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The problem to be solved is to provide histone deacetylase inhibitors with high
20  enzymatic activity and also show advantageous properties such as cellular activity and
increased bioavailability, preferably oral bioavailability, and have little or no side

effects.

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

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

30 cycle progression at both G1 and G2 checkpoints (p21 induction capacity). The
compounds of the present invention show good metabolic stability and high
bioavailability and more particular they show oral bioavailability.
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(hydr oxyd - d;ﬁCkydlkjlﬁrmﬁ@Ekayd{ﬂmd@L)ﬂaiﬂoyl di (hydroxyd -4al kyl ) am no,
di (hydr oxyd.- y ranyl substituted with

_ CH=CH- CH:gﬂ(é AMFI a?fﬂgg@ agiﬁt?éﬂl?k?f) pyrr 614a1¥§1l’1ny| Cl - 4al kyl OXY,

nor ph@bi nyl amm@smeamn C4alikph) masw nor phol i nyl Cl - 4al kyl , WD 03/ 076438
PCT/ EPO3/ 0234{hosal@oryRnRAed, ) xlhc?il)alﬂﬁlbby L awryino,

mor phol i nyl (9 Cf?allﬁgﬂa%lnngs%gonﬁa kr%)((’,ﬁ 4allpyqfa?nzlr|1(§] yh
di(Cy._4alkyl)aminosulfonylamino(Cj-4alkyl)aminoCy_galkyl, cyano,

piperidinylCy.salkyloxy, pyrrolidinylCy_4alkyloxy, aminosulfonylpiperazinyl,

30 aminosulfonylpiperazinylCj_4alkyl, di(C;.4alkyl)aminosulfonylpiperazinyl,
di(Cy.4alkyl)aminosulfonylpiperazinylCj.4alkyl, hydroxyC;_salkylpiperazinyl,
hydroxyCi.4alkylpiperazinylCy_4alkyl, Cj.4alkyloxypiperidinyl,
Cj.4alkyloxypiperidinylCy_4alkyl, hydroxyCy_salkyloxyCj.salkylpiperazinyl,
hydroxyCj.salkyloxyCy.salkylpiperazinylCj.4alkyl,

35 (hydroxyCj.4alkyl)(Cq_4alkyl)amino, (hydroxyCi_salkyl)(Ci.4alkyl)aminoC;_salkyl,
di(hydroxyCj.4alkyl)amino, dithydroxyCj.salkyl)aminoCy_galkyl, furanyl, furanyl
substituted with -CH=CH-CH=CH-, pyrrolidinylCy_4alkyl, pyrrolidinylC;._salkyloxy,
morpholinyl, morpholinylCj.4alkyloxy, morpholinylC;_4alkyl,



Cl - 4al kyl pi perazi nyl, Cl -4al kyl pi perazi nyl C - 4al kyl oxy,

pi per azi nyl Cl - 4al kyl , Cl - 4al kyl pi per azi nyl d - 4al kyl ,

Cl - 4al kylywppanzashyl Cl - 4al kyl am no, PCT/EP03/02510

Cl - 4al kyl pi perazi nyl Cl - 4al kyl am noCl - G%I kyl ,

tetrahydropyri m di nyl pi perazinyl, 5 7 .

t et r ahydr opy6ipholil0y Pk feman, mpkgholiddClyalkylaminoC;.4alkyl, piperazinyl,

pi peri di nyl ar ni,nOCl - 4al ] o] kdi ] - y { noCl - 4al kyl ,
(Cl - 4al kI F‘?‘P@I?Y%RW%(’%gﬁ@%"lpfg%zﬁ‘s’}%‘r%@g Q@ﬂgg@%‘#@ﬁm

(Q - 4al ky| pCpeikydpipgtazinilidinelkylcCr4alkiipipeesinylocialksdaipeani noC, - 4al kyl ,
pyridinyl Cl~4 i i 4 k&am imidinylpiperazinyl,

hydr oxyd - 4%1%3%%%%&“}&5%%%%%%&% h(ﬁlgilt%ﬁ; glfr?lp%lgmqlg P{P A amyno,

am not Bi adi tadiydropyrianfing hipsr ey i d A RgdNY ﬁ’&"’lgalé% ylagyno,

t hi ophenyl Cﬁpé&?&j{fﬂhﬁmo@q54a&9ﬁﬁmﬁ>c§_4@m§ﬂﬁ 6 can be placed on the nitrogen in
repl acenent’ of the, hydrogen;. 15 ar n.the a e i s phenyl, or phenyl
substit ut ed%4ﬁlﬁfy@%“glfnym@%¥@ﬁ¥4‘ﬂmoéh@:aﬁf()%?rﬁﬂlé)pendent ly sel ected from
hal 0, CI - 6adyblkypipediidg¥)(opdrox ;i dlkyigansimeChydlkylaminog aalkylhy dr oxycar bonyl .
The term "hi st nyﬁggezil]gﬁg)yl ase inhibitof "or "inhibitor of histone

deacet yl asel %0 identi fy a conpound, which is capable of
i nt er 6t i nghyrartyCy.-shikytaotino,dydwayGi-salkylammoCranikih ting its activity, nore

particul arl &i(ét S| RS dn¥ihd Yamih&thiaBiabbl§y hi stone deacetyl ase
enzymatic act_ll\'/ft means reduci ng 't he a%iil [ t%i g{ gl i stone deacetylase to
renove an a@@mywlgﬁlmmrwlgl-ml YIghe or pihepyhjpalk ®nhibition is

speci fic, dacBRS hAER® BArShOpBeced@AARS HitrdEeh intBplatdmtint bEGeGgardghe ability of a
hi stone deacetylase to renove an 25 acetyl group froma histone at a
concentration that is |Ilower than the concentration of the inhibitor that

i s reqyir egyltin iy Hdve & hen, of pienyl substirhiat edthine| o giare butsfifuents eacks used i n

t he foregoing definjtion d r emn r LS ' o,
chloro, br' e&ﬂ?fmyosﬁ 6;0%8%?04%?%91 t’dﬁgp%y?iec 'Ggl?&alxz’ﬁtp ﬂgﬁﬁh@?}%’%ﬂéﬂé&%ai n
sat ur at ed hyykaogaetbonyl. 30 radi cal s having from| to 4 carbon atons such as,
e.g. nethyl, ethyl, propyl, butyl, 1-nethylethyl, 2-nethylpropyl and the

| i ke; C, -6al kyl includes Cl4al kyl and the higher . honplogues,thereof having
5 to 6 carbricmr dugtose depcglylase gHhikiten e g‘?hl %t%flh}St%e:}E?‘Fﬁgﬁ?seb&? %eg(%?\exyl :
t2)- met h@ﬁ:jpeigéﬂfifygfédmbbﬁnd, l\xgﬁcr? iglca@@ldgﬁﬁﬁéiagﬁngilﬁfith m&ﬁstma/@a&lyla@talﬂits ght gnd
ranched chai ned .satur.ate rocarban radi cal s.. £. o 6 carbon

atons such® lt‘é’g,ltsfa(‘}?v@%? ﬁ?mﬁ’écjt%m}ﬁ%ﬁ%z,ynﬁ??lﬁ-aalﬂ%ggﬁllpﬁg ﬁ?’sé{n [E)r opanedi vyl
1, 4- but anedbagdtylaselenzymetit agtivillyyheand refuting theebilitly ofiadiistine deacetsdasedoi somer s

t hereof s 2 ' At i ' ific. i.e. th

2.2 di met ROTBOE Shad o a8 08 Lbrofclyts, DY pBBARORS steeifc, . the

2, 3- cl i methistperudespeisiage inhihitor Frelupesithe ahikiyipf|adustoneaacstylges fodg@ove @k ) ky |

cont aioBi NG,cLHA El%ug:iszﬁ% his®neQf a dbddhiRivh thaliolowss Stantthessnserftarionxanpl e

trifluor Ont%é prxlib;itor t _a(ts ?sl rlég&?é]c'f t%lproduce some other, unrelated biological effect.

As used in the foregoing definitions and hereinafter, halo is generic to fluoro, chloro,
bromo and iodo; C, 4alkyl defines straight and branched chain saturated hydrocarbon

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

homologues thereof having 5 to 6 carbon atoms such as, for example, pentyl, 2-methyl-
butyl, hexyl, 2-methylpenty! and the like; C, salkanediyl defines bivalent straight and
branched chained saturated hydrocarbon radicals having from 1 to 6 carbon atoms such
35  as, for example, methylene, 1,2-ethanediyl, 1,3-propanediyl 1,4-butanediyl,
1,5-pentanediyl, 1,6-hexanediyl and the branched isomers thereof such as,
2-methylpentanediyl, 3-methylpentanediyl, 2,2-dimethylbutanediyl,



defines bival ent straight and branched chai n hydrocarbon radical s

contai ni ng one double bond and having from2 to 6 carbon atons such as,
for exanpwe,03etdasmedi yl, 5 2-propenedi yl, 3-butenediyl, 2PpEmresiexsiyl
3-pentenediyl, 3-nethyl-2-butenediyl, and the |ike; am noaryl defines aryl
substituted wth am no; and C3-1ocycl ¢dal kyl includes cyclic hydrocarbon

gr O;JDS htay Bttﬁmfeftﬁmu%n%&lyll&cpme BREIrihAUChealis/] dyfines G qpky] Elg;ihgﬂree/l :

cycl open .cyclopen : . Fher&h . ,

cycl oocty?/‘;.ehté ot ﬁ@f% qnﬁ@%i%f%%ﬂ&?ﬁ%&%%ﬂmr Zn-écih%]l’ g:%/f ng g?ﬁtgﬂp refers
t0 a gr ougefinddibeialdns steigahheé bedhchédtheiragtdrorgrbentrhdigalg nentamingitech can be

present at nz t.i c. bi.ndi i r i.cal | e addition
salts encg?f%’ggEorf%agﬁrpﬁxl&gtffo&%:ilq?/%gélg’gnta g’%ﬁesqglglg%tﬂfg&a }%lggln salts and
phar mec euRiptapenydigl; Gdmteabtliol, PaprnteagdivtiSopentcardiyl, STmethyhbBhutenediyh red | y

accept abl & Al fifflhdyt 8ltirR3 k1 sARGIRA WRASHIRLERA T2RRYEoAKS ifiTiadds ! O

conpri se “Therapedtica active non-toxjic aci H addi.tion.salt forns,
whi ch t hecydistydtasedbon erqupn having fiom 3 ta 10 cappense $ich 35 AYCl9M8P¥onpounds of

formul a (1yc¥RitpnciadRntyRaStopitanal dycRhed cebherenstrdyeldheptyt, hei r
phar maceut ch?lllgl’%}{:cept ayhﬁﬁ";’ agi d@rggdiytci on 20 salts by treating said base
formwt hcﬁfﬂo%ﬂr%ﬂm‘%}f}@ acid. Appropriate acids conprise, for exanple,

i norggni ¢ acids such as hydrohalic acids, e.g. hydrochloric or hydrobromc
acid; sulfuric; nitric, ph orjC. I Lids; ani c acids
such as, AP e a?ﬁﬁtﬁ’grczﬁg%eg?[g& é ?‘lgq ﬁ%%rr %{ggae%r P‘Eﬁ’ "?ﬁ%lg%n% %b,k.?lﬁsdr oxyaceti c,
lactic, pymteracting witahZo-ion,ehiotan bespresenhpt@an@nznati pigdidgishe-c aci d)

mal ei c, furmari c, malic, tartaric, citric, 25 nmethanesul fonic,

et hanesul foni c, benzenesul fonic,. p-toluenesul fonic, cyclamc ali.eylic,
p- ami no- s&hpryacewically agseptahlepddition splisencomgass HEH%CSH%%?{’J‘H&?"S’P"?%%@ a (1)
whi chy favgqdeibelkaitshin@ pRirhiaesutially becepabledrteatidition fadtsr Thephar maceut i cal |y
accept abl e, base addjtion salts. t i i i i ui tabl e
o gani o oPhEASGRALY BRSRAD B R B R bkl BBl o 51

exanpl e, 36mbtise thammnipenticlytastive hen-toxicadcid addifi aseltionmsc abichdheret al  sal ts,
e 0. the Lhibun: o fdlinif 1) H2GBR3b 5hn. TROREHDUMAs GRIGntR ERivhiehdade t he

l'i ke, salts” organi ¢ bases, e.g. the benzathine, é\l— nmet hyl -.D- gl ucam ne,
hydr abani tesis atapsrtics aen beganyeripd i tAgi phpraas Cé‘b&‘l’fsceﬁt@, epgid aé l e,
ar gi plmggs s%l%sélj)}fr:@ea?iﬂ giih %g%ei ﬂ@ﬁg W-Egﬁ,‘i zqgtpfﬁp%%&i agécib :zieﬁm‘efpriael diitls compradet s al S0
co%ounds foprexa ‘ I‘ar%i’r%af% ag %ﬁés ]%(ﬂ?lbailﬁac S’aeﬁ%lhg’gmgﬁ{o s@éﬁ@%rrﬁ%ﬂgr e e.g.
hydrat es, agidg ailfirit Aisri@pHotpherit kibthe Tike atids;rorosgasicasidsenicle ad. fgr i soneric
o Uy e
by the samealonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic, tartaric, citric,
25  methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic,
salicylic, p-amino-salicylic, pamoic and the like acids.
The compounds of formula (I) which have acidic properties may be converted in their
pharmaceutically acceptable base addition salts by treating said acid form with a
suitable organic or inorganic base. Appropriate base salt forms comprise, for example,
30  the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium,
potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. the
benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such
as, for example, arginine, lysine and the like.
The term “acid or base addition salts” also comprises the hydrates and the solvent
35  addition forms, which the compounds of formula (I) are able to form. Examples of

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

The term “stereochemically isomeric forms of compounds of formula (I)”, as used



sequence of bonds but having different three-dinensional structures, which
are not interchangeable, which the conpounds of fonnula (1) nmay possess.
Unl ess otwermioz@3s menti oned or indicated, the chem cal de®Cgreeni/@siof a
conmpound enconpasses the 5 m xture of all possible stereochem cally

i soneric forms, which said conpound m'18’nt possess. Said m xture may

contai n apdrgli ashfs el Es?ol@@&lﬁ?dun@é\ﬁﬁﬂé @pef theGhmb Apnidbasinded bptiecuimar
structure o? sal d_conpound., Al] stereochernical omerbc forr‘rolsc of the

nd., [
conpoundsSediPencgakbrads ut haypg different faeg-gimensional Stugines, 1 Eh W% ach ot her
are i nt ep@aehdn@edie, aVeiame dompbutids of hemmitofiemad podsesspldesnbtiienwisat i on. 10
The N-oxide for of ..t he, conpounds .of for r onpri se

t hose coWﬁB‘iﬁ‘?ﬂfg‘; °6an‘“bart‘?ﬂaﬁ}fr@%m@ﬁg?s 88‘%% %(r:&éé(\)/@rd %PW%%S?P]& atoms are
oxi di zed tmixtiteeof afipossibleattrddcharidelly sameiic fdrms) yhichseid cnmprimibighiter ei n one
or nore of th I Qi ne- I henagi Vbl i@ar e

N- oxi di 2BOSSTE: %3@11&?“@%ﬁvgg%%uﬂﬁéhﬁﬁe%sﬁ%%%M&E‘;ﬂﬁ“sfSH@“?%? " their
t aut omer i molesnlas str®uete of sad gemaeundo Lhstatseckemirally iepeigierEaPEdei n t he

above foné&%&{?\ﬁﬁ 8f fdMaRRAErbdiRitisuré Retisias adibirhicrvitthech oapearf the present

i nvention, enever used hereinafter, the term ".conpounds of fornula
(1)" is nisvgnded & bpembraeed withig ﬂi‘%%ob‘ha{ﬁhﬁgéqf?‘i‘tdﬁmnyoﬁccept abl e addition

saltsjgand al |l stereoi soneric forns. As used herein, the terns "histone

deacetyl ase" ,and,."HDAC' .are | t - famly of
enzyres ¢ har s g of B SgpBOERREE sril £lgbne fleonPBlcipfistlnal AT, ¥ 0
resi dues eompiimddiof formutad) whereiniging oo srveralinitengen ionBrafg QEdizadicReed by

cont ext, E%?alieﬂ%bx%éﬁ&ﬂ%aﬂyﬁhﬂ%xkﬁs WAERIN b @Morb o tHRNEpdiddie] N,

i ncl uding | I B, . H4, and H5,. from any species. Human HDAC
proteins BiverEne o pyHdenyl-miegenyae N-gHdizsde not linited to, HDAG 1,
HDAC-5 HDAC- 3, HDAC-4, HDAC-5, HDAC-6, HDAC 7, HDAC-8, HDAC-9 and

HDAC- 10. The hi.st one deacetyl as n _al Al ozoal or
Fungal _soupBe o Reriergeugroiionri i Bedalt R AruSE Gt RIS Bhet P02
conpounds fafnsfatthoughendt &xpliciieindicated i therabawe formula sieintesided in brjinebided i ct i ons
apply: a) J.k . ~ inRentfAch Qis c) each Xis nitrogen; d) R
is -C(O Nl‘ff(ltakit;hgg%plsjvzfﬂ?eg)rﬁsfﬁrﬁglgel}l@hydr oxy, Cil-6al kyl, or arYlC -6al kyl;
WO 03/ 076438 PCT/ EP03/ 02510 f) -L- is a bivalent radical selected from
- NHC(49) - §¥henbi3Q@ed hereinafter, the term "compounds of formula (I)" is meant to include

also the pharmaceutically acceptable addition salts and all stereoisomeric forms.

As used herein, the terms “histone deacetylase” and “HDAC” are intended to refer to
any one of a family of enzymes that remove acetyl groups from the g-amino groups of
25  lysine residues at the N-terminus of a histone. Unless otherwise indicated by context,
the term “histone” is meant to refer to any histone protein, including H1, H2A, H2B,
H3, H4, and H5, from any species. 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

30  derived from a protozoal or fungal source.

A first group of interesting compounds consists of those compounds of formula (I)
wherein one or more of the following restrictions apply:
a)tisOorl;
_C/
35 b)eachQis X
c) each X is nitrogen;
d) R! is -C(O)NH(OH);
e) R is hydrogen, hydroxy, C1.ealkyl, or arylCy_galkyl;



g) is aradical selected from(a-1) or (a-20); h) each s is independently
O or 1; i) each R5 is independently selected from hydrogen or phenyl. 5 A
second grwop3ofesdsit er esti ng conpounds consi sts of those cecpapPnsie2sod
formula (1) wherein one or nore of the;following restrictions apply: a) t
is 1; b) each Qis 10 c) each X is nltro en; d) each Y is nitrogen; e)
each Z is t)mlsab;@l@uxadma)lsmcte@fro 1%)‘71 @2 is hydrogen; 15 h)
-L- is a biva radi cal selected from - NHC(O) or -NHS02-; i) Gis a
radi cal sel)ect &d/f isanadinallseleoted fmn2()1) gr(@d@6h s is i ndependently 0 or 1; k)
each R 5 i depe ted from hydrogen or phenyl. 20 Athird
group of lﬁt 3&%%&198’%%&%@@(@%%& sts of those conpounds of formula (1)
wher ei n R1) e@h—l{‘f’(l@))rldepié tly seleasest fromdpydingenPr Prgtest i ng conpounds

consi sts of those conpounds of for rrula (1) wherein Rl is -C(O)NH(O—I) and R

21is hydr 25 Afifth group of teresti ounds Si s f those
conpounds A‘gﬁe%ﬂrﬁﬂ“&’ qfipteregHeg %‘?‘?P%‘H S Wnsﬁbﬁ'(gq%?setc ’é’pf’B‘Pchﬂ(iA? rictions

apply: a) WhdrSinQne @} nfdte bSthe FIIWNMBMbtricibR) apply:6al kanedi yl SR
-NR C(O N(q?—i)slg} 30 -NRBC(O) C - 6al kanedi yl SR7, -NR'C(O C=N(OH) R7 or anot her

Zn- chel at i 'oup wherein R3 and R 4 are each i ndependently sel ected
from hydr % h leglrofw; hydr oxyCl - 6al kyl or am noCl-6alkyl; ¢c) R2is
hydr ogen roxy, amno, hydroxyd -6al kyl, Cl-6alkyl, Ci1- 6al kyl oxy,

aryl Cl 6aI°Q3‘?PCh A1if AB©8FBonyi , am noCl - 6al kyl, O - 6al kyl ani nod - 6al kyl or

35 di (d - Ggleh&ﬂ){aghnﬁ@enwl kyI d) -L- is a bivalent radical selected from
- NHC( O) - or NFZ O V\D /076438 PCT/ EPO3/ 02510 -12 e) is a radical

sel ected f Sﬁ‘f 9y Ua3y% (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), (a-
10), (a- H#R! 1s(aC(G)N)I'I(O(Iﬁ 13) (a- 14), (a- 15), (a- 16), (a- 17), (a-
18). (a- I3R? i fydBhen;

15 h)-L-is a bivalent radical selected from —NHC(O)- or -NHSO;-;

i) C is a radical selected from (a-1) or (a-20);
jeach s is independently O or 1;
k) each R’ is independently selected from hydrogen or phenyl.

20 A third group of interesting compounds consists of those compounds of formula (I)
wherein R is -C(O)NH(OH).

A fourth group of interesting compounds consists of those compounds of formula (I)
wherein R! is ~C(O)NH(OH) and R? is hydrogen.

25
A fifth group of interesting compounds consists of those compounds of formula (I)
wherein one or more of the following restrictions apply:
a)tis O;
B R' is —~C(O)NR’R*, -C(0)-Cy.salkanediylSR’, -NR*C(O)N(OH)R’,
30 _NR®C(0)C,.¢alkanediylSR’, -NR¥*C(0)C=N(OH)R’ or another Zn-chelating-group

wherein R® and R* are each independently selected from hydrogen, hydroxy,
hydroxyCy_galkyl or aminoCy.galkyl;
¢) R? is hydrogen, hydroxy, amino, hydroxyCi.ealkyl, Cy.galkyl, Cy.¢alkyloxy,
arylCj.galkyl, aminocarbonyl, aminoC;_galkyl, Cy_salkylaminoCy.galkyl or
35 di(Cq.galkyl)aminoCj_galkyl;
d) -L- is a bivalent radical selected from -NHC(O)- or -NHSO,-;



(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), (wWoddp7646@-42), (a-44), 5 (a-45), (a-46), (a-47), pCamEr8)oxm10 (a-51);
f) each s is independently 0, 1, 2, 3 om_4; g) R5 is hydrogen; halo;

hyd ; hal od - 6al kyl ; hal od - 6al kyl Cl - 6al kyl ;
ydr oxy; am no‘tro ttihalo al kyl; trihalo al kyl oxy; | - 6al ky

O oo o oxti, LRI i ) e ooy, B7pRLiY esh o
U any! T iyi0) a0 (b Aol e AP ) 1D, @emo«aum,r(wz ¥
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Cl - 6al kyltrlazol ol i ny

Cl - 6al kyl nmor pQ%tﬁg’xr@TM) rf?‘éé? 5%13@%‘560136%%%4 %J?)Bé"é{g éy‘il)n@r‘& (a- 44
hycl r oxyQ - 6atakgsl) Nia ) e(gJ4r1yI(a_4$§mQIa FAyl kyl oxypi peridinyl; pyrazoly,;

pyrazolyl substituted w substl tuents selected from Cl-6al kyl
or trihal oé ]téls 8 Fl?rglyn(g% 8’p%/?r inyl substituted with Cl-6al kyl oxy,

aryl oxy or g)aRyiS hy}dy(rgem lathtWyerms ammonyxltro irihaloiCa;salkyh dnlyaloCogalkybayy |

substituted wht i gﬁ;ya{ | ected from hal o,
Cl - 6al kyl , C\IM-: gzJ'luﬁn’l OX{/all%;H&yf?l?%%l‘lg?lH% f Ofig Eﬂ l?()s%ﬁydr ogen; hal o;

hydroxy; ani rfes ugtonyk PWE@L@&YQWY °¥Y’|4ﬁ@leﬁ€1k}’§a‘lnm 8¥dR0;  Ci1- 6al kyl ;
Eldfial i‘O(’jl OéyltE h@n’:}h ki?llfeﬁ@l’ tf@ﬂ&ﬁig substit@ad kthdydeayappatkyl; b@lzgﬁ@éﬂlwl sulhf onlyl
ydr oxy a yl ox c i di ny pheny
or phenyl HE%{ ?ﬁﬁéﬁo"\ﬁz%ﬁl éZiBYl Sm¥%%§¥ftﬂméﬁ¥§&?ﬁﬂgﬁgndent ly sel ected
from hal o, CICﬁ@Il«Mﬂnazcﬂ:yl- Gatakglybpyrrolidityl; pymolyb medrpyslinyB5 A si xth group of
i nt ti h d f f I 1) wh

i nteresting ?ngw ﬁp‘lmm’ 1eﬁ£m}' ose conpounds o ormula (1) erein

one or nore estriétions apply a) R3 and R 4 are each
i ndependent | YCsalledniperagipgihydrar Yoot kyigirrasiyyl: hydr oxyd - 6al kyl
am noQs 6al kxt Ak ﬁ)%ﬁbﬂnyl Cf)@rd@bm §y1§zdl§‘ﬁdu§§titufé§|vﬁﬂlt&ﬁ de@en (a-1), (a-2),
(a-3), (a-4) 1£tgé1’dﬂ>§? f%;.(? k%l% 8), ‘(i 3&16%5}0;1 }&ad%ﬁ][) (a-12),
(a-13), (a- 14ybstitacnisselected figm Cigealkybar tipajoG ggalky P (a-21),
Ea- :2),% ga gg)lbstitﬁteﬁﬁﬂk)lth Cclasaﬂé')oxy( acyRBY or @eyl 2fximidaryB &inoliayl? Sdole( a- ggg
a- , (a-
(2-20). (. a Ependts ooy stbsseg in il o ha sityinkBisiideost Spil heigdi o
i ndependent | @@hé]@t Gdsﬂkﬂﬁhwkﬂ@mrthﬂu@mmw,oxy am no; ni tro
08l 07658 L EP8’3/ BTNy Y Y e t%hl%gl Eal%lx%agd o bony!
Cl - 6al kyl sul 1% ﬁ@oxgapkﬁqlkﬁcargony)f gll 6 kyloxycarb%nyl y y
Ci. 6alky1sulfonyl hydroxyC;_galkyl; aryloxy; di(Ci-galkyl)amino; cyano; pyridinyl;
phenyl; or phenyl substituted with one or two substituents independently selected
from halo, Cy.galkyl, Ci.galkyloxy or trifluoromethyl.

