(fpyl)(i-Bﬁo A} 1, 24 eribdod-4- diptengithexalxyduo-d Habh4-diazepined - f or 45 ni n
t t t t ht. DCM
Ca00 9y " B kG WAL GRS g fon® 199??%"?5[ c hayer vas
separ at ed f) Shrtermnl 5 S04 mob was edded intech qaeled selittipr of TRASSankafsrbathador The
resi due (@%‘A@' S&M 'v@ﬂ raxox%al hABr SR QAR AR PWAter W68 lad@dd dn@&htge| |

(el uent: pure fracti onzia]were col | ect ed aGP Bh sol vent
was evaporaége WFﬁéatP@éffddﬁ’éh peiassiyy SpRpnate dldus METHE WASESHAGR WD £ ) t ered
of f .and darthﬁﬁhetane ¥B£ 50 ml), ideibd bhg sdSinin sgﬂftafe fih¢red ardiitatselv@nt @4 b)

Prepangtion O e Miding bS5 EE58) St 434-(hexahydro-1H-1,4-diazepin-1-yl)phenyl]-2,4-

dihydro-5-methyl-2-(1-methylpropyl)- 3H-1,2,4-triazol-3-one (1n§enn. 6).
g) A mixture of interm. 6 (0.00076 mol), 4-bromo-benzoic acid, methyl ester (0.00304.
mol), (1R)-[1,1'-binaphthalene]-2,2'-diylbis[diphenyl- phosphine (0.016 g), sz(dba)3
(0.008 g) and Cs,CO5 (0.40 g) in toluene (10 ml) was placed in a pressure tube

25  (containing a small magnetlc stirring bar) in a glove box under argon. The pressure tube
was capped tightly and was heated in an oil bath at 120°C for 12 hours with stirring).
More (1R)- [1 1'-binaphthalene]-2,2'- dlylbls[dlphenyl- phosphlne (0.016 g), Pd;(dba); '
(0.008 g) and Cs,COs (0.40 g) were added. The mixture was heated at 120°C in the 011

‘ bath for 24 hours. The reaction mixture was filtered to remove the inorganic solid

30 material and was washed with about 20 ml of CHCl; . The filtrate was concentrated
under reduced pressure to dryness. The residue was purified by flash chromatography
on silica gel (eluent: NH;OH/CH;OH/CH,Cl, 0.1/0.9/99). The desired fractions were. -
combined and the solvent was evaporated and dried at room temperature under vacuum
for 16 hours, yielding 0.21 g (60%) of 4-[4-[4-[1,5-dihydro-3-methyl-1-(1-

35  methylpropyl)-5-ox0-4H-1,2,4-triazol-4-yl]phenyljhexahydro-1H-1,4-diazepin-1-yl]-
benzoic acid, methyl ester (interm. 7), melting point 152°C-153°C. |



A mxture of internediate 9 (0.03 nol) in EtOH (250 nl) was hydrogenat ed at
50 C with Pd/C 10% (2 g) as a catalyst. After uptake of H2 (1 equiv), the
cat al yst wesfrdsoered off and the filtrate was evapor at e®CTHP3/02334 due was
purified by colum 30 chromat ogr aphy ové?- silica gel (eluent:

DCM ( MeOH NER), P9A30) . The product fractions were collected and the

sol vent vvas—ewfpor‘at ed ielding 6.8 g (>96 I nternedi ate 10. c)
Pr epar at i on> SHXNAB @ﬁ@?@ﬁ@@lm@ﬁry@bsxfp@mgm&l] /%WOM@CM@ON5 mlQ- N 00

i nt er medi atgsrhilydkbian] mhlze;tw a&vdr&gﬁmﬁé (tﬂ)zg(lﬂoﬁoﬁ% rﬁaéthamﬁ Zﬂded to a

m xture of |nterrre I a 4- 0xo- | - p1 peri ecarboxyllc

acid, 1, 1- disexe! H‘;}‘F’@Pﬁwmé@@éf(* mb@éﬁ h)f%w-llﬁ bfn@tamh E%Z Bolhihe (6nt).
The m x5ur WS, 51200 £4) Wis @@fédfa@fooh&eh@ufaalre bh@ﬂh@w@@l@érﬂdTh@reﬁ&%

t enper at ur e, 0,,0029 d | on m xture
was sti rredmét}l‘%‘? géﬁ]weéﬁgéylgm?tgr @Fhéﬁ')@gga) ﬂﬁ%ﬁ WA&BEWS The ni xture
was ext r actegaposatedh ThEVesdub Wad d:rgstelﬂlzeﬂ/ﬁom(ﬁomcefﬂtai’eé ofif ayeiniried | yagldingwas
separ at ed, f dtill
dryness. Tﬁeﬁég@jd{tﬁ%& f%af d%\hﬂ"ﬁ 1elcf}{1‘$ ?B%e&ééyr)om dm\@%ﬁleﬁﬁg’f@%@/ )l PE. The
preci pi t at @iResazimyl]-Nd tét!althfO-aHdpﬁdﬂli da/Doxpl- W@amlﬂ‘g(lmeﬁgg&( 519 of .
internggiate 11. d) Preparation of '()H NJ O.HO internmediate 12 A

m xt ure of lnte{r_iggi ate 11 (0.0011 nol) in HCI/iPrC]—I‘(Sml) was stirred at
50C for 1 en cooled to roomtenperature. The precipitate was

filtered, whBhparatibi bf 15 Et OH, then with, di ethyl ether and dried, yielding
0.389 (94% of internediate 12 (‘HCI : salt) e) Preparation of VWOI \ \

‘ 1ntermed1ate 9 .
15 A solutlon of 1-(phenylmethyl)- p1perazrne (0.068 mol) in acetomtrrle p.a. (135 ml)
 was added gradually to a solution of potassium carbonate (O 18 mol) and 2-
(methylsulfonyl)- 5-pyr1rmdmecarboxyhc‘a01d, ethyl ester (0,082 mol) in acetonitrile
- p.a. (135 ml) and the reaction mixture was stirred for 45 min at room temperature.
Then, the reaction mixture was stood overnight. DCM (400 ml) was added. Water (300
20 ml) was added and the organic layer was separated, dried (MgSOy), filtered and the
solvent was evaporated. The residue (28g) was purified by column chromatography
over silica gel (eluent: DCM/MeOH 95/5). The pure fractions were collected and the
solvent was evaporated. The residue was crystallized from acetomtrrle frltered off and
‘ dried in vacuo, yielding 15.1 g of 1ntermed1ate 9.

.25  b) Preparation of
/\‘\ S
N N
L_nu

intermediate 10 ‘
A mixture of intermediate 9 (0.03 mol) in EtOH (250 ml) was hydrogenated at‘SO °C
~ with Pd/C 10% (2 g) as a catalyst. After uptake of Hz (1 equiv), the catalyst was filtered
~ off and the filtrate was evaporated. The residue was purified by column
30  chromatography over silica gel (eluent: DCM/(MeOH/NH3) 90/10). The product
* fractions were collected and the solvent was evaporated, yielding 6.8 g (>96%) of

intermediate 10.

c) Preparation of




NN ~/OIl i Ninternediate 13 A solution of 2-naphthal enesul fonyl chloride
(0.0011 nol) in DCM (ImM) was added at 20 5Cto a mxture of internediate
12 (0. 00IwpwBp7@nd TEA (0.0032 nol) in DCI\/I (4nml) under NPCr/EPOS/0IBhe

m xture was stirred at roomtenperature 3bver ni ght. Potassium carbonate 10%
was added. The mi xture was extracted with DCM 2The organic | ayer was
separated, dried (MgSOH4), filtered, and th was evaporated till
dryness. The residue (0.53g) was take (¥ diethyl ether/DIPE The
precipitate was filtered off and 25 rgg) yielding 0.42g (77% of
internediate 13. WD 03/076400 - 32- iP / EPO3/ 02514 Exanple A4 a)
Preparation of N11 O 1 ~ Ng\Y(? nt&T nedi ate 14 5 Tetrakis (2- pr opanol at 0)
titanium (0.0023 nol) was added t® a m xture of 1-(2-

napht hal enyl sul f onyl ) - pi perazi ne (0. ifBediate)l1and

4- | - I . 00 [) i
1 2o di chFLWah%t““hﬁﬁ@‘l Moelck) 36,0830 byt LAY A e R ybratediafe 0 ot s
for 18 hou %%@ﬁl)@a exor bpipsadineearprsyhic acid, 1, NaBrgiaple)is] éﬂeﬂOZIBZVmI) was
added por t ingstyinsie2-diERR el othdHe E6MBS TH hﬁit@ﬁ@atssﬁﬂ@&fht ded P?ﬁh&%xgrtﬁef or 4

hour s ter added. The | tered over ce m xture
was extér/\{lalcfC %%lvﬁf% ROBARPPEITE- ﬁ%‘sﬁ@\%ﬁi@ o appliwas sgded pogiomvdsd. Ther was
separ at ed, ndxtuecwMyisEd )at rdont teetpechturamor 3 heurs oW ¥tenivay\akic8VARONLAGGd ti !

T oa gl "oy SRt DO hadie Bl B0 e She o ey SPbur 0
fractions @E?fba\‘l&?@é ﬂé@e(érmdtthﬁesolwt woh wa:pbravaaisnlb«hapessaTlmjresmuetmg)g 0. 729
(869 of i wra%xpmuﬁzwfréﬂa diBthy PEERAD AL, ?H%g{eci}lhthﬂeH i %ﬁgﬁlc{ %%f eredi ate

15 A ture er dgte 14 0.0014 ) was
stirr itermgiiate ddol ed to room tenperature, fllteredv,

washed V\,it ) ‘ M dm@‘ther ‘ ‘

p”

HCl
' 1ntermedlate 12

: A mixture of 1ntermed1ate 11 (0.0011 mol) in HCl/1PrOH (5ml) was stirred at 50°C for
1 hour, then cooled to room temperature. The precipitate was filtered, washed with
15 EtOH, then with diethyl ether and dried, yielding 0. 38g (94%) of intermediate 12 (HCI
salt) ‘ : ‘

e). PreDaratmn of

O“
Y

‘intermediate 13 |
| A solution of 2-naphthalenesulfonyl chloride (0.0011 mol) in DCM (1ml) w‘as added ét
20 5°Ctoa nmxture of intermediate 12 (0.001 mol) and TEA (0.0032 mol) in DCM (4ml)
under N flow. The mixture was stirred at room temperature overnight. Potassium .
carbonate 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 (0.53g) was taken up in diethyl ether/DIPE. The precipitate was filtered off and
25  dried yielding 0.42g (77%) of intermediate 13.

\/O
o



20 and dried, yielding 0.53g (95% of internediate 15 (HO salt), nelting
point 260C. Examlp e A5 Preparation of OH O ( / internediate 16 25 A
sol ut i on wbD 03/0bwoe0D- 2- f ur ancar boxal deh_éic;l_e (0.0171 nol) i nPCT/EP03/02514
1, 2-di met hoxyet hane' (15nm ) was added opw se at roomtenperature to a
solution of tetrakis(triphenyl phosphine)- palladium (0.0045 nol) in
1, 2- di et hBxamepleaye (50m ) under N2 flow. The mixture was stirred for 20
m nut es. %1%38515'110& of [4- (hydroxynethyl)phenyl]- boronic acid (0.0257
mol ) in EtOHCL8n s added. The WD 03/ 046400 -33_ PCT/ EP03/ 02514
m xture was stirred for 20 mnutes. Sod & ate (0.15 nol) was added.
The mxture was stirred and refluxed fior} 4 irsl, then brought to room
tenperature. The organic |ayer way € ab{,oate. he residue was taken up in
DCM and washed with water. T ic layer was separated, dried (MySH),
filtered, and the sol vent was evaporated. The residue (4.1g) was purified
by colum chromat ography over silica dgetermgdi®edén) (el uent: DCM MeCOH 99/1).
The pure f i O3S 20\ YBS$x t@at ed, vyielding
2. 89 (§2%T%@(‘:lér)l@rﬁgﬁﬁéaﬁ@,dlt%m_lﬁlzlgg%??éh%? Vi%soié%d edilP&oepar égl;égﬁqo(? N NH2  N(r
X 0°i nt e nehienysulony)-pincstinr QA0 Farqly 416t - penjpperdinecarboxylic acid,
5-pyri m di necambeX ke eatel @.0021 ydl) @St 2dichbréAdHan@@bil) undetlS Lo Thd | e
(100mM ). was.added dr.grgéli ﬁﬁ%‘@t 18& to 8 sol ui@'ﬂﬁ?} of 4- ]%jg[gri di nermet hanam ne
(0. 0868 mofXtigdasstiged plafl CLPh bR By Es(BePP HE L OP AR oni tri | e
(200m ) urNeBHKQAL); d000Thmolivwets addedrpratisnwise.slheanixtuye was stirpek aitroome f or 2
hour s,;,p0 [ ' ' it b - ic layer
was - d0barefibsilre 1 g SE YRR SR Lt IRA R ek B CEN v I 1081 ot o
The resi dumixtpesvasggiragied with DGMedhofiltal tardecantsdekhsfraamslagerevassi | i ca gel
(20- 451t M) sebitatRNBried @@M@%M@m QY sbfent was SRpSRed)ill dgesBUTIR:
fractions' were g}gééec ed . ng] the 20 sol vent S ee\éziﬁoratleﬁo 2}/)bel SJI ng 3.79g
(329 of *eAHF Hede)at® ppficd By CopERomHRErgPhY oveeslica gef (70-200jm) "

‘ (eluent: DCM 100 to DCM/MeOH 99/1). The pure fractions were collected and the o

©'15  solvent was evaporated, yielding 0.72g (86%) of intermediate 14. :

b) Preparation of

‘ 0 |

PR
H’O o .
intermediate 15

A mixture of iﬁtennediate 14 (0.0014 mol) in HCI/iPrOH 5N (10ml) was stirred at
, 50°C for 18 hours, then cooled to room temperature, filtered, washed with diethyl ether .
20  anddried, yielding 0.53g (95%) of intermediate 15 (HCllsallt), melting point 260°C,

Example AS .

Preparation of
OH
9]

[
intermediate 16
25 A solution of 5-bromo-2-furancarboxaldehyde (0.0171 mol) in 1,2-dimethoxyethane
(15ml) was added dropwise at room temperature to a solution of
tetrakis(triphenylphosphine)- palladium (0.0045 mol) in 1,2-dimethoxyethane (50ml) |
under N, flow. The mixture was stirred for 20 minutes. A suspension of [4- |
(hydroxymethyl)phenyl]- boronic acid (0.0257 mol) in EtOH (18ml) was added. The



OO-0 Pinternediate 18 To N-cycl ohexyl carbodiim de, N -nethyl polystyrene
(153nmg) (NovaBiochem Cat. Nr. 01-64-0211) was added

N-acet yl -80p4387d¢400 met hoxy- anthranilic acid(0.2 mol), 25Ppdirgposozsdin THE
(0.5m), followed by 1- hydr oxy- 1H benzo%}l azol e, dissolved in THE (0O.5nl).

Thi s m xtur, at ur sequent ly,

i nt er medi atngxtﬁéw%?%ﬁ%&q ?Qogpgsso &B& ?%Wi) c?ﬁg?fﬁ t he
suspensi on TEKHuER Wawﬁrqu %ﬂdere@@iedém‘khm&éh@vbtpoglatted)ohytemmmxefﬂ& ni trogen
flow at 5SO0Grane 1aw%%ﬁhb%d Tﬂé%ﬁ&?]e[wéseégé R \/I\I/;%é%d%sn?o g oA }1 over ni ght

at 90C under  a fl ow of ni trogen

di chl or omet e e rgpyic &r Pps %e@ﬁ’@EPdt ﬁm%ﬁ@ﬂg%@)gflh@red,fand tl@rsolv‘Emewasam due
vas i rsedewdporateCNIhe 2esidun®)1 gpivels hlreridd B}I ¢ohiBn %ﬁ%ﬂﬁ@g@a{ﬁ@ %@épﬁ?‘hca

o SO e S Boe ey sl cpchois: o oo

t enper at ur sQlvéitrvedsleyapdrited rjiedding €. 882 %) efintahicare: 1y t he additi on -of
aqueous HA (Im, iN, and dried at 70C under a nitrogen flow, vyielding
intermediate 18. 5 c) Preparation of --c-O-LP NN OO d ,o internediate 19
To' product EX#mplesdfi ate 18 (0.1 mml) was added a sol ution of 1-hydroxy-IH
benzot10 azg) Bepftatlodeo! ), EDC (0.1 mmol) and TEA (0.12 mml) in a mxture
of DCM THF (3§4, 7r—rl ). The reaction m xt was shaken for 5 mnutes at .
room 10 tenperature, after whi ch O(teqh hydr o- 22H—pyran 2-yl)-
hydr oxyl am ne (0.1 mml) was added [TRE Tesul ting sol ution was all owed to
shake overnight at room terrperat\uf - reaction mxture was then.
concentrated under, a nitrogen flowat 50 C to a vol ume of 5nl and t hen
ponrrer supported rret hyl |socyanate 25 HU:l' , 0.25 mmol, Argonaut,

Nr. 61) and (pol tfyr yl net hyﬁ}'f‘ § | anmoni'um bi carbonate, 15

m
( o 6 nmol ) aePB%ﬁ@ﬁt

W)~ Senyraaidgwegpoxdicecist dibyll estea (0.0434 miokt ur e
was. shaken a&abm&ﬂe@m‘)rﬁlb onRahddediLspwise d1@°¢ ﬁﬁ&%l@tﬁbnrﬂff)&t ure was filtered.

product, e RuGrSRaTHRe O P8 R B s im0 O3 moBiepar at  on of -
/ Mmoo [L5  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 (MgSO4) filtered, and the solvent was evaporated The residue -
(14.18g) was punfled by column chromatography over silica gel (20- 45ptm) (eluent:
| DCM/MeOH/NH,OH 90/10/1 to 80/20/2). The pure fractions were collected and the .
20 a solvent was evaporated y1e1d1ng 3.7g (32%) of 1nterrned1ate 17.

b) Preparation of . ‘ ‘
N 0.
OO,

4
O
O

— /) intermediate 18

- To N-cyclohexylcarbodnm]de N’-methyl polystyrene (153mg) (NovaBlochem Cat. Nr.
 01-64-0211) was added N—acetyl 3,4,5-trimethoxy- anthranilic acid(0.2 mmol),
25 dissolved in THF (0.5ml), followed by l—hydroxy-lH-benzotnazole, dissolved in THF
(0.5ml). This mixture was shaken for 10 minutes at room temperature. Subsequently,
intermediate 17 (0.1 mmol), dissolved in DCM (1ml) was added to the suspension after
which the solvents were evaporated by means of a nitrogen flow at 50°C and
, subsequently, the neat reaction mixture was left overni ght at 90°C under a flow of
30 nitrogen. The product was dissolved in dichloromethane (2 mL) and filtered through a
glass filter. The residue was rinsed with DCM (2 x 2ml) and the filtrate was



NN OI ~Cl internediate 20 Methanesul fonyl chloride (0.006 nol) was added
at 0OCto a solution of internediate 27 (0.001 nol) and TEA (0.008 nol)
i n" DCM ( 1wolop/ourader N2 fl ow. The nixtur_%4vvas 25 stirred &CTORO$/@518 hour s,
poured out into ice water and extracted ™ with DCM The organic | ayer was

separ at ed, ebntedrafddy PeY produtd W& 1Beh tredich Wi a DAkNBOST TER(ISVRRRS a%]f.l@gus
d_di tlTy 1n the

yielding 0.4 of i nterned] 20, .This product was use rect

next reacti S(S)?ligl &S Il%%‘f)x%r(gg;, g;ﬁi@fd‘&}é’ﬁs FEqTE gy enaisres Finall y,ihe mixiBregyas

Pr epar at i omeofralizddrityeheradiititie oRdquéosdip] @mdf 1NN bed oRet &t79°C Qndergmol ) and

2- phenyl - 4H- .- 4- .1, 5 mol) were weighed into a
vessel andﬁlg?%égn%%yn@@%@eég%g%?(lghe vessel was sealed and the m xture
heat ed Por Q&repsiationsf 90C. Next, the sol vent was evaporated and the

resi due was taken up in DCM (4nml), followed b {tion of ethanedi oyl
dichloride (1 nmol) and DWF (1 WPLQI@%UI ighg mi xture was shaken
overni ght at 90C. The reaction >=|=iNxt tivep washed with a 10% aqueous
sodi um bi carbonate solution (2 %0 X%nil), the phases were separated and the
organi c Iayer was concentrate | ding intermediate 21.. b) Preparation
of NP'" -CNHOinternediate | nternmedi ate 21 (crude) was treated with

a mixture of THE/ 1IN aq. NaOH Ms@H /0151‘Qt9171119d€ﬁt‘2,192. 2ml) while stirred
n aquequs HCL(1N, I'm)

wee added 19 Medie? feSietafe T8 bf Fedl) weuscedh sbiiien abi Byow stk at od i n
vacuo, i elbdiznyriazoteiOnientivet ) EPZ (0c) mRtobpadatE o0, of mihol) it Shikede af e 23 20
1o, STl R RS RS, A PO RSB | 270 e (O 1
1), ‘é(p,d temperature, after which O-(tetrahydro-2H-pyran-2-yl)- hydroxylamine (0.1 mmol) was
added. The resulting solution was allowed to shake overnight at room temperature. The ‘
reaction mixture was then concentrated under a nitrdgen flow at 50 °C to a volume of
| Sml and then polymgr supporféd methyl isocyanate (1.25 mmol/g, 0.25 mrhoL
, Argonaut, Cat. Nr. 800261) and (polystyrylmethyl)trimethylammonium Bicarbonate; -
15 (0.6 mmol) (NovaBiochem Cat. Nr. 01-64-0419) were added and this mixture was
shaken for an ‘additional' 2 hours. The reﬁction mixture was filtered and the filtrate

concentrated. Preparativ‘e“HPLC purification of the product, yielded 29 ing of
intermediate 19. ‘ | |

20  Example A7
‘ Preparation of

/\OLC\N Co
LA ~
o T\,/‘N [ |
‘ cl
, | intermediate 20 N

Methanesulfonyl chloride (0.006‘mol) was added at 0°C to a solﬁtion‘of intermediate
| 27 (0.001 mol) and TEA (0.008 mol) in DCM (10ml) under N, flow. The mixture was
25 - stirred at 0°C for 3 hours, poured out into ice water and extracted with DCM. The |

organic layer was separated, dried (MgSO4), filtered, and the solvent was evﬁporated,

yielding 0.44g of intermediate 20. This product was used directly in the next reaction

‘step.



TEA (0.15 mml ). The m xture was stirred at roomtenperature for 10

m nutes. 0- (tetrahydro-2H pyran-2-yl)- hydroxylam ne (0.13 nmol),

di ssol vedwporsdHEo( dry im) was added agg the reacti on m PCOrEPoseesi4 stirred
at room tenperature overnight. The WO 037076400 -36- PCIT/ EP03/ 02514

sol vent s wdxangpkaper ated and the product was purified using reverse

phase- HPLC,a pY el f| nternmedi ate 23, nelting point (219C). B. Preparation
of final co?‘rp%@ﬁ%g——g—Exanpl e B 1 N Fnoc-hydroxyl am ne 2-chlorotrityl resin

(Novabi ochem 01-64-0165) was deprotected by pi peridine in DMV (RT, 24
hr). The resin was washed severa h and DMF and swelled in
DMF. Two equi val ents of acid' r 4reqQui val ents of DI EA were added
as one portion. The m xture wa¢ shaken foro© hr, liquid was drai ned and
the resin was washed several tinmes by DCM an . The resin was swelled

in DVMF containing 2 equival ents of am ne, wa haken 24 hr at RT, the
| iquid was drai ned and the resin was washed by DCM and DMF. The fi nal
product was cleaved by 5% TFA i n DadMmeadiabgzed by HPLC and M5 and

Che reai edA'sam%’%%faﬂ%ﬁ“m@E%Sﬁgﬁl?@%“%??’ﬁwl%ﬁ B he 1 5 A

m xture of mimr%f)e‘fvﬁ‘ie vieightedgoiozsyasesl pnd HROBI(2ED vEBUddS!. Mhp vessONvieaRd no! )

1o {1, et ity e e, LSO 12

S VvV du S X
washed wi t‘ﬁ’&d&@% ya%%h ﬂ%ﬁ%ﬁf l%w%éﬂa%aon ﬁ@tbaﬂeghqyéénchlbadém 225 9)
\lQl/aHz oEVE:'HE lqt?OBWIddl’Mﬁr(l noholpriEteagsuagiy/mostere wﬁlshﬂ@ngﬁknﬁ EGT e
n W t :
0. 170, o1 oo il 3 el dfeq LR 185 ot sgﬁwnz%arbgam@mu%@

evapor@ )eﬂ!ﬁ Hgso werg S@?a@&t%mﬂibenrgamcl-ﬂﬁym wmlcbncraagtra@urgtlelaﬁ,%- 184C and
0.040 g ofmtzénhé&{atézﬂl 5-di hydr o- 3-net hyl -1 - (1- met hyl propyl ) -'5- 0x0- 4H-

1,2, 4-tri %§%I - -§J !pgenyl ] hexahydr o-1 H 1, 4- di azepi n- 1-yl |- benzoi ¢ acid,
melting p 5C. 30 WO 03/076400 PCT/ EPO3/ 02514 -37- 4

SO
/ N~ .
ot \ WIKAN o N

‘ intermediate 22 : ,
- Intermediate 21 (crude) was treated with a mixture of THF/ IN aq N aOH/MeOH
.15 | (1/ 1/0.2, 2.2ml) while stlrred vigorously overnight at room temperature Next, an
aqueous HCI (1IN, 1ml) was added to neutralize the solution. The solvents were
evaporated in vacuo, yielding 1ntermed1ate 22.