25
A sixth group of interesting compounds consists of those compounds of formula (I)
wherein one or more of the following restrictions apply:
a) R® and R* are each independently selected from hydrogen, hydroxy,
hydroxyCi.salkyl, aminoC;.¢alkyl or aminoaryl;
30 b is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8),

(a-9), (a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19),
(a-20), (a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30),
(a-31), (a-32), (a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41),
(a-42) (a-43) or (a-44);
35 c)each R’ and R® are independently selected from hydrogen; halo; hydroxy; amino;
nitro; trihaloCy_galkyl; trihaloCy_galkyloxy; Cj.¢alkyl; Cq.galkyloxy;



hydr oxyd - 6al kyl ; hydroxyd - 6al kyl oxy; hydroxyCl - 6al kyl am no;

an-iinoCl -6al kyl oxy; di (C -6al kyl)am nocarbonyl ; di (hydroxyd - 6al kyl ) am no;
aryl C - eawbyBpamsso; di (C - 6al kyl ) am noCl - 6al kyl oxy; 5 PCT/EP03/02510

di (d -6al kyl ) am nodCl - 6a| kyI arni no; arylygul fonyl; aryl sul fonyl am no;

gir %”CIOi(%aI k;l |r 12@%%%]2%'}’ 56 3'9%{;'{3} Cﬂisgl%ll_cgr%log%l; &?.gglﬂﬁéulfonyl; cyanoCi_galkyl;
di (d - 6al ky IhyamxpoCali6a) kydrd:GIG; Galkirhoxy plnideax3Cq Galkidaiino;cyano; t hi ophenyl ;

i (O cal koA bRV U eeeitopyscartonsts 0 ltpyc-lloDamino
di (C - 6al kyla)sd& M@l)aﬁandacyilcc1Jsalk®1)a1@mozy46@ikqdemz| nyl Cl - 6al kyl or

di (hydroxyd " 5 1
a oo k1 r ATV AEDE kit s OB acy SIMERBNO! 298] 1 oxy:

nor phol i nyl ard€s-eaaepdivk dilco 46?1kyfanq?8rphol i nyl Ol - 6al kyl oxy;

nor phol i nyl @i c%élkaarm%eFEdnkw &l(@?&aﬂ@l)&iﬁnocl salkyl(C; galkyDaminoCy.galkyl;

A - 6al kyl pi perazi nyl Cl - 6a y ox Cl - | pi perazinyl Cl - 6al kyl ;

Cl - 6al kyl pi S&#ez ithigpsnyh shippheny S"ehﬁlWB’éid’V nyl pi per azi nyl Cl - 6al kyI OXY;
am nosul f onyli(0h REkA¥AnmiybC;. @lnyl(ﬁblsdalldyb)myﬁm(bgalkzll d;(CCkalBﬂDd{mhoCI 6a1ky1
&0 S TN AR o gy i o e

hydr oxyd - 6ammﬁmpiylpéfnazlkmmazolyhyau@o§/m pmhldwyblmmrwzmd?t ealk)éamw

Cl - 6al ky! X %Rl r@ﬁfh’n 10'@){ feallcy ﬁ;'lorﬁﬁélhm hdﬂﬁf l@ll' aubyidxypal kyl ;

hydr oxyd - 6a yI pi a2|
hydr oxyd - 6&MERH Q%W@l- Byl Pé&fi i’%‘i‘@l B@ﬂwli’lpemzmylcl calkyloxy;
E Ey(cjir oxyg 6}3: El taz@B/@y dalla ®p6alkylp1|pT(razmylsulfonyl I el

ydr y 6a | - 6a nyl C - 6al kyl oxy;
pyraz ‘%kﬂl)f hﬁ’li}?razléy/@f%@\}'ﬁ% Lubet X%ulljftogg%\k{ ?4% ]ﬂ}l substituents
sel ect ed f rmr@&ummpemzmylﬂ1halﬂtah]dl(Qabﬂlyyl)allpnmlﬁ’nWlperﬁgWﬂ,d| nyl
subst it ut ed gy Qfgg& %ﬁ@h%ﬁﬁylgﬁferﬁaﬂqu o] H?dfh:d}ldl scalRyipRkdZh; | ndol e;

phenyl ; phenyl stitut three substituents
i ndependent hydosyeredepipeariRiCs. 6alk§]rricnéa ﬂgxggpmnylm 6al kyl oxy,

E;g: SXYCI 4d, %M'kylokirplgzdtﬁﬁﬂ@?%zﬂkyh hydrbxi(tll@xlk(ymfy% kiﬂf(%loplc}:)le{adzf;nly}(yl oxy
di (d - i kys}"gly B Ganﬁ‘/é‘?’ié/@léé{‘fyf%e(ﬁmﬂ %m no, ’
di (d - 4al kyl(l)}aimbxm@myl)((yl@lkyl)annno (hydroxyCj. 6alkyl)(C1 galkyl)aminoC;_galkyl;

g: E) eClr , 3?:15%’@&51“?%?%3&1{(@5% gglr;fzg [{hé%g}jﬁ@g lpg?alngﬂlll subdftuted with two

am nosul fonyllltpﬁilwn@ﬁlﬁ?tp roahcn athp@alész wrléanyh@wglmyl
4i (C - 4al kykynphaeswith 07 KAIRVBRY éibﬂ?lﬂp, nrmdm,ggqumohnyl indole; phenyl; phenyl

di (C -4al kyl ) am nosul f onyl pi per.azi nyl al
hyér 038701 - Za%b@ynmdpwa?n%ﬂeo %rﬂy fEpenis Peﬁﬁﬁ%t weleRaddrom iRy | |

Cl - 4al ky| oxypiigee Gy gilkyl, C;.cdlkylday, kytimxy Qi pedkyldiriiipometaylky|

e ora - YRR e B gy o

(hydr oxyd - Amllrlqﬂlyél@b’lﬂllw d 1)4& y}p@mmocl salkyloxy, dl(Cl 4a1kyl)am1no

gnr;%/g[]grlys)" Cﬁ-bzﬂlkg/lﬁ]mi@tkwr%ﬁglﬁr}/ aélj@@hﬂﬁﬂ(})?l 49&5/1(8]% Sifpih 6438 PCFJ/ E 03/ 02510

piperidinylCj.4a yloxy, yrrohd1 y1C;.4al lo y, aminosulionylpiperaziny
aminosulfonylpiperazinylCy.4alkyl, di(C;.4alkyl)aminosulfonylpiperazinyl,
di(Cy.4alkyl)aminosulfonylpiperazinylC;_salkyl, hydroxyCj.4alkylpiperazinyl,
hydroxyC;.4alkylpiperazinylCy_4alkyl, C;.4alkyloxypiperidinyl,
Cj.4alkyloxypiperidinylCy_4alkyl, hydroxyC;.4alkyloxyCi.salkylpiperazinyl,

35 hydroxyCj._salkyloxyCj.4alkylpiperazinylCy.4alkyl,

(hydroxyCj.4alkyl)(Cy-salkyl)amino, (hydroxyCj.4alkyl)(Cj-4alkyl)aminoCy.4alkyl,
pyrrolidinylCj.4alkyloxy, morpholinylC.4alkyloxy, morpholinylCy.4alkyl,



-14 d -4al kyl pi perazi nyl, d -4al kyl pi perazi nyl Cl - 4al kyl oxy,

Cl - 4al kyl pi per azi nyl d - 4al kyl , hydroxyd - 4al kyl am no,

di (hydr oxyQlo34ad4Bg/| ) am no, di (Cl-4al kyl ) arni noCl - 4al kyl amrCmEP03/02510

am not hi adi azol yl, am nosul f onyl pi per gz nyl Cl - 4al kyl oxy, or

t hi ophenyl d - 4al kyl am no. 5 A group of” %referred conpounds consi sts of

t hose conpoGngakyipipecazinyl, &£ bkylpiperainyl CRalkyldxyR4 are each i ndependent Iy

sel ect ed ”8 :ﬁﬁﬂggﬁ%nym @Y&yﬂ%@o g ok (hy 5% ) GhKoB '
PSSl A 7911(0( cn e e sered Trom (& aﬁ?j ?{a E) ﬂ?a Ig) %[%ﬂa( )

15 - 22 23
E : 243 E : Sam \%l?orér glperﬁﬁn};'l@% nalfcﬁbﬂ%)or th16_ 29?])01(431?(51%311510 E Z 313 E 2_ 323 ,

(a-33)) (a-34), (a-35), (a-36), (a 37) (a 38), (a-39), (a-40), (a-41),

(a-42) (a- A%}od’ﬁ of(Re f@fﬁad c&ﬁﬁ&n&?cﬁﬁ@ts‘%ﬁh@s@%o @&Rﬁmﬁ'%ﬁﬂlﬂa aplvegienf from
hydrogen; hal o, hyd ro an no;. nitro; t l%ai 6al kyl ;
tfi hal od %a@q@y&‘o@( ca m@ecﬂeR@qnﬂyéFle 11@39 Xf{mgeér PR | oxyCI 6al kyl oxy;

d - 6al kyl car i mkycgaﬂ@@,u@h@@ll dalkyybr amainamgl;l - 6al kyl ;  hydroxyd - 6al kyl ;
hydr oxyC 6‘@ oxy; hydroxyd - 6al kyl am no; arni noCI - 6al kyl oxy;

di (C - 6al kyl E@@%R@Dé@lectéd'ffdiﬁ@d QXY@Q) Q@Byxb )4;1@39) (a-6), (a-7), (a-8),

Yo 1B e VAT B30 Gt B, F P 18 G L o B TR A8} B 9. ar y1 oy

ar Y C2- 6al kei®0y (a-21, (422)6ak13)) (ne)1(@:250i (606), Gal2Ry |(3-28), (o29); Gab®y | ;
di (G- 6al kyl \anp) oty Babisvl (G- G YT @85, G3bkv sop s, i opheny!

t hi ophenyl .
di (Cl - 6al kyl YafA2nead3d)ealadd{ Cl - 6al kyl ) am noCl - 6al kyl , 25

g: gﬁ' ?gi{ kééllc])h Rmaﬁ@ﬂﬁ akah endeqtl @@1'61%3 E‘oﬁ?ﬁ}ﬁﬁbg&’xl ﬁ%lloqg‘dk%&'y, @hino; nitro;
Cl - GéHQyI %/I’I aﬂfny}'}l %%yr’ﬁlrﬁge{(ﬁgildl GB]?‘ESaé’W’dl nyl C - 6al kyl oxy;

nor pﬂo: i ny: Cclghlk(jhixbzgli gabk;pdwa Omhl,ky}(mlrbph}dl; Cygdlkyls8 fonlyl; IcganoC-ealkyl;
nmor phol i ny R

a - 6al kyl pi pe?’a2| gé} éﬂlk’?affﬁ?‘}’{(}’ﬂ 51%?%% @6:“& | f)l(la( 1g“lznllrhoyl d - 6al kyl ;

Cl - 6al k|y:c pi pénmqmaﬂqyl%n@d@ 6 MMWWII vk %EY@QTY(?AP?JTYEQT WA oXY ;
am nosul f ony LpieeLARY1¥kino; cﬁ’(rO]' HIRSD VY, RAIRGIoR;! Ny al Ky

di (d -6al kyl o] y erazln

di (Cl -28al kyl )@E ﬂ@‘h%’%ﬁb S@W&%‘in&flf%ﬂk?ﬂ‘/ls‘llfonylalmno aryloxy;

hydr oxyd - 6ahigy¢p&@l&rnaa1lyn)di(clﬁﬁikylyﬁnmyd 6al kyl pi perazi nyl d - 6al kyl ;

ﬁl ;jGaI k)c/:: Oéyﬁk( erl H%%IQPE ﬁl kyl oxyp| peri di nyl C - 6al kyl ;
ydr oxy a pr’per azi n
d1(C1 6a1ky1)am1noC1 6alkyl(C1 6a1ky}/)ammoC1 galkyl; cyano; thiophenyl;

thiophenyl substituted with di(Cy.galkyl)aminoC1.alkyl(C;.¢alkyl)aminoCi_galkyl,

25 di(C;_galkyl)aminoCy_galkyl, C;.galkylpiperazinylCi.galkyl or
di(hydroxyCi.galkyl)aminoCy_galkyl; furanyl; imidazolyl; Cy.ealkyltriazolyl;
tetrazolyl; pyrrolidinyl; piperidinylC;.salkyloxy; morpholinyl;
C1.¢alkylmorpholinyl; morpholinylCy.galkyloxy; morpholinylCy_salkyl;
Cj.calkylpiperazinyl; C;.¢alkylpiperazinylCj_galkyloxy;

30 Cj.ealkylpiperazinylCi.galkyl; Cq_galkylpiperazinylsulfonyl;
aminosulfonylpiperazinylCy.galkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCi. galkyl;
di(C;.¢alkyl)aminosulfonylpiperazinyl;
di(C;galkyl)aminosulfonylpiperazinylCy_galkyl; hydroxyCi.ealkylpiperazinyl;

35 hydroxyCj.galkylpiperazinylCy_galkyl; Cy.galkyloxypiperidinyl;
C1.¢alkyloxypiperidinylCy_galkyl; hydroxyCj.ealkyloxyCj.salkylpiperazinyl;
hydroxyCj.galkyloxyCi.ealkylpiperazinylCy.galkyl;



hydr oxyd - 6al kyl oxyd - 6al kyl pi per azi nyl Cl - 6al kyl ; WD 03/ 076438

PCT/ EPO3/ 02510 -15 (hydroxyd -6al kyl) (Cl - 6al kyl ) am no;

(hydr oxyGvoalokesBg (Gl - 6al kyl ) arni noCl - 6al kyl ;  pyrrolidi npCTEPERDISYI OXY;
pyrazol yl; thiopyrazolyl; pyrazolyl sg Rstituted with two substituents
sel ected from Cl-6al kyl or trihal od -6al kyl ;

I
substit ut ed (\M‘ﬂﬂ@xlﬁk W Coxdlkparaing hydoxyea- @3{ ﬂbnéﬂkﬂ%‘?ﬂ% ya:uﬁ'&ol e;
phgnyl d5 Fl i {@t alkﬂ&@% Bo19nmo;symzoq>y1 jfraﬁﬂ Bsmlbstituﬂedlemﬂlstwo
i ndependen e ected fro oX
hydr gxyCI 4a51ui'<’§ﬂtuertt?§ tg](l)l@ ;ﬁlalkyﬁ? tflg‘iﬂﬁgf* L) i/(}'%dl L, S}%dﬂ){}l Y
hydr oxyd - 4ajukytitaed wifh Cﬂ@JlMd»qut@lrmerhmdﬂW quizcliniyl; indole; btk oxy,
g: Eg ﬁg: ti:g@{%ﬂﬁg‘%ﬁ ﬁtg}i %ﬁhog%i cgr%ree subsﬁt)e%{n 1{;'(?ependently selected from
di (O - 4al ky| atorianod), Gakkyl, (Glealkalokyl hydrexysoghlkyh frifjporomethyl,
pi per i di nyl Gladal kyliosy 1 hQXJo&gtg [gﬁq &S C4%&1KMBQW1 %alkyloxy

am nosul f onyT'pi perazi ny ony pi perazinyl Cl -4al’kyl ,
di (d - 4al kylélmmﬁosalky o pi per azi nyl,

di (C - 4al ky|a1 A5 WA D) hp@[@:yl Ot Glatd@itio, di(Cysalkyl)aminoCy galkyl,

& “haity! oi%télq%laf A LR ARG B bt

hydr oxyd - 4aﬁl, rfh&i{yigﬁdyp apéroalifonylpiperazinyl,
hydr oxyd - 4al k: C.r.4al e [ Cl

(hvdr oG - )i%&ylpgpg%){llr)?bﬁ‘ aﬁ%ﬁ e GandBattiosulfonylpiperazinyl,

(hydr oxyd - @[&yia)l(}&ljanmactsn omdmppr@anylﬁ-‘aml}wl hydrpryG1-s AP PERZIAYY ky | oxy,
nor phol i nyl G|, | k@ e bxy Kyl pi perazinyl,

C - 4al kyl pi peyrdgm %?QAF;ISEP&Z%EQC ﬂﬂn&gglﬁlyé ﬁ@ﬂryl Cl - 4all kyl,

hydr 6%§C - 4a¢k5allé)ﬂi>w1p ("ri’i(d @ilgyé é Y144 fkyipiperaziny

di (01 - 2al kyl iy ){W@H@ldxy‘:@mmﬂplpmmgmuﬁmﬂlzoI I, i

anl i nosul fon azi XY, qmpﬁg

further grou%‘y&og)‘ﬁ{:bf'aég%gglé%%%ﬁ%%@s @Xnmi{i]sd' ﬁégelk Zimgu%glsﬂ%’ fornmul a
(1) 25 whergyjrrolidinydCpialigloiys magptojinRCraalkyloxy) meyphelin¥&nedkyli SR,

-NR C(O N( %% 1kyl C(OCNOHR 7 or another
Zn- chel at i %&b allEP?lBBe erg}@lﬁ 35’1:;) %i%}aigiﬁacw n(ap( ndy%t I% Lael ected from
hydrogen, hydr. cﬁlbylplphﬁﬁélﬁ“&i@@au%alhw OXr1 yeinogdy 3&&‘”‘ 4 Sa8gen,
hydr oxy, amdﬁ M SO0 GatiGdniiib,, anﬁ?ﬂotﬁﬁakiiayb],yl Cl - 6al kyl oxy, el
aryl d - 6al ky rbo Ahi i noCl - 6al kyl or
di ( C1- 6al kyl 318%‘?10 Eﬂ mylC; Eem(ﬁgxyaoﬁ @ﬁ Ylgﬂég&%%sel ected from

-NHC(O) - or -NHS02- |s a rad| cal selected from(a-1), (a-3), (a-4), (a-5),
(a-6), (a7 (a 14) ,

(a- 15), }urtl-%s gro%:g o% :;?grfe(d c%n?ggllqas cogﬁité)q)ﬁh()sé g%rs‘lﬂ(%)ng% Sf(afonﬁgfga @ a-22)

(a-2325 (a 2vhere{rd-i20) , (a-26), (a-28), (a-29), (a-30), (a-31), (a 32),

R! is —C(O)NR’R*, -C(0)-C;.salkanediylSR’, -NRBC(O)N(OH)R7,
-NRSC(O)Cl.6alkanedinSR7, -NR]C(0)C=N(OH)R’ or another Zn-chelating-group
wherein R? and R* are each independently selected from hydrogen, hydroxy,
hydroxyCi.salkyl or aminoCy.ealkyl; R? is hydrogen, hydroxy, amino,
30 hydroxyC;.¢alkyl, Cy.galkyl, Cy.¢alkyloxy, arylCi.¢alkyl, aminocarbonyl,

aminoC;.galkyl, C1.¢alkylaminoCjy.galkyl or di(Cy.galkyl)aminoCy galkyl;

-L-is a bivalent radical selected from -NHC(O)- or -NHSO,-;

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




(a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41),
(a-42), (a-44), (a-45), (a-46), (a-47), (a-48) or (a-51); WO 03/076438
PCT/ EPO3/WD93076438.6- each s is independently 0, 1, 2, 3 oPCH/EPRS025$0

hydr ogen; hal o; hydroxy; am no; ni tro,_lgji hal oCl - 6al kyl ;

tri hal od - 6al kyl OXY; Cil-6al kyl ; - 6al kyl oxy; d -6al kyl carbonyl ;

Cl - 6al kyl &2 I&arsuaﬁﬁgaendenéw O54j y°1%rtﬂ fonyl ; hydroxyd - 6al kyl ; aryl oxy;

di (d - 6al 1)s€hmhﬁge,n byl hydrox y;hint pbrantrd;, tnhalo@nydlkylf uhaloid; eslliploryt ut ed with

hydr oxyCd - 6a nz rany, xazol yl substituted
with aryl angzk k%‘aﬁ éﬁ(ﬁ %’ (Ié]aqa}(ﬂﬁ}li% I6aﬂ%? ?%&z% Vi » pyrrolidinyl;
g?/r g o: yl; I er@Janikylalylfqnyl (DydﬁaiIYElengﬁypéhb’ﬂqmydl(Cps%i]@fll@immIOYaHO
-%al kyl pI p ! Ry RERAELIN; alkd1; benzof 1;
d - 6al Eyl oxyﬁ{ gl furMp@}(%h?if : r azlo substl tu een\z/\(n) ?rﬁn}éne or two

substit uent slmkdﬂ@&Ye@(ﬂPb’ih@az@é(f/WF FedtVYlﬁh?g d. Glag (ii;; pyri dinyl ;
pyri di nyl sq?%&lkymia@elyw&ﬂaazayl%d@iw Pkrodylyorphwlihylf i di nyl ; qui nolinyl;

i ndol e; phen substityted with one or two substituents
i ndependent | sukBEes Oﬁ%a#npmfra&my Cl- 6al kyl , Cl -6al kyl oxy or

trifl uororretnylsalkglﬁl radinfyl; elydsmdy(pdrsaigﬂmpehmirul, hydroxy; am no; nitro;
tri haI

i t
a - 6a| yI cark:gﬁw( lo}réslfp%é'ﬁgllll E%lg(y}ry}q?zo&}é?&gh?{idw ?§h§ id
hydr oxyC, - 6abubstituents p¢lostyd frginy eaélasrlloymfalﬁ%a kdymadmp{yrﬂyaﬁmyl phenyl ;
or phenyl subgtd; ﬂwcl', galﬁg%x%r Y0 p?H%dlh&lUQﬂhﬁhﬁ}ﬂdﬂB&Bdﬁﬁhku obel ect ed

from hal o, Cl-o6alkyl, l'oxy or frifluoronmethyl. 20 Another group of
preferred conb@.‘ih%lé?st},@tﬁsﬁl‘%lsoﬂﬁ of tHESE %ﬁwe@eaﬁeﬁtlyrﬁ?lﬂc@d(fw hlferein t
|hsd0 or 1; he@qlgzﬂgdl €1.gdlkyloxy eagifludronsetiylf r ogen; R1 is - C( O NH(OH); g 2 I is
ydr o OX Cl-6 r.aryl 6 ica
sel ecggd gcg]%\ %15/ %)Q/(gllygr % H@OJ;%IP% Cléé?lkzléﬁﬂg d@ﬁ(&lox a-1) or
(a-20); eachCg.galkg; Cnddbydnxlxsrﬁﬂ eﬂllﬁ’lﬂﬂrbollyl &hgalkslonyRrbonyd; | ndependent |y
selected fro I r ds
consi sts of t@ P\S%lgﬁglgfrd& Erﬁ1 S o? qgauéﬁl ? @%C e@éﬁlﬁﬁ@lgggﬂf %9%@915
each X i s ni phaxybmor phenyh substigited Wrtb@é‘hor scsybstitpents ingependenttygelectody |

- C(O) NH(OH) ; fﬁnﬂldlcsmyﬁdm@g@] alkytoxly r &ifiov@hehyl. r adi cal sel ect ed from
- NHC( or - 2-; 1s aracflcal sel ected from(a-1) or (a-20); each s is

i ndep@édent ly 0 or 1; and each R 5 is independently selected from hydrogen
or phenyl . Another group of preferred compounds consists of those compounds of formula (I)

wherein tis O or 1; each Q‘is B ; each X is nitrogen; R! is -C(O)NH(OH); R*

is hydrogen, hydroxy, Cj.galkyl or arylCy.galkyl; -L- is a bivalent radical selected

from

25 ~-NHC(O)- or -NHSO,-; C is a radical selected from (a-1) or (a-20); each s
is independently O or 1; and each R’ is independently selected from hydrogen or

phenyl.