¢) Preparation of
Q=
<°j 2t O“Q

intermediate 23
20 | To intermediate 22 was subsequently added 1-hydroxy-1H-benzotriazole (0.13 mmol)
dlssolved in THF (dry, 1ml), EDC (0.13 mmol), dissolved in DCM (dry, 1ml), and
TEA (0.15 mmol). The mixture was stirred at room temperature for 10 minutes. O-
(tetrahydro-2H-pyran-2-yl)- hydroxylamine (0.13 mmol), dissolved in THF (dry lmi)
was added and the reaction mixture was stirred at room temperature overnight. The

b



Exanpl e B3 Preparation of 0 HO. HI/ LN\ Conmpound 2 Interco. 8 (0.000088
nol) was stirred in 5% TFA/ MeCH (5 m) for 24 hours at 25C. 5 Then, the
reacti on woxsoraomas poured out into water (5 nml) + | equiPeTaEPOMIISCOS.
This m xture was extracted with DCM (5"3@', 2 x) The separated organic

| d I 0 urifie % d
ayer was s Ivleﬁ}t@ \x(e%@&%b atéd Aﬁdeclﬁ@gr and v&%ﬁ Eol {gg{tg%ge\r/ﬁ% d@é]e@g:’mng (r)y018

under N2 ro 50 % he resid
g (65% of é HH lart‘é?%’llﬁ‘é}tl%)é@lﬁt(zi@% 10 Exanpl e B4 a) Preparati on of

0O N, NHOI |N O Na internmediate 24 A mxture of internmediate 13 (0.0008

nol ) and S%dl}gﬂ g%l%%}(l?d@ (OO 0018 nmol)'in 15 EtOH (10m ) was stirred and

refl uxed f to roomtenperature. The precipitate was

filtered, @meh_&lth EtOH, then with dlethyl ether and dried, vyielding

0. 4259 (>1@Qﬁ@ﬂ Shvind odi sal.t b) Pre arat|on of 0O HN
b thltaﬂﬁﬁié Z%EIOH%%? nLE‘@@ al@ %R?i“ )¥édled to a

er ned ate

NI -
gn xture of S)?HtPé?tﬁéévép% pigeridin® DUBMILRT, 2®hr)( Tht feahlytdtsowa?shecwe{\efm 2-yl)-

hyd | ant h @8V, triazol.e 01 nol) in
D>(l:l\/!r '(I)')IEI%; ((al(;ﬂles 6Vt?nd N2 ldtzl?%\?vgn# Saméﬁﬁjrﬂe@_\/\ggggﬁﬁlrv?lgﬁts 05?01508 (e?rpez ature
for 18 hou?% ?TE%P%PF%«% &efiadded ps epepbrtiom Shhedninturé whkEhaksf s 24w t h

di et hyl0 et heiqaidovad idrsited a«ﬂd&hérd@ﬁl WashPash8S Wvell ik &Y FRNBGLSE DAE. "Pl?l ting
p0| nt 25 280w swah &P ﬁ‘lrﬁf\/h*o con?ammg 2 equivalents. of amine, was shaken 24 hr at RT,
the liquid was drained and the resin was washed by DCM and DMF. The final product
was cleaved by 5% TFA in DCM, analyzed by HPLC and MS and evaporated in the
, pre-welghted test-tubes.
15 ' Basedon the loading of the resin.

Example B2
Preparation of

\_/
N N
Ho—m / |
H,O
| Compound 1 :
20 | A mixture of interm. 7 (0.00075 mol), NHZOH/HZO 50% (5 ml), KCN (O 001 mol),
. MeOH (10 ml) and THF (10 ml) was stirred at room temperature for 48 hours. The
' solvent was evaporated. The residue was extracted with DCM and was washed with
-water. The solvent was removed and the oily residue (O 225 g) was purified by column
| chromatography over silica gel (eluent: NH40H/CH3OH/CH2C12 0.05/0.95/99; then
25  with NH,;OH/CH;0H/CH,Cl, 0.1/0. 9/99). The pure fractions were collected and the
- solvent was evaporated, yleldmg 0.114 g of compound 1 .H,0, melting point 182~
+ 184°C and 0.040 g of 4-[4-[4- (1, 5- d1hydro -3-methyl-1- (l-methylpropyl) 5-0x0-4H-
12 4—tnazol—4 -ylIphenyllhexahydro-1H-1 4- -diazepin-1-yl]- benzoic acid, meltlng pomt
244-245°C.
30



WD 03/ 076400 -38- PCT/EP03/02514 NNOI \' \ e NJ HCOYHORNNoO .0 .91
CF3COOH compound 3 TFA(O.5ml) was added to a m xture of internediate 25
(0.0006 nmwb)osiorsaneOH (1 OM ). The mixture was stirred at POGEPIEMSEs at ure
for 5 days. The precipitate was filter¥d, washed with diet hyl ether and
dried.. Tﬁ reﬁlﬁge was taken up in water, stirred for 30 5 m nutes,

filtered ried, yielding 0.143g (38% of conpound 3 (.0.91
CF3COM) , Prglatatiog gfoi nt 210C. Exanple B5 Preparation of , 1:' :7 " ~ 0-'7
NJ O Y 10 o internediate 26 A ni xtjure of internediate 15 (0.0013 nol),

2- (et hyl sul fonyl)- 5- pyrim df'?'rg xylic acid, ethyl ester (0.0017 nol)
and potassium carbonate (0.0039 no MCG itrile (1OM) "was stirred
at 80C for 18 hours. Water was added. Thew ure was extracted with DCM
The- organic |ayer was separated, dr| ed, (MgS™4), 15 filtered and the

sol vent was evaporated till dryness Comaoy due (0.5g) was crystallized

from CHSCI}% JTF g@}f@o@é ﬁx%%)%&s%h?re&@?S%‘TF@ﬁl\@&)H@ n@)ﬁ@r%h@@i‘s ay28di ng 0. 25¢
(37% " I ate nt er nedi at e Waf Eﬁj sly as
descri i)ed Tihnnetharﬁ@p@oq Bifgture gvas goyedeul by waley o*’f EMS ﬁﬁg:%g 0. 86
CF3CO0H) , THRd ke Riis Rk tr23QGwitR DAWAI( nll, 2 x). TthgpaMed-brghiﬁRMyHr whs . 0. 86
Cr3ccH dried (MgSOy), filtered and the solvent evaporated (blown dry under N; flow at 50°C).

The residue was dried (vacuum, 50°C), yielding 0.018 g (65%) of compound 2, melting

- point 196°C.

10 ‘
" Example B4
a) Preparation of
| ' (I? i ‘
(o]
Wepve

: " int?armediate 24
‘ A mixture of 1ntermed1ate 13 (0.0008 mol) and sodium hydroxide (0.0016 mol).in
15  EtOH (10ml) was stirred and refluxed for 2 hours, then cooled to room temperature.
The prec1p1tate was filtered, washed with EtOH, then with diethyl e‘:ther‘and dried,
yielding 0.425g (>100%) of intermediate 24 (sodium salt) :

b) Preparation of
Weuve

CL YN\)

: : intermediate 25

20 EDC (0 001 mol) was added to a mixture of intermediate 24 . 0008 mol), O~‘
(tetrahydro- 2H—pyran -2-y1)- hydroxylamine (0.001 mol) and 1-hydroxy-1H-
benzotriazole (0.001 mol) in DCM/THF (10ml) under N, flow. The mixture was stirred
at room temperature for 18 hours. The precipitate was filtered, washed with THF, then
with diethyl ether and dried, yielding 0.4g (83%) of intermediate 25, melting point

25 260°C. |

¢) Preparation of




conpound 4 Exanple B6 Preparation of WO 03/076400 PCT/ EP03/02514 - 39-
/lgypl ~ NNNI~ N / OHinternediate 27 A m xture of internediate 10

(0. 0015 rmwb)o3amdoo nt er redi ate 16 (0. 00]3 nol) in MeCOH (6RCI/RRA302M4 rred at
60C for 20 hours, then cooled to OC. Sodi um hydroborate (0.0022 nol) was
added. The m xture was brought to roomt enperat ur e, then stirred for 5 4
hours, poured out into ice water and ex{r @@ DCM The organic | ayer
was separated, dried (MgS04), filt nd ol vent was evapor at ed.
The residue (0.8g) was purifiedng nggl urm chr omat ography over silica gel

(15-401tm (eluent: DCM MeOH/ N -97/3/0.1 to 95/5/0.1). The pure
fractions were coll ected afel tjhe” sol vent V\gs eva(ﬁorat ed, yielding 0.28g
(45% of intermediate 27. 10 I°nterrred| at e O GELHERI ed anal ogously as

described in exanple [B4] to give 0.143g <P®pondst conpound 5 (. 0. 83
CF3C00H) , T‘FJAEO ﬁﬂf)%sryddgcﬂ-%cd mbR of 1r@mfkd1a't\‘: y 2 d\O dOO%olPrn%e@ﬁe(

conmpound 5 15 Preparation of ternmedi ate A
m xture of" h%mtw%&sgrrfé af PopYigmpaA3fuye “émcﬁ @yﬁé%wm%}lﬁl%f’c‘é@%&%w@ehyde

(0. 005 noiyhshel whthPdiBth¢hétRéreme idiisMeThe £2idhe Wads talkenupad vabterpéieretigsr $ hour's,

por 11 ot B! i R R Aohar R ab i SRt o2 S our .

Wat er was @Hg(é(do}ﬂhaelnngpmmezmél extracted with DCM The organic |ayer was
separated, dried (MySO4), filtered, and the solvent was evapor at ed till
dryness. Thexe5| due (2g) was taken up i n CH3CN Dl PE. The

-Example BS |

Preparation of |
’ﬁ
e “
YCV

1ntermed1ate 26

L o ~0
10 0
A mixture of intermediate 15 (0.0013 mol), 2-(methylsulfonyl)- 5-
pyrimidinecarboxylic acid, ethyl ester (0.0017 mol) and potassium carbonate (0.0039
~ mol) in acetonitrile (10ml) was stirred at 80°C for 18 hours. Water was added. The
, mixture was extracted with DCM. The organic layer was separated, dried (MgSO4),
15 filtered and the solvent was evapofated till dryness. The residue (0.5g) was ‘crystallized
- from CH;CN/DIPE. The precipitate was filtered off and dned y1eldmg 0. 25g (37%) of
intermediate 26. \ . :
Intermediate 26 was handled analogously as described in example [B4] to glve O 126g -
(74%) of compound 4 (.0.86 CF3COOH), melting pomt 230°C

20
(N "\]'II'III
T

° .0.86 CF;COOH
compound 4

Ho’N

Example B6
Preparation of



precipitate was filtered off and dried, yielding 1.2g (75% of internedi ate
28, nelting point 147C. 25 Internedi ate 28 was handl ed anal ogously as
descri bedwprsexanpl e [B4] to give 0.724 (88% of conpoumdTEEP)3/G2588
CF3COOH) , nelting point > 260C. WD 03876400 -40- PCT/ EP03/02514 HO N N H
N' " N ~"IN.0.83 CF3COCH ¢ ound 6 Exanple B8 Preparation of N N\ \
5 internediate 29 A solutio “wmapht hal eneet hanol , net hanesul f onat e
(0.0029 nol) in acetonitrile (3 added at 5C to a m xture of

i nternediate 10 (0.0024 nol) and pot(s/gju Icarbonate (0.0048 nol) in
acetonitrile (6ml). The m xture was stirfed a omtenperature for 18
hours, then stirred and, refl uﬁ&m%}ﬂeage%ﬂht an 6fed to room 10
tenperature. Water was added. e mxture was filtered, washed with water,

then with Adinétteglof arterarediatel1QifQ.QQLS moly puil intproedisly 10489015 malindVisRHi at e

29, el ti ngsHORk sﬁ@&ﬁt 60POYEF mlﬁé @he%%oma t@@"@'%@hﬁﬂ%&&%&%{ey as
descri bed in éxanp %90 gi ve 0.2b54¢ 8%‘ 69 of corrpound 7 79

CF3000H), HRePY %@01@ éﬁaﬁ o B PN VRS INPUSH! SofoemEFIaT %ﬁbﬁuﬂareﬁ fos,
Exanpl e B94 hBﬁi%deu’;\éd ot i i€ Wtk Md EAGablell with IIEMNThe GvganicTaARGAK / O
: separated dried (MgSO,), filtered, and the solvent was evaporated. The residue (0.8g)
was purified by column chromatography over silica gel (15-40pm) (eluent:
DCM/MeOH/NH40H 97/3/0.1 to 95/5/0. 1) The pure fractions were collected and the -
: solvent was evaporated, yielding 0.28g (45 %) of intermediate 27.
10 Intermediate 27 was handled analogously as described in example [B4] to give 0.143 g ‘

\ (89%) of compound 5 (.0. 83 CF3COOH) meltmg point 219°C.

. 0.83 CF,COOH
compound 5

. Example B7 |
15 Preparation of

o

intermediate 28

A mixture 6f intermediate 10 (0;0042 mol) and 2-naphthalenecarboxaldehyde (0.005
mol) in 1,2-dichloro-ethane (10ml) was stirred at 50°C for 3 hours, then cooled to room
tempefature. NaBH(OACc)s (0.0055 mol) was added portionwise. The mixture was

20  stirred at room temperature for 2 hours. Water was added. The mixture was extracted
with DCM. The organic layer was separ‘at‘e‘d, dried MgSOy), filtered, and the solvent
was evaporated till dryness. The residue (2g) was taken up in CH;CN/DIPE. Tﬁe
precipitate was filtered off and dried, yielding 1.2g (75%) of intermediate 28, melting
point 147°C.

25  Intermediate 28 was handled analogously as described in example [B4] to give 0.724g
(88%) of compound 6 (.0.83 CF;:COOH) , melting point > 260°C.



conpound 8 Internediate 19 (0.05 mol) was treated with TFA (2ml, in

DCM MeOH 1/1) for 10 20 days at roomtenperature. Next, the solvents were
evapor at eatoas/ora@om t enper at ure WO 03/ 076400 PCT/ EPO3/ 02512CT/HEPI3/asder a
flow of nitrogen, followed by addition -4+ 1, 4- di oxane and repeating the
evaporation procedure. Then the s rrpl e was dr| ed under a nitrogen fl ow

overnight at 40C, yielding co‘f’Pp ~8 ( CF3CCI]—|) 5 Exanple B 10
Preparation of N N O\ N |nterrre /gb ure of internediate 20
(0.001 nol), norpholine (0.0013 nol) and ot carbonate (0.002 nol)

in acetonitrile (6nml) was stirred and re qued over ni ght, then 10 cool ed,
poured out into ice water and extract®d GFsFOGHOAC. The organic | ayer was
separated, dried (MyS04), filtered, eaompaundésol vent was evaporated. The
residue (0.79g) was purified by colum chromatography over silica gel

(10m (eluent: DCM MeOH NHAOH 96/4/0.1). The pure fractions were collected
and t he solBxempleld® evaporated. The residue (0.183g) was crystallized from

Dl PE. The ,aqu%z&e was 15 filtered off and dried, yielding 0.086g (47%
of internme nel ting pointy120C. | Internediate 30 was handl ed.
anal ogousl y as described in e [ B4] to give 0.432g (87% of conpound:

9 (.0.47 H20.1.99 CF3000H), meltihglpoint 140C. HON HNN- N O ~O NJ
conpound 9 .0.47 H0O .1.99 CF3000H 2 @anpl e B 11 Preparation of OIjN

ON~-N8 N N

5 ‘ : 1ntermed1ate 29 \

“A solution of 2—naphthaleneethanol methanesulfonate (0.0029 mol) in acetomtnle
(3ml) was added at 5°C to a mixture of intermediate 10 (0.0024 mol) and potassmm
carbonate (0.0048 mol) in acetonitrile (6ml). The rmxture was stirred at room -
temperature for 18 hours, then stirred and refluxed overnight and cooled to room

10 temperature. Water was added. The mixture was filtered, washed with water, then with |

- diethyl ether and dried, yielding 0.45g (48%) of intermediate 29, melting point 128°C.
Intermediate 29 was handled analogously as described i in example [B4] to glve 0. 254g o
(86%) of compound 7 (.0.79 CF;COOH), melting pomt 209°C. '

j\fx B
D
.0.79 CF;COOH
o compound 7
15 |
Example B9
Preparation of .

HO—NZ—C />—N<:>_\N ‘

o]
.CF,COOH N/
compound 8

Intermediate 19 (0.05 mmol) was treated with TFA (2ml , in DCM/MeOH 1/1) for 10
20  days at room temperature. Next, the solvents were evaporated at room temperature



H H O compound 10 .CF1000H WD 03/076400 -42- PCT/ EP03/02514 A solution of
TFA (5% in DCM MeOH 1/1, 2m) was added to internediate 23 and the

reacti on woxBra@owas stirred for 5 days at roomtenper at uP€T/HIex02514 he
solvents were evaporated at roomterrpé’rlature under a flow of nitrogen,

Lo emted i@l 408 Blrofer! TR Gafliln 0T LABEENAE kil G Iy & heS

r epeat ed. er’a nitrogen over ni ght at
40C, vyiel demoxmm@mmdm TheprBesERf)le waydppd umder almtsqgntﬂw eeApelireds t hat

were prepapg¢ agsehLdico C Bfyabove Exanples. The fol | ow ng
abbr.evi ati ons \e’%g S glp dtjiﬂg ta%(? ). C2HF302 stands for the

trifluoroacetate salt. 10 Table F-1 o~ N O 1 N N OH .C2HF302 (1:2), Co.
No. 11; . pkBhbpleB® 378 FHO NH O I+ OOl \ N¥(r) + O/ OFN N
~NI~\ N . 302,(1:2), Co. No.12; Ex. [B1]; ns .C2HF302 (1:2), Co.
No. 13; Ex.I¥eBagationol 512 377 HO NHO N+ O O 'NO -0 O 1~1-b\N NN\

HN " OH . C2HF302 (1:1), Co. MNo.X4; Ex. [B1l]; ns. .C2HF302 (1:2), Co. No.15;
Ex. [BlI]; ns. o ) ‘

Z
N

oM
o \/EO_J\(DV O
1ntermed1ate 30 .
A mixture of 1ntermed1ate 20 (0.001 mol), morpholine (0. 0013 mol) and potassium
carbonate (0.002 mol) in acetomtnle (6ml) was stirred and refluxed ovemlght then |
10 cooled, poured out into ice water and extracted with EtOAc. The organic layer was
separated, dried (MgSOA{); filtered, and the solvent was evaporated. The residue (0.79g)
was purified by column chromatography over silica gel (10pm) (eluent:.
DCM/MeOH/NH4OH 96/4/0.1). The pure fractions were collected and the solvent was.
. evaporated. The residue (0.183g) was crystallized from DIPE. The precipitate was
15  filtered off and dried, yielding 0.086g (47%) of intermediate 30, fnelting poiht 120°C.
Intermediate 30 was handled analogously as described in example [B4] to give 0.432g
(87%) of compound 9 (.0.47 H,0 .1.99 CF;COOH), melting point 140°C .

Z i@
%

compound 9
.047 H,0
-1.99 CF;COOH

mZ

20  Example B11
Preparation of

o
\_/ N—
O---N\H N 0O ——\N

compound 10
.CF;COOH



356 373 ONTONO O O ONomi HNN- G HN OH 'OH C BF O (1:2), Co. No. 16;
Ex. [B1]; .C2HF302 (1:2), Co. No.17; Ex. [B1]; ms. ms.349 412 WD 03/ 076400
PCT/ EPO3/@RGIAT64M3 F F ON+O 91 N -O_4f-~ N O  HNC HNCPCTHPobis14

(. .~
...... 7%&%1%&((105}11%{ ((30% IRDD@WEVI&)H 1[/ B (2];111?8)‘/88 &Rled NOinl@meate iﬂﬂd théns

ONF N 1) rE)ction \miKfurg was stiggdiny @@YS@HI@P é?fl]}ml'ssfai e exté%:gﬁgdgntg X‘?}e
(N)P 2# ﬁ?{ht’ed 'Eﬁrolgian tﬁﬁpeﬁﬁr&nd& aX10%) of o dﬂofﬁm)we&by'ﬁddﬁ?ﬂﬁ 0B44.- N+ -0
[B1]: ns. d—‘@@ﬂF@B‘é thecopgentrging %Ce%e Wﬁ&fepfaéi‘f 2“‘%% £ ﬁf’d&cﬁ% 8’%‘9 dﬂg& =

5  under a nitrogen flow overnight at 40°C, yielding compound 10 (.CF;COOH).

N+-O N

Table F-1 lists the compounds that were prepared according to one of the above
Examples. The following abbreviations were used in the tables : .CoHF309 stands for

 the trifluoroacetate salt.
10
‘Table F-1

OH

.CoHF307 (1:2), Co. No.11; Ex. [B1]; ms.
378 ‘

CoHF305 (1:2), Co. No.13; Bx. [B1]; ms. |
377

@@

.CoHF309 (1:1), Co. No.14, Ex. [B1]; ms. |.CoHF307 ('1:2)‘,‘ Co. No.15; Ex. [B1]; ms.h |

356 373
 Ntor \ N0 cl
Q, Q
OO OO
HN, / HN, N/
OH OH

.CoHF30, (1:2), Co. No.16; Ex. [B1];  |.CoHF307 (1:2), Co. No.17; Ex. [B1]; ms.
ms.349 412




~N+ ONCOO O N F
Co. No. 24; Ex.
ONTO N+ OVOM3@76400 HN N F F HN OH OH . C2HF302 (1: 2),

/\ NUJ HN

[B1]; ms. .C2HF302 (1:2),

Co. No'.25 Ex.

Co.

[BI] ne:

VNC/ F HN'OHOH F .C2HF3'02 (1:2),
357 412
ReTAG3/@2614 [ Bl ] ;

ms. . C2HF302 (1 1), Co, No.27; Ex. [BI#3-ms.' 411, 356 HO, NH ON+O OO N
NNH JN  HO-NHH—— w, —p—NEO—O-N—CP —@F oI lF,FLO No—P8;

Ex. B1;|ms: C BF3 N}DZ) E . No.29| Ex.[B1]: n1N203 2 ( ~ 2 ng.

397 344 m@ 03/076 0 ffﬁ 514 -44 HO. NHR N p [/)N

/I ONNJ +[1 0\ | |F302Hg o Ex. [B1];

ns.

.CoHF309 (1.2), Co. No.18; Ex. [B1]; ms.

.CoHF309 (1.2), Co. No.19; Ex. [B1]; ms.

344 °C 411
N0 N*+0
Q 7\ ) [o) Ne=
}_< §— N—( >—C| NN
HN " HN, —/ \N:>
oH oH
.CoHF305 (1: 2), Co. No. 20 Ex. [Bl] ms. |.CoHF309 (1:2), Co. No.21 Ex. [B1]; ms
378 345
o) (
Y . . Q
3 dN \ | o
NGOON ‘ Q RN
HNbH — ‘Q\o HN N\f’N
oo " OH .
o’ F

.CoHF309 (1:2), Co. No. 22; Ex. [Bl].; ms.

.CoHF30; (1:2), Co. No. 23; Ex. [B1]; ms. |

401 ‘ 361
Q\ ‘ ' ‘ NE |
o (. B
Q /__\ Q Y anY N= F
‘ NN F
HN \__./ ‘ HN\ \_/ . \ / £
oH OH ‘

.CHHF309 (1:2), Co. No.24; Ex. [B1]; ms.

.CoHF307 (1:2), Co. No.25; Ex. [B1]; ms.

357 412
' O
N*—O N+—O
, 4 OH ‘ SRy
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' C. Pharmacological example: |

The in vitro assay for inhibition of histone deacetylase (see example C.1) measures the

- inhibition of HDAC enzymatic act1v1ty obtamed with the compounds of formula D.

Cellular activity of the compounds of formula (I) was determined on A2780 tumour
cells using a colorimetric assay for cell toxicity or survival (Mosmann Tim, J ournal of
Immunological Methods 65: 55-63, 1983)(see example C.2).

Kinetic ‘éolubility in aqueous media measures the ébility of a compound to stay in
aqueous solution upon dilution (see example C.3). ‘
DMSO-stock solutions are diluted with a single aqueous buffer solvent in 3 consecutive

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

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

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

stream and/or from the blood stream into the target. Permeablhty (see example C.4) can
be measured through the formation of a filter-immobilized artificial membrane
phospholipid bilayer. In the filter-immobilized artificial membrane assay, a “sandwich”
is formed with a 96-well microtitre plate and a 96-well filter plate, such that each
composite well is divided into two chambers with a donor solution at the bottom and an
acceptor solution at the top, separated by a 125 wm micro-filter disc (0.45 pm pores),
coated with 2%(wt/v) dodecane solution of dioleoylphosphatidyl-choline, under
conditions that multi-lamellar bilayers form inside the filter channels when the system
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through another. Specifically its ability to nove through the intestinal
menbr ane wWptod/ordaeo bl ood stream and/or fromthe bl ood str@amEPas/@sthe
target. Permeability (see, exanple C 4)4gan 20 be neasured through the
formation of a filter-imobilized artificial menbrane hosphol i.pid bilayer.
In the filcomtactsmmagiibdusdaffar salftian. The permseabitity dlwompoundstirgnahti s
formed wi tﬁ'nﬁmglﬁmg\?i{)}anghcﬁx%shg d8n th?st ?‘h@ﬁﬁl}pése%@tcy\@ok fbd thé gérrrlﬂaﬁérﬁof such

t hat each % eI% X\np donor

sol uti on aﬂieﬁmslﬁ@“@@ﬁhﬂHﬁéll%lr@mf&é%lé’bﬁ%tfra%ﬁt 1HAreat PR fe separ ated by a
125 gmm Cdg&gﬁédﬂd‘ifeta‘ét@&ls(&né%m I@stfédtronﬂa‘ﬁryca@apmdalvwi\h:le&‘gﬁh/hetwe)endodec ane
solution o ol eoyI phosphati dyl -chol'ine, under conditions that ,
mul ti - Pameb1%30dp0P@krs forminside the filter channels when the system WO
03/ 076400 PCT/ EP03/ 02514 -48 contacts an aqueous buf fer solution. The

per meabi | i f co ounds t hr i ih ured in-
o 5. The WisBou? PEEEE Fobyd RS Bupatpitafcls HRRHOAS ol o

paral | el aerzyfatéaily traesformedinge (2 pdiaf,fvat@rsphwh: @nd axquetahlg metabolite(y) rrpound |
det ect | Onﬂ#ﬁﬂ%@g ﬁ?or%%%%b%ﬁﬁﬁﬁsr the AlerOPhé Hﬁiabﬂﬁd’?ﬂoﬂﬂ@& BrelRffe@an 5 250

and 500 n smo rugs neans that a- r{g dt?cﬁ ubl e xenollel otac or
endobilét i cactivapien s P@eﬂtéﬁ‘i&?ﬁa}fl?@&ﬂei Poveversopleaciabaiites pay haygenhance |

wat er - sol uli&it %P%x@&fe@{saﬁ’h@ dra} aleedbolieh $jay indlhde iath ddetong:amnf end dr ug
met abol i sm, I s, %,

liver. The abol i ¢ prod en lLess 10 active
than the péPé‘ﬁ‘E“Oé]‘r BEPCEFses- r@‘lﬁté}]\}é @zg'gne SS' gtteﬁlS%z}% dﬁw ' géﬁesnay have
enhanced a(ghmlmnts)capablhmufdeaiiﬁmith dru'ghalmd dweugcai@mam@bsegmdrbd}h‘? ncl ude. bot h
N ﬂgt O)(;'etcg 'IFP{ %célr@-ﬁg Pa5d 191)6{18 Ofhsed Sﬁ@ﬁAﬁI@d enti&R eﬁﬂlﬁés FREHBRC SysSt ens