A group of more preferred compounds consists of those compounds of formula (I)

e —
30 wherein t is 1; each Q is S ; each X is nitrogen; each Y is nitrogen; each Z is —
O- or —CH,-; R! is ~C(O)NH(OH); R? is hydrogen; -L- is a bivalent radical selected

from -NHC(O)- or -NHSO,-; _® is a radical selected from (a-1) or (a-20);
each s is independently O or 1; and each R’ is independently selected from
hydrogen or phenyl.

35



35 WD 03/ 076438 PCT/ EP03/ 02510 -17 Most preferred conpounds are conpounds
No 4, No 10, No 8 No 6, No 1, No 12 and No 14. HO NHO, H N N'~rNH 09
H r' ANOwWON3M7éBs8 (1~ Co. No. 4 Co. No. 10 H H N N,, NPCT/EPMS025SNY ~' - N
HO’OOHOH(llOONO8OON060HOHO NOH HNA A "%H
0"(:)"0 O 230 . . .. ... (B); ¥. No. 1 (A); Co. No. 12 0 140, N
0" HO NMosli;reféi‘ré@chr@dﬁnds are compounds No 4,.No 10, No 8, No 6, No 1, No 12 and

No 14 .

HO\N Z .

B Rae
\N N N/ﬁ H N r‘ R
SELCES SO
_ Co.No.4 _ Co.No.10

) I 3
ao™N 7 N © ‘ | o N IC()(\FI/CF')

(B): Co. No. 1 | . (A); Co.No. 12

Oty

Co. No. 14

The compOUnds of formula (I) and their pharmaceuticall‘y‘,acceptable salts and N-oxides
5 and stereochemicaﬂy isomeric forms thereof may be preparedin a conventional
manner. A general synthesis route is encompassed as example
‘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 (1) with an appropriate acid, such as for example, trifluoro
10 acetic acid. Said reaction is performed in an‘appropriate solvent, such as, for example,

methanol.



Co. No. 14 The conpounds of formula (1) and their pharmaceutically,
acceptabl e salts and N-oxides and stereochernically isoneric forns thereof
may be prwpaseth4sh a conventional nanner. A general' synt REIIEPO3OBUWI e | S
enconpassed as exanple,:,, a) Hydroxami c acids of fornmula (1) wherein R'is
-C(ONH(OH), said compounds being refdfred to as conpounds of fornula
(1-a),, may, be prgpared by re ing an internedi af&C@MH fornmula (U) with

an appropr ‘ ?éh as_\1/for exa _‘I’IH uoro 10 acetic acid. Said
reaction i r?gg msé\8_ “anNapfrofitkate so nt——stuch—as—for>exanpl e,
met hanol . W03/ 07643 %/ 02510 -18 0 R 2 CF3COOH "0' ~A "Q--N -
H/,~N-/-~(CHR)i-- L30 Y (11) ~z 0O R2 HO HN(CHR)CL _Y ~~z

(I-a) b) internediates of formula (11) y be prepa/{e:d by reacting an

internediate of formula (EII) with amod iate formula (I in the
presence of appropriate reagents such &{s (CHz)t_L

N~- (et hyl car boni m doyl ) - N\N- di net hyl - 1, 3- propaﬁfedl Am/ae nonohydrochl oride 5
(EDC) and 1-hydroxy-I|H benzotriazole (HOBT). The reacti qp,may be perforned
in a swtabl e solvent such as a m xture of DCM and TBF. éhz NHNH O

~\~ - - -/ - rbiintepmsgiztemof formpja (I may bg peeparad\y rgaqing anppiermedigte qub L
-- G H HOHIII) with an intermediate of formula (IV) in the presence of appropriate reagents such
as N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-propanediamine, monohydrochloride
5 (EDC) and 1-hydroxy-1H-benzotriazole (HOBT). The reaction may be performed in a
suitable solvent such as a mixture of DCM and THF.

HOJK\I\Q_?—“ ﬁi\//jz-R—(CHz)t——L—@) . Q/O\NHz

Y
{m av)
(0} R2
(0N )l\Q=X /
EDC _ ©/ AN )—N7 T—CH)—L —(»)
Y K/ A
HOBT y

10  c¢) intermediates of formula (IIT) may be prepared by reacting an intermediate of
formula (V) with an appropriate base such as NaOH in the presence of a suitable
solvent such as ethanol.

)?\ :
Q=X NaOH

\I— (CHy)—L

-]

V)

Y

1o / ©
N b(\/jZ—(CHzx—L —(®

D
15
The compounds of formula (I) can also conveniently be prepared using solid phase
synthesis techniques. In general, solid phase synthesis involves reacting an interme-



10 ¢) internediates of formula (1111) may be prepared by reacting an
internmediate of formula (V) with an appropriate base such as NaOH in the
presence Wb 0a/0%48% abl e sol vent such as ethanol. R 2 =X NROHEPD3#)251( CH2) t -
LO-30- YZMR2 ,&EXHN-r-(CH),- L 01 ('~ 15 The conpounds of
formula (1) can al so conveniently be p'll%pared usi ng solid phase synthesis
t echni quesdiatefin § eVifkiedls wisioh pdlyplea seppeyin thespaiymavalppesied @etinbdigteaani nt er me
WO 03/ 076438 ECT/ E%gS/géSl 19? di gt e f’aﬁn. a,synt r%te5| s, with E [ﬁ)ol%mar
suppor . THPLOGEAHER e mimeh oL ubbisustéa AT kit e, Blleiedi€on

t hr ough a msintaed wafhisy ntnhasraissinggasvithivarions ededntsteamvefimptmtiasnghtiecheh resin
and washi ' P ] rious. s r: ' [ties. At
cach ot ep i e PAFARR bl pdt i ool 3s kBl E IR MBI (731 o0’
t he neft sallowingifes e synthesis nfa lasge nimabernyof compoundss Adter thedast pignietheof
conpounds. , fEdife thd festiiS tredle Ruithh felSent Bf @egﬁe {i(ﬁ(élteg'@e th8 3dsth frémiheat ed wi th

a reagent ‘or process to cleave the resin tr ' sanple. Mre detailed
expl anat i ompe. tMererdstpled guplanation pfithe teemigres Herdein splidphese ghemistryisscr i bed
:\|2 fg_r e>r<] adaaélﬂaiégﬂgﬁar@mpﬁamg ic%knﬁtmug@xél IﬁctBﬁB(E.Bﬁnilﬁg@dﬁl?ﬁﬁ PREsSSEN ﬁnd AG
vabi oc ) [ | e5i S ok, .( Novahipochem
10" S ¢ 5 e NeyHoBe s 102 Sele e TRt STHR R LB (A bR R Ge of
formulla ( Igwinzedlasd)rtetioincodperatett lenee dyatfesenbave at | east one stereogenic
centre in their structure. This stereogenic centre nmay be present in an R
or an S configuration. 15 The conpounds of formula (1) as prepared in the

her ei nabovEhesosponndsioffpaws €0 gnd peme ghthe infprmediatesdiive atdertt gpes of

enant i ONergeredfthfcbefRdiPBeid SRAGACThis cRRRBAC 8Ri Ay bé Prekéhtimeh RIck - known
resol ution proc?dure_s. The racem ¢ conmpounds of fornula (1) may be

conver t ed 4t 6P1HgEAU8Rr espondi ng di astereoneric salt forms by reaction with
a 20 ggitable chiral acid. Said diastereoneric salt fonns are subsequently
separ at ed, l];eocrompounds of formula (I) aé prepared in the hereinabove described processes are
generally racemic mixtures of enantiomers, which can be separated from one another
following art-known resolution procedures. The racemic compounds of formula (I) may
be converted into the corresponding diastereomeric salt forms by reaction with a
20  suitable chiral acid. Said diastereomeric salt forms are subsequently separated, for
example, by selective or fractional crystallization and the enantiomers are liberated
there from by alkali. An alternative manner of separating the enantiomeric forms of the
compounds of formula (I) involves liquid chromatography using a chiral stationary
phase. Said pure stereochemically isomeric forms may also be derived from the
25  corresponding pure stereochemically isomeric forms of the appropriate starting
materials, provided that the reaction occurs stereospecifically. Preferably if a specific
stereoisomer is desired, said compound would be synthesized by stereospecific
methods of preparation. These methods will advantageously employ enantiomerically
pure starting materials.
30
The compounds of formula (I), the pharmaceutically acceptable acid addition salts and
stereoisomeric forms thereof have valuable pharmacological properties in that they

have a histone deacetylase (HDAC) inhibitory effect.

35  This invention provides a method for inhibiting the abnormal growth of cells, including
transformed cells, by administering an effective amount of a compound of the
invention. Abnormal growth of cells refers to cell growth independent of normal
regulatory mechanisms (e.g. loss of contact inhibition). This includes the inhibition of



exanpl e, by selective or fractional crystallization and the enantioners are
| iberated there fromby alkali. An alternative nmanner of separating the
enant i omewD®30oues of the conpounds of fornula (1) invol PES/HPOZ[0ASH
chromat ography using a chiral stationary phase. Said pure stereochemcally
i soneric fornms may al so be derived fr@®the 25 correspondi ng pure
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differentiation and/or appptqQsis of .cancer cells.. indir ly, by

i nhi biti nBaWéWﬁ%{ﬂ%ﬂn?az%‘gﬁg%?B? SRafpiG s Tne ﬁ%l}cgesaflﬂgge}gﬁoonbjﬁﬁgog provi des a

met hod f otaricetsi(bigt éolgrettahtarcingmasytsacthys, futrexampleesdleyadeoepiciapmaend ve armount

of a Conpg&gﬁ aﬁ%nomgkﬁcﬁﬁﬁ)@ %ndepilrﬁ:'cq}dir?élthetaﬁvaﬁacé&'@ﬁls%é,’heﬁla%pofétiﬁamm' (and
ar a ‘nunan

nore partircu nan) rn need of  such treatnment, In particular, this

i nvent i ontynews gelympheist linsacs Gre: ReHE BIRRhogYEGIeuke e Bca¥ WIS s by t he
adm nit§t rﬁthgﬁ's 1;?a£p1%in£{&§élbid\4@uﬁmwh¢fomxagip@q, @ﬁﬁgmyewgeﬁutsﬂmem&tserr .y
i nventi on. mpl es, of 't uf nours [ e_inhi bi ut are.not limte
to, lung &%—Wég}7 thyroid ffOEtﬁﬂ%ﬂ&%&%F%ﬁﬁ‘lﬁ’ﬁgﬁéﬂﬁ %@Pﬁﬁi(&gﬁj@oﬁ‘%"#&ﬁ (ﬁ\f cell lung
cancer), paR&ichfinkCorigin ¢eg gikfesagcomgsand riedtibmycarome)ymaaomass, for
exanple e ec%gtr8 !ﬁu %ﬁingagg rn%ﬂltolbfas%ag,' @%hb%%noﬁmoﬁ%ﬁﬁé §ki(1"2% g col orect al

car ci nonmas; , for exa nocar cl nona _an col on adenomm),
prost at e kemtoerartnerhasdi brepst psciagmarie gdadypacedducasheE@ne). ¥ CREIOM® nour s of
| ynphgi d |, - i jiGerh@lREhéma B- cel | | ynphona, 15

Bur kih%dt' sb}'%%%ﬁﬂaﬁag%aglg%ﬁréﬂ%ﬁgm? (for exanple, acute nyel ogenous

| eukemia (AM.)), thyroid follicular cancer, nyel odysplastic syndrone

(NVB) , t umBEEsmpbund®eemIaIpOIR inveitdinmiyebguset iftrratisaticarapesitia purposes,

r habdorryo?ar comaf_, mel anomas, teratocarcinomas, neurobl astornas, glionas,
benign tu WSEHP™B1 t he skin (e.g. keratoacanthonms), breast carcinoma (e.g.
advanced br edsthecsensitisgtionlof eimegurs by xaidioghegapy by administering the compound

25 according to the invention before, during or after irradiation of the tumour for

treating cancer;,

b) treating arthropathies and osteopathological conditions such as theumatoid
arthritis, osteoarthritis, juvenile arthritis, gout, polyarthritis, psoriatic arthritis,
ankylosing spondylitis and systemic lupus erythematosus;

30 ¢) inhibiting smooth muscle cell proliferation including vascular proliferative
disorders, atherosclerosis and restenosis;

d) treating inflammatory conditions and dermal conditions such as ulcerative
colitis, Crohn’s disease, allergic rhinitis, graft vs. host disease, conjunctivitis,
asthma, ARDS, Behcets disease, transplant rejection, uticaria, allergic

35 dermatitis, alopecia areata, scleroderma, exanthema, eczema, dermatomyositis,
acne, diabetes, systemic lupus erythematosis, Kawasaki’s disease, multiple
sclerosis, emphysema, cystic fibrosis and chronic bronchitis;



20 ovary carci noma, bl adder carcinoma and epi dernmal carci noma. The conpound
according to the invention may be used for other therapeutic purposes, for
exanpl e: WP oslogs4sensi ti sation of turnours to radi ot her apy Poy/ERdsi2siGt eri ng
t he conpound 25 according to the inve tll on before, during or after
irradiation of the tunmour for treati n% cancer; b) treating arthropathies
and ost eopat kgl treating| endomdm)sm,rmemnﬁcﬂrbraﬁls,rd}efumtlmai utegint bideding and
osteoarthritis, itis, gout, polyarthritis, psoriatic
arthritis, ank %é?eﬁlﬂg E‘Eﬁg&hﬁm. s and system c | upus erythematosus; 30 c)
i nhi biting srfbotrhatmgwular mﬂculapsaiionflml@dmg)Maacnblpaﬂwra@fevfamuuml and
proliferative do?Qi"dgle\Fésel@t heroscl erosis and restenosis; d) treating
inflammmt ory conditions and dermal conditions such as ulcerative colitis,
Crohn' & di seé-féetfe"élnlg@r‘i}“iéacr‘lﬁysﬁ‘iftcﬂ@n graft vs. host disease, conjunctivitis,
asthma, ARDS h)Bpingfiise Gif@asappredsardshaifibnd icAGk R redahb@df HAV al lergic 35
dermatitis, al oio?m A areata, scleroderma, exanthema, eczemm,

der mat onmyosi ti s, C&Bﬂ% di abet es, system c |upus erythematosis, Kawasaki's
di sease, mnul ti) ptrmtmg(rbrmldysfanctmﬁphyserra cystic fibrosis and chronic
bronchitis; 510 -21 e) treating endonetriosis,
uterine fi brgydgﬁ!paa&ﬁg ?%gfﬁg{&é}’% ne bl eeding and endonetri al

hyper plGasi a; kf))lnhrtemg digfunctipmpf glueangbganiesiat i on i ncl udi ng vascul opat hy
affecting r etl% “ﬁléatﬁg% nefRPa Rl féﬁeééﬁig?esli Vkﬂ&oﬁ 5 AREARDrE nE@rBﬁétﬁ&logy

dysfuncti on; I nhi |t|n I mmunQsu e conditions such

treat ment of FU\l}at repylisdp pGRgRItiVS d’@?‘@ﬁ’bf?fg“@@ﬁ% Algheimeicy diggqse o) suppr essi ng
endocrine di sorpkﬂyglutai;ﬁné@elawmném@namglsehssg unction of gluconeogenesis; 1)
treating a neuro tholo or e Par ki nson'.s di seas r

near opathol o)) kg E £adrvBlechis PROGIoE, (0E CEREF oIS ARy .

Al zheilfer' s di ssdaesigir pol ygl ut arni ne rel ated neuronal diseases; m

inhibiting a . for exanple anyl ot rophi c lateral 15
nS'%'ée%#% b Chu R Ar

scl erosi s; pi nal nmuscul’ar at ro% 0) treating other
pat hol ogi c c@hd’if%qt’%@ ﬁﬁﬁh@loalwnﬁmem FBeRa Woﬁ@ﬁémmé’b’ iPAENtiaigr essi on of
a gene; expression of a gene;
 p) enhancing gene therapy.
20

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

25  The compounds of formula (I), the pharmaceutically acceptable acid addition salts and
stereoisomeric forms thereof can have valuable diagnostic properties in that they can be
used for detecting or identifying a HDAC in a biological sample comprising detecting
or measuring the formation of a complex between a labelled compound and a HDAC.

30  The detecting or identifying methods can use compounds that are labelled with
labelling agents such as radioisotopes, enzymes, fluorescent substances, luminous
substances, etc. Examples of the radioisotopes include ', 1*'1, *H and “C. Enzymes
are usually made detectable by conjugation of an appropriate substrate which, in turn
catalyses a detectable reaction. Examples thereof include, for example, beta-

35  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.



p) enhanci ng gene therapy. 20 Hence, the present invention discloses the
conpounds of formula (1) for use as a nedicine as well as the use of these
conpoundswofo3foomssll a (1) for the manufacture of a nedi caPemEPD®O2510 eat i ng
one or nore of the above nentioned con%&tions. 25 The conpounds of fornul a
(1), the pharmaceutically acceptable daé¢rd addition salts and
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usual |y made detectable by conjugation of an appropriate substrate which,
inturn catalyses a detectabl e react.ion. E,xarrpl es thereof include, for
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gﬁr ori das Gpa@t’ikﬁﬂef)f&:tbﬁfp@uncd gﬂhufbégﬁ @éﬁﬂ?ﬁditﬂ@h@ﬁlef@bﬂ, lys iliﬁ_raﬁﬁt?clﬁiilgféﬁiepefsloﬂ dase.

e | um nous .subst ances incluyde, . for, exanpl.e,..|lun-iino um.n
der i vat | veOmyiRed ih dpimmate adsfine with AphaiiRransaly o tlR symphavich
PCT/ ERO3/ G2l mayXakeBs widegiatiaty offophedepending en def fonmdf psepomtipn desirede or
body fl ui ; I : i £ 1.1 d,
pl asma, sgﬁﬂﬁﬁﬁﬁﬁlﬁ ﬂgﬁ?n.%g?é&@m@%{f%%ﬁacggﬁg %gbﬁ{{gaeél{h%%{ned\#t%fy d&h%%%r usef ul
phar macol dgrmanitghie peferably, farmdminipiasion csdhp skl RerguBReyslo?iRY at ed int o
e e R e T o o
particul ar®y al pharpacenticql mediamay, ?F‘?lBﬁyg‘ilsP&f %ﬁ?r aﬁgwﬁt@f’i ve
i ngr edsglntglycsols,fbﬂﬁctﬂldmhdlsiﬁmdithﬁ lilosineh@ckse xf orabligwitl prapapitimnsrachasi cal |y
accept abl e_carrier, ch. 1 . : or s
dopend; no PTSRE syilPeshS a8 S0bfonsiBY o R o i ol Batchlal slard 718
phar maceutkaokih, lobrigaotsi binders, disintegeatingaigents and Bailika iy theeasgyed powgers sui t abl e,

pr ef er abl ypillﬁ,%gs%ﬁ’é?aﬁ&?&b‘iéﬁ.i on orally, rectally, percutaneously, or by
parenteral” i njection. For exanple, in preparing the conpositions in oral

dosage form any of the usual pharnaceutical nedia my be enpl oyed, such
as, fop expdmhie ofwWaditéase kbadthinisblation,@iblsts afd capales repickentthe okie i n the case

ol ut | ons: “4ypnaBih o ipshes wnd e Tu vERIRERS M B BBl afe T o
bi nders, ditsinishgmailoyeg. Egeprrentenaticarhgositidne, theicarhier wilbesually powplises, pi | | s,
capsul es apg;iL ahlel 1ea§tgﬁ|¥§%‘@)§§ﬁ, tﬂg%m&hér iﬂ%‘%&eh@ R9FA Bhabiligtiopn, tablets
and capsul es represent the 5t advant ageous oral dosage unit form in
whi ch caseexgpipled manda ircdednd: Bugctable selutiensgiog example, may be prepared in whic
25  the carrier comprises saline solution, glucose solution or a mixture of saline and
glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. In the
compositions suitable for percutaneous administration, the carrier optionally comprises
a penetration enhancing agent and/or a suitable wetting agent, optionally combined
30  with suitable additives of any nature in minor proportions, which
additives do not cause a significant deleterious effect to the skin. Said additives may
facilitate the administration to the skin and/or may be helpful for preparing the desired
compositions. These compositions may be administered in various ways, e.g., as a
transdermal patch, as a spot-on or as an ointment.
35
It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically



obvi ously enpl oyed. For parenteral conpositions, the carrier will usually
conprise sterile water, at least in large part, though other ingredients,
to aid sowowBlrdsys f or exanple, nmay be included. |njectablpeTgpbsioisons, for
exanpl e, may be prepared in which 25 the carrier conprises saline solution,
gl ucose solution or a mxture of sali mé3and gl ucose solution. Injectable
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0. 005 ny/ kdys uothd@spayt kfjthb prbgentangintion agdmbinatian of ¢ HIDACAnhdbitorvithos ng/ kg
to 10 nmg/ Kﬂlohﬁgxnt\f&hgg}ta etlis Wsa@@d,%@;@é’c?ﬂl?‘f@% Gseldl a3RHIthS fdre t € required
dose as two, three, OUF o For e s ub- dose at appropriate intervals

t hr oughoutspegificalipip, thekramepinisenes opglatpddiseasatil at ed as unit dosage f or s,
for exgnple, containing 0.5 to 500 ng, and in particular 10 ng to 500 ng

of active Lngredient 5 unit ,dosage form not her.. aspect of the
present i n\l:/‘ér%? H?F‘t‘é‘eﬁ'tg%h%%tﬂ% ﬁo%drlggnslﬁ%ﬁéofnrmf“?) % %I&Vﬁntlogﬁ"gﬁyh St
ant i canceradvgsageduslyamyplsygdn combmatomivith oheor meee etheramedicingiagents,nor e

speci fical Ly d ddiSady, AT a8f-GARE Glen. ERMAHIEDLIIhELARES gt are:

- platinum coordination compounds for example cisplatin, carboplatin or

25 oxalyplatin;
- taxane compounds for example paclitaxel or docetaxel;
- topoisomerase I inhibitors such as camptothecin compounds for example
irinotecan or topotecan;
- topoisomerase II inhibitors such as anti-tumour podophyllotoxin derivatives for
30 example etoposide or teniposide;
- anti-tumour vinca alkaloids for example vinblastine, vincristine or vinorelbine;
- anti-tumour nucleoside derivatives for example 5-fluorouracil, gemcitabine or
capecitabine;
- alkylating agents such as nitrogen mustard or nitrosourea for example
35 cyclophosphamide, chlorambucil, carmustine or lomustine;
- anti-tumour anthracycline derivatives for example daunorubicin, doxorubicin,
idarubicin or mitoxantrone;
- HER2 antibodies for example trastuzumab; -
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03/ 076438 PCT/E%Q@Q gdadderascZhhibitefst $00en receptor antagoni sts or selective

estrogen receto s for exanple tanoxifen, torernifene,
> 1 iq&@ﬁﬂsﬁnﬁ w

dr ol oxi f ene, ﬁB?rfene _aromatase inhibitors such as
exenesidane, anastrozole | etrazol e and vorozole; - differentiating agents
such as r b i ng
agents (RA q?”?o?”e&%% %ﬂgg@gggﬁgﬁ&ﬂﬁD&Kﬁ%hﬂﬁ&ﬁ{?B%hg gg&#n%ﬁbitors
for exanplgowthriohibitingplatinum cperdmatioredshpasing wlwh RIRHIfe plaﬂmam dipthei dol |
imatini b npeylatgigy gefitinib; - famesyltransferase inhibitors; or -
other HDAC inhibitors. to The term "platinum coordination conpound' i's
used herein to denote any tunor cell growth inhibiting platinum

6ﬁor digati nre teARPRNAE sumpnds oltditass plckiss Gﬂcmﬂlpbuhbeha\ﬁmg ﬂib@efxaﬁﬂrihgﬂ. 15
The term axane .co n at es ass_of. compou ing the
taxane ring ﬁfgegigol%figtwe%fcen &t ra&'escilf %8?’1??‘13%? exetsrozg'?' "’svra?r%%dgn?certai n

speci es oftrq,eew (Taxus) trees. The term "topisonerase inhibitors" is used
to indicate enzynes that are capabl e of

The term “topisomerase inhibitors” is used to indicate enzymes that are capable of

20 altering DNA topology in eukaryotic cells. They are critical for important cellular
functions and cell proliferation. There are two classes of topoisomerases in eukaryotic
cells, namely type I and type II. Topoisomerase I is a monomeric enzyme of
approximately 100,000 molecular weight. The enzyme binds to DNA and introduces a
transient single-strand break, unwinds the double helix (or allows it to unwind) and

25  subsequently reseals the break before dissociating from the DNA strand. Topisomerase
II has a similar mechanism of action which involves the induction of DNA strand
breaks or the formation of free radicals.