organi snf’s” capa b| 1ty of de s and

u
cheni cdl s itebiliomfesmpoerisiopn bp deteryingd i dire Wﬁg HW&RWQH‘% g%‘na%l ch ar e
NADPH depepdgptse 9)?9)(1'@5 C. 3“]9 tﬁéli’@hieﬁabéﬁc ﬁﬁlﬂbﬂﬁ dftihe @fm;ﬁﬂﬂﬁs)ismdﬁreMd abéb |

determned in vitro use of.. urran exarrpl e
C.5). Her eoﬁﬁﬂ&%ﬁb@ll%@@fﬁq ?? fugtes lﬂ‘éu é‘ﬁﬂ‘bBﬂ%ﬁ%d GOLIRSY (rise‘tggggﬁ é@o?%of dr ug
net abol i sequaftit@ionldd the cumeamdnwabddterorinal byt hedS @miwounds wi th m crosomnes.
Quantitation of the conpounds was deternined by LC-MS anal ysis. 20 The -
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s subsequent inactivation of the Rb protein, which is essential for cell cycle progression.
- Induction of p21WAFT1 in'response to cellular contact with a HDAC inhibitor is :
therefore a potent and specific indicator of inhibition of cell cycle progress1qn at both
' the G1 and G2 checkpoints. :
30  The capacity of the compounds to induce p21WAF1 was measured with the p21WAF1
enzyme linked immunosorbent assay (WAF1 ELISA of Oncogene). The p21WAF1
-assay is a “sandwich” enzyme immunoassay employing both mouse monoclonal and
rabbit polyclonal antibodies. A rabbit polyclonal antibody, specific for the human
| WAFI protein, has been immobilized onto the surface of the plastic wells provided in
'35 the kit. Any p21WAF present in the sample to be assayed will bind to the capture
| anﬁbody. The biotinylated detector monoclonal antibody also recognizes human
p21WAF1 protein, and will bind to any p21WAFI, which has been retained by the
capture antibody. The detector antibody, in turn, is bond by horseradish peroxidase- .



therefore a potent and specific indicator of inhibition of cell cycle
progression "at both the GL and & checkpoints. 30 The capacity of the
conpoundswoasiondoce p21WAF1 was neasured with the p21WAF1 pCarrpgsre2shd nked
imTunosor bent assay (WAF1 ELI SA of Oncggene). The p21WAF1 assay is a
"sandwi ch" enzynme i mrunoassay enpl oyi ng both nouse nonocl onal and rabbit
pol ycl onalcoajuigeteddirgsavidinr Hbhdrsqradistcpaozidaserseiatisaythe sppearsipe of 8¢ t he human

\rﬁ\rAg\jh greSt Ie %Qfe}i%cb ra'tmg réé{%&ﬁer&ﬂﬁﬁe 88, Mérﬁg@sd?\fméﬂl% JHl@stic wells

resent in B’g assayed wi ||
bind to t helut@mpt(or ﬁllowrﬂfﬁebﬁmﬂddmﬁé osﬁf@pplﬁg F%?tg@a) d‘aﬁ Jéléftnélrty WoEh dhal

ant i body dh BbRI 10, thépldteWThe cdlored réetiany
02 1VWAFL. %éﬁ%ﬁlﬁ ihé%ﬁloﬁﬂtr@qﬂl F‘Pﬁﬂat pléte C réacu

t d t det ect
ant i bodly. prmqurwuanﬁf?%d%&%s%%e@wmem Rt oo we oo o

PCT/ EPO3/ QRadifuctioft3f & Shdgat@te stingkhavh domentFhtionk of p2I WA I(pmafrdstﬂll dase
cat al yses the conversion ﬁ?f %Q chronogeni ¢ substrate

t et r a- met HyPRIEHEAEsE*AMBIA GO0l or I ess sol ution to a blue sol ution (or
yel | ow after the addition of stopping reagent), the intensity of which is

propor tio ENE 2R AsQ{ rAmbfboRir Rlikdd degngyihg ot he plate. The
colored r usi ng a sSpectrophotoneter.
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25  compound) and samples (containing compound dissolved in DMSO and HeLa nuclear
extract) were run in parallel. In first instance, compounds were tested at a concentrat1on
of 10°M. When the compounds showed act1v1ty at 10 M, a concentratlon—response
curve was made wherein the compounds were tested at concentrations between 10 M
and 10"2M. In each test the blank value was substracted from both the control and the

30 . 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 ‘
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 pICsp (the negative

35  log value of the ICso-value). All tested compounds showed enzymatic activity at a test
concentration of 10°M and 28 compounds had a pICsp = 5 (see table F-2).
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The mlcrotest plates were shaken for 10 mm on a microplate shaker and the absorbance at -

540 nm was measured using an Emax 96-well spectrophotometer (Supplier: Sopachem)
Within an expenment the results for each expenmental condmon are the mean of 3 '
rephcate wells. For initial screening purposes, compounds were tested at a s1ngle flxed
30  concentration of 1’0 M. For active compounds, the experiments were repeated to
establish full concentration-response curves. For each experi'rhent, controls (containing
no drug) and a blank incubation (containing no cells or drugs) were run in parallel. The
blank value was subtracted from all control and sample values. For each sample, the
mean value for cell growth (in absorbance units) was expréssed as a percentage of the
35  mean value for cell growth of the control. When appropriate, ICso-values (concentration
of the drug, needed to reduce cell growth to 50% of the control) were computed using
probit analysis for graded data (Finney, D.J., Probit Analyses, 2™ Ed. Chapter 10, Graded
Responses, Cambridge University Press, Cambridge 1962). Herein the effects of test
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Paral kgl artificial nenbrane perneability analysis. 25 S ‘
'The stock samples (aliquots of 10 pl of a stock solution of 5 mM in 100 % DMSO)
were diluted in a deép-well or Pre-mix plate containing 2 ml of an aqueous buffer
éyétem pH 4 or pH 7.4 (PSR4 System Solution Concentrate (pION)). | |
' Before samples were added to the reference plate, 150 ul of buffer was added to wells
30  and 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

[v2]

plates (supplier: Costar or Greiner).
After the blank measurement of the reference plate, 150 ul of the diluted samples was
| * added to the reference plate and 200 pl of the diluted samples was added to donorplate
35 1. An acceptor filter plate 1 (supplier: Millipore, type:MAIP N45) was coated with 4 pl
of the artificial membrane-forming splution (1,2—Diole0yl—sn—Glycgr—3—Phosphocholine '
in Dodecane containing 0.1% 2,6-Di-tert-butyl-4-methylphenol and placed on top of -
donor plate 1 to form a “sandwich”. Buffer (200 pl) was dispensed into the acceptor



The stock sanples (aliquots of 10 | of a stock solution of 5 nMin 100 %
DVBO were diluted in a deep-well or Pre-mix plate containing 2 ml of an
aqueous bwbDfoaw7648stem pH 4 or pH 7.4 (PSR4 System Sol uti ecTEPyesI4 at e

(plON)). Before sanples were added to -6Be reference plate,.150 | of buffer

was added to wells 30 and a_ bl ank UV-neasure rmed. Thereafter
the buff erwellsondhe iopr dBeisandiyich was gavared ]&‘geé‘b‘iﬁ 3é$%f%é ‘Plate. Al

measur enentsp¥aiee FOME dhdk. UV-resr stant plates (supplier: Costar or
G ei ner). r t he bl ank neas the referen of the
diluted s "’é‘%l’eﬁé‘ﬂe’é‘aﬁe‘ﬁ%" Ertzé’faérf’é OBf‘edI gﬁﬁ%%ﬁftﬁm ‘?ﬁgﬂé&du | ut ed

sanpl es V\ajf bfmﬂéeﬂb the mﬁmdomm(bby a’ﬁBUY méasuscraptidterthd blenk peasugenient

(suppl i MII| e artificial
menbr a e f0 raﬁf eglt1¥e°§ fﬁé“faﬁ%ﬁrd %dr;rpﬁ@goef\r%%éﬁlt—"%osptl% “taFr ne in
Dodecane dmm&nmdrﬁ@m)tht%@p@lrlﬁlter plate bia the acrepior Blpfephdien therpgcenteiced on top

of donor : o |nto
t he acce ptf@'feq{f%té élk% % ffrs%(g)eg& Eg%\éya%&wmh wt%ﬁﬁ?@m@ rrig)lsd&@ﬁerﬂ of A6

sandwi ch vidate @dgeerabavey 130 @l ofjthe ﬁ‘?ﬂ?f§?]HF1%'HWP§)VE“15§?‘F%F‘?IBgﬂflortfgf‘fﬁlrt%t ure in

tgg dar k. crgmef grake m&wmtxa@fﬂemapmmen adceptdr plas paid efaatephtough t he
additign o

fer tot asurenent. -
Af t er 1Phe ¢! n‘f(erﬁﬁ%f’élf}?‘g gec%%ﬁ%bgﬁll&ﬁag%m%g% eﬁl%fsé_se?d %s di scar ded
alndt 15(1) It aaicuam:pqsrmabml wﬁhmmﬁ?u@medswwamomlfhfpamfw? f1 ilter
pl ate % r ate 1 was
r enoved form gqlgalﬁgg C"ﬁtﬁ-%‘zt éme %%@Bfu ﬁaa%rrg %rerrsrlarﬁ tr(‘;ﬁ‘glognor plate 2
(see abovdyrosemple; indshlemthiaridrowers aned AsoTRNAALIS i eAcBEEPEHRCH GATBYHYS pl at e

l1to don%er@'rﬁ{k%d?nBIQ@gdﬁés%Qﬁﬁlﬁga%wb&(ﬁldd&ﬂhW (nidaateffedt < 8G0e0r plate 2
and reference plat

spect da we/Spicats s'i‘eﬁle&g‘m %ﬁ%@g& ﬁﬁe%‘\gisﬁlfl?f”\ﬁ?fe gﬂ%&%}v&)mnéhe

Sof t war e. sebfe z;mchiglq&meﬂﬁhtyr(m)sirx &6 cm/s; siqpé 3). TGar dvenpmuedi were
ari seof Ul e Beq A GLRHANcaLL0R1 000k Bhe of hhBANERRAGraANd, chl or ot hi azi de
Taht nmpounds

were used § SN eac experi ment. were ranked in 3
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Li ver ti sdlisemissue wassnkedn iccecobbd.d M TIleH@r(PHW—@l‘?{qﬂqr o Wyshxeesr t o was h
excess “blood. T1ssue was then blotted dry, weighed and chopped coarsely using surgical *

25 scissors. The tissue pieces were homogenized in 3 yolumes of ice-cold 0.1 M phosphate -

- buffer (pH 7.4) using either a Potter-S (Braun, Italy) equlpped with a Teflon pestle or a
" Sorvall Omni-Mix homogeniser, for 7 x 10 sec. In both cases, the vessel was kept in/on |

ice during the homogenization process.

‘Tissue homogenates were centrifuged at 9000 % g for 20 minutes at 4 °C usmg a Sorvall
30  centrifuge or Beckman Ultracentrifuge. The resultmg supernatant was stored at -80 °C

" andis des1gnated ‘S9’. :

The S9 fraetlon can be further centrifuged \a‘t 100.000 x g for 60 minutes (4 °C) using a

Beckman ultracentrifuge. The resulting supernatant was carefully aspirated, aliquoted

and designated ‘cytosol’. The pellet was re-suspended in 0.1 M phosphate buffer (pH

35  T74)ina 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

stored at -80 °C until use.
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S arrpl €s Va3 d2 dsrygxl g gas. Data were acquired in positive scan mode (smgle ion reacuon) Cone
25 voltage was setat 10 V and the dwell time was 1 sec. \
B Metabolic stability was expressed as % metabolism of the.compound after 15 min of

incubation in the presence of active microsomes (E(act)) (% metabolism = 100 % -
« Total Ion Current (TIC) of E(act) at t=15 ) 10 0) Compoun ds that had a -
TIC of E(act) at t= 0 :

percentage metabolism less than 20 % were defmed as hlghly metabohc stable 4
30 Compound that had a metabolism between 20 and 70 % were deflned as 1ntermed1ately
stable and compounds that showed a percentage metabolism h1gher than 70 were

defined as low métabolic stable. Three reference compounds were always included
whenever a metabolic stability screening was performed. Verapamil was included as a
compound with low metabolic stability (% metabolism =73 %). Cisapride was

35  included as a compound with medium metabolic stability (% metabolism 45 %) and
propanol was included as a compound with intermediate to high metabolic stability (25
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wer e i .ncubatied a9l 85 itefitite:at00 nfl020Fold concentrated solution of PBS and surfactant.

Contains 2 % chloroacetamide) was prepared. The lyophlhsed p21WAF standard was
 reconstituted with distilled H,O and further diluted with sample dlluent (prov1ded in the
: - kit) | ‘ - |
| 25  The samples were prepared by djluting them 1:4 in sample diluent. 'The samples (100 ‘
ul) and the p21WAF]1 standards (100 [l) were pipetted into the appropnate wells and
"incubated at room temperature for. 2 hours. The wells were washed 3 times with 1x
wash buffer and then 100 pl of detector antibody reagent (a solution of b10t1nylated
monoclonal p21WAF1 antibody) was pipetted into each well. The wells were’ 1ncubated
30  at room temperature for 1 hour and then washed three times with 1x wash buffer. The
| 400x conjugate (peroxidase streptavidine conjugate: 400-fold concentrated solut1on)
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 pl) was
35 - added to the wells and the wells were incubated for 30 minutes in the dark at room
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.
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21 5
22 >5
23 >5
24 <5
25 5
26 >5
27 <5

28 | >5




4 7.306. 6.182 3 5 8.035 6.814 3 6 8.148 7.227 3 7 7.952 6.353 3 8
7.365 6.429 9 7.889 7.009 3 10 7.427. 6.182 11 <5 12 >5 13 <5 14 <5 15
>5 16 5.8083/0264p0 >5 18 >5 19 >5 20 <6 21 5 22 >5 2BCF¥EPIZRSD 25 5
26 >5 27 <5 28 >5 WD 03/076400 PCT/ EPB®/ 02514 -56 Co. No. Enzyne

Y R i TR R G TR 1 °

activity activity Score
pIC50 pIC50

43 6.343 5367 3

49 <5 2

50 5.206 2

51 7.561 5.929

52 7.235 5.93

53 7.295

54 | 6.176

D. Composition example: Film-coated tablets

5 Preparation of tablet core ‘
A mixture of 100 gof a compound of formula (I) 570 g lactose and 200 g starch is

" mixed well and thereafter humidified with a solution of 5 g sodlum dodecyl sulphate
and 10 g polyvinyl-pyrrolidone in about 200 ml of water. The wet powder mixture is
sleved, dried and sieved again. Then there is added 100 g microcrystalline cellulose and

10 - 15g h‘ydro‘genated vegetable oil. The whole is mixed well and compressed into tablets,
g1v1ng 10.000 tablets, each comprising 10 mg of a compound of formula (I).
To a solution of 10 g methyl cellulose in 75 ml of denaturated ethanol there is added a :
. | solution of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there are added
15 " 75ml of dichloromethane and 2.5 ml 1,2,3-propanetriol 10 g of polyethylene glycol is
e fnolten and dissolved in 75 ml of dichloromethane. The latter solution is-added to the
former and then there are added 2.5 g of magnesmm octadecanoate, 5 g of polyvinyl-
pyrrolidone and 30 ml of concentrated colour suspension and the whole 1s
homogenated. The tablet cores are coated with the thus obtained mixture in a coating

20 apparatus.



D. Conposition exanple: Filmcoated tablets 5 Preparation of tablet core A
m xture of 100 g of a conpound of forrmula (1), 570 g |l actose and 200 g
starch' i swomsiedomel | and thereafter hunmidified with a solpatriErs/efsid g

sodi um dodecyl sul phate and 10, g pol y@?‘nyl -pyrrolidone in about 200 m of
water. The vet powder nmixture is sieved, .dried and sieved again. Then
there is a 00 g mcrocrystalline cellulose and 10 15 g hydrogenat ed
vegetable oil. The whole is m xed well and conpressed into tablets, giving
10. 000 t ablleAsgongmohd obfgpmuki (g 10 ng of a conpound of fornula (1). Coating
To a solution of 10 g nethyl cellulose in 75 'm of denaturated ethanol
there is added a solution of 5 g of gthyl cellulose in 150 m of

di chl oronet hane. Then there are added|15 75 m of dichloronethane and 2.5 -
m 1,2, 3-propanetriol 10 g5 pol yet/hyT&He gl ycol | mol ten and di ssol ved
in 75 m of dichl oronet hang. )hFLT‘ t er ot UERIWTTSAAdd@d to the forner
and then there are added 2.5§Yy of nm sium oct adecanoate, 5 g of \
pol yvi nyl - pyrrolidone and 3@ ml of concentrated col our suspension and the
whol e i's honogenated. The' tablet cores are coated with the thus obtained.
m xture in a coating ‘20 apparatus. WO 03/076400 -57- PCT/ EP03/ 02514

Clainms 1. fedopisigrfames, theqphanhaceptiyallysacceptable addition falipland thestefeq-C(R3) 2 t A

(1) Y 5 Rendhraly R3indhc F¥RnetiewhbR{fmaceut i cal ly acceptabl e addition
salts and the stereo- chemcally isoneric forns thereof, wherein 10 nis O,

1, 2 0oy53 an n e ' s lptended;, t is 0, 1, 2, 3
or 4 a%od wﬁggom srbrg %nﬁé%ley}ld?rog%% %%ﬁ%tpgﬁ?lﬁt@ﬁ%% ; each Qis nitrogen or
15 each X 3 it 5998 Qfa whaT § chéh o Brdek BHRNs SeeiRGN 2 19 M trogen or - Ot

each Qisnitrogenor N
15

- , _____C<
. each X is nitrogen or ;
. each Y is nitrogen or S :
20, . each Zis nitrogen or ~;

' Rlis ~C(O)NR'R?, -NHC(O)R?, -C(O)-C.galkanediylSR’, -NR*C(O)N(OH)R’,
-NR'’C(0)C;.alkanediylSR®, -NR'°C(O)C=N(OH)R’ or another Zn-chelating-
group | o |

25 ' wherein R7 and R® are each independently selected from hydrogen, hydroxy,
" Cyealkyl, hydroxyC;.¢alkyl, aminoCi galkyl or aminoaryl; |
| R9“is‘ independently selected from hydrogen, Cy.alkyl, Cy.salkylcarbonyl,
arylCy.salkyl, Ci¢alkylpyrazinyl, pyridinone, pyrrolidinone or methylinﬁdazolﬂ; ,
. - R s independently selected”ffom hydrogen or Cy.alkyl; ‘
- R?is hydrogen, halo, hydroxy, amino, nitro, Cl_ﬁalkyl, Crsalkyloxy, trifluoromethyl,
di(C;.¢alkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; |

. - -L- is a direct bond or a bivalent radical selected from Cj.galkanediyl,
35 ' Cj.¢alkanediyloxy, amino, carbonyl or aminocarbonyl;



20" R is -C(ONR7RB, -NHC(O R9, -C(O-Cl1_6al kanedi yl SR9, -NRLOC(O) N( CH) R9,
NR1OC( O Cl1_6al kanedi yl SR9, -NRLOC(O) C=N(OH) R9 or anot her Zn-chel ati ng-
group 25 wbeseraoR7 and R8 are each independently sel ect e®Cirmpas/nsed ogen,
hydro' xy, CL.6al kyl, hydroxyCl. 6al kyl -5&m noCl. 6al kyl or aminoaryl; R9 is
i ndependent | ted from h dro Cl 6al Cl. Gal kyl car bonyl
eyt e 6ol £ REIGHPRionEY FRrRey A Taraear ARk ARE o asF ki G be
met hyl i m dazoteplaced RO sutstitueteeiectdfidy asgl ect ed from hydrogen or
Cl_6al kyl; 30 R2 is hydrogen, haI o, hydroxy, amno, nitro, Cl_6al kyl,
Cl_6al kyl ox trifluoronethyl, é:gnl 6al k )am no, hydroxyam no or
nalpht ?Lfgn%/ it h%?gj@yhgké;ﬁmﬁmﬂmhy chtt:;;ﬂ ;jc;fﬂi@’l(ﬁ;l ﬁlltﬁlw en';) raflr cal
sel ec ro car bonyl or

o RS e O R M

am nocar bonyl ; 514 ~-58 pendent |y
represents a WP‘E?@ YL(SW??I%YAJ‘Y@F@‘YH9‘3P@d€h6‘ﬁlﬂén‘?%‘?ﬁ@€nn?¢éﬁl%b§]@d by a
substituent s@|.ggitydskycadonAl ¥ alkAaintnoty dalRgas dlmqa Zwamam:ﬁlgalk yl;

hydr oxyCl- 6al kyI Cl-6al kyl, Cl-6al kyl oxy, 5 aryl Cl-6al kyl, aninocar bonyI
hydr oxycar bon -am noCl- 6a| kyl, ani nocar bonyl Cl1- 6al kyl ,

hydr oxycar 1 6al kyl , hydr oxyam nocar bonyl, Cl1_6al kyI oxycar bonyl ,

Cl- 6al kyl am ng 163%@9‘?316?6‘&?‘%@91"6& kyl ) am noCl- 6al kyl; "is a radical |
sel ect@d from 10 /R5)s 5)S 6)S 6 (a 1) (a-2) (a-3) (a- 4) 6)8 6)H 6)N /6)

NN NJ NH (a-g(a-6) (a-7)(ag , R6 6)S )S S S a-9) ‘
)§/6)SSS )ZP‘ (a 14) (/ﬁl) (a-16)

(a-.10) (a;11) (fa- fz) 6)S 6)S
WO 03/ 07640 EP03/ 0251

~
iy
-t
~
~
&
N
~—
—
o+
W
~—
~~
2
£
~

(a-10) @l | (a-12)

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



6)s 5)s
(a-20)

6 g CH3 HBC NNO)s |
5)s 6)s 6)s 6)s \ |

\ )s 1\

/ R 5)s Hve#si07¢dd N / \ O H (a-25) (a-26) (a-27),

~=Ni0
~~ N N- (a-21) (a-22) (a-23) (a-24)

(a-17) (a-18) (a-19) N
56)s /6)s
(a-28) PEXEP6Y/62564 R6) S

S\ 0, NONp H (a-29) (a-30) (a-31) (&8932) (R 6)s (R6)s O (R6)s 6)s" N
NN/ N. NSN/ HI10 (a-33) (a-34) (a-35) (a-36) 6)s g)s 6)s g,5\NJJ H O
N (a-37) (a-38) (@38 )s(a-40) VO 03/ 076400 PCT/ EP03/ 02514 - 60 6) &B)S
R5)S 6)S (a- (3/42) (a- 43) (e 6)®@N )
(a- 46) (a- 4113F(aN4j" R6)S 6)S 4 j/ggl@\% //ﬁé
(a-17) (a-18) \=N @ 19) (2-20)
‘ /RS)S 6)5 6)3 | 6)5
I A I VAN : I Yar NS \Wl\/§\ \
N PN\ Y a4 N :
(a-21) (@22 (a-23) (a-24)
5 . ' ‘ ‘
, 6)5 ‘ ‘ 6)5 ‘ 5)5 H E 6)5
N / ' / N AN -
P D - & A
=N ‘ N
g X f ‘
(a-25) (2-26) ' @2 @28)
6 o 6 6 | 6
/ms ,, /R)s | /k)s ! /R>s
a4 T (7 U
NN N0 N Z~d .
(a-29) (a-30) C@y. (@-32)
(R6)S l | (R6)s , Q. (R6)s | \ - | 6)5"
(% o ﬁ%”/ <1
10 (a-33) (a-34) @35) (a-36)
L . g
2\N N I x> I S N \O/
=N A ;_/
N ‘ Z INI 0 F N/ o
(a-37) (a-38) (2-39) (a-40)



5 (a-49) (a-50) (a-51) wherein each s is independently 0, 1, 2, 3, 4 or 5;
each R5 and R6 are independently sel ected from hydrogen; hal o; hydroxy;

am no; niwp®3/07d4p6 hal oCl6al kyl ; trihal oCl_6al kyl oxy; Cl_6a&CiyrPp3/@bibal kyl
substituted with aryl and 10 C3. locyeb®al kyl; G . 6al kyl oxy;

Cl- 6al kyl oxYC1_6 6l)<yl oxy; Cl. 6al car bonyl; G E@I kyl oxycarl;)':;;é/é8

3$kyloxy
rbonyl ;

hydr oxy
kyl ) am\n

Cl. 6al kyI sul f ony

, ’cyanoCl. 6al kyt ShydroxyC:l 6a
RQO; amn | oxy
mno (a 6a|ky|)a
=Ne ~6al kyl o 1- 6al kyl yJa#1 ne€l_6al kyl am 15

di (Cl1. 6al kyl )am noCl. 6a|ky|an1noC1 6al kyl ; aryl sul f onyl arylsulfonylanino;
aryl oxy; aryl@xyC _6al kyl ; af@1ﬁ2_6alkenedlykﬁmmi(CH_GalkyI)amMno;

di (Cl- 6al kyl ) am noC1_ 6a|ky| di (Cl- 6al kyl ) am no( C1_6al kyl ) am no

di (C1_ 6a|ky|)an1no(C1 6a|ky|)an1noC1 6al kyl ; d| (g 1. 6a|ky|)an1noC

1- 6al kyl (C 1. 68l s)amno 20 O )s

di (C1_6al kyN): no 1. 6al kyl (\C],JI gyl ) am neCl Q fonyl am no(C
1. 6al kyl ) amhhd; Famygo sulfo m o(C16 k:‘n0016 y,\dl(C

1- 6al kyl ) am yl am no( yI ) am n0\ A ~N

di (Cl_6al kyl )aﬁ[l nosul f onyl am nBI( Cl_6al kyl ) am rH)Cl 6al kyl ; cyano; H

t hi ophenyl; 23 4thi ophenyl. g§ gt ut ted with
di (ClL- 6a|ky|) m noCl. 6al kyl ( 8a|ky|)an1noci-6alkyl, ‘ <
di (CLl_ 6al kyl )am noCl_6al kyl, C1_6al kyl pi perazi nyl C1_6al kyl , hydr oxyC

(a-48)

1. 6al kyl pi ps 6i)pyl C 1. 6alk | (RHO 03/ 076400 PCT/ 3/ 02514 -61. hydroxyC
1. 6al kyl oxy al kyl pi pera C 1.6al kyl, difC