The term “camptothecin compounds™ is used to indicate compounds that are related to.
30  or derived from the parent camptothecin compound which is a water-insoluble alkaloid

derived from the Chinese tree Camptothecin acuminata and the Indian tree

Nothapodytes foetida.

The term “podophyllotoxin compounds” is used to indicate compounds that are related

to or derived from the parent podophyllotoxin, which is extracted from the mandrake
35  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).
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function a¥ekagetegrity in rapidly proliferating tissues provides the basis
for their therapeutic applications and for many of their toxic properties.
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25  Many breast cancers have estrogen receptors and growth of these tumors can be

stimulated by estrogen. The terms “estrogen receptor antagonists” and “selective

estrogen receptor modulators™ are used to indicate competitive inhibitors of estradiol

binding to the estrogen receptor (ER). Selective estrogen receptor modulators, when

bound to the ER, induces a change in the three-dimensional shape of the receptor,

30  inhibiting its binding to the estrogen responsive element (ERE) on DNA.

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

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

cancer.
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i nhi bitors™ Ses pote I nases are 1 nvolved in
cel | cyclemﬂmw@ﬁ®@$¥0ﬁumnmdmﬂngmaﬁnédd%émﬁhGﬁ@?ﬁm$hpoptOS|s) 20 The term
"fanmegyl transferase inhibitors” |s used to indicate conmpounds that were
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to: been shown to have effect on malignant cell proliferation and survival.

25  The term “other HDAC inhibitors” comprises but is not limited to:
- short-chain fatty acids for example butyrate, 4-phenylbutyrate or valproic acid;
- hydroxamic acids for example suberoylanilide hydroxamic acid (SAHA), biaryl
hydroxamate A-161906, bicyclic aryl-N-hydroxycarboxamides, pyroxamide,
CG-1521, PXD-101, sulfonamide hydroxamic acid, LAQ-824, trichostatin A
30 (TSA), oxamflatin, scriptaid, m-carboxy cinnamic acid bishydroxamic acid, or
trapoxin-hydroxamic acid analogue;
- cyclic tetrapeptides for example trapoxin, apidicin or depsipeptide;
- benzamides for example MS-275 or CI-994, or
- depudecin.
35
For the treatment of cancer the compounds according to the present invention may be
administered to a patient as described above, in conjunction with irradiation. Irradiation
means ionising radiation and in particular gamma radiation, especially that emitted by



- short-chain fatty acids for exanple butyrate, 4-phenyl butyrate or

val proic acid; - hydroxam c acids for exanple suberoyl anilide hydroxam c
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sufficient to ensure that an vant ageols or synergistic effect is 25
achi eved. acgording|to e igppios; at ed that the preferred nethod and order of
adm nigtration and the respective dosage anounts and regi mes for each
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(e.g. in separate or unitary compositions) or sequentially in either order. In the latter
case, the two compounds will be administered within a period and in an amount and
manner that is sufficient to ensure that an advantageous or synergistic effect is

25  achieved. It will be appreciated that the preferred method and order of administration
and the respective dosage amounts and regimes for each component of the combination
will depend on the particular other medicinal agent and HDAC inhibitor being
administered, their route of administration, the particular tumour being treated and the
particular host being treated. The optimum method and order of administration and the

30 dosage amounts and regime can be readily determined by those skilled in the art using

conventional methods and in view of the information set out herein.

The platinum coordination compound is advantageously administered in a dosage of 1
to 500mg per square meter (mg/m?) of body surface area, for example 50 to 400 mg/m?,

35  particularly for cisplatin in a dosage of about 75 mg/m? and for carboplatin in about
300mg/m2 per course of treatment. .
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The anti-tumor nucleoside derivative is advantageously administered in a dosage of 200
to 2500 mg per square meter (mg/m?) of body surface area, for example 700 to1500
mg/m?, particularly for 5-FU in a dosage of 200 to 500mg/m?, for gemcitabine in a
dosage of about 800 to 1200 mg/m?® and for capecitabine in about 1000 to 2500 mg/m*

25  per course of treatment.

The alkylating agents such as nitrogen mustard or nitrosourea is advantageously
administered in a dosage of 100 to 500 mg per square meter (mg/m?) of body surface
area, for example 120 to 200 mg/m?, particularly for cyclophosphamide in a dosage of
30  about 100 to 500 mg/m? , for chlorambucil in a dosage of about 0.1 to 0.2 mg/kg, for
carmustine in a dosage of about 150 to 200 mg/m? , and for lomustine in a dosage of

about 100 to 150 mg/m? per course of treatment.

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

35 10 to 75 mg per square meter (mg/m?) of body surface area, for example 15 to 60
mg/m?, particularly for doxorubicin in a dosage of about 40 to 75 mg/m?, for
daunorubicin in a dosage of about 25 to 45mg/m” , and for idarubicin in a dosage of
about 10 to 15 mg/m2 per course of treatment.
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oral l'y in @idos@gecstinvinehoPefBy o @ffsialitimelid dhiedOaitmainniice a day,

cont i nui ng% t he t_hertag% for sufficient ti t.0.achi ﬁve {and nc’g)l nt ain a

t her apeut iTRSTAPGUEE Etfeqin T areny H%lsiaélvm%ﬁw%éléﬂ‘éw%e PP AR5 1y in a
dosageoof abd@: GULIbnRQAMMRypcuneinaing aly thexapy forusiuffiri¢rt éintelie melpiyvef ard suf fi ci ent
time to achi.eve apd I ntAl [ i ]

advant agedﬁ%lpg?’“h%lﬁ’ieﬁpgﬁt & ée%cg rA a art?‘?ﬁr"?}eolg lé%%é%‘eﬁ%ﬁ a%l@@%t?ér_ﬁ%&g ﬁéfé a a day.

Dr ol oxi f endesage fabauit lagpones|adagdptoloxifese évadyentapgousky adgigisisiegoraly Bhout

20- 100y 900 125129 IR ADLRGRAY alvanBgBh R PidhiAdtered al |y 1n a
dosage of %%)gﬁ%%ga%uﬁce éﬁ%gk%éaéxiag stﬁme IS advgdéta e%us y 15

adni ni ster%%uma?!‘l%ﬁag%daﬁb&%@@gweé%t BRGS0 LAY EEEO N ese dosages nay
be adnbni sidafigitefddroreXRiiy dosQRCH, abbitd Ten®onde dayper cour se of treatnent,
whi ch nmay be repeated for exanple every 7,14, 21 or 28 days. 20 In view of

t heir useful pharnmacol ogi cal properties, the conmponents of the conbinations
accor di ng Thesd¢ Gesagesvmay boajministered foe esarthple oneaitwionk mpgepar cane Ohe HDAC

I nhi bi t or t%E%MnerRewlfxiQﬁ Mﬁgpéa&HQOf@{aH@%\%??i@?%M adayforms for

adm ni stration purpos conmponen be formul atéd separately in
i ndi vi dual pharmaceutical conpositions or in a unitary pharnmaceuti cal

clorrp0§b|t i qp w&mbﬂheiﬁm@efnpmnﬁmwwopea&sme cOmBGRALs dfnwﬁmrhlﬁiﬁatidiﬁr efore
also relates tpo a pharnmaceutic o osi.t.ign conpri .0t her
Tedi ci nal. SREUAMEIRMS ACORCHS fin B aned i aseR R che HRAC pRitRl oy
phar maceutbefatmulated iigtb S7arious pharmaceutical forms for administration purposes. The
components may be formulated separately in individual pharmaceutical compositions

or in a unitary pharmaceutical composition containing both components.

25
The present invention therefore also relates to a pharmaceutical composition
comprising the other medicinal agent and the HDAC inhibitor together with one or

more pharmaceutical carriers.

30  The present invention also relates to a combination according to the invention in the
form of a pharmaceutical composition comprising an anti-cancer agent and a HDAC
inhibitor according to the invention together with one or more pharmaceutical carriers.

The present invention further relates to the use of a combination according to the
35  invention in the manufacture of a pharmaceutical composition for inhibiting the growth

of tumour cells.



30 The present invention also relates to a conbination according to the
invention in the forrn of a pharmaceutical conposition conprising an

ant i - cancw0 oagamss and a HDAC i nhibitor according to the iPer@Pos/esia oget her
with one or nore pharmaceutical carriers. The present invention further
relates to the use of a combination ac¥brding to the 35 invention in the
manuf act ur {Eppéﬂo i cige Ifedidrpwt h  of

t umour cel %?%t@ﬁ?%@%ﬁ%%ﬁl}a@?%@gs/ 0 Hh&%ﬁﬁ{né'ﬂgm f?gideﬁgeldr%\%entl on
further r M@énlﬂlbﬂ@‘ aseRginE to dinaention fing 8s $GcP8 a%fb‘iell’(}%te @traé‘dl ent a HDAC

i nhi bi tor ;aGEMAEEH 438nt, as ab@nbﬁwpi@p@ﬂmmﬂxaﬁm@@m ssphiaveor ssquepdaent an
anti cancer ation for sinul t aneous, separ ate or

sequent i aluse &@eﬂﬁawgt ?f@é‘?ﬂréﬁ'r‘ PPEARE suf feri ng from cancer. 5
ExperigentLI Tart The fol |l owi ng exarrpl es are provided for purposes of
illustrat ﬁ .10 I—Fr e| nafter "DCM neans dichl or onet hane, "DNW neans

di met hyl f C means ethyl acetate, "iPrOff' nmeans isopropyl,
"MeOH' neans net hanol "EtOFf' nmeans ethanol, "TEA'nmeans triethylam ne,
"TFA" nea%etfblﬂdxbiugre&anp]bb aregrodded beprposmaJﬁillus&aﬁfahydr of uran., "BSA"
means bovi ne serum al bum ne, "DVBO' neans di net hyl sul f oxi de, and "Hepes"
means 4-(-2-hydroxyethyl)-1-pi [ﬁerazi ne 15 et hanesul fonic acid. [(XID 20

i ndi c46es Hareinafirri TACM oneans dishipsemetharg, WRMET ngmis dimefyifopmymidenght of t he
D-1ine ofgrofiufleais e%h}l%ﬁ&@tfeaﬁpf@ﬂ@ﬁlea& iSoprBYll NMeORE nathydktheablye t he

concentratl on _and sol ven Jhe so| ution, V\/ruﬁbﬁ, asur.e the
optical rotfHomespeethannli J%e%m eaps Hiet emFEH’PZ‘?ﬂB?fP%{{éE% G 'A P e
ExM e Al ajrHPrepahatdt@fy@biirad “ESA’Hﬂeﬁhsim@ﬂea;erum albemined{ BMSQL’ rAGand

0 Sy T L i 1 0 (o)

Shution o
4- (phéfiyl regtahgdujfofiicrasidohol i nenmet hanam ne (0.0145 nol) and TEA (0.023 nol)

in DCM (5Q 1n-5 teg‘tﬁ(é Ea%?aﬂ%ﬁ%&mre& thh(?%l’ﬁ tttﬁémﬁﬁﬁé Eof thB@1iad i rred
over ni ght ure o ice er and ext rfact ed with q‘li)gg organic

layer was % é?ﬁhﬂléltaéétﬂﬁ?qfé@fe(w&%@) ehing therastial valve thr gogsniraiiin

solvent of the solution which was used to measure the optical rotation are mentioned.

20  A.Preparation of the intermediates

Example Al
a) Preparation of

intermediate 1

25 A solution of [1,1'-biphenyl]-4-sulfonyl chloride (0.016 mol) in DCM (50ml) was
added dropwise at 0°C to a solution of 4-(phenylmethyl)-2-morpholinemethanamine
(0.0145 mol) and TEA (0.023 mol) in DCM (50ml). The mixture was brought to room
temperature, then stirred overnight, poured out into ice water and extracted with DCM.
The organic layer was separated, dried (MgSOa), filtered, and the solvent was

30  evaporated. The residue (6g) was crystallized from diethyl ether. The precipitate was
filtered off and dried, yielding 3.1g (62%) of intermediate 1, melting point 128°C.

b) Preparation of




30 evaporated. The residue (6g) was crystallized fromdiethyl ether. The
precipitate was filtered off and dried, yielding My (62% of internediate
1, nelti myopaiomi43d28' C. b) Preparation of WD 03/ 076438 PCPCER®P83/Q@ZHL0 - 31-
NHO~% O internmediate 2 A mxture of internediate 1 (0.0071 nol) and Pd/C
(0.5g) in MeOH (50m ) and acetic acid3¥5n) was hydrogenated at room
tenperature for 5 days under a 3 bar pﬁessure then filtered over celite.
Celite was washed with DCMI\/EC]—Hr‘i T% te was 5 evaporated. The residue
(3g) was taken up in diethyl eth I'njtate was filtered, washed
with diethyl ether and dried, yiel d| ng 2. 6g 0% of inten-nediate 2,
melting point 151'C c) Uparati O'iht&fmédia’fQZN 17 NA NN HO'] %- 00

CO (A (B t d te,.3 t i, i 014 |
s alided ariier o siasdies o SOAT ol e al? O eo MRt o) S {f%eg -
[ nI TFF (3Qidd (Suﬂﬂﬁﬁs hﬁﬁb%ﬁﬁatef[hﬁg@wﬁfmrme f@&t5 daye dnddr a beipi'mrs]urlé hou : . A
sol ution sul.fo - 5- ester

(0. 009 nol {”Pﬁfteltﬁé { ﬁil %ﬁt%%‘a%ﬁ ;Hﬁ%?@gﬁ@ﬁé@ﬁ ’ﬁ}eaf(ﬁ'tr('gtv‘?/avgeE S%/I rred at
room ﬁerrmavamraued Therresidino(igs wap e up mmheihbﬁ gsh¢re Ehenpreeipitatgavasiiliesed ed wi t h
Et QAc. Qfésﬁe@ﬁvﬂﬂ%éfh 13Ul a H@gnéﬁgﬁﬁﬁﬂn%‘ﬁgg ( of ifttetfeid 80fkitinlg! | t er ed

0] (3

and t he sol vent was aporate g) was purified by coI umm
chr omat ogri®iySéVer silica gel (15-401tm) (el uent DCNI / MeOH 99/ 5). The
pure fractd)Pasaiion o0l | ected and the solvent was evaporated. The residue

(0.69) was purified by colum chromatograghy over silica gel

(chiral pak) (el uent: CN 100). Two fr.as vaere colect ed and the 20
sol vent was evap yi el digpg 0. 255g (89 ediate 3 (A, DYID 20
= -32.6 (c000485 Em" (8% of |ntQN\/ dna(B, [CC] D 20
+33.8 (c=0. 005, *@\% O
(4) (B)
intermediate 3 intermediate 4

10  Sodium hydride 60% (0.014 mol) was added portionwise at 0°C to a mixture of
intermediate 2 (0.0069 mol) in THF (30ml) under N, flow. The mixture was stirred at
0°C for 1 hour. A solution of 2-(methylsulfonyl)-5-pyrimidinecarboxylic acid, ethyl
ester (0.009 mol) in THF (20ml) was added dropwise. The mixture was stirred at room
temperature for 4 hours, poured out into ice water and extracted with EtOAc. The

15  organic layer was washed with water, dried (MgSOy), filtered and the solvent was
evaporated. The residue (3g) was purified by column chromatography over silica gel
(15-40pm)(eluent: DCM/MeOH 99/5). The pure fractions were collected and the
solvent was evaporated. The residue (0.6g) was purified by column chromatography
over silica gel (chiralpak)(eluent: CH3CN 100). Two fractions were collected and the

20  solvent was evaporated, yielding 0.255g (8%) of intermediate 3 (A), [0]p™’= -32.6
(c=0.00485 DMF) and 0.25g (8%) of intermediate 4 (B), [ollp”’= +33.8 (c=0.005,
DMF).

Example A2
25 a) Preparation of



25 a) Preparation of WO 03/076438 PCT/EP03/02510 -32 9 rN N')11~10H
internmediate 5 Tetrahydro- alum nate(l-), lithium (0.04 nol) was added
porti onwwe 0an7@&3€ to TBF (40m ) under N2flow. A sol uti o®C®fEP03/02510
1- benzyl - 4-tri phenyl net hyl pi perazi ne-2- carboxylic acid ethyl ester (0.01
mol) in TBF (40m) was added dropwi se~3%Fhe mixture 5 was stirred for 2
hours, poured out into Et OAc/water and fi red over celite. The organic
| ayer was separated, dried(MS04),filtere nd the sol vent was evapor at ed,
hisﬁp(o uct was used directly in the
€99 'NN N 10 intermediate 6 A
Brgh/- met hyl et hyl ) ester (0.0097 nol)
in TBF (10m) was added dropw s vyC to a solution of internediate 5
(0.0064 nol), IH isoindole-1,3(2 ne (0.0097 nol) and
tri phenyl - phosphi ne (0.0097 nol) in TBF (50m ) under N2flow. The m xture
was stirred at roomtenperature for t@ hé)(ﬁl}{tgs poured 15 out into ice water

and extracted with Et OAc. The orgarllrllcn?ayer was separated, dried NOW

filtered, Tetrdhydre- sluminata(lvalihivasiemel waptiddedpartomwisa at Y waddBuri fi ed
by colu W46ﬂ313%‘&§m{ ARRYA QoS b L%z%h_tﬁﬁﬁa@%ét@l@ewme:z-mw Et OAc

99/1). The re fractions were collected a t he vent, evapor at ed,

yi el di ng: carbegylicyanig ethyl esterd@P fmplinel ?‘}P@W Wﬁ@)a‘?)%ﬁrﬁjfoﬂ"b‘ée' : e%x%re

Pr epar gt i Qfhs@firitifor Mhdds, ipblned Badings BtOAMWD2RBARY UG 8] BEI/CER@3TR2510 - 33
organic layer was separated, dried (MgSOs), filtered and the solvent was evaporated,

yielding 4.05g of intermediate 5. This product was used directly in the next reaction

yi el ding 4.05g of internediate 5.
next reaction step. Lparation of
sol ution of diazenedi carboxylic a

step.
b) Preparation of

Em
() ) °

10 intermediate 6
A solution of diazenedicarboxylic acid, bis(1-methylethyl) ester (0.0097 mol) in THF
(10ml) was added dropwise at 5°C to a solution of intermediate 5 (0.0064 mol), 1H-
isoindole-1,3(2H)-dione (0.0097 mol) and triphenyl-phosphine (0.0097 mol) in THF
(50ml) under N; flow. The mixture was stirred at room temperature for 6 hours, poured

15  outinto ice water and extracted with EtOAc. The organic layer was separated, dried
(MgSOy), filtered, and the solvent was evaporated. The residue (11g) was purified by
column chromatography over silica gel (15-40pum)(eluent: DCM/EtOAc 99/1). The
pure fractions were collected and the solvent was evaporated, yielding: 2.8g (75%) of

intermediate 6, melting point 100°C.

20  ¢) Preparation of

intermediate 7



Hydr azi ne nonohydr obrom de (0.005 nol) was added to a sol ution of
intermediate 6 (0.0025 nol) in EtOH (25m ). The m xture was stirred and
refl uxed woro347dsetirs, then cooled to roomtenperature. TIRETHEPIVEFO0 Was
evaporated. The residue was taken up in_ NaC and extracted w th Et OAc/ DCM
The organic |ayer was separated, dried33 (MySOA filtered, and the sol vent

‘(’j‘@s e;’fipo,rﬁ&ctﬁ‘gziné/ hﬁ)%lgﬁﬁﬁlo@rpﬁﬁscﬂa deSﬂ%(?E gﬁﬂhﬁeﬂtﬁ? a solﬁ?bﬂ; oﬂfn&ﬂﬁi@ﬁlatléfﬁs Nijsedo
irectly in the next reactio ep.. reparatiqn r ~N-,

[ nt er mredi 09085 MO} spEIDE {?ﬁnﬂ%tsr P RRIGIUER WasA YIRS @GgﬁefﬁB‘Fa ,forl\ﬁ hours, then

2- napht hal ®@pesitb el kerapdrttied®hé Sol0GR waselpordtéd. ahe rdstdue(WasGlienplih i n DCM

(20m ) was,.stirred at roo overni.gh our into ice

wat er andslgﬁ‘((tt"lraélgteéga%é W‘W@ﬁ%@@ﬁ%?@@%&%@%& Qgpe@fi%g%t%gl 4" “dried

( MgSQA5T i | @igSly), fitaled, hed sel sobrnt wasevapapdayiellingTheSg eSinttumedidtedy) was
purified . r el (15-40/tm (el uent:

DCMJ Et OAcbﬁ&gﬁ%dHRﬁﬁ% l%g? gﬂ?&}g@ﬁ%ﬁ%ﬁ%&%@gﬁ%ﬁ?ﬂgct ed and the sol vent was
evapor at edd) Preparationiafue 15 (0.8g) was crystallized fromdiethyl ether. The
precipitate was filtered off and drie yielding 0.693 g ( 41 % of

i nten-nedi ate 8, nelting point 219'C Preparation of HT ANHOCO 1
1.10 AO | internediate 9 A n‘iurel/oi nterpediate 8 (0.0009 nol) in HC
12N (0.6m ) and 2-propanone (1 N@\‘é’w @ bd at room tenperature for
4 hours. The sol vent was evapa tﬁ RE TestdUé was taken up in water.
The aqueous | ayer was washed @ jethyl %ther, basified with potassium
carbonate and extracted with Et QA The organic | ayer was separated, dried
(MgS™), filtered, and the sol vent S, ev rated. The residue (0.5g) was
crystallized fromdiethyl ether. T\tg\lgimﬁflg%ﬁ%tlet%ate was filtered off and
dri ed. TheAmssiugeief inGreediptews(®.0025 madls 3-naphthalepegudion Arcigride TR L0SF b ¢

layer (9as &vaigoK ?(?6@4 mb&n TRV GPEmYYawas @k attBom! tgmgélﬁﬁl?é/bv&ﬁiﬁﬁtr . The

i 0,
D oS B S ot b e
PCT/ EPO3/ OfelQMgS0y), filtered, and the solvent was evaporated. The residue (3.8g) was
purified by column chromatography over silica gel (15-40um)(eluent: DCM/EtOAc
98/2). The pure fractions were collected and the solvent was evaporated. The residue
15  (0.8g) was crystallized from diethyl ether. The precipitate was filtered off and dried,

yielding 0.693g ( 41%) of intermediate 8, melting point 219°C.
e) Preparation of

?