1. 6al kyl ) gf fonyl pi pef W.C 1. 6al kyI N jGaI kyI oxyp| peri di nyI ‘
Cl. 6al kyl o nyl Cl.lgal Rr phol i nykCL.n8al kyl,

hydr oxyCl_6 k I pal kyl , or ‘ S

di (hydroxyC]Z‘PGaI kyl)ami noCl. 6al kyl; 5 furanykaﬂj uranyl sUbsti t»ut ed with
hydr oxyCl_ ot 1<yl benzof ur@r? IR m dazol yl'; oxazolyl; oxazolyl substituted
with aryl and Cl-6alkyl; Cl_ 6a| kyl tri azol yI t et razol yl; pyrrolidinyl;

D phol nyﬁzs‘r)%ﬁfggélﬂfsf%gwfte% R4} rucabghy o CLeallon morpiol vl
10 nor pholeactyRTindR klyzlmx;tnpnmtemlﬁablkgtbd frpmdydéqgenyhalocby dgsiyk ginpiopeitiay i nyI
% ﬁf‘gfé'np: ogiﬁ?l??n @p&ﬁlt@giﬂ ﬁ@ﬁ(‘yylox@* eg zﬁKyln(E %1%}?&&@1'%@ with aryl and |
e B Sl i ol SR U bASILALR
Cl. 6a| kyl Pi Oggalzfioyctibofigilt Kylsakylsalfonyl; cyanoC. salkyl; hydroxyCy:ealkyl;
- hydroxyCj_galkyloxy; hydroxyCj.galkylamino; aminoCj. 6a1kyloxy,
di(C;. 6a1ky1)a.mmocarbonyl di(hydroxyC;y. 6alky1)ammo (aryl)(C1 6a1ky1)am1no
di(Cy. 6a1ky1)ammoC1 galkyloxy; di(Cy_galkyl)aminoCj.galkylamino; ‘
15 di(C;.- 6alkyl)ammoC1 galkylaminoCj.galkyl; arylsulfonyl arylsulfonylalmno
‘ aryloxy; aryloxyC1 salkyl; arylCy galkenediyl; di(C;. 6alky1)armno
di(C;. 6alkyl)am1noC1 ealkyl; di(Cy-galkyl)amino(C;- 6a1ky1)am1no
di(C.galkyl)amino(Cy.¢alkyl)aminoCy galkyl;
di(C;. 6alkyl)armnoC1 calkyl(C.¢alkyl)amino;
20 di(Cy. 6a1kyl)amm0C1 6alkyl(Cy.galkyl)aminoCj. 6a1kyl
aminosulfonylamino(Cj.¢alkyl)amino; \
aminosulfonylaﬁlino(Cl galkyl)aminoCy.galkyl;
di(Cy. 6a1ky1)anunosulf0nylarmno(C1 galkyl)amino;
di(C1.galkyl)aminosulfonylamino(Cj.salkyl)aminoCj_galkyl; cyano; th10pheny1
25 thiophenyl substituted with di(Cy.salkyl)aminoCj_galkyl(Ci-¢alkyl)aminoC; galkyl,
di(C1_gatkyl)aminoCy_galkyl, Cy-ealkylpiperazinylCy.galkyl,
hydroxyCy.ealkylpiperazinylCy_galkyl,



Cl. 6al ky1pi per azi nyl C1, 6al kyl am noCl_6al kyl ; C1_6al kyl pi perazi nyl sul fonyl ;
15 am nosul f onyl pi per azi nyl C1. 6al kyl oxy; am nosul f onyl pi perazi nyl ;

am nosul fwoyBprqaer azi nyl C1. 6al kyl ; di (C1_6al kyl ) am nosul f @cyigFopesazi nyl ;
di (C1_6al kyl ) am nosul f onyl pi per azi nyl Gkléal kyl ;

hyd d _6al kyl ' 6al kyl pi i nyl C1_6al kyl ;

Gl a1 Tyl oxpperC e @%qur %%iwéxpp%d% hyiC L BalkylT

pi peri gl ny: ar(mgﬂkyl)axﬁmbwﬁoa 1 galkyl, o .

i peridin (0] n I ox

E gal kyl ))altm %?‘%ééﬂ”??}%(&‘%ﬂ; ﬁb ]”(‘@‘”iy %dg’sfécb%a?l%)ﬁ%/ ’%’8 H’Pgb %{}%igllyesm kyl)
am noC 1. _(Sahktgkdoxyﬁ] gubl@l@lﬁga]ldylbhnundﬁyga]bx}y@r QL(M@SMCQ%9 DaminoCj_galkyl; |
%56?:15 Lg;g‘@%ﬁ%\épﬁhﬂwéﬁ{g tﬁﬁ%ﬁ%&%}’&ll@ﬂ GRS Rhpe iARl MY 1. 6al kyl;
(hydr oxyCl_6aadeyyl) Q?@ZOBIMHWII‘P&@V\} w@lmrylawW1 galkyl; Cy-galkyltriazolyl; tetrazolyl;

hydr oxyCi G?gﬁbﬂhﬁﬁ}é ﬁ%d?ﬁbiﬁéhdn@!(t Qﬁéﬁ{gﬁmﬁﬂ:}oﬁﬂioﬁﬁ&l} @%ﬂﬁ?ﬁo@ﬁ}dé%ﬁglr azol vl

pyrrolidiny i/ ﬁ&yrro I di nyl al ky oxy; pyrazoly
pyrazol yl = &fsEhqliny 1Yt wo substituents sel ected from ClL_6al kyl  or

trihal oCl_6al ohnyIIylrﬁla_IHy]‘jyﬂlorp}ix)HnyﬁCﬂéalkﬁmm t ut ed with Cl.6al kyl oxy, .
et r anfr opiarpiUdlc e peC @ SRR G N PReRERSEAT! Y Loy
phenyl subsOlléaﬁkghblpﬂrazhn}dﬁesalkylmmrplnemZHB’IGu Ml:t uents independently
i RIS B Wttt o,
Cl_4al kyl suﬂl@?ﬂ%’lpllﬁlﬂmﬁfﬂqw C91-alelgipeReginyiE- 6a1§Vfé9"1"EBéycar bonyl, 35 ‘
am noCl_4al ey |y pipste 1&@%@%&& ablggzlllayqyl,peﬁzm@bulffaxh)ﬂyl )am no,

di (C1 4al kyl hon . dal di (C 1.4 alkyl).
alm'( no . al. Z kSt %‘glwg%‘)‘/‘@w@lé% 0XY; ‘I_)SA eg%%g( Cll. 4§il kyl) aﬁi ng‘, :

di6 (2 Cé__4?lc k{bmmsng@lmggs’%hf;gyl%%;g%ﬂkmama@om%mg%bq@mzn&?ﬁ/ ;gf)i/ 9)2514 | .
- I I 1 e 1k 7z yl).am no
1- 4al kyl Ao

1- 4Z| k§| )anhm@oxy@m%mggr@ﬁw&mnwbﬂmaw )’%lﬁ?%@’ 1-4al kyl, 5 ,
di ( C1l-4al ky o) 2 51@%94) Pa{whyam_l eakﬁlp hhmpaﬁﬁﬁm%al lamino; ‘

b é??.zfp?k??'e)@%ﬁ‘ R pERGC GIRRPGE ngtEY 4t Kyl oxy, Callo. oyane,
am nosul fony(tpg;amleyl@perﬁudhyl)(hmﬂoﬂp@uéailqﬂl)ﬁhmq&r@]kyhythﬁb 1- 4al kyl, di(C
i (CL- Al iyl ErRORE T SR TBPBISRIC el pming GuplistamineCi galy
hydr oxy Cl1- 4hydepkpC perlkedoxys Galmlmf#mCl 4al kyl pi per azi nyl C1- 4al kyl ,
Cl- 4al kyI OXMQHrBﬁ&CPéaﬁW]oxycl _alkylpiperazinylCy_galkyl;

25 (hydroxyC;. 6alkyl)(C1 6alkyl)ammo (hydroxyCi.¢alkyl)(C;-galkyl)aminoCj. 6a1ky1
hydroxyC1 6a1ky1ammoC1 ealkyl; d1(hydroxyC1 salkyl)aminoCy-galkyl;
pyrrolidinylC;.. galkyl; pyrrohd1ny1C1 galkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl
substituted with two substltuents selected from Cj.galkyl or trihaloCy_galkyl;
pyridinyl; pyridinyl substituted with Cy_galkyloxy, aryioxy or aryl; pyrimidinyl;

| 30 tetréhydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylCj.galkyl;
quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents
independently selected from halo, amino, nitro, Cl_galkyl, Ci.¢alkyloxy, |
hydroxyC1_4alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCj.salkyloxy,
C1.galkylsulfonyl, Cq_4alkyloxyCi.4alkyloxy, Cy.4alkyloxycarbonyl,

35 aminoC;j_qalkyloxy, di(Cj-4alkyl)aminoC;.4alkyloxy, di(C;.salkyl)amino,
di(Cj.4alkyl)aminocarbonyl, di(Cj_4alkyl)aminoC;.salkyl,
di(Cj.4alkyl)aminoCy_galkylaminoCy.4alkyl,
di(Cj.4alkyl)amino(Cy_salkyl)amino, di(Cj.4alkyl)amino(Cy.g4alkyl)aminoCy_salkyl,



Cl- 4al kyl oxypi peri di nyl C1-4al kyl , hydr oxyCl-4al kyl oxyC1- 4al kyl pi per azi nyl ,
hydr oxyC 1-4al kyl oxyC 1-4al kyl pi perazi nyl C 1-4al kyl,

( hydr oxy Gyosalokssh) ( C1- 4al kyl ) ami no, PCT/EP03/02514

(hydr oxyCl_4al kyl ) ( C1- 4al kyl ) ani noC1- 4zﬁ2kyl di (hydr oxyCl- 4al kyl ) am no,

di (hydroxyC I am n Cl-4al kyl uran furanyl 15 substituted with
- CH=CH- O—hcéﬁ(éaﬂ@éy% W?lj]ialtél{ 0?*/ol i di nyl C1- 4al kyl oxy,
mor phol i nyl d1(m?fmhpll)annybei.z,aﬁlhyl(@llLﬂﬂgyl)anm@qhﬂqyyI G - 4al kyl ,

mor phol i nyl Cl- | | C1_4al kyl am noC1- 4al kyI pi perazinyl,
Cl- 4al kyl plgperggﬁﬁéﬁ @%(Clzlf‘a’ ? rﬁ)/éra2| nyl C1- 4al kyl oxy,

pi per azi nyl @binkshlifghylamidp(Cial Iamnp&mzlku | C1- 4al kyl, Cl1-

4al kyl pi per | pi per azi nyl C 1- 4al kyl ani noC
1 6al Kyl thFnyglggd %Fﬁlﬁﬂkﬁﬁun&@x Gl nby! pi p y y

| perazin
t et rahydr op?’f(pm%%l WHB@H@?VM’@%CAa‘l‘lklﬁlalmﬁf’ﬁéﬁa}”ébﬂrﬁb’laa% noCl_4al kyl ami no,
pi peri di nyl Bip eRigfa icﬂ@h&yydanpmcﬂnﬂ@l myloﬁ}@hnnﬂ@hlfw;ﬂplp&fazﬂth )
(hydroxyC 1-4al k mi noC * 1

5al kyl ot per awwii#% S G e WP
pyri di nyl Cldi#a katkghiaminbyidionybpbrabid Q] sty chydroxyCy.qalkylpiperazinyl,

hydro Cl 4 1- Cl 4al kyI am no,

am not | adi gg&&?& m‘%ﬂr’] %?ib g 4alk 1 QC alﬁa %}# ﬁ@ﬂ@’ﬂ '

t hi ophenyl C@iA&lﬂ(RB?Rumﬁlnjé@ehal hYFb‘ORECmﬁH(YBE‘YQm@EHPWf&ZWLm trogen in
reBI ?c'?rr;anéh%ﬁo% lmlgm@g@halkg’%lltﬁ%ﬂmﬂ?l ga{]gy]above S phen%/: or phtenélf :
substituted W one re_substi S en e rom
hal 0, Cl_6afhdroxyEy %]%W&p f‘ﬁnm I&B%Qﬁ:# k fe{;‘gﬂgﬁgﬁ éﬁﬂ% rbonyl .
35 2. A corrﬂﬂhy(ﬁoﬂﬁclc‘laﬂ{ym)adund’,l df(hjadxﬁxﬁcl\z\iaﬁdyé)annrm(hs;anﬁyblfurﬁnylt furanyD, 1 2 or

dl; rgitcl%b(? nl:l qsggltédAwnggﬁe%Pr adicar pgﬁﬁldll?ylgwﬁﬁﬂie@f%g dﬁbﬁl ,ball?‘tox i

hydr.ogen; i scaphadigiyk atorplolasIGzelky®xponombobingSsadkyl, 63 sel ect ed from

1 2 . 32
(233 ¢ )2’%’)‘@‘0"?1)“(“@ ?‘&‘ i Sorphétinaldr 43‘“%%‘?"“9%%1@@ %Pé“az"?‘}” caen RZ-,
and R6 ar e Ciadkpp %uean@!IéHerﬁ%IB LY PlPFé‘Pzdnyl M’ﬁgﬂoCl 6al kyl ;

% ga: ky: €l ﬁﬁ&lﬂeﬁﬁﬁm&@f IM}QCCMAaﬂHyII?przmﬂd?]QBIk%I?ﬁ?ﬂﬁ oal kly :c 5
a OX a (0] Z0 an a en SUl I.O ;
y };ﬂlﬁ tﬁeé% IW\?{:H‘ Rm& Efﬂ%ﬂ Yal@?‘ﬂp‘ﬁ' Zt“ﬂ?fq)éd with one

pyri dif
substit uent tetiahgdrppyritaitin ypiperasioyk€y 4ﬂd<&hpippddnw§a@ﬂna(é;| mmylammo

r2n1)r ghol i nyI ijeﬁﬁ%nlﬂélnnngbl @@mgy@ﬂg@lcl ai ned [ n claim1l whereint is 1,
: (C1 4alkylpiperidinyl)(hydroxyC;.4alkyl)aminoCy 4a1ky1ammo .
| (C 4alkylp1pend1nyl)(hydroxyC1_4alky1)ar;unoC1_4alky1ammoC’1_4alkyl, |
25 pyridinylCy_4alkyloxy, \
o hydroxyCj. 4alky1armno hydroxyCi. 4a1ky1armnoC1 4a1ky1
di(C;. 4a1ky1)am1noC1 salkylamino, amlnothladlazolyl ‘
annnosulfonylp1peraz1nyIC1 .4alkyloxy, or thlophenlel 4a1kylamlno
each R’ and R6 can be placed on the nitrogen in replacement of the hydrogen;
30
aryl in the above is phenyl or phenyl substituted with one or more substituents each
independently selected from halo, Cj.¢alkyl, C1 6alkyloxy, trifluoromethyl, cyano or
hydroxycarbonyl.