COCC

<

intermediate 9
A mixture of intermediate 8 (0.0009 mol) in HCI 12N (0.6ml) and 2-propanone (18ml)
20  was stirred at room temperature for 4 hours. The solvent was evaporated. The residue
was taken up in water. The aqueous layer was washed with diethyl ether, basified with
potassium carbonate and extracted with EtOAc. The organic layer was separated, dried
(MgSOQ,), filtered, and the solvent was evaporated. The residue (0.5g) was crystallized
from diethyl ether. The precipitate was filtered off and dried. The residue (0.38g) was
25  taken up in water/EtOAc. The organic layer was evaporated. The residue was taken up
in diethyl ether. The precipitate was filtered off and dried, yielding 0.044g (48%) of
intermediate 9, melting point 210°C.

f) Preparation of



-34 S OYNNAMY-~N*" 11"1 | HO internediate 10 2-( Methyl sul fonyl) -
5-pyri m di necarboxylic acid, ethyl ester (0.0029 nol) was added at room

t enper at We Bo7@&3%ol ution of internediate 9 (0.002 nol) amd¢TEPVRSSIUM
carbonate (0.007 nol) in acetonitrile (50rr1) The m xture was stirred at
roomtenperature for 3 5 hours, then stifred at 80' C overni ght, cooled to
roomtenperature, poured out/i\nt ice water and extracted with Et OAc. The
organi ¢ | ayer was separated, “di e Pl\/gSO4) Qfiltered, and the sol vent was

evaporated. The residue (2g) was (g;fi“b’yf chr omat ogr aphy over
silica gel (15-40Am (el uent: DCNVMeCH mre fractions were

coll ected and the sol vent was evaporated,]yielding 0.76g9 (48% of 10
internediate 10. Exg, Mole A3 a) ELepar n of NN~-rN-0111 AO O
internediate 11 15 A solution of 2-napht enesul fonyl chloride (0.016 nol)

in DCM (50mM ) was added dropw se at GhiGrh&lige $@! ut i on of

' oM { SO e R oAb sl g 08B el o At &

over ni ght , rqoauteathemitiire kod snlutﬁ:cm viinetmadiate 008 theed) smid Ibbt@@i\dhn a'dil@ona@df ganic

evapor at 055 b pdtisniind GRETE oy HikhE ikl of oot Rl Eitidic vas used
di rect Py i hourhdherestirredae8@°G eversighty codlyd Rriepartempeatund, poudiont mtoredi at e 12
A sol uti onwetfers@daaﬁe&tiwh' ﬂb%@%@ oggagfchhwr%@ h¥dared, %rneﬁ%agéééﬁol ) in

1, 2-dichl oro- 25 ethane (2n room tenperature m xt ure of

i nt er medi atikered, ang tapsplvenpvas ?Y?PQI‘?’ZQdd iTae residye (22)nvaseugifigaiby colpma ni xt ure
was sti rreauamafocg@gmy @ﬂ&i%ﬂﬁialgréﬁ(lfSMO el iiUbEM/MeOENOGH ). &(Ple?ufeor 3 hour S.

NE Tt oa artgsteRs par Gl dGn it s nt % cltmSidlel Meidie Clos GG 1 B onc.

The orl§aniinterinagiate Mas separated, dried (MgSH), filtered, and the sol vent
was evaporated. The

Example A3
a) Preparation of

SRO216S

intermediate 11
15 A solution of 2-naphthalenesulfonyl chloride (0.016 mol) in DCM (50ml) was added
dropwise at 0°C to a solution of 4-(phenylmethyl)-2-morpholinemethanamine (0.015
mol) and TEA (0.024 mol) in DCM (50ml) under N, flow. The mixture was stirred at
room temperature overnight, poured out into ice water and extracted with DCM. The
organic layer was separated, dried (MgSOy), filtered, and the solvent was evaporated,
20  yielding 6g (100%) of intermediate 11. This product was used directly in the next
reaction step.
b) Preparation of

?
CrCO

intermediate 12
A solution of carbonochloridic acid, 1-chloroethyl ester (0.016 mol) in 1,2-dichloro-
25  ethane (2ml) was added at room temperature to a mixture of intermediate 11 (0.014
mol) in 1,2-dichloro- ethane (48ml). The mixture was stirred at room temperature for
45 minutes, then at 80°C for 3 hours. MeOH (100ml) was added. The mixture was



residue (3.5g) was purified by colum chronmat ography over silica gel (15-
401t m (el uent: DCNVMeOH NHAOH 92/8/0.5). The pure fractions were collected
and 5 thewesBmemss was evaporated. The residue (0.38g, 9% paagpros/sial | ized
fromdiethyl ether. The precipitate %gs filtered off and dried, vyielding
0.21g of internediate 12, nelting po 140' C. ExgMple A4 10 a)

PKepar at | @irefar EbodNoNl da9s ipptned wacing watkBaiki eutaated ovithditOAc. The organic

1,1 -biph | Qﬁ,m dded
([jr opwi slepai%}%/")’% *Ba%gtzgdﬂﬁfil(@% g{“ g‘?t(eée%eﬁnlcﬁhgghl)vf%ﬁ - rmr%ﬁ%lg?ﬁrerret haﬁamene
§ 80%14112 {Béblﬁu@(%ii%ﬁﬁﬁas(@nﬁ%byrnbl)lmm'chmtogt@ph}) 0\;31' Hlélchg“;ggﬁe e\gga Z ;1 ![ ; ; g?egt
o oo SRS RERUMEOIRL BH PG, Biép dfﬂt‘ﬁéﬁs‘?ﬁm rbonat e 10%
separ &t edthe dolvent wastpSaporateil) Therred duc(feh &n 8% b‘ia\? erystalies %Pétygd The
resi due (th%gi“P%'B&n@Etgt%tmglfﬂ%% et o d@?ﬁ%ﬂcﬂh@@ byt oﬂht&ﬁmdﬁﬁsempr ecipitate

was filtere The nother |ayer was evaporated. The residue
(3. 3g ) wameltingippingd483C.col umm chr omat ogr aphy over silica gel 20

(15-40Am (el uent: DCM MeOH/ NHA4OH 98/ 2/0.1). The pure fractions were
collected_ and the solvent was evaporated, yielding 1.5g (27% . A fraction
(0.399) v&mﬂﬁyﬁﬁtal lized from CH3CN di ethyl ether. The precipitate was
filteped gffrepithish ofed, vyielding 0.12g of intermediate 13, nelting point
133'C. b) Preparation o HO 25 internediate ar bonochl ori di c acid,
1-chl oroet hyl ester (0.0066 B vyas added~-s om tenperature to a

m xture of internediate 13 ( Q. 006 ymol) § n-dichl oro- ethane (35m ). The
mxture was stirred at roomtenperature for 45 mnutes, then stirred at
80'C for 3 hours. MeOH (60mM ) was added. The m xture was stirred at 80'C
for 8 days, then 30 cooled to roo gre. The sol vent was evaporat ed.

Fi 11 or o, Agebiis &Tia“ﬁpﬁé”r{yﬁﬁféﬁ’rﬁw shlord P""”«iéf’ﬁlwm?)&g\di?@gb o0 o
i nter medi g4fdltopWié hi PC BQi sBlutidBf @-(plfﬂtg'lrpd:thy]/}ra—morphohnemethanamme
(0.0145 mol) and TEA (0.023 mol) in DCM (50ml). The mixture was stirred at room
15 temperature for 12 hours, poured out into ice water and extracted with DCM. The
organic layer was washed with potassium carbonate 10%, separated, dried (MgSOy),
filtered, and the solvent was evaporated. The residue (6.2g) was crystallized from
CH;CN/diethyl ether. The precipitate was filtered off and dried. The mother layer was
evaporated. The residue (3.3g )was purified by column chromatography over silica gel
20  (15-40pm)(eluent: DCM/MeOH/NH,OH 98/2/0.1). The pure fractions were collected
and the solvent was evaporated, yielding 1.5g (27%). A fraction (0.39g) was
crystallized from CH3;CN/diethyl ether. The precipitate was filtered off and dried,
yielding 0.12g of intermediate 13, melting point 133°C.
b) Preparation of O

'SSVe
(0]
25 intermediate 14
Carbonochloridic acid, 1-chloroethyl ester (0.0066 mol) was added at room
temperature to a mixture of intermediate 13 (0.006 mol) in 1,2-dichloro- ethane (35ml).
The mixture was stirred at room temperature for 45 minutes, then stirred at 80°C for 3
hours. MeOH (60ml) was added. The mixture was stirred at 80°C for 8 days, then
30  cooled to room temperature. The solvent was evaporated. EtOAc was added. The



5 a) Pwvaration of 0 17~11 lik, O 10 internediate 15 A solution of

2- napht hal enecar bonyl chloride (0.017 nol) in DCM (60M) was added

dropwi se WD 000B48H a m xture of 4-(phenyl met hyl) - 2- nor pholPCa@Pes/besmar ni ne
(0.015 10 nol) and TEA (0.026 nol) in DCM (60n ). The m xture was brought
to room tenperature overnight and pou?féd out into ice water. The organic

| ayer o ?dr']@{;\/ﬁgfﬂter\éﬁssp@sﬂe&%th dRRh A S et T Atdin pRlding 0%g (D0%)bE( MyS04) ,
filtered e solvent %/iforat ed. The residue was crystallized from
di et hy! enﬁan¢cm1PE4 making PeEt gPt St e was filtered off and dried, vyielding

4.69 (85% of internediate 15, nelting point 104'C. 15 b) PreDaration of 0
HN')'N ~110 internediate 16 A m xture of internediate 15 (0.0109 nol) and
Pd/ C (Zg)_f.i_%‘lﬁi@éi (80m ) and acetic acid (8m) was hydrogenated at room

t enperat L@epré@%atﬂmdﬁys under a 3 bar pressure, then filtered over celite.
Celite was washed with MeOEYDCM The filtrate was 20 evaporated. The

residue (7.2g9) was purified by col uma chromat ogr aphy over silica gel

(15-40/.tm (el uent: DCN4/ L 404 Q. 1). The pure fractions were
collected and the sol ven ap@r 3 O ielding 0.8g of internediate
16. 12le A6 BLam 25 alLPre”a- ra I on of 0 No""A N1 17Z-1 HCI | ~100

intermediate 17 A solution of 2-napht haI enesul fonyl chloride (0.011 nol) in
DCM (5n ) was added at 51C t dnigrmedisteda

3-( alm nong! %&% loF E'rﬁﬁﬁmsib P‘dh'ldrmeE(OJOGW ol findD@AL (9imi addedter (0.0
1 m %%Y’L, 1.5 stiggied at 20' C
Vo 08 076d1:99WFS@W bkt opre ot g ehap gk Ronahethantatua OS] & 20 ©
addedig ThgopraaTEA (B2 mvb $n DEM(GOnad, The mlxture was brought to room

temperature overnight and poured out into ice water. The organic layer was separated,

washed with potassium carbonate 10%, dried (MgSO,), filtered and the solvent was

evaporated. The residue was crystallized from diethyl ether/DIPE. The precipitate was

filtered off and dried, yielding 4.6g (85%) of intermediate 15, melting point 104°C.
15  b) Preparation of

intermediate 16
A mixture of intermediate 15 (0.0109 mol) and Pd/C (2g) in MeOH (80ml) and acetic
acid (8ml) was hydrogenated at room temperature for 4 days under a 3 bar pressure,
then filtered over celite. Celite was washed with MeOH/DCM. The filtrate was
20 evaporated. The residue (7.2g) was purified by column chromatography over silica gel
(15-40pm)(eluent: DCM/MeOH/NH,OH 97/3/0.1). The pure fractions were collected
and the solvent was evaporated, yielding 0.8g of intermediate 16.

Example A6
25 a) Preparation of

!

)
OO
intermediate 17
A solution of 2-naphthalenesulfonyl chloride (0.011 mol) in DCM (5ml) was added at
50C to a mixture of 3-(aminomethyl)-1-piperidinecarboxylic acid, 1,1-dimethylethyl
ester (0.01 mol) and TEA (0.014 mol) in DCM (15ml). The mixture was stirred at 20°C



dried (MgSH), filtered, and the solvent was evaporated till dryness,
yielding 4.6 (>100% of internediate 17. b) FSeparation of N HO, Ha"-"
5 i nt er reaDaBO76438 A m xture of internediate 17 (0.0089 nolPLTiRPOMDASAG Pr OH 5N
(40mM ) was stirred at 50" C for 15 mnutes, basified with NILCH The

sol vent was evaporated till dryness. -3The residue was taken up in DCM and

filtered. %,'{ﬁglhlt){lﬂgffPcﬂ&s@iu%@arﬂ?%a@l(ﬁ%’@g%ﬁdeﬂ) ghé er%dic layed Waﬂseem&tvﬁnt \fgs
evaporated t| ryness,. yiel.ding 2. >1009 Loter madi at :
Exonpl o e Mg e, KnesAReRat crecH B0 KR skl B 4oe

benzenenﬁtﬂl@O%ﬁoﬂﬁte{r&mﬂﬁte)17Was di ssolved in diethyl ether and 15 converted
into the rochtliorifc acid salt (1: 1) with 6 N HCI/2-propanol. The

precipita tered off and dried to give 234g which was added with

4- oxo- 1- pi peridi necar boxylic aci tjg lester and (CH20),, (30 g) in
acetic acid (1600 M). The rﬁXmsd for 110 min at 60-65 'C,
then cooled to roomtenperature arfd pouréd~out onto ice/water/NH4O0H The
resul tant white oily precipitate wagr@xdiidaged 20 with diethyl ether. The

separ at ed organic | ayer was W I h 1 . iltered and
t he sol veAtm:pef %ﬁe%tq%B%Péf%]@%Pﬁ %ﬁ%o@{%% gl%’f“’? fﬁtlt ermedi at e
19. b) Fl epar ai18mifiites, badfied ofith NKJOIANS)e solvenewaeaiaportc@Qilbdrynesser medi at e
19 (max. 55 npl crude resi 1S 1 e fillRaydt of
sodi um hy%”"%ﬁe@{@f’é" e‘éBBé’bB@taﬁ@?%g%g ﬁlgegf}frtgﬁen% in ggf}%)?gjt%eﬁr M.

t enper at utnd theselvesd vaB/c0@Et38d FU T ARG S /yisiding 2.9835 1007030l intermpdiaterldr o t he
reactipon m xture was cool ed on an ice-water bath and nore sodium

hydroboragea&ig %ft al, 1.5 nol) was added while the reaction tenperature
remai ned The reaction mxture was stirred for one hour at 16 C.

The mi xt ay prepagtienefcentrated to half the initial volune by evaporation.

The concentrate
/\Oj\\\::\C\N
e

intermediate 19
N-(phenylmethyl)- benzenemethanamine (1 mol) was dissolved in diethyl ether and
15  converted into the hydrochloric acid salt (1:1) with 6 N HCl/2-propanol. The precipitate
was filtered off and dried to give 234g which was added with 4-oxo-1-
piperidinecarboxylic acid, ethyl ester and (CH,0), (30 g) in acetic acid (1600 ml). The
mixture was stirred for 110 min at 60-65 °C, then cooled to room temperature and
poured out onto ice/water/NH4OH. The resultant white oily precipitate was extracted
20  with diethyl ether. The separated organic layer was washed with water, dried MgSOy),
filtered and the solvent evaporated at room temperature, yielding 436 g of intermediate
19.
b) Preparation of

PS¢
Q.
©j
(TRANS)
intermediate 20

25  Intermediate 19 (max. 0.55 mol crude residue) was stirred in EtOH (1500 ml). Part of
sodium hydroborate was added portionwise resulting in an exothermic temperature rise



5 was cool ed. Water was added. The m xture was concentrated further (heavy
foamng!) until all ethanol was evaporated. The aqueous concentrate was
cool ed, twen3exdsssaacted w th diethyl ether. The organic | ZEEPAEE2510
separated, washed with water, dried (MgSO™), filtered and the solvent was
evapor at ed The oily residue was di ssoved in DIPE, and treated with

HQA / 2- pr 0§9th ﬁe?éfbl%l@/e Rh&fdnRhixdirt as tesied bﬁdnlc'Ehﬁatsldialsllemm mae 10 o ang
evapor at e e residue was suspe etonitrile gn cool ed an
the prechsivmiydrpboratetinintyl. rrg Q?Wf‘%’t“i{h&ﬁ%}@‘?gﬁ‘? 1oR¢ }Oélttg g8 ugvapor at ed.
The resi dugnMisd atdi W, T réastiva it turead dsadtined dowvartetholi-tGH] 6 ’f(hélﬁheext ract ed
with dieth et her L V.

filtered Hﬁ@uf%@ass?ﬂn\%ﬁliategﬁgﬁgﬁgtfe 188{3.?_981'11&6 §7e§u% OégFrl)hgwas separ ated by
HPLC (%! uent codled. 0¥ ater whhatietl. T8 Bixturs was Thiecepirated ts“theaéhqa&hﬁoa’m%

col | ect ed %gtgldqzlf Qfart P Wi§ E\Fap\ﬂ\@aﬁedp \ffnp ?fﬁl?etoﬁgcor?eﬁtrﬁé whl %Jlé@%dn%&a&@é

crystalli romacetoni ered dried y| el
( TRANS) ofwithi dietbylratltirathe ngam@:}ayp’? E’Bﬁaﬁﬁaﬁﬁaﬁﬁ‘ Bpshe M@ﬁ‘ gﬁé&\IS)

i nter medi ggg ea]anaq)heosomeMWEiﬁe E)ofaEHdeTH@Qﬂ fd%1d219vs(a@d&§olﬁ@di)n]am Bald C (1. 59)
in EtOH ( nTL was__ hyd ro t 50C overni.ght.und 3 bar pressure,
then filt &eagd W@r C¥t- P’E"Qan SUF Y PegpE %%EC%R}%BDT%% EVEPFTNF‘S dryness,

yi el digng 3v&;@rétedqm%re@duelwus@umdmm Wdrm abetditefrathenicooledfndthel 11 H O OH
(0. oosh iR Eahisd el gl ik AW BARE AR as 1 O 851
(0. 0049 nﬂis};olamﬂmT‘Eﬂtel( emn@@wnﬂimaHDmW extraned with disthylpther.de The ni xture

t 10%
vas SUITT echitlich GOMSIRENAL Uigt NAESAS fiRkied and HOLAB ST paEbONHe was

was ‘extracted wth The or
separ at ed res@ﬁﬂ%(@ﬂ&%’@@é?l’“ﬂ?‘]‘ P HRAC slygnt: tluensy %‘i‘gﬁ%gj lesyﬁlﬁ%ﬂr%d 30 till
drynegs, Yisiots #8reZ®16400IAd O soNtRrwsdvapczatdd. QicRANE) frathdnd3va876438

PCT/ EPO3/ (c):r2y5sg' ?hzed?from agetomtrl e, AL L O fPand dried, yielding 107 g (TRANS) of

intermediate 20.
¢) Preparation of

PPN

0" N
OH

NH,
(TRANS)
intermediate 21

20 A mixture of intermediate 20 (0.01 mol) and Pd/C (1.5g) in EtOH (200ml) was
hydrogenated at 50°C overnight under a 3 bar pressure, then filtered over celite. The
filtrate was evaporated till dryness, yielding 2.1g (>100%) of intermediate 21.

d) Preparation of J’\ 0
o N
Of 10¢

(TRANS)
intermediate 22

25 A solution of 2-naphthalenesulfonyl chloride (0.0054 mol) in DCM (2ml) was added at
5°C to a mixture of intermediate 21 (0.0049 mol) and TEA (0.0069 mol) in DCM
(10ml) under N, flow. The mixture was stirred at room temperature for 18 hours.
Potassium carbonate 10% was added. The mixture was extracted with DCM. The
organic layer was separated, dried (MgSOy), filtered, and the solvent was evaporated

30 till dryness, yielding 2g (100%) of intermediate 22 (TRANS).



HCW '-"~CH (TRANS) internediate 23 A mixture of internediate 22
(0.0043 nol) in HCL 6N (20m ) was stirred and refluxed for 24 hours. The
sol vent v 08Mapes ated till dryness. The resi due was basi PCe&dEPas/03516 NaOH
3N. Et OAc was added. The m xture was stirred at roomtenperature overnight.
The precipitate was filtered, washed wth di ethyl ether and dried, yielding

1.37¢g (970ﬁPreﬁ£raﬁ(5H§ﬂ’ medi ate 23 (TRANS). B. PMaration of the final

coMpounds e B1 a) Pl\/aratlorw of 0 HO-YAN N-11 Na (B)
intermediate 24 A mixture of in e & . 0004 nol) and NaOH (0.0008
mol) in EtOH (10m ) was stlrreﬁ' 8 hours, then cooled to room
temperature. The precipitate was I5 filtered, washed vm'th di et hyl ether and

dried, vyiel di ng 0.188g (90% of |nterfﬁﬂ|[N§te 24 03) Na. LTaration of b) P
e 0O N ao "TN)N N-11 0 H 010~ iate 25 A solution of

N- (et hyl car bon| m doyl ) - NN- di net hyl - mg anedl am ne, 20 nonohydrochl ori de
(0. 0005 Nl hiditareDERAtHmdjate B2 (0804 mo)iin H(Js 6N - (RQmbaxes stired preEdiredzol e

(002 2 bufE Ty S nils2 At B d&ﬁﬁ@@r HBERGAICR Hodifigd Wit ur e of

i nt er medi tetr yran %
hydr oxy| atNaedl 3N0Et§0®65Wﬁ$)11C} GFlnT@Gni‘ urg ¥{ap St fF‘ngaWPSZgU?@P%@ SOYEHER™ at r oom

tenperat Ufge ?Yéjcvaﬂﬂa%as FIRQHA, SFhshed with BRthyR bEr AnTdmed; yiehdiegdl 878 (O7BOM  The
organic la S sefarﬁt egs dried 25 (MyS04), filtered, and the sol vent
was evapoPhitermedipe 10.29g) was purified by WO 03/ 076438

PCT/ EP03/ 02510

B. Preparation of the final compounds

10 Example Bl
a) Preparation of

.Na
(B)

intermediate 24
A mixture of intermediate 4 (0.0004 mol) and NaOH (0.0008 mol) in EtOH (10ml) was
stirred at 80°C for 48 hours, then cooled to room temperature. The precipitate was
15 filtered, washed with diethyl ether and dried, yielding 0.188g (90%) of intermediate 24
(B) Na.

b) Preparation of

CJ/O\QJ\CJJLN ’9
o9

®) EE

intermediate 25
A solution of N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-propanediamine,

20  monohydrochloride (0.0005 mol) in DCM (5ml) then a solution of 1-hydroxy-1H-
benzotriazole (0.0005 mol) in THF (5ml) were added at room temperature to a mixture
of intermediate 24 (0.0003 mol) and O-(tetrahydro-2H-pyran-2-yl)- hydroxylamine
(0.0005 mol) in DCM (10ml). The mixture was stirred at room temperature overnight,
poured out into water and extracted with DCM. The organic layer was separated, dried

25  (MgSOy), filtered, and the solvent was evaporated. The residue (0.29g) was purified by



-40 colum chromat ography over silica gel (10/Am (eluent: DCNI/MOH 99/1).
The pure fractions were collected and the solvent was evaporated, yielding
0. 142g (wo6%p/onf438 i nternedi ate 25 (B). c) Prgparation of BOI/ERO025H) - ~N 11
rrAN' H"*"% ~"10 0 (B) 5 conpound 1 A mixture of internmediate 25 (B)
(0.0002 nol) in TFA (1m) and MeOH (18Bi) was stirred at roomtenperature

for 4 day | ' ShéntaDEMIMeBH 99ME The aiedue
(0.089) m%éuiggglﬁh%gd%%#ﬁ%f@?%téé&m@%é re(cli pi t.at E%g ed, washed
wi t h MeOHraotioas were ¢pligrted gy therspbentiRs edPP‘E‘ te leglldmgﬁbY\%.ng( %é’ 8# compound 1
(B), 10 [ﬁ}engegi'a@ﬁ%%S (c=0.0047, DNW, nelting point 164'C. Exqnple B2
PLeparatiqn of 0, 1 rYrNN"'"T~-"Al HO 1-0 ~~NH internediate 26 15 A

x

m xture I te 10 (0.0088 nmol) and Pd/C 10% (1.3g) in acetic acid
(2m) and EtOH (200m ) wasg,stirred at roomtenperature for 9 days under a
3 bar pressure, then filterdd dvdr celitd The filtrate was evaporated

till dryness. The mixture was f¥ mg@%e. The filtrate was
evaporated till dryness. The residu sta in DCM The organic
| ayer was washed with potassium carbonate 10% ed (MgSM), 20 filtered,
and the solvent was evaporated. ThdB)esidue (2.7g) was purified by col um

chroma§ ography over silica gel (¢Sop@bdd) (el uent: toluene/i PrO/ N i40H
90/ 10/70. 2

h-_..The pure fracti
evapor at e}, mﬂ’/‘lI‘gF 8?%6%?%93 %@@ @O%EZ %I?Aeli ﬁlgfdlf Iglt(gﬂg é‘m %%lr{ Yp%?%ﬁ%§ 26 was
hand| ed - astirtaipsusiny tenspetaivry fobd days The piepipitafersyas filtred ofe a@%g 95 (5 1 %
of conpoupd; e (T684) WA (R Up 8 MeGH/AIRCNN The precipitate was filtered, washed

with MeOH, then with diethyl ether and dried, yielding 0.046g of compound 1 (B),

10 [odp?°=+32.85 (c=0.0047, DMF), melting point 164°C.

Example B2
Preparation of

L]
SNON g
-

0

intermediate 26
15 A mixture of intermediate 10 (0.0088 mol) and Pd/C 10% (1.3g) in acetic acid (2ml)
and EtOH (200ml) was stirred at room temperature for 9 days under a 3 bar pressure,
then filtered over celite. The filtrate was evaporated till dryness. The mixture was
filtered over celite. The filtrate was evaporated till dryness. The residue was taken up in
DCM. The organic layer was washed with potassium carbonate 10%, dried (MgSOy),
20 filtered, and the solvent was evaporated. The residue (2.7g) was purified by column
chromatography over silica gel (15-40pm)(eluent: toluene/iPrOH/NH,OH 90/10/0.2). ‘
The pure fractions were collected and the solvent was evaporated, yielding 0.29g (8%)
of intermediate 26.
Intermediate 26 was handled analogously as described in example [B1] to give 0.065g
25  (51%) of compound 2, melting point 243°C.

HNJ\G\ I

compound 2



H NY, V NI11 conmpound 2 WO 03/076438 PCT/ EP03/02510 -41- Exg=le B3

I nternedi ate 10 was handl ed anal ogously as described in exanple [B 1 to

gi ve 0. 2690 0300QA% of conmpound 3, nelting point 1350C. HOPCWEHHOZLM251N N'Y"N
| HO conmpound 3 5 Ex!,~Mple B4 Preparation of 0" SNN-11~ O H C
internediate 27 10 Sodi um hydri de 60%"‘(t . 0059 nol) was added at OCto a
m xture ofEXampeB3diate 2 (0.0039 nol) in TBF (15m ) under N2flow. The

r5n xture ‘é‘ﬁﬁteﬁh&&lﬁt@ql()a{'as%‘%ﬁa@h?ﬂo Iy-as dés(cgmg%%nl@mrfp;le B m@}gEﬂgy??g%I ;)nyl ) -
pyri m di [ i C [ e no in was
added dropﬁlﬁ@‘;1 %ﬂﬂuﬁag}r@ M"éﬂtﬁ?%ﬁ{at O C for 2 hours, then brought
to roomtenperature for 2 hoys poured out into ice water and extracted
with 15 Et QAc. The organic Iay{é separaﬁted dried(MyS04), filtered, and
the solvent was evaporated. The pur| fied by col um

chr omat ogr aphy over silica gel (15- (eI #» DCNI / MeOH N] 440H 97/ 3/ 0.
1). The pure fractions were collected a d the sol vent was evaporated. The
residue was crystallized fromdiethyl e r. The precipitate was filtered
off and dried, yielding 0.075g of internediate 27, nelting point 20 1700C.
I nternedi ate 27 was handl ed anal ogoy ?;Olf'ﬁag,descrl bed in exanple [Bl] to

give 0.236g (64% of conpound 4, ne ng point 1630C. HOO N H N
N- - ~HN504~

Example B4
Preparation of

of o

intermediate 27
10  Sodium hydride 60% (0.0059 mol) was added at 0°C to a mixture of intermediate 2
(0.0039 mol) in THF (15ml) under N; flow. The mixture was stirred at 0°C for 1 hour.
A solution of 2-(methylsulfonyl)- 5-pyrimidinecarboxylic acid, ethyl ester (0.0051 mol)
in THF (10ml) was added dropwise. The mixture was stirred at 0°C for 2 hours, then
brought to room temperature for 2 hours, poured out into ice water and extracted with
15  EtOAc. The organic layer was separated, dried (MgSQy), filtered, and the solvent was
evaporated. The residue (2g) was purified by column chromatography over silica gel
(15-40pm)(eluent: DCM/MeOH/NH,;OH 97/3/0.1). The pure fractions were collected
and the solvent was evaporated. The residue was crystailized from diethyl ether. The
precipitate was filtered off and dried, yielding 0.075g of intermediate 27, melting point
20 170°C.
Intermediate 27 was handled analogously as described in example [B1] to give 0.236g
(64%) of compound 4, melting point 163°C.

compound 4



~'10 conmpound 4 WD 03/076438 PCT/ EP03/ 02510 -42- Exanple B5 Preparation of
NHo/ I\ I\ / internediate 28 Sodi um hydri de 60% (0. 0043 nol) was added
portionwiwe 0an7dags to a m xture of 5 internediate 2 (0. 00B6THEP0Y/025m@l

6- chl or o- 3- pyri di necarboxylic acid, ethyl ester (0.0047 nol) in DV (20mil)
under N2 flow. The mixture was stirredtZat 90C for 12 hours, then cooled to
room t enp@xampledBand poured out into ice water. Et OAc was added. The

m Xt ure Wegepakioaefed with Et OAc. The organic | ayer was washed with water,
dried (I\/g§ﬁ§, filTtered, and the solvent was evaporated. The residue (1.79)
was 10 purified by colum ckmr raphy oyer silica gel (15-40m (el uent:
DCM Et OAc 85/ 15 t hen DCM MeOH 7L3/.8 The pure fractions were
coll ected and the solvent was evapﬁ’r\/g\ﬁe\gﬁo @ si due (0.42g) was
crystallized fromdiethyl ether. The ~precipi as filtered off and
dried, yielding 0.36g (22% of internediate 28, wé€lting point 186C 15
| nter medi at e 28 was handl ed analwemesiafe 2& described in exanple [Bi] to

8 e L gl g 0T skt
Sodi un5rrﬁy dntpieediate @C@@%gﬁ I“)O%AH@ é@ﬁ%‘iﬁ"éﬁ?y‘fﬁ%ﬂ‘f%ﬁ) XHF?( ?ﬁfl’eéﬂg‘fl %?tgi% ernedi ate 12
(0.0016 ngh poANmbHE ODMIF{I0mIndeder N2 ffdvoWhe Fiigturs wosstizrodas 981G fardd at room
S e e Fodte B fopp Bl thcouted SRR AANEOAC was
added. The mixture was extracted with EtOAc. The organic layer was washed with
water, dried (MgSO,), filtered, and the solvent was evaporated. The residue (1.7g) was
10  purified by column chromatography over silica gel (15-40pm)(eluent: DCM/EtOAC
85/15 then DCM/MeOH/NH,OH 97/3/0.1). The pure fractions were collected and the
solvent was evaporated. The residue (0.42g) was crystallized from diethyl ether. The
precipitate was filtered off and dried, yielding 0.36g (22%) of intermediate 28, melting
point 186°C.
15 TIntermediate 28 was handled analogously as described in example [B1] to give 0.155g

(62%) of compound 5, melting point 210°C.
H \ ! -
e
0]

compound 5

Q=n=0

e

20  Example B6
Preparation of

JJL(\JE 0

intermediate 29
Sodium hydride (0.0032 mol) was added at 0°C to a mixture of intermediate 12
(0.0016 mol) in THF (10ml) under N flow. The mixture was stirred at room
25  temperature for 1 hour. A solution of 2-(methylsulfonyl)- 5-pyrimidinecarboxylic acid,
ethyl ester (0.0019 mol) in THF (10ml) was added dropwise at 0°C. The mixture was
stirred at room temperature for 2 hours. Ice and EtOAc were added. The mixture was
extracted with EtOAc. The organic layer was separated, dried (MgSOy), filtered, and



ethyl ester (0.0019 nol) in THE (10m ) was added dropw se at OC. The

m xture was stirred at roomtenperature for 2 hours. Ice and Et OAc were
added. ThwormBntasse was extracted with Et OAc. The or gani c PICIEPD3/005$0
separated, dried (MgS™), filtered, and WO 03/076438 PCT/ EP03/ 02510 -43
the sol vent was evaporated. The residdé (0.75g) was purified by col um

chr ot 0GH@RANeMUGEs hbdiGRATRe redSudB1Ip) bab yeitied BRMMaRH 99/ 1) . - The pure
fractions were collected and theééfol V, e{T “%C%@Peﬁ)rgﬂ%ﬂmf el %l ng 0. 22g
(73% of chrematogeaphyosersilicage] (o Upisail eyt REMSgousl y as
descri bedghdiofX ¥R &lleBiel hind theGbvenOwSbaporatdYyielingdb2Zm{Ta®)®f nel ting
point 179’ C Hé}Nﬁ—( N NAN-111 HO)::) O C conpound 6 Exg.nple B7 10
P. Lepar at PHF0813 41-C i nt er medi at e 30 Sodi um hydri de 60% (0. 0052 nol) was.
added sat YatdEndediate 20 whsihadbdd analbgowstylasdascdl®ed ipGxaopls [Bl tp give GFIR0n- A)

under N2f he m xture A t OCfor 1 hour. A solution of

6- chl oro-@?‘i)r‘% Pﬁlgggrﬁcggk#ﬁ@gib%n&ﬁ%ﬁ iyl ester (0.0034 nol) in DW15
(10m ) was added dropw se atwo . The m xture was brought to room
tenperature, then stirred at ®0JCyor 12 hours, poured out into ice water

and extracted with DCM The org\m!(c ,L]a/yer, gg_vwashed with water, dried
(MgSH), filtered and the sol vent wéé(oevaaﬁp. The residue (1.4g) was
purified by col um chromat ography ovef silica ge (15-40/,tm (el uent:

cycl ohexane/ Et OAc 60/ 40). The pucenpowmdi ons were col |l ected and 20 the
sol vent was evaporated, yielding 0.5g (42% of internediate 30.

I nt er medi g g, s handl ed anal ogously as described in exanple [Bl] to
gi ve R)ZS reor ) O9f conmpound 7, nelting point 157'C. HO N O,

/\OJL@ %)
NNy g
o8

0

intermediate 30
Sodium hydride 60% (0.0052 mol) was added at 0°C to a mixture of intermediate 12
(0.0026 mol) in DMF (20ml) under N; flow. The mixture was stirred at 0°C for 1 hour.
A solution of 6-chloro-3-pyridinecarboxylic acid, ethyl ester (0.0034 mol) in DMF
15  (10ml) was added dropwise at 0°C. The mixture was brought to room temperature, then
stirred at 90°C for 12 hours, poured out into ice water and extracted with DCM. The
organic layer was washed with water, dried (MgSOy), filtered and the solvent was
evaporated. The residue (1.4g) was purified by column chromatography over silica gel
(15-40pm)(eluent: cyclohexane/EtOAc 60/40). The pure fractions were collected and
20 the solvent was evaporated, yielding 0.5g (42%) of intermediate 30.
Intermediate 30 was handled analogously as described in example [B1] to give 0.23g
(66%) of compound 7, melting point 157°C.

HOL

g 's
compound 7

25  Example B8
Preparation of



Zk*l IS Hr"",jr, V. NIl HOO0 49 conpound 7 25 Exqnpl e B8

Preparation of WO 03/076438 PCT/EP03/02510 -44 H N,, Ncy"~-N 1JOP NO IrC
0 i nter mewDaBM76338 A m xture of internediate 14 (0.003 nol PCT/EP03/02510

2- (net hyl sul fonyl)- 5-pyrimdinecarboxylic acid, ethyl ester (0.004 nol)
and pot assi um carbonate (0.0061 nol) #d-acetonitrile (30m) was stirred at
roomtenperature for 12 hours, poured out into er and 5 extracted with
Et OAc. The organic | ayer was separat was he h water, dried

(MySOAfiltered and the sol vent vva,sﬁ/ \@fp/r 2 he residue (1.4g )was
crystallized from CH3CN diethyl| eNher. The precipitate was filtered off
andl dried, yielding: 1. 1 g\/f of internediate 3 1, nelting point
184" C. Internediate 31 was handl ed anal ogously as described in exanple
[1311 to give 0.156g 10 (47% of odepedie 8l nelting point 290'C. H N, N
o éloh'\k e it PndiRitP 94 slods mbdy & TEh&th BSuitényBr sRaatitiascaabo:dlic~N N
acid, ethyl ester (0.004 mol) and potassium carbonate (0.0061 mol) in acetonitrile
(30ml) was stirred at room temperature for 12 hours, poured out into water and
5  extracted with EtOAc. The organic layer was separated, washed with water, dried
(MgSOy), filtered and the solvent was evaporated. The residue (1.4g )was crystallized
from CH;CN/diethyl ether. The precipitate was filtered off and dried, yielding: 1.1g
(79%) of intermediate 31, melting point 184°C.
Intermediate 31 was handled analogously as described in example [B1] to give 0.156g
10  (47%) of compound 8, melting point 290°C.
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15  Preparation of
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intermediate 32

Sodium hydride (0.0044 mol) was added at 0°C to a mixture of intermediate 16

(0.0022 mol) in THF (15ml) under N; flow. The mixture was stirred at 0°C for 1 hour.

A solution of 2-(methylsulfonyl)- 5-pyrimidinecarboxylic acid, ethyl ester (0.0029 mol)
20  in THF (5ml) was added dropwise. The mixture was stirred at room temperature for 4

hours, poured out into ice water and extracted with EtOAc. The organic layer was

separated, dried (MgSOy), filtered and the solvent was evaporated. The residue (1g)

was purified by column chromatography over silica gel (15-40pm) (eluent:

DCM/MeOH/NH,OH 97/3/0.1). The pure fractions were collected and the solvent was
25  evaporated, yielding 0.58g (90%) of intermediate 32.

Intermediate 32 was handled analogously as described in exainple [B1] to give 0.091g

(50%) of compound 9, melting point 246°C.



O cc internediate 32 Sodi um hydride (0.0044 nol) was added at OCto a

m xture of internmediate 16 (0.0022 nol) in TBIF (15m ) under N2fl ow. The
m xture o o3pvased at O C for 1 hour. A solution of 2-(mwermposyudsionyl) -
5- pyri m di necarboxylic acid, ethyl ester (0.0029 nol) 20 in TBF (5m) was
added dropwi se. The m xture was sti rretP-at roomtenperature for 4 hours,
poured out into ice water angd ektracted with EtOAc. The organic |ayer was
separated, dried(MyS04),filtemngdyany the sd} vent was evaporated. The
residue (1g) was purified by col y over silica gel
(15-401tm (eluent: DCM MeOH NI - LOH\Q7d 3/°0. he pure fractions were
coll ected and the solvent was 25 evaporated, yielding 0.58g (90% of
internediate 32. Internediate 3 2 Sohaell ed anal ogously as described in
exanple [B1] togive 0.09 1 g (“gu% of “ conpound 9, nelting point 246" C.
WO 03/ 076438 PCT/ EP03/02510 -45- HO N: H, jr, N ZDrN H conpound 9
Ex~! Mpl e %xlﬁ E’Lg@ration of 0O "--"ONNy."Al HI '"CO 5 internediate 33
Sodi um hy inoil (0.0042 nol) was added portionwise at 5Cto a
m xt ure ofPrepamationefdi ate 18 (0.0032 nol) in TBF (10m ) under N2flow. The
m xture was stirred for 30 mnytes. A solution of 2-(mnethylsulfonyl)-

5- pyri m di necarboxyl i ¢ aci d,” &t yester (9.0039 nol) in TBF (2m) was
added. The m xture was stirred atsg Ng ure for 18 hours.

Pot assi um car bonate 10% was added. T i xt B extracted with DCM The
organi c | ayer was separated, dried(MyS04),filtered, and the solvent was
evaporated till dryness. The resi dﬁ?g%ldiq )3 was purified by colum
chromaﬁography over silica gel (151-5 ?r’rf1 ePuent: DCM 100 to DCNI/ MeCH
98/2). Tisodpum bydridedili% insoilE).@042ano1d tag added portinavaest af SHE tA SIEWERRFr at ed,

yi el di ng Q,28,{EA¥% 8 (0.0032 mol) in THF (10ml) under N flow. The mixture was stirred

for 30 minutes. A solution of 2-(methylsulfonyl)- 5-pyrimidinecarboxylic acid, ethyl
ester (0.0039 mol) in THF (2ml) was added. The mixture was stirred at room

10  temperature for 18 hours. 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 (1.6g) was purified by column
chromatography over silica gel (15-40pm)(eluent: DCM 100 to DCM/MeOH 98/2).
The pure fractions were collected and the solvent was evaporated, yielding 0.9g (60%)

15  of intermediate 33.
Intermediate 33 was handled analogously as described in example [B1] to give 0.19g
(50%) of compound 10, melting c1))oint 210°C.
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15 of internediate 33. Internmedi ate 33 was handl ed anal ogously as descri bed
in exanple [B 1] to give 0. 19g (50% of conmpound 10, nelting point 210'C
0 HO, N MW003/0764% N N'-'~N 11 t") H C~ conpound 10 20PExgivps/es® 11
Pvaration of NNV Y **-Ng 0~1 H OHKk--1 k*1 TRANS Internediate 34 WO
03/ 076438 PCT/ EP03/ 02510 -46 Sodi um Hpdride (0.0102 nol) was added

| TBF
E’g BH ;’”‘l’j‘n 8&%@5@%& Q. @Hﬁ bl s Qﬁded Sﬂ&ﬁ?@g& Qt%%%%&%(;%?ébﬂ&vszﬂ %t?l TBF
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in TBIF ( WeSHIRGIESE 5- gy inidineE AtbBx yIRSachd, RI(Heth BLITOM tgata Ur o for 5
24 hours. 5@8%1&15& um car boriate 10% added ( J ted with

b e hGmeD) T F GRD was e dhe To s e gapet fodin [RosfRtbE 5! £
sol very Was hofy APSthdheA cztrbbﬂatéﬂ()%@ﬁas addéte The siithue Was. extragled wath PUM. T i ed by

| h t : | / MeOHI NI 140H
R T T T ARy
evapor at edvapprabdiil drihessl The (e8idue ¢f.1gnvey preifiediby canmn chyomeatograghy poi nt

189’ C. I nter md'a%g&%t%e@ I SehaRRGIIRIELY 895095 iR filukaTD o

131] to Rfes conpoun 1 ((TRANS 0 76'C. 0O
I[-|O, ]N Il rwere\,bollelcqudmnd tersoNppiow as @rrgmorapﬁp ’}g (9ma) 1ntgrrgeci1ate 341'

10  melting point 189°C.
Intermediate 34 was handled analogously as described in example [B1] to give 0.194g

(68%) of compound 11 (TRANS), melting point 176°C.
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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 activity obtained with the compounds of formula (I).

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, Journal of
Immunological Methods 65: 55-63, 1983)(see example C.2).

Kinetic solubility in aqueous media measures the ability of a compound to stay in
aqueous solution upon dilution (see example C.3).

DMSO-stock solutions are diluted with a single aqueous buffer solvent in 3 consecutive
steps. For every dilution turbidity is measured with a nephelometer.

Metabolism of drugs means that a lipid-soluble xenobiotic or endobiotic compound is
enzymatically transformed into (a) polar, water-soluble, and excretable metabolite(s).
The major organ for drug metabolism is the liver. The metabolic products are often less
active than the parent drug or inactive. However, some metabolites may have enhanced
activity or toxic effects. Thus drug metabolism may include both “detoxication” and
“toxication” processes. One of the major enzyme systems that determine the
organism’s capability of dealing with drugs and chemicals is represented by the
cytochrome P450 monooxygenases, which are NADPH dependent enzymes. Metabolic
stability of compounds can be determined in vitro with the use of subcellular human
tissue (see example C.4). Here metabolic stability of the compounds is expressed as %
of drug metabolised after 15 minutes incubation of these compounds with microsomes.
Quantitation of the compounds was determined by LC-MS analysis.
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25  the construction of a standard curve using known concentrations of p21WAF1
(provided lyophilised)(see example C.5).

Example C.1: In Vitro Assay for Inhibition of histone deacetylase:

30 HeLa nuclear extracts (supplier: Biomol) were incubated at 60 pg/ml with 2%x10° M of
radiolabeled peptide substrate. As a substrate for measuring HDAC activity a synthetic
peptide, i.e. the amino acids 14-21 of histone H4, was used. The substrate is
biotinylated at the NH,-terminal part with a 6-aminohexanoic acid spacer, and is
protected at the COOH-terminal part by an amide group and specifically [PH]acetylated

35  atlysine 16. The substrate, biotin-(6-aminohexanoic)Gly-Ala—([3H]-acetyl-Lys-Arg—
His-Arg-Lys-Val-NH,), was added in a buffer containing 25 mM Hepes, 1 M sucrose,
0.1 mg/ml BSA and 0.01% Triton X-100 at pH 7.4. After 30 min the deacetylation
reaction was terminated by the addition of HCI and acetic acid. (final concentration
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Chase Cancer Centre, Pennsylvania, USA]) were cultured in RPMI 1640 medium

supplemented with 2 mM L-glutamine, 50 jg/ml gentamicin and 10 % fetal calf serum.

Cells were routinely kept as monolayer cultures at 37°C in a humidified 5 % CO,

30  atmosphere. Cells were passaged once a week using a trypsin/EDTA solution at a split
ratio of 1:40. All media and supplements were obtained from Life Technologies. Cells

were free of mycoplasma contamination as determined using the Gen-Probe

Mycoplasma Tissue Culture kit (supplier: BioMérieux).