35 2. A compound as claimed in claim 1 whereinnis 1 or 2;tis 0, 1, 2 or 4; each Q is

S : R! is —-C(O)NH(OH); R?is hydrogen or nitro; -L-is a direct bond or a

bivalent radical selected from Cj.galkanediyl; R*is hydrogen; : is a radical



10 R is -C(ONR7RB, -C(O-C1_6al kanedi yl SR9, -NRLOC(O) N(OH) R9

NR1OC( O CL1. 6' al kanedi yl SR9, -NRLOC(O) C=N(OH) R9 or anot her Zn-chel ati ng-
group wheweim/oRAoand R8 are each independently sel ected fPpomEPYHIBHEN,
hydroxy, hydr oxyCl_6al kyI or am noCl_&8+kyl ; R2 is hydrogen, hal o,
hydr oxy, am no, nitro,

di (G - Bal kyl )S&jr?F%‘fmnE(a' e I)k"r c@%&%ﬁé%&" ﬁav‘-toﬁlflzlé? Eimxééogct ed

L r gm Cl- 6a|h kaa(aazi) Mb-AT) Gﬂ(a-ﬁa,-l éaame(dsi mﬂepeyidemtyiﬂm b,lro;d?eimhrﬂfl mldllml

ydrogen, hydr gx Cl1, 6al ky Cl1- 6al kyl oxy,
aryl Cl- 6al ky |‘“8£?M%‘?§rsﬁ%ﬁte o TR %Ilf% k8l kytam noct 6al kyl.
20 di (C 1- 6a|tn9alp§nmzﬂbﬂ €. eaiky%yﬁ 6aﬂcyl§ulastl|ttaaq’i with a&élaééﬁedo%’ﬂ@ k- 1),

; ! 12),
(o h A 4<)31(69a11€3%x ; QAo E&zéﬁlrarﬂyﬁ‘r&bhtgleﬁﬂsdl@c)ngl (;g'naﬂn)yi X 31) )

(a-22),' (a- zsgpstltptﬁdmyh arrlaxzayﬁenxlaow)enyl(%zb Qyted@athzfy)ﬁ subsfit Lsf'@ (a-31),
(a-32), (a- 38depehdentl)seletdd & hydroB@);.4alkyt SiihorphatiBal;. 42(11&5»‘139) (a- 40),
(a-41), (a-42), (a 44), 25 (a-45), (a-46), (a-47), (a-48) and (a-51); each
s is independently 0,1, 2, 3 or 4; R5 is hydrogen; hal o; hydroxy; am no;
nitro; tr| Bal x€dm allddyds clehmedhﬁi Afim ﬁajhlm;elimml 2, I;brsal kyl; Cl-6al kyl oxy;

Cl- 6 b | | ‘
hydr o er &3&6’4‘?@‘%@%8 gé%%ae ﬁii gam no; kg’o ?R?/ophenyl
fur anyl f ur ahiR "GEHEL kalkanediy iR h-WB/ A (@JrI)RyDI‘ amm énwhelaying-
i mi dazol yl; %ﬁ}ﬁ){v}{éremmlﬁsl aréé'ztl‘ﬁﬁh&éﬁ%ﬁ&n%%@le&[ﬂ froﬂﬂ@d%%‘eﬁaﬂﬂﬁ%xy Cl-

6a|ky|tr|azo tetrazol pyrrolldlnyl pyrrolyl; morp i nyl
Cl- 6al kyi mor gHyerexy{h 63”6Y1[9é|a’§%1}qgli6a k- Gal kyl pi per azi nyl ;

hydr oxy Cl _Raldbyldpddear e, Mykitox§darkibro SigitrsyC poadiyil @ salltiyloxly, tnlﬂ}db@m‘dth/y,l or. -
pyrazo sul%%{g W t h one or two substituents selected from Cl -6al Kyl
or tri aI oCl %éllﬁ(y dl nyl; pyridinyl substituted with Cl_6al kyl oxy '
aryl oxy or -lariy b dirpstrtiontl @F mwvaleqmadmal seJacted friers ICa:calivmed®ylo 76400

PCT/ EPO3/ 025%4, 18feA)® Q%I amiftd oPERPNlyl;substituted with one or two

substituent |ndependent selec | k Cl 6a|ky|oxy or
trifluor orrg§kﬁ)? drqgen; ky h)‘n‘g%yéllﬂﬁ%?ywl~6a§?¥i %g ﬁﬁy

trihal oCl- 6alak Cl 651ky1haxmﬁ{51mﬁalh9qyémmc1 cAlltyl6al . kalkylalﬁihoﬁa.kddkylmry . .
Cl1- 6al kyl car bg 6a % car bonyl; 5 Cl1-6al kyl sulfonyl ‘ ‘
hydr oxyC1 6alﬁﬁ 16 %\@F‘BW F@l 6al kyl )am no; cyano; pyridi nyI phenyl ;
or phenyl " t1g ;[a(ragdlc\:lgl tse?ec(%endefrgl[n (Et\%) (a% Stal45u&— S(a—é1 d(e pﬁn(d e%BtJ y9)SeI ect ed '
(a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19); (a-20), ‘ |
(a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-28),:(a-29), (a-30), (a-31), (a-32),
(a-33), (a-34), (a-35) (a-36), (a-37), (a-38), (a—39) (a—40) (a—41) (a-42), (a—44)
3 ‘2“5 (a—45) (a-46), (a-47) (a-48) and (a-51);
each s is 1ndependently0 1,2,3 or4;
R is hydrogen halo; hydroxy; amino; nitro; tnha10C1 6alkyl tnhaloC1 6a1kyloxy,‘ |
Ci.¢alkyl; Ci- Galkyloxy, Cj.salkylcarbonyl; Cy. 6alkyloxycarbony1
Ci- 6a1kylsu1fonyl hydroxyCj.salkyl; aryloxy; di(C;- salkyl)amino; cyano
30 thiophenyl; furanyl; furanyl substituted with hydroxyCi.galkyl; benzofuranyl;'\
imidazolyl; oxazolyl; oxazolyl substituted with aryl and Cy.¢alkyl; |
C1-galkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl morphohnyl
C1.galkylmorpholinyl; piperazinyl;
C1.¢alkylpiperazinyl; hydroxyCi. 6alkylp1peraz1nyl
35 Ci-¢alkyloxypiperidinyl; pyrazoly; pyrazolyl substituted w1th one or two
| substituents selected from C.galkyl or trihaloC.galkyl; pyridinyl; pyridinyl
substituted with C;_galkyloxy, aryloxy or aryl; pyrimidinyl; quinolinyl; indole; -



from hal o, Cl-6al kyl, Cl-6al kyl oxy or trifluoronmethyl. 4. A conpound as
claimed in claiml and 2 wherein nis 1; t is 0 or 1; each Qis, 10 each X
is nitrogen3aa@ Y is nitrogen; RL is -C(ONH(OH); R2 isPoydrogeasi4-L- is
a direct bond each R3 i ndependently r&bresents a hydrogen aton R4 is
hydr ogen; is ical s (a-6), :11) .. (a;47), or
(a-51); each B P DYLiohg ﬁﬁ’glﬁ{q“fdom MG tﬁ);o sgﬁ%ltggﬁ%m&%peng%mlyﬁgleg}e)g

i ndependent | yfrgmllmm & iyl Chyalkplgey or Tifluesdrksthyl; C1- 6al kyl oxy; 15

napht al eny'@qéfl x ?n ﬁBloPgﬁﬂb{ié@ s infekt; %%Mé{]ﬁdwrtﬁm%l 4 M% O oot ed

nmor phol i nyl G - ound 'accor d
from corrpound@l baékylscl pikylongy; Guealkgl camgnylg,Cl.ml YIPXY%@ODSLand No. 9. 20 NfO

( \\ /5] ., ceeyarylkEdnkl 1ox9; ddC Aind;@ya 2didyB6

. C2HF302; Co K%( Y 3 76400 PC%‘EIj; E%B/gZS 50 )" yO—IQB;y H}é
NN'HnN N \phe@ymoophm @mﬂ wifh qnye orctyo spps tﬁﬂ@tsaly mﬁgﬁbﬁ%@w No. 5
HORN r A H HO, fiomiiNlo, 1 Gk, CQGalkylﬁxﬁer ﬁfldﬁﬂﬁﬁethﬁo No. 7 0.83 C2HF302; Co.
No.6 HONTrN HN~N~N O | O / N '0.47 H20 . 19902HF302C0N096

A pharnaceutical conpositi on conpri si ng pharnmaceutically acceptable
carriers add Aa:sn@numtas olgimied g eldlmmtandzmremeus il ctab Dpréféaeth ise anount of

a co und as—€ inclaim
rrpf t@ each Xsls n?trogen eacl} YI 18 mtrogen, R'is
‘ —~C(O)NH(OH); R?is hydrogen, -L- is a direct bond; each R® independently .

represents a hydrogen atom; R*is hydrogeﬁ; -® 1s a radical selected from
(a-6), (a-11), (a-20), (a-47) or (a-51); each s is independently O, 1, or 4; and each R’
, and R® are independently selected from hydrogen; Cy.galkyl; C;. galkyloxy;
15 naphtalenylsulfonyl; or phenyl substituted w1th hydroxyC1_4a1kyl or
morpholinylCy_salkyl.

5. A compound accordmg to claim 1 2 and 4 selected from compounds No. 3, No
4, No. 8, No. 5, No. 7, No 6 and No. 9.

T
OO
. ‘VO | . YCr

" 0.91 C,HF505; Co. No. 3 . 0.86 C,HF;0,; Co. No. 4

20
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il




7. A process of preparing a pharmaceuti cal

6 wherein

t he pharnaceutically acceptab

conposition as clainmed in ¢
|l e carriers and a conpound as

| ai m

cl ai red iwoaBarGwd to 5 are intimately m xed. 10 8. A compeawmpd3/eesic| ai ned

in any of clainms 1 to 5 for use as a ne@d<ine.

9. Use of a conpound as

cl aimed i nfany ofq Cl %F to 5 for tThe jmanufagture of a medicament r
the treatnent of Nl (e fi seases.| 150 rocess for preparing a
conmpound as cl ained in clai haract ef i zedt b e ting an internedj ate
of formula (11) with an appr aci d, such a§“f e e le, trifluoro
acetic acild, yielding a hydrox c acid jof fornula |n Rl fi s
-C(ONH(OH) 20 WO 03/076400 PCW EP03/ 02514 -66- 4 O I CF3 H Q94X CH
(a) 11, e he RO BuoR08. | qenih byt ng ASHEA 0 £ NS0 cat |
sanpl e conpri sig d tectlng or neasurlng t he f natlon of a conpl ex
bet ween a |l abel | ad 6 ound 5 as defingd, in ) and a HDAC. 12. A
conbinatidn of an an @cer agents and a HDACH| n | | t/% as_cl ai med | n any
of claims |1 to 5. PKJAW'EHID \/j'..ii
0.79 C;HF;0,; Co. No.7 0.83 C2HF302, Co. No.6
HO\
k/N A o | (o]
o S
0.47 H,0 .1.99 C,HF;0,; Co. No.9
6. A pharmaceutlcal composmon comprising pharmaceutlcally acceptable carriers and
as an active 1ngred1ent a therapeutically effectwe amount of a compound as claJmed .
5 in c1a1m 1 to 5. \
7. A process of preparing a pharmaceutical composition as claimed in claim 6 wherein
the pharmaceuitically acceptable carriers and a compound as clalmed in clalm Ito5
are intimately mixed. -
10 o - ‘ ‘
< 8. A compound as claimed in any of claims 1 to 5 for use as a medicine.
9. Useofa compou‘nd‘as claimed in any of claims 1 to 5 for the manufacture of a
‘ medicament for the treatment of proliferative diseases. |
15 ‘

20

10. A process for preparing a compound as
reacting an intermediate of formula (I)
example, trifluoro acetic acid, yielding

wherein R! is ~C(O)NH(OH)

claimed in claim 1, characterized by
with an appropriate acid, such as for
a hydroxamic acid of formula (I-a),
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11. A method of detecting or identifying a HDAC in a biological sample comprising
detecting or measuring the formation of a complex between a labelled compound
as defined in claim (I) and a HDAC.

12. A combination of an antl-cancer agents and a HDAC inhibitor as claimed in any

of clalms 1toS5.