Cells were seeded in NUNC™ 96-well culture plates (Supplier: Life Technologies) and
35  allowed to adhere to the plastic overnight. Densities used for plating were 1500 cells per

well in a total volume of 200 pl medium. After cell adhesion to the plates, medium was

changed and drugs and/or solvents were added to a final volume of 200 pl. Following

four days of incubation, medium was replaced by 200 pl fresh medium and cell density
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mixed. In the second dilution step, an aliquot (20 pl) of the first dilution step was
further dispensed in 100 pl phosphate citrate buffer pH 7.4 and mixed. Finally, in the
third dilution step, a sample (20 ul) of the second dilution step was further diluted in
100 pl phosphate citrate buffer pH 7.4 and mixed. All dilutions were performed in 96-

30  well plates. Immediately after the last dilution step the turbidity of the three
consecutive dilution steps were measured with a nephelometer. Dilution was done in
triplicate for each compound to exclude occasional errors. Based on the turbidity
measurements a ranking is performed into 3 classes. Compounds with high solubility
obtained a score of 3 and for this compounds the first dilution is clear. Compounds with

35  medium solubility obtained a score of 2. For these compounds the first dilution is
unclear and the second dilution is clear. Compounds with low solubility obtained a
score of 1 and for these compounds both the first and the second dilution are unclear.
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25  For the samples to be tested, the incubation mixture contained PBS (0.1M), compound
(5 uM), microsomes (1mg/ml) and a NADPH-generating system (0.8 mM glucose-6-
phosphate, 0.8 mM magnesium chloride and 0.8 Units of glucose-6-phosphate
dehydrogenase). Control samples contained the same material but the microsomes were
replaced by heat inactivated (10 min at 95 degrees Celsius) microsomes. Recovery of

30  the compounds in the control samples was always 100%.

The mixtures were preincubated for 5 min at 37 degrees Celsius. The reaction was
started at timepoint zero (t = 0) by addition of 0.8 mM NADP and the samples were
incubated for 15 min (t = 15). The reaction was terminated by the addition of 2 volumes
of DMSO. Then the samples were centrifuged for 10 min at 900 x g and the

35  supernatants were stored at room temperature for no longer as 24 h before analysis. All
incubations were performed in duplo. Analysis of the supernatants was performed with
LC-MS analysis. Elution of the samples was performed on a Xterra MS C18 (50 x 4.6
mm, 5 pm, Waters, US). An Alliance 2790 (Supplier: Waters, US) HPLC system was
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% metabolism). These reference compounds were used to validate the metabolic

stability assay.
25  Ten compounds were tested. Six compounds had a percentage metabolism less than 20
% and four compounds had a percentage metabolism between 20 and 70 %.

Example C.5: p21 induction capacity

30  The following protocol has been applied to determine the p21 protein expression level
in human A2780 ovarian carcinoma cells. The A2780 cells (20000 cells /180 ul) were
seeded in 96 microwell plates in RPMI 1640 medium supplemented with 2 mM L-
glutamine, 50 pg/ml gentamicin and 10 % fetal calf serum. 24 hours before the lysis of
the cells, compounds were added at final concentrations of 107 , 10‘6, 10”7 and 108 M.

35  All compounds tested were dissolved in DMSO and further dilutions were made in
culture medium. 24 hours after the addition of the compound, the supernatants were
removed from the cells. Cells were washed with 200 pl ice-cold PBS. The wells were
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For each experiment, controls (containing no drug) and a blank incubation (containing

25  no cells or drugs) were run in parallel. The blank value was substracted from all control

and sample values. For each sample, the value for p2IWAF1 induction (in absorbance

units) was expressed as the percentage of the value for p21WAF1 present in the

control. Percentage induction higher than 130 % was defined as significant induction.

Eleven compounds were tested in this assay. They all showed significant induction.

30



15 at roomtenperature for
buffer. The
concent r aWOed390d488 i on)

to the wells. The wells wer

then washed 3 tinmes with 1x wash buffe?3- and

1 hour and then washed three times with I x wash

e

400x conj ugate (peroxi dase streptavidi ne conjugate:
was diluted and 100 gl
i ncubat ed_ at

400-fol d

of the 1x ®ammEPId»oRSMAS added

roomtenperature for 30 mn and

time with distilled H20.

Substrate solution (chronogenic substrate) (100 |Ixl) was 20 added to the
wel | s and Tabr e TsblevBrelistsube bestiis of the c@pountsttiea were tebed dagdrdiag to oom

t enper atureggamﬁ@qpl,w,byﬁﬂcp@,3m/as added to each well in the sane order as the
previously added substrate solution. The absorbance in each well was

nmeasured using a spectropl

el engt hs of

OMElTTE. Pl atre T at - \yau
450/ 595 nm For each experi %%Fjo':ojn?zﬁygfes (co _ua ni ng%@llgpﬁg) and a bl ank
i ncubation (containing 25 |no cel | sadvitdr ygscti¥tiy e |r unS§%e parlal 1 el . The
bl ank val ue was substracted from al IpICSmt rlol pI@§td ganpl e val yes. For each
sanpl e, the value for p2l WAF indJct7?£5 (1fn rbgnce ounits) was
expressed as the percent age—ef—the—valte—fot PWAR——present—in t he
control . Percentage inductilon_ ki gher893hn 133-02ag defilned ds significant
i nduction. Eleven conmpounds were|tese4€d ijn thpbd agsay. 1They |al | showed
significant induction. 30 3rp7 PQT/ liﬂ)@/ 04510 ¢-55 Table F-2:
Table F-2 lists the results ofi)th, %ué&auﬂda iﬁ@t were tested according to
example CA, C 2, and C. 3. O o Enzy Cel 1% Solubility | activity
activity Score plC50 plC50 1 ¢.723 B42B2 |2 638 059 5.691 1| 3 7.647 5.62
1 4 8.097 6.248 1 5 7.549 5.689|6 7341 (6. 38493 |7 7.323 5.169 3 8 7.487
7.438 3 9 7.609 <5 3 10 7655966 837 1t 77 "3—3—3:1'27528 6.01 2 13
7.361 5.773 14_ 6.614 8 74 -

9 7.609 <5 3

10 7.65 5.966 3

11 7.553 <5 3

12 7.528 6.01 2
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5 WD 03/076438 PCT/ EP03/ 02510 -56 D. Conposition exgMole: Filmcoated
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OL d5dg g; %%X%ur&_@ﬂ iole)l £ étdinﬁ&(adraf f@fnSuﬂi (cmasmg gedtbeenmd Zl)bgrsltarctleise a][ e
adde i chloro ane..an : - propanet ri 0

pol yet Ry e‘ﬁﬁ‘egl“ﬁf’ﬁtﬂngiﬂéem% g@W‘Hﬁa‘ﬁjg&@&%@aﬁ PE§¥%O§£&6$&%F@W%’$3%H hane.
The | at t eramglalout peipvingl-maeididoheirt deut Z00f m! ofewaten dhe hveeh powdereniziuge Bdded 2. 5
g of magnesi u ctadecano . i j g of
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WO 03/ 076438: /, O comprisife 80 1% oF a BnfpRIR@BNrALlaf@ mula (1), I R
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75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol 10 g of polyethylene glycol is
molten and dissolved in 75 ml of dichloromethane. The latter solution is added to the
15  former and then there are added 2.5 g of magnesium octadecanoate, 5 g of polyvinyl-
pyrrolidone and 30 ml of concentrated colour suspension and the whole is
homogenated. The tablet cores are coated with the thus obtained mixture in a coating

apparatus.
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di (d - 6al kyl )am noCl -6al kyl; 35 is™ radical selected from W 03/076438

PCT/ EPO3/ O35 NOoxidSfbrits)the PrarmabeutiRdt pacosptale additio s{lts-adyl thest@po{a-4) _ , 0

N 6 )s R S ys H/, N/ . NHO (a-7) (a-8) (a-5) (a-6) 'R

6 6)s /,ﬁg‘eﬁcagylﬁ@e%.&%%q‘ﬂeof’ﬁ@a- 10) (a-11) (a-12) ) )s /R6 6 6 s

| )s )s
10

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

—<

each Q is nitrogen or ;

_C<
each X is nitrogen or ;

—
15  eachY is nitrogen or S ;

each Z is -NH-, —O- or —CHj-;

R! is —C(O)NR’R*, -NHC(O)R’, -C(0)-Cy.salkanediylSR’, -NR*C(O)N(OH)R’,
20 -NREC(O)C.salkanediylSR’, -NR*C(O)C=N(OH)R’ or another Zn-chelating-group
wherein R® and R* are each independently selected from hydrogen, hydroxy,
C1.¢alkyl, hydroxyCi.salkyl, aminoCy.salkyl or aminoaryl;
R” is hydrogen, Cy.¢alkyl, Cy.salkylcarbonyl, arylCysalkyl, Cysalkylpyrazinyl,
pyridinone, pyrrolidinone or methylimidazolyl;
25 R® is hydrogen or Cy.galkyl;

R? is hydrogen, hydroxy, amino, hydroxyCy.ealkyl, C1-galkyl, C;.¢alkyloxy,
arylC.alkyl, aminocarbonyl, hydroxycarbonyl, aminoC;.ealkyl,
aminocarbonylCy.galkyl, hydroxycarbonylCy.salkyl, hydroxyaminocarbonyl,

30 Cy.galkyloxycarbonyl, C;_galkylaminoCy_galkyl or di(Cy.¢alkyl)aminoCy.galkyl;

_L- is a bivalent radical selected from —-NR’C(O)-, -NR’SO;- or -NR°CH,-
wherein R’ is hydrogen, Cy_galkyl, Cs.jocycloalkyl, hydroxyCy_galkyl,
Cy.¢alkyloxyCi.galkyl or di(Cy.galkyl)aminoCj.galkyl;

C is a radical selected from

35



HH N O0- -NN N Nss (a-13) (a-14) (a-15) (a-16) 5 C'H 6 )s ~H 3
NOG6 ) 6)s HICNNNY'NH \--N Ig)y: "0 10 (a-17) (a-18) (a- N (a-20)
5)s /,R®0)08/0R488)s 6 )s Y/ (a-21) (a-22) (a-23) (a-24) POEP83/@AEe38
PCT/ EPO3/ 02510 -59 6 )s 6 )s R5 )s HR6)S N~ NO N H (a-25) (a-26)
(a-27) (a-28) /R6 )s 6 )s 6 s 6 s s B8NONO H(a-29) (a-30) (a-31)
(a-32) (R6), (RB) sO0O(R6)s/R6)s NCN< N>=0N NNsN H
(a-33) (a-34) (a535) (a-36)

SR CRER A ]

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

%% Rs %% L
o v Y

N NH (0]
(a-5) (2-6) @7) (2-8)
5
/Rs)s /R6)s /RG)S /Rﬁ)s
S S, 0] O
N
— ) —) §7
(a9 (a-10) (a-11) (a-12)
6
(T)s . /RG)S ) /R6)s % /Rﬁ)s
O "N N. A
(a-13) (a-14) (a-15) (a-16)
6 ' s
S
C/I_i N O 6)5 l \ 6)8 I X
ey 3/ ¢ p
/
10 (-17) (2-18) \=x (a-19) (2-20)

5)S 6)5 R6)s 6)5
| f | V2N | 7 NS Y\I j

A N a

(a-21) (a-22) (a-23) (a-24)



R6) s 6 )s 6 )s 6 ) NO x N. NONH (a-37) (a-38) (a-39) (a-40) 6
)S R6 )s 5)s 6 Y N Ni(a-41) (a-42) (a-43) (a-44) O R6 )s 06 06 )s 6
)s /(R )wWO063/0%438 N N NH NNN H 10 (a-45) (a-46) (a- 4PLT(ER0ABBIRE )S
R6)s 6 )s s ON | ("~ NH 6!"b 6!l ~b (a-49) (a-50) (a-51) WD 03/076438
PCT/ EP03/ 02510 -60 wherein each s is 4fdependently 0, 1, 2, 3, 4 or 5;

each R5 and R 6@dy,e i ndependentgy, sel ected {rom hydyogen; hal o;
am no; nitko; w/trihal oC 1-6al kAl ; trihal oC %-6 yl oxy; C
1- 6al kyl sul@ |\d vvithjf d C3-1 g kyl;

Cl - 6al kyl oxyd _Aal ky! oxy; 6 car bonyl 6al kyl ox yl;

Cl - 6al kyl sul fonyl; cyanoCb-6& kyl”; hydroxyd - 6al kyl ; hydroxyd - 6al kyl oxy;
hydr oxyd - 6al kyl am no; amn - 6al kyl oxy; djo§l - 6al kyl ) am poggr bonyl ;

di (hydr oxyda{aéél kyl Yami no:  BESVY (G - 6al kyl ) i no:

di (C - 6al kyl ) am nod - 6al kyl oxy; di (Cd -6al kyl )am noCl - 6al kyl am no;

di (C -6al kyl )am n - 6al kyl am 63CI - 6al kyl ; ar ul fonyl ; 6,
aryl sul fony\ ani jpo; “10 aryl oxy: “aryl oxyd - 6al Ky[* aryl C2- 6al kenedi yl ;

;o di ) ani nodﬁ% | A 0>

! A~ Z 0

di (O - 6al k i

di (Cl - 6al ki Lag pb(d - 6al k m po;
H
(a-29) (a-30) (a-31) (a-32)
R, | ®R®), 0 R, \ %)
N K %NA/ 1)
0 |
@EN>= AL LW A
H
5 (a-33) (a-34) (a-35) (a-36)
%, %) %) %)s
Q\NA S | 7 | SN \0/
N F Z g o . N/ 5/_-;
(a-37) (a-38) (a-39) (a-40)
\}/R6)S /&R6>s /\Rs)s %%
X \/ 7 AN
N
| 7 N\D | A \__7
(a-41) (a-42) (a-43) (a-44)
0 R6)s 0 6)5 0 6)8 6)5
Ve 5 @ 7
KN ~N k\N / kN Z N
10 (a-45) (a-46) (a-47) (a-48)
R6)s 6)5
g S \N/\j
. L e
(a-51)




di (d - 6al kyl ) am no(Cl - 6al kyl ) am noCl - 6al kyl ;

di (d -6al kyl )am noGi - 6al kyl (ClI - 6al kyl ) am no;

di (d - 6alwglopamnisdsroC - 6al kyl (Cl - 6al kyl ) am nod - 6al kyl ; 15PCT/EP03/02510
ani i nosul fonyl an-iino(Cl -6al kyl ) am no;

ani nosul f onyl ani no(Cl - 6al kyl ) am noC, - 680ky! ;

di (d 6I | I
di (a1~ 6al 1G] i “&g}%ﬂﬂ%t’”" R % i nodl - bal
2

t hi opheny|eac RhpeshRerplindeppadentl y,g;@ac W{rﬁmzttyg}ogen ha?o, hy%roxy?Xmmo nitro;
di (C - 6al kyfrihalC, Rae)l; Gialod:(@lkyRalykg| yakylnOChell6alsibstituted with aryl and

ﬂ;/((jﬂ)xgg k% %amV‘BP%@agﬂﬁ *%Px%a(ﬁ aﬁ(%/ RyBS LAY, @ - SRy o4tbony1;

hydr ox§d - 6@]. Wkﬂm@l‘b@aylkﬁhmlbﬂﬁdﬁomjllmntﬁél(,@wl hydroxyCj.galkyl;

di (d -6al k | | | Kyl i di nyl,
6 ) R A g 1 o o
hydr oxyd - 6l RysalloDagunaeptbpal; ﬁ&hydrew alkyhamino; (aryl)(Cy.galkyl)amino;

di (hydr oxy Gy @fa\% ﬁmdm(glark@ﬁixlyy&(cl gmﬁmnodwamyydmﬁu,bst ituted with
hydr oxyd - 6al ky

with aryl . @iffdi- @1)8)33"»2{ d”&@m&hﬁ@% §/']|Sl ? }1/18? ZOl ¥’r oisrjgls;;ﬂt tJt °d

pyrrohyl ; gmw&r@w&tx@ﬂﬁyh@b@maMnmﬁtdn@i 6a11€3ﬂ>aﬁah¢cyl morphollnyl; 30

ror phol i ny1 S CoaFaC IR LR DG, AR, L o

nor phol i nyl

d - 6al kyl pi @@a@m}mncﬁghwkﬂmnogl pdkdyi nyl CI - 6al kyl ;

napht al enyl & z \(C, RARGHAhSRY! sul fonyl pi peridinyl;
napht al enyl s %éaﬂérl(a{gpl glt%r azl }’ aﬁ:f( 6al kyl ;
Cl - 6al kyl pi $iéF g\”)a@n@éwwg kY DaminoCy ealkyl

a - 6alikyl pi ﬁﬁfn@gulfbﬁlyﬁkm th i)ariac) - 6al kyl G - 6al kyl pi perazi nyl sul fonyl ;

am nosul f on az | OXY~ a 1 nosul fonyl pi perazinyl ;
ani i nosul fo%ffﬂo ?@MMW 16%%}’ AR E%}( lsal kyl ) ar ni nosul f onyl pi per azi nyl ;
WO 03/ 07643&(@£aﬂllsﬂ>ﬁﬁﬁﬁlisﬁnf6nylalﬁﬁm(C1 galkyl)amino;

di (Cl - 6al kyih%ig/ fﬂﬁﬁﬁ%ﬂ&ﬁifpﬁﬁ%ﬁﬁ@k@&a%ﬂ%ﬂﬁdl alkyl; cyano; thlophenz

hydr oxyC, - 6 pr-perazi ny kyl'pl péraZzi ny
Cl - 6al kyl oxl;tx;mghenyldiuhglitl;lted WllthGaI kyl oxypi peri di nyl d - 6al kyl ;
pi perirgi nyl a gaﬁm(@ kp])ﬂﬁi’nlo@ll palkAm nod - 6al kyI am noCl - 6al kyl ;

(O -6al kyl il f?%#sﬂgap%iz%émyaﬂ{zf el am o

hydr oxyC - Gaydeyk N@k—yﬁ&bdtyimyl@%:akylnyl

hydr oxyQ - 6l ksl QY G A RIPBIRRLNAE] sBah kY
di(C;-galkyl)aminosulfonylpiperazinylCq_galkyl,

25 Cy.¢alkyloxypiperidinyl, Cy.galkyloxypiperidinylCy.salkyl, morpholinylC galkyl,
hydroxyCi.galkyl(Ci-salkyl)aminoCj.galkyl, or di(hydroxyCj.galkyl)aminoCy_galkyl;
furanyl; furanyl substituted with hydroxyCj.ealkyl; benzofuranyl; imidazolyl;
oxazolyl; oxazolyl substituted with aryl and Cj.ealkyl; Cy.galkyliriazolyl; tetrazolyl;
pyrrolidinyl; pyrrolyl; piperidinylCj.galkyloxy; morpholinyl; Cy.salkylmorpholinyl;

30 morpholinylCy-salkyloxy;
morpholinylCj.ealkyl; morpholinylC;_galkylamino;
morpholinylCy.¢alkylaminoCy_galkyl; pipérazinyl; C1.¢alkylpiperazinyl;
C1.salkylpiperazinylC.¢alkyloxy; piperazinylCy galkyl;
naphtalenylsulfonylpiperazinyl; naphtalenylsulfonylpiperidinyl; naphtalenylsulfonyl;

35 C;.¢alkylpiperazinylCy_galkyl; Cy_galkylpiperazinylC.¢alkylamino;
C;-galkylpiperazinylCy_galkylaminoCi.galkyl; C1-¢alkylpiperazinylsulfonyl;
aminosulfonylpiperazinylCy_galkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCy_galkyl; di(Cy.¢alkyl)aminosulfonylpiperazinyl;



(hydroxyd - 6al kYl ) (Cl - 6al kyl ) am no;

(hydroxyd - 6al kyl ) (d - 6al kyl ) am nCCl - 6al kyl ; 10

hydr oxy CwlaBkyd4ahi i noCl - 6al kyl ; di (hycl roxyd - 6al kyl ) am meTIEPEzOISYI ;
pyrrolidinyl d-6al kyl; pyffolidinylCl-gglkyloxy, pyrazolyl; thiopyrazolyl;

|yl i d wi ' I f Cl- 6al kyl
71 Rl o0 - 64h Gy el ringphpm R iy - OBD ST oy Ay | oy
aryl o>r§ydor &h@/gﬂo_;)%lgy.gailmlﬂb&)aki;nylﬂ1%?H(gh|3(q$lﬁlkyrlob5(@i¢§rﬁdlhﬂt pler azi gy: ; el
tetranydr opy i nyl.pl per n |- Bal.kYl ; ul | nyl . 1 ndol e; phenyl;
phenyl subst%{t%@%@ﬁ%ﬂgﬁlﬁ%ﬁoPll}eﬂglgglagﬁ%% i"étag(&Lnél i ndependent | y
sel ect ed f r pipehidiny]ansind@pgallilamimoCCalBdl kyl , Cl - 6al kyl oxy,
hydr oxyd - 4akk r b NAE ., hydroxyd - 4al kyl oxy,
Cl - 4al k53c/jl suﬁ:b%}plb@e ﬁ%gﬂ%gg?fg@i%yﬁ%%@%%p yf%ﬁﬁ%’l oxycar bonyl ,
am nod - 4al KG1-ealigylpiperidinylathydroriGi-galis ado apikylagigoCusatkol- 4al kyl ) am no,

di (Cl - 4al k ' ' | ) ami noCl - 4al kyl ,
d: ECI -4:| kzwgﬁkg%@@g&wcwaﬁ%ﬁ%ﬁy ) ani no al ky

'K “Aalkyl |
Ol al o By aRTHe r ol P TaAmy G dalkyl

g! Eg: - 43: tyl(ﬁ}&ﬁ@iyﬂéi@h%(ﬁ?{(@ll)/éa)clﬁﬂl Jaimi{d I l(l“baﬂrfmyb 1-6alkyD)(Cy.alkyl)aminoCy.galkyl;
i -4al ky m n - ) - dal k. nm.no, . .
di (a1 -Bal ky ?‘iﬁ%‘%@tﬁapﬁ@?@f’&ﬁa}l@r é‘ié‘?‘gag?ﬁ‘y%é?@%%?ﬁ%‘%"?lé@kyl’
ami nosul f onpyaniidioflCy sdkylk pyirelidimdCi-salkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl

am nosul f on gl ani = - . .
di (G - 4al kyF‘%l]%%kLg%(S ﬂt?é%?%ﬂﬁ%lﬁ{g}eﬁgghcéQHSM} C1.¢alkyl or trihaloC;.galkyl;

) 1 Cl - 4al kyl ) am no A
di (Cl - 4al ky pylaﬁmﬁbﬁmlqllamﬁuhﬁﬁtﬁ@é@llﬂu%n-@k Rt HItOXY 5 PRA: PYTEidingl;
pi peridinyl Qtra‘_ﬁ?&’éﬁhﬁlﬁwinﬂggéﬂkihﬁi; ttabl drépykitide¥piperazinylCy alkyl;
am nosul f onyl pi erazin ! , .am nosul f.on j.perazinyl (1}‘1 -4albkty ,
di (Cl 144 kyﬂ)“é’ﬁﬁﬂﬂsﬁfi?%nmeﬁybé’%@i § s,tltutg \Bltl‘?one, two or three substituents
di (4 - 4al kyindepeideosysdiatad foompdabz amydoChitbaCkydlkyl, Cq.calkyloxy,
hydr oxyC*f - i | - - | pi i wa4al kyl
3 - aal kyl ox} @géﬁ&a@%{”h’lﬂﬁ%‘%%aer@’ﬁélﬁé%%sﬁﬁw’y%%ﬁ Rriial
hydr oxyC, - 4 1wlkzzsbwltqnyhéiwllwiqaréféﬂlhylpzcy, Ci.4alkyloxycarbonyl,
hydr oxyC -4%@)&3@?@&% kyl pi perazi nyl Cl - 4al kyl, 35

hydr oxyd - 4al kyl ) (O -.4a) kyl ) ani naq, o .

(nyr 0@ - 42K EAS AR JC 4tk ydmine. di(C. alkyDaminocarbon,

hydr oxyd - 48i(Kyl,dikyliohe@aldti, it (Jalkgt)amyu6C, 4alkiininieed n@lkiyt, 4al kyl ,

furanyl, f ny | tut ] - - i We RO al kyl ,

pyf fol i di nyﬁ@lﬁ%@ o}xlé@ﬁ%‘?‘pfﬁ%fﬂ.*“r?ﬁ?'f%l‘ﬁ?}oaﬁ 1%‘%5??:?%2?4?9:“@% ﬂl%

03/ 076438 PAICERIRYIRE10C: - safiyltrrplkaDrminoC] - 4al kyl |

nmor phol i nyl @(Cél_%ﬂg?lLﬁﬁﬂ&@pﬂlkﬂwlaaﬁtgj)wn%ﬁﬁkw| am nod - 4al kyl ,

pi per azi nyl, d-4 ¥I pi peraZzjnyl, . CI'-4al kyl pi per azi nyl C - 4al kyl oxy,

pi per &2i nyl eﬁmwavlﬁ%xm@@laﬁkyﬁﬁmﬁ& azi nyi O - 4al kyl ,

Cl - 4al kyl pi pgimziiolyEmifedCqybikyl)amnino; 4alkyl,

G -4al kyl pi pegaz) il Qi AR KK AILASEL s 8RhiSHino, PYT T M di ny! pi per azi nyl
di(C;salkyl)aminosulfonylamino(Cj.4alkyl)aminoCj_galkyl, cyano,
piperidinylCy.4alkyloxy, pyrrolidinylCj_salkyloxy, aminosulfonylpiperazinyl,

30 aminosulfonylpiperazinylCj.4alkyl, di(C.4alkyl)aminosulfonylpiperazinyl,

di(Cj.qalkyl)aminosulfonylpiperazinylC_salkyl, hydroxyCisalkylpiperazinyl,
hydroxyCj.salkylpiperazinylCj_4alkyl, C;_4alkyloxypiperidinyl,
C1-salkyloxypiperidinylCj.4alkyl, hydroxyCj.4alkyloxyCi.4alkylpiperazinyl,
hydroxyCy.4alkyloxyCj.salkylpiperazinylCj_4alkyl,

35 (hydroxyCj.4alkyl)(Cy4alkyl)amino, (hydroxyCi.4alky)(Ci.4alkyl)aminoCy_4alkyl,
hydroxyCy._salkylaminoCy.4alkyl, di(hydroxyCy.4alkyl)aminoC;_salkyl, furanyl,
furanyl substituted with -CH=CH-CH=CH-, pyrrolidinylC;_salkyl,
pyrrolidinylCj.4alkyloxy, morpholinyl, morpholinylCy.salkyloxy,



pyrim gl ny: pi _per:azi Zy: EI l—4a! kyICi gi lpEr: di nyl am noCl - 4al kyl am no,
pi peri di nyl am noCl - 4al kyl am noCl - 4al kyl ,
(d - 4al kYWBioBerd4as nyl ) (hydr oxyC, - 4al kyl ) am noCl - 4al kyl an- PCA@®P03/02510
(d -4al kYl Pi Peridi nyl) (hydroxyd -4al kyl ) am noCl - 4al kyl arni nod - 4al kyl, 10
pyridinyl C - 4al kyl oxy, hydroxyd - 4al _kyﬁ m no, di (hydroxyd -4al kyl') am no,
glm'( El)sﬂﬂ (Ig%%%Hﬂgﬁlﬁﬂkwﬁg%?y@ﬁ%?nﬁ%Sﬁg|n§: a - 4al kyl am no; each R5
and R 6 caneEPholig -4%‘%%@@@%@3@?@%@@64 acenent of the hydrogen: 15
aryl in theCabakg@pipsrapthg) 0. 4alkiylpifeemihylCyhalkyloxyt, ipevdziylOpgaliod, nor e
3ol kyl oxp AV PIRSEYONET I O BBty G st °*20"2 A compound
?s cl ﬁﬁged Cmalkﬂipipemzim&1e¢'aﬂcymﬁna(6daalfk3drwrma&nylmgﬂﬁn%ient ly select Ied
rom hydr ogen. . 0 = - - ; or am noaryl;
--Gs a rad?&?@@f@??@%}wﬁﬁﬁ%& P%%h%‘?ai‘}‘%@fg&%ﬂ (a- Z) , (a-5), (a-6),
Ea- %5 (?- 8plpen@1?y@mnq%ﬁwﬂa}l)ma°%)a}k azm 12),(4 ( %mlé)& (3-2 )14),( (35)15),( 22
a- a6 sallkyBpipétidini Rhydtox yCioalkyd oC; yak ind, &- , (a- , (a- :
£ [R vt e R e R
g al- 43)180 & (pyﬂdihylﬂﬁﬂhyl_ﬁﬁy,dﬂdrciiy@%ﬁﬁmﬂ%mﬂﬁpﬁﬂ“ﬁh?*}}%&[ﬁugpmgﬁllqé r Fm hydr ogen;
al o; hydroxy,. a i AT, rihal oCl - 63l ; trihal oCl -6al kyl oxy;
Cl - 6al kyl ; @@3@@9@%&9{9?613‘6‘11@1211%13Pk%}ﬁ‘§)?%@%§1Yil( | oxy; O -6al kyl car bonyl ;
Cl - 6al kyl suhmioroghlforyypipa@ingh kglkyloxhyattibirplenyEalaikylanipelr oxyd - 6al kyl oxy:
hydr oxyd - 6al kyl agiRq; i - o [ < I jspocar bonyl ;
i (el xR SR S bECRL s P iRt el ohent B e ydki:
di (d -6al kyl )am nod - 6al kyl oxy; di (d -6al kyl ) arni nod - 6al kyl am no;
aryl sylsf o néf:yg indhy hﬁ%fiﬁ(ﬂ'}@rx?ﬂbﬁam@[ YiRudited3Rittabne dednéialskisytieednid each
y

di (A -6al kyf)am no; . di(d -6a )yam noCl - 6al kyl : . .
di (Ol - 6al kyindgpendseily sgcies fres halo @yﬁ%qlé)% Gb@‘k-‘/%ﬁ‘b’k%ﬂ,‘mf}%‘ﬁml’ ¢¥H8Sheny! -
t hi ophenyl . S{dattongtl Wit h '

di (d -6al kyl ) am noCl - 6al kYl (Cl - 6al kyl ) arni noCl - 6al kyl, WD 03/ 076438

PCT/ EP0O3/ 02510 -63 di (d -6al kyl ) arni noCl - 6al kyl ,

Cl - 6al kyl pi perazinyl d -6all eyl or di(hydroxyd -6al kyl)am noCl - 6al kyl ;
furanylo; i dazahydund@h ehahdd/intalaiswbivhesein t et razol yl ; pyrrolidinyl;

51 o S R B S SRARONE b e
Cl - 6al kyl pi pemineGydiklyl ggmkpeayx;
is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8),
(2-9), (a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19),

25 (a-20), (a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30),
(a-31), (a-32), (a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41),
(a-42) (a-43) or (a-44);

each R and R® are independently selected from hydrogen; halo; hydroxy; amino; nitro;
trihaloCy_galkyl; trihaloCj_galkyloxy; Cy-galkyl; Cy.galkyloxy;

30 C1.¢alkyloxyCy.galkyloxy; Ci.galkylcarbonyl; Cy.galkylsulfonyl; cyanoCy.galkyl;
hydroxyCj.galkyl; hydroxyCi.galkyloxy; hydroxyCi ealkylamino;
aminoCj.galkyloxy; di(Cy.salkyl)aminocarbonyl; dithydroxyCi.galkyl)amino;
arylCi.galkyl)amino; di(Ci.salkyl)aminoC1.galkyloxys;
di(C;.galkyl)aminoCi.salkylamino; arylsulfonyl; arylsulfonylamino; aryloxy;

35 arylC,.galkenediyl; di(Cy.galkyl)amino;
di(C1_6alkyl)aminoC1_6alkyl;
di(C;.galkyl)aminoCy.alkyl(C;.galkyl)aminoCj.galkyl; cyano; thiophenyl;
thiophenyl substituted with di(C;.galkyl)aminoCy.alkyl(Ci.-galkyl)aminoC; galkyl,



Cl - 6al kyl pi perazi nyl d -6al kyl; Cl -6al kyl pi perazi nyl sul f onyl ;

am nosul f onyl pi per azi nyl Cl - 6al kyl oxy; am nosul f onyl pi per azi nyl ;

am nosul fwoyBp7qaes azi nyl Cl - 6al kyl ; di (Cl - 6al kyl ) am nosul f @cyigFopesazi nyl ;
di (C - 6al kyl ) am nosul f onyl pi per azi nyl Cgz6al kyl ;

hydr oxyd - 6al kyl pi perazi nyl ; ydroxyC - 6al kyl pj.per azi nyl d - 6al kyl ;
Cl - 6al kyl oxyﬂi(éeﬁ? VISEHVP? 1-ﬁlé§aakﬁ1]8ﬁ§‘ﬁ%wp'ﬁrﬁqbﬂ%&”- 6al kyl ;

hydr oxyd - 6aIdKM%rdmxﬂlpéﬁﬁdybﬁirﬂﬁd@[e%ﬂiymfhtanyl; imidazolyl; Cy.galkyltriazolyl;

hydr oxyd - 6a

(hydr oxyd - 63%@8%8%@@?&1%;Eﬁpﬁm‘e‘h&zﬂ@l}!gaﬁyk@‘%’l’ tkphotiny;
(‘hydr 0f<y|CI - 6ﬂllgylkyln®rpl&dinlyyIll)farphmihﬂﬂ(-?ﬁ@llmdmy; pyrrolidi nyI1CI - 6al kyl oxy;
razolyl ; t ' a - i kév!’cﬁc%* i tuents
E gl ect é fr o%%&@%&@f&%{y H%ﬁrlrég{%@ &ggﬁ%f:%%?ly&%ﬁ%éf?} I nyl
substitut ed WitsalkgipigaazipliExselier; Gr-salkylpipesapnyisalfenylgui nol i nyl ; " i ndol e;
phenyl ; pheaﬁﬁno%uﬁéﬁ%ﬁi}aéﬁﬁnWGIQam%xy,t Mﬁin@EulfdﬁJ&%@ﬁ)&éﬁ?ﬁili tuents

i ndependently sel ecté rom (e} , Cl-6a - 6al kyl . oxy,
nydr oxyQ - 4abRiResukemApBoROm Rl oty bR taRy o iperaztiot
QY?EJO%CI . 4?£m1Qﬁgl)%rﬁlﬁhb@%ﬁzé@%@gihy@&miahliwfﬁipfﬁﬁﬂilkysll OXYy,
! 18! Ky A A RO~ —apié Wy I, - oY PipBRdinyl;
di (O 18al kyl PaeRYGH€4 IRpprazinylCrealkyl; C1-o Y
di ECI - 4al k§| Iar;ia]ﬂtgﬂﬁkypiadarényzl@-152&1&}’11'(!ZY@YQNY(ED&BIKYMY@lﬁéllkylpipefazmyl;
i peridinyl Cl- I f Wl : | oxy,
gmpnosul fgnymfé%ggkgrf\ Iloxy%ﬁs%&kgg%e??ﬂé%%?%gié i , éCI - 4al kyl ,
di (O - 4al kyl )(layd?waélueﬂ )G galeyRRAMERA: ,(hmoxycl-eaﬁwm 1gaikyDaningC; ealkyl;
ﬂi ((j Cl - 4?:: ki I ﬁf’ﬁdﬂﬁﬁw‘fﬁﬂﬁﬂrﬂmgrgﬂﬂyﬂngZ@f(;W’lp-yraZOlyl _subslti’%lllfleci1 Wiﬁ: t\lwo
y ro>i§ -4a .El gera]lzltng y r?gy - -%qa | per azi r% "dm‘%‘/ yl,
al - 4allRy| oxy SHiLRegsseiected fomy Gk or ihalo @iy itk
Eyg r oxy 8 - jalbkbs:tiaxgﬁvitlj é]ljéyllkp]_opm Daaliyh)pyrimidinyl; quinolinyl; indole; phenyl;
roxyd - 4a xy.Cl.- 4a] kyl pi per azi -
(Ky dr og(lyCI -4 BF%\Y?)S%%IWFQ \ﬁ%ﬁn ggér)iﬁ\lzvﬁ g,r ﬂ%ée%u’b‘slﬂugrﬁg mde.pendently selected from
(hydr oxyd - 4hkleyaming Crealikyl § asalkdery, hydiogyE-sadkylggiflugromgthyly o - 4al kyl oxy,

nor phol i nyl Chyfhadrbb@3oxy. AVARRGIT; ik Hox ¢ at Kkl Jaliiokp] per azi nyl ,
Ol - al kyl pi pos T ooty Kflods k}ﬁépiyp%)ggzl?ny?o Paal kyl

hydr 090 - 4arryfiapik3loxdi (hydr OxyCl4al kyl ) ani no,
di (d - 4al ky| \aw, naQDabahs@]. atikyloxy, diiCqblkyBathmp odiyTy salkyl)aminoCy_galkyl,

am nosul f onyl,pjper.azi ny.l Ch- 4al 0 .t o - ' 35 3. A
conpound as gﬁg?ﬁ%lgyl> 8%}“?%%}5%@4?& gﬁyll?g{mé&s&ldmkgg}blipsg hf@?’gW
- C(O) - Cl - 6al lpamelidinyISRsakyloNR aatimpsulfonylRiPeraamyd3/ 076438 PCT/ EP03/ 02510 - 64
-NR 8C(OC 1&&3&6&@&&%@{#&1@%&% @ ETNIBNRinBsul R IpiREaziny],
Zn- chel ati ng- group erein .and R a%ﬁﬂf)ﬁ@%% | n?ﬁpeﬂ Ent l%’zgns)ﬁl ected from
hydr o@én, hydHExyalkylarpipesienypmerdAnydy1- TR Ry Y REETFEy dr ogen,
hydr oxy, am RQdroxyC;.salkylpiperazinylC;_salkyl, C;_salkyloxypiperidinyl,
C1.4alkyloxypiperidinylCj.4alkyl, hydroxyC;.4alkyloxyCi.4alkylpiperazinyl,
hydroxyCj_4alkyloxyCi.salkylpiperazinylCy_salkyl,
(hydroxyCi.4alkyl)(Cj-4alkyl)amino, (hydroxyCj.4alkyl)(Cq.4alkyl)aminoC;_4alkyl,
30 pyrrolidinylCy_4alkyloxy, morpholinylC.salkyloxy, morpholinylCy.4alkyl,
C1.4alkylpiperazinyl, Cy.4alkylpiperazinylCy_qalkyloxy,
C1.4alkylpiperazinylCy.4alkyl, hydroxyCi_salkylamino, di(hydroxyCi.4alkyl)amino,
di(Cj.4alkyl)aminoCy.4alkylamino, aminothiadiazolyl,

aminosulfonylpiperazinylCj_salkyloxy, or thiophenylC;_salkylamino.

35
3. A compound as claimed in claim 1 wherein t is 0;

R! is -C(O)NR’R?, -C(0)-C.salkanediylSR’, -NR*C(O)N(OH)R’,



hydr oxyd - 6al kyl, Cl-6al kyl, Cl-6al kyl oxy, aryl Cl -6al kyl, am nocarbonyl, 5

am noCl - 6al kyl, Cl-6al kyl am noCl - 6al kyl or di (Cl-6al kyl)am noCl - 6al kyl ;

-L- is a wpwaleqss r adi cal selected from-NHC(O - or - NHSOPCI/EP83/aest@di cal

selected from(a-1), (a-3), (a 4), (a-gy. (a-6), (a-7) (a 8), (a-9), (a-

10), (a- 11), (a- a-.14), (a-_ 15, (a- (a- 17), (a-

18), (a- 19), N%%CQ@)F/) salwxegmd Mi@(g)@a&é@wlg%ca aza')her %aﬁbﬂéytmg( &lonp) |

Ea‘ :2;73; Ea g%gherf%ﬁ 3Q)ldR aredhih 1rfd€ @ntl%&lﬁcgeﬁ@m h44 ,(h 6%75( 5)( (2636)
a- , (a- a- a- a- a-

(a-47). (a- 48ydeyE as%@jlm H??Cs ?ﬁléﬁvi?rd Pi@’%éo Qam?“’ '3 0or 4, R5is

hydr ogen; halhgdrdxydﬁ gdiyyl, @yailoyl, G- gaikyloX}r, |ai';d<lip@llk}6;aarmylb¢arbonyl

trihal CI-6aI |~ 6 Y. Ch- e nyl ;

Cl - 6a| vl oxycag}l }5 %/léa;lky?g lé?héé/gnﬁl{}%h?&@ gf%%ﬁ(ﬁk %hh%‘b %ﬁm aryl oxy;

di (d - 6a| kyl )-Bmsrainva:lg/mmmiicaltsdbctpcﬂl&nm-fNHG((a)ayor -NHEOany| substl tuted with

hydr oxyd - 6al k benzof uranyl; imdazolyl; oxazolyl; oxazolyl substituted

with aryl and aislﬁ)fbdlcal@b}eﬁlﬁﬂﬁmlrrt (a- Bz @-3), (a-tela-3z (-§), (a-Py (a-8), i(@Ohy| ;

|yl »
gr ngl )Iéyl pi p $§§ ) ﬁ%/%)o%gsy%nﬂgg agilﬁgeﬁ% 161) H% %'1@( (a~13)0 (2-20),
Cl - 6al kyl oxya{3éy, |(3H2m1 (3-2Py (2a29) (-2y | @283 @99&(&13@&1 (Blh (@33 0r two

b Kk 3 B
cubstfuent s sSheckad (Lo, Baoeli Godrmetopalin oag iyl

qui nol i nyl ; i(@&dé) éa-46bﬁﬁa?'ﬂ/)L (a“t‘ﬁ) %N%ﬁ% ) substl tuted with one or two
substi tuenéa@hlsrigjﬁﬂ aitlyo,9eberbeqt 25 from hal o, Cl1-6al kyI Cl- 6al kyl oxy

AU i g T el g

d - 6al kyl ear Eamplkyl; @1—66&!5’@15’0‘)2%?&)5@%9@)’1 @ WP@mednyl

of byl susalliaBUbRIhydL LRI, ““Séﬁmf‘%m“’“ﬂhﬂtyl ol ot ed
30 1? r omyhal o thigpbemy]; yganyl C@K%X RYY %WE%Wltgﬁlyérpﬁgébﬁ@pﬁ#nz uraﬂy onpound as
claimed in cligidazbl amaﬁmb@mbm Eubsﬁtu‘fbd)\lilltﬂ.aryEathanlBylEach X is nitrogen;
R R X R AN T o R mogfeiosl . 38is A
radihcal sel e€hadlkytoorpliaing); pmper(mn?()) each s is i ndﬁpenlden{/\:oyog/ 8r76411;38 and
eac is i LQ¢gn or en

PCT/ EPO3/ 025 668@%%;5%}%%&%% 65&2]P§iyrred in cl a:om 1y 2 and 4 wherein t
is 1: each QGisablorypigeriding pyigae; PYsarhylpubsiityed pifheRe os¥h z is -0- or
-CH2-5 RL s snbdtialed(selecibil frot €, cdlRyllot &ilRge0; qalliyl; pysidinyipreidait radi cal

sel eCt ed fr OTubstltl%RVIth%’l Galll\qn_ﬁ%xy, dryloxy or aryl; pyrimidinyl; quinolinyl; indole;

phenyl; or phenyl substituted with one or two substituents independently selected
25 from halo, Cy_galkyl, Ci.galkyloxy or trifluoromethyl;
and R® is hydrogen; halo; hydroxy; amino; nitro; trihaloCy.galkyl; trihaloCy_galkyloxys;
Cr.salkyl; Cj_galkyloxy; Cy.galkylcarbonyl; Cygalkyloxycarbonyl;
C1-¢alkylsulfonyl; hydroxyCj.ealkyl; aryloxy; di(Cj.salkyl)amino; cyano; pyridinyl;
phenyl; or phenyl substituted with one or two substituents independently selected
30 from halo, Cy.galkyl, Ci.galkyloxy or trifluoromethyl.

. —— V"
4. A compound as claimed in claim 1 and 2 wherein tis 0 or 1; each Q is ~ ;
each X is nitrogen; R' is -C(O)NH(OH); R? is hydrogen, hydroxy, Cj.ealkyl, or
arylCy.galkyl; -L- is a bivalent radical selected from ~-NHC(O)- or -NHSO,-;

35 C is a radical selected from (a-1) or (a-20); each s is independently O or 1;

and each R’ is independently selected from hydrogen or phenyl.



Is a radical selected from(a-1) or (a-20); each s is independently 0 or 1,
5 and each R5 is independently, selected from hydrogen or phenyl. 6. A
conpound wo®anThi4egy to claiml1l, 2, 4 and 5 sel ected from cecpamaie2sNo 4, No
10, No 8, No 6, No 1, No 12 and No 14. HO N'C HO HNNN"~-rNHH
'TANO'~N H OAl Co. No. 4 Co. No. 10 HON1 HHN N, NNYOOHNAS O
HO NNNHBEIS'ISRJ‘%rﬁI%d'nQ as elai-melgr ig j(_:lair'-p- 1, 2-and 4-whereif®@is NeachBQ&®. s ;échHO, N O
.......... "X fjttoses; cagh Y it niggeenesch s 22 of o RAJS FRNFIOHD: R
---------- - - is hydroge@p-L-MNba Balk@t radicAl seleatatieforn t-NEKI(O3-0ompdEISOgn conpri si ng
phar maceut i cal_l@ccept able carriers and

is a radical selected from (a-1) or (a-20); each s is independently 0 or 1;

?

5 and each R’ is independently selected from hydrogen or phenyl.

6. A compound according to claim 1, 2, 4 and 5 selected from compounds No 4, No
10, No 8, No 6, No 1, No 12 and No 14 .

0 ‘ ' ‘
HO\N)‘\K ' ‘

S SN j\(r 1

‘ N’ 1\(/\0(\§ 0 : | \N*I\O/\gzcﬁ) OO
Co. No. 4 Co. No. 10

H = ) '
9 //ﬁ q

. N I\(/T\gzi

Co. No. 6 |
Ho\g | /)\ 0 : |
SN I(/\f\g/cﬁ)
(B); Co. No. 1 ‘ (A); Co.No. 12

Co. No. 14

10 7. A ph*anhaceutical composition comprising phérmaceutically acceptable carriers and
‘ as an active ingredient a therapeutically effective amount of a compound as claimed

in claim 1 to 6. .

8. A process of preparing a pharmac:autical composition as claimed in claim 7 wherein
15 the pharmaceutically acceptable carriets and a2 compound as claimed in claim 1 to 6

are intimately mixed.



as an active ingredient a therapeutically effective amount of a conmpound as
claimed inclaiml to 6. 8 A process of preparing a pharnaceuti cal

conposi tiwo @as7@Bai med in claim7 wherein 15 the phar maceatiEras/has10
acceptable, carriers and a conpound as clained in claiml to 6 are
intimately mix6d. WO 03/076438 PCT/ EPG8#-02510 -66 9. A conpound as cl ai med
inany of clainms | to 6 for use as a nedicine. 10. Use of a conpound as
claimed in any of claims 1 to 6 for the manufacture of a 5 medicanent for
the treat rfantA eompewid dssleimed/in anysd shadms 11a 6 for yse ge agaediciie. preparing a
conpound as clainmed in claim1, characterized by reacting an internediate

of formul g .1[;!/‘%% (ﬁé&nﬂ;'a %gﬁrc?ﬂﬁ{eﬁtiﬁ aﬁ)?!.()jldcé?iﬁ‘%écﬂoﬁfof e mBxAERIEof b7 fluoro

acetic acid, _ ng o roxam c acl f fornmula (1-a), 10 wherein Rl is
- C(O) NB( OH) . 1oedicament fardnHreatigent of proliferafivadisqagesy —\ ~ /j - N/ r-(CH2)f-- L
HYZOR2 HO-/ ~ NN(CH)f--- L _Q H _YU(l-a) 12. A nethod of
detecting or identifying a HDAC in a biol.ogi cal sample conprising 15
detecting br rfbBOGRISHE R%ﬁ%anpg@rfé’mﬂ?ﬁn fs g%?@%ﬁ@t 5\%’5#{%‘%@%& | ed
compound as deddtingdn imerédediata df fandula (HDAEh aft apprapdaebtidasucbns 66r an

ant 1~ cancer agent s anch 3, RAR LA bl A cRbAIE il Bt A fg) @ 15 1 L0

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

0 R? CF,;COOH

Y
@

0] R2
Q=X ~
HO. ﬁ)lk_ ‘{>_ Nk//\lz_—(CHZ)t_ L —@

(-a)
12. A method of detecting or identifying a HDAC in a biological sample comprising
15 detecting or measuring the formation of a complex between a labelled compound
as defined in claim 1 and a HDAC.

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

of claims 1 to 6.
20



